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APPENDIX J

DETAILED BOUNDARY CONDITIONS, METAL TEMPERATURE DISTRIBUTION
AND COOLING FLOW DISTRIBUTION FOR THE SCHEME A-I FINAL DESIGN ANALYSIS

The detailed boundary conditioms for the Scheme A=l Final Designs are shown
in Figures J-1 through J=36 for the 0.75 in. (0.01905 m), 1.0 in. (0.0254 m),
and 1.5 in. (0.0381 m) chord blades. The boundary conditions include the
relative total gas temperature, the effective film temperature where film
cooling is applied, and the local external heat transfer coefficient at each
element in the thermal model. The internal heat transfer coefficient and
cooling alr temperature distribution are also given in the boundary conditions.
The boundary conditions are given for each of the three pressure levels 450
psia (3.1 x 10 Newtons/sq m), 150 psia (1.034 x 10® Newtons/sq m), and 50 psia
(3,45 x 10° Newtons/sq m) for a cooling air inlet temperature of 900°F
(755.6°K) and for the 1200°F (922.2°K) cooling air inlet temperature, 2100°F

(1422.2%) turbine inlet temperature condition.

The metal temperature distribution for each design point condition (900°F
(755.6%°K) cooling air inlet temperature and 150 psia (1.034 x 10° Newtons/
sq m) turbine inlet total pressure) is given in Figures J-37 through J-45.

The cooling flow distribution at each cooling air inlet temperature with
150 psia (1.034 x 10° Newtons/sq m) turbine inlet pressure and at the additional
condition of reduced cooling air inlet pressure is given in Figures J-46 through
J-57.
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SCHEME A-1|
0,75 INCH CHORD
MEAN SECTION

T = 1558.2°F
P =110 psla
T = 1466.7°F M = 0.105
P=113 psia 0.00434 LB/SEC/BLADE
M= 0.46 1.05 ,
LEADING EDGE A PINNED CENTER
CAVITY CAVITY
100% SPAN
|- ——-==— — —-| = — — — — — — — —j TRAILING EDGE DISCHARGE
| i T = 1569.8°F
0.00181 L8/SEC/BLADE .
| 4 1 Q P = 82,02 psia
| ‘ 0.439% M = 0.537
77.9% SPAN
i T et T = 1487.59F
! 0.00047 LB/SEC/BLADE | & b 82.3 psia
i ___71’_-_2% SPAN o.nln%_l M = 0.546
l 9OF
| T = 1461,
; 0.00131 LB/SEC/OB;A,D:* % b 82.48 psla
] '52,8% SPAN . f M = 0.547
| - - T~ T 177 7 T0,00039 L8/SEC/BLADE | T = 1378,1°F
47.1% SP ~> P = 82.66 psia
|-— —_——f - — — —_ — %._ _AN _____ e —_— — — — .- _.9'9_9_4217I M = 0,549
} |
| |
= 0
) 0.00225 LB/SEC/BLADE ! T = 1290,4°F
2 P = B3,08 psia
| 0.545% | > M- 0.5
] !
\ 5.79 SPAN !
—h—_————— = = e e T = 1247,5°F
| 0.00031 L8/SEC/BLADE | P = 83,75 psia
L 0% SPAN 0.075% ! t’ M= 0,48
0.00362 LB/SEC/BLADE 0.01088 LB/SEC/BLADE
0.878¢ 2.64%
0.0145 LB/SEC/BLADE Pg =150 psla
3.529 Ty = 2100°F
. , pB/P_ = 0,08
P = Static Pressure, Esna T = 1200°F co
T = Air Temperature, °F P = 146.8 psla
M = Mach Number (
} §-70077
Figure J-46, Scheme A-l Convection Cooled Cast Pin Fin Blade

Flow Distribution
0.75 Inch Chord

419



SCHEME A=
0,75 INCH CHORD
MEAN SECTION

T = 1437.8°F
P =110 psia
= 1299° M=0.11
T= F 0.0048 LB/SEC/BLADE .
P=[13 psia 4
M= 0.49 1.21
LEADING EDGE A PINNED CENTER
CAVITY CAVITY
] oor sean
— - — — — -} — — — — — — — —— —3 TRAILING EDGE DISCHARGE
: 0.00199 LB/SEC/BLADE ! > T = 1458, 1°F
P = 82,02 psia
| 0.5¢1 M=0.6
77.9% SPAN I
e e | - ——_——2 2 SPAN_ [ JSN SO .
‘ 0.00052 LB/SEC/BLADE | b :.= 332;;7 F
[ 72,24 SPAN _ - . o.lslfJ M08 psia
| — S
| 0.0016 LB/SEC/BLADE | > T = 1289,5%
P = 82,48 psia
L 52.8% SPAN 0.405% | M= 0.59
I 0.00043 LB/SEC/BLADE! T = 1168.8%F
f 47,19 SPAN 0. 10841 } P = 82,66 psia
e B — e e e e 2 D M= 0,58 :
| !
1 i
| g 0.00249 LB/SEC/BLADE! T = 1039.1°F
- S i P> P - 83.08 psia
i 0.626% M = 0,552
| ]
I . - I
R B _5.7% sPaN 2
| L 0.00034 LB/SEC/BLADE T = 978, 1°F
ob spa , } P = 83,75 psia
e o o - . __ ._0.0855%; M = 0.49
0.004 LB/SEC/BLADE 0.01217 LB/SEC/BLADE
1.04 . 3.06%
0,01617 LB/SEC/BLADE P, = 150 psia
4.06% T, = 2300°F
p = Static Pressure, gsia T = 900°F AP/Pco = 0,08
T = Air Temperature, °F P = 146.8 psia
M = Mach Number '
$-70076

Figure J-47. Scheme A-1 Convection Cooled Cast Pin Fin Blade

Flow Distribution
0.75 Inch Chord
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SCHEME A-]

0.75 INCH CHORD
MEAN SECTION

T =1277.1°
P =110 psia
T = 1103.4°F M=0.116
P=113psia 0.00545 LB/SEC/BLADE
¥ = 0.5 1.4
LEADING EDGE A PINNED CENTER
CAVITY CAVITY
100% SPAN
|- —— = —- ~— — — — — — — — —j TRAILING EDGE DISCHARGE
| I T = 1305.1°F
| 0.00225 LB/SEC/BLADE > P = 82.02 psla
0.583% | M = 0.65
l_ 77.4% SPAN e
-] —= === == =" 0.00059 LB/SEC/BLADE T = 1136.3°F
i 155 —» P - 82.31 psia
| o megsew - Y _ 2% M= 0.64
_ [
1 0.00181 LB/SEC/BLADE! I‘f%ﬁF
! 5.569% g Foo gl
1 se.egspAN |\ e
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Figure J-48, Scheme A-1 Convection Cooled Cast Pin Fin Blade
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Figure J-52, Scheme A-I Convection Cooled Cast Pin Fin Blade
Flow Distribution
1.0 Inch Chord
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Flow Distribution
1.0 Inch Chord
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Flow Distribution
1.5 Inch Chord
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APPENDIX K

DETAILED TEMPERATURES, STRESS, AND STRESS TO RUPTURE LIFE
FOR EACH ELEMENT AND CREEP STRESS ANALYSIS RESULTS
IN THE SCHEME A-! FINAL DESIGN ANALYSIS

In the Final Design, Task I phase of the study, the convection cooled
cast two cavity pin fin blade Scheme A-l was studied in each of three chord
sizes. The cooling configuration was modified as required to obtain the maxi-
mum turbine inlet temperature capability for a turbine inlet total pressure of
150 psia (1.034x100 Newtons/sq m) and a cooling air inlet temperature of 900°F
(755.6°K). Cooling passage dimensions, trailing edge discharge holes, and
flow control orifices were finalized to give the proper flow distribution for
this condition. Using the Scheme A-1 blade, sized for the design point condi-
tion, the turbine inlet temperature capability for two off-design cooling air
inlet temperatures and two off-design turbine inlet total pressures, was deter-
mined for each chord size.

Using a constant turbine inlet temperature determined for the 0.75 in.
(0.01905 m) chord blade with a cooling air inlet temperature of 1200°F (922.2°K)
and a turbine inlet total pressure of 150 psia (|.034x|06 Newtons/sq m), the
cooling airflow required as a function of the cooling air inlet temperature was
determined for each chord size. These results were obtained by varying flow
control orifice sizes only and maintaining a constant cooling passage dimension
and trailing edge discharge hole size. Five additional conditions for the 1.0
in. (0.0254 m) chord blade were obtained by varying the trailing edge discharge
and flow control orifice sizes to obtain the maximum turbine inlet temperature
for three conditions, and to obtain the minimum cooling airflow required for
two additional conditions.

A heat transfer analysis was conducted for each of these final design con-
ditions at the hub (5 percent span), mean (50 percent span), and tip (75 per-
cent span) sections of the blade. The analysis was performed using the AiResearch
transient and steady state thermal analyzer computer program (HO910) described in
Appendix B. The analysis includes the effects of the hot gas relative total
temperature with a radial gas temperature correction factor; convection heat
transfer from the hot gas to the blade surface; spanwise and chordwise conduction
as well as conduction through the wall; internal convection heat transfer from
the blade surface to the cooling air; and cooling air heatup due to heat addition
and rotational acceleration. The internal convection heat transfer. coefficients
were calculated using the equations for transverse fins at the leading edge,
pin fins in the center cavity, and entrance effects for the trailing edge dis-
charge holes. Film cooling was applied at the trailing edge of the 0.75 in.
(0.01905 m) chord design. Each of these techniques is described in the analytical
methods section of this report.

The stress analysis was conducted for each element used in the thermal
analysis at the hub, mean, and tip sections of the blade. The analysis was
performed using the turbine blade elastic, inelastic, and creep stress analysis
computer program (Xx0850) described in Appendix H. The initial stress at each
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element of the blade was determined based on an elastic and plastic stress
analysis including the effects of centrifugal loads, bending moments due to
thermal distortions and local plastic flow of the material. For the blade
designs in which the initial stress distribution was critical, a creep relaxa-
tion analysis was performed to determine the time to | percent creep strain
for the critical elements of the blade.

The centrifugal loads for each of the blades include the effects of the
dead weight of the fins and the tip cap for the 1.0 in. (0.0254 m) and 1.5 in.
(0.0381 m) chord blade. Gas bending loads were neglected because these loads
are small and may be cancelled out by tilting the blades, Bending moments due
to offsetting the line of action of the centrifugal force as a result of ther-
mal distortion and relaxation of stress due to local instantaneous plastic flow
of the material are considered in AiResearch computer program X0850. The creep
relaxation analysis was performed according to the strain-hardening procedure
described in Appendix H. The life tabulated at each element of the blade was
calculated for the initial stress distribution from the minimum design curve
of the master stress-rupture curve for IN-100 material. The stress life of
each blade is determined by the time required for the critical element of
the blade to reach | percent creep strain after stress redistribution due
to creep. The life of each turbine blade is also limited by a maximum coating
temperature limit of 1840°F (1277.8%) for 1000 hr 1ife.

The metal temperatures, initial stress, and the stress to rupture life
based on the initial stress distribution before creep relaxation is given
for each element at each condition in the following tables. Half of the
conditions are limited by a maximum metal temperature of 1840°F (1277.8%K)
for 1000 hr life with IN-100 material. The other conditions were limited by
the time to | percent creep strain for the critical elements of the blade.
Where it was obvious from initial stress distribution analysis, that the
condition would be Timited by maximum metal temperature, a creep stress
analysis was not nccessary. The initial stress distribution for conditions in
which a creep stress analysis had been performed was used to estimate the time
to | percent creep strain for other conditions with similar initial stress
distribution results. Therefore, a creep stress relaxation analysis was
performed for only the most critical stress conditions and the results were
used to determine life at other conditions by comparison of initial stress
distribution analysis results. The creep strain and the element stress as a
function of time are shown in Figures K-I, K-2, K-3, K-5, K-6, K-7, K-10, K-II
and K-12 for the critical elements of the critical stress conditions. The
element numbers in each table and figure refer to the numbered locations at the
hub, mean, and tip sections of the blade shown in Figures K-4, K-8, K-9, K-13,
and K-14 (the foldout pages). The condition numbers referred to in these
tables are for identification of the hub, mean, and tip section results of
each final design analysis. The conditions of each final design analysis are
summarized in Table K-1. The symbol TIT refers to hot gas turbine inlet total
temperature, the symbol WCA refers to the total cooling air flow rate for the
blade, the symbol TCA refers to the cooling air inlet total temperature at the
blade root, and the symbol PTOT refers to the hot gas turbine inlet total
pressure. The symbol WgLE refers to the cooling air flow through the leading
edge cavity, the symbol Wy refers to the cooling air flow entering the pin
passage at the base of the blade, and the symbol WgTg refers to the cooling air

432



flow discharging from the pin fin passage through the trailing edge holes. The
stress levels presented in the tables of this appendix are in psi and the metal

temperatures are in °F.

433



S8-% 78-3 €8-% | (%90°1)5£9806°0 | (LL°0)9€900°0| ($6°0)SEEL00°0 (#91°0)€100°0{ (;01%27€0° )| 0SI (686 )009 (2271)0012 €612 (19€0°0)S "t ve
ze-y 18-% 08-3 (%2411 )875600°0 | ($18L°0)9£90070 [($£56°0)594L00°0 | (%612°0)8L100°0] (;01%2vg0° )| oS! (552 )oo06 (2291 Y0012 95612 (1820°0)" 1 w2
6L-M 8L-% L9 | (5207719711070 | ($18L°0)95900°0 | ($820°) }EBOO O] ($6L5°0)60£00°0 (s01%2720" )| 08| (2260021 (2271 Y0t 2 95612 (1820°0)%") vi
oL-% ] vL=% (15 7)2Lri0'0 | {380°1)18200°0| (39v Z)6c900°0| (360°2)ces00 0 (s01%Lyye’0)| 0% ($5¢ Y006 (9551 Yoree 00622 (1820°0)5") [
(Y] A 1=% (PL"2)67111°0 | ($160°1)68520°0 | ($265'2)6Y190°0 ($801°2)50°0[ (,01%€01°€)| 057 (5S¢ )oos (8251 Y0622 00422 (18€0°0)5° 1) v
0L~N 69-% 89-% (%85°G)LL1%70°0 | (3922°1)81600°0 | (9£0°€)L9220°0 ($55°2)1610°0] (;01%27€0"1)| 0S) (685 )o09 (8291 Yoose 00852 (18£0°0)5° 1 €
L9=% 99-) S99~ (%L9°v)950°0 [(3960°} }67¥800°0 (95665°2)20°0 (%620°2)910°0 | (,01%2%€0" 1, | 0S) (5L )oo6 (6851 Joovz [x:18+4 (1850°0)6"1 z
29-Y ] 29N | (%60°7)519220°0 | ($296°0)L9L00°0 [($2L2°2)SH1B10°0| (%Bi8°1)SY10°0 (p01%2v€0"1)| 0S) (2260021 (8L71 Yoozz osgez {1820°0)5") |
19~ 09-) 65-3 [(9980°1)5£6S00°0 | (%£5°0)21500°0 [($28L°0)5L270070 | (370570 )99100°0 0ix2veo )| os) (686 Y009 (2271)0012 v€612 (v520°0)0°1 2
8S-Y 15-% 95-Y (320€°2)9210°0 | (4908°0)vL%00°0 [ (%1LS"} )9800°0 ($1€L70)900°0 | (,01%27€0"1) | 0%1 (226 )00z (2291 )0012 €612 (vs20°0)0°1 21
18] 96-% £5-N (310°9 956200 (9671 )L5600°0 | ($£9°€)98L10°0 (%872 )L11070 | (s01%270"1){ 0S) (685 )oos (9541 Y0042 69572 (7620°0)0") -9
253 JS=% 05-% (3508070 | (%B6L°1)9BL20°0 (99°€)v0950°0 (6471 )220°0 | (,01%€01 "€)| 05% (sS4 )006 (6851 Yoove €8Ige (7$20°0)0") az
67-% 87N L7 (3691852070 | ($2L°1)11600°0 | ($60°€)1€910°0 | (%181 )95600°0 (01%ev<o”1)| 054 (226 )0021 (€551 Yoogz vLL22 (7520°0)0") Bi
CLE] S7-M 77 (99771 )66£00°0 | ($208°0)65700°0 | (3560° ) }66500°0 ($59€°0)200°0 | (,01X2y£0° )| 0S1 {68S Y009 (2271 )0012 95612 (7520°0)0" | ve
] 293 17-% [{($€€L°1)S67600°0 | ($7¥80)2970070 [(BLY2"1)528900°0 | ($98Y7°0)99200°0 | (;,01%2¥50" 1) | 051 (654 )006 (2271 )0012 Y5612 (v520°0)0°) Ve
or-y 65-M 8g-Y (%589°2)9€10"0 | (%998°0)7£900°0 | (%14S"1 )9800°0 ($716°0)500°0 | (;OIX270" 1) | 051 (226 Y0021 (2271 Yool12 €612 (v620°0)0" | Vi
L5~ 9= [ (39S "7 )96L00°0 | (%LL2°1)72200°0 | ($6%°2)9€v00°0 ($50°2)9€00°0 | (;01%77€°0)| 0% (S6L Y006 (451 Yozee 09822 (vs20°0)0° ) S
e [ ob] FAS] (9%60B° Y )19L0°0 (3%°1)29520°0 | ($LL9°2)9290°0 | (%8Z)°2)L£50°0 (01%€01°€)| 0S¥ (SSL Y006 (251 )oose viLee (¥520°0)0") v
1=y og-% 62-% | (95975)592820°0 | (%591 )S52800°0 | ($60°€)59¥51070 ($95°2)8210°0 | (;01%2950" 1) | ©S) (685 Y009 (00L1 Y0092 008c2Z (v520'0)0" | €
8g-% 12-% 92-% (96L°7)28v20°0 | (%07°1)96L00°0 | (%9 2)Z8EI0°0 ($21°2)110°0 | (;01%2920° 1) | 051 (554 Y006 (6851 Y0072 ¢8lge (7620°0)0°1 H4
[ L] €= | (3691 °7)62220°0 | (%905° ) )66900°0 | (9£€°2)6%210°0 (%£8°1 )8600°0 [ (;01%2y€0° N | 051 (226 )oozi (6871 Yozez 05622 (7520°0)0"1 1
22~ 12-3 0Z-3 | (3926°1)76£00°0 | (326771 )61900°0 | ($£19°1)59900°0 | ($£1£°0)6210070 |(,01%2%50" 1} | 051 (685 Y009 (2271 )0012 6612 (S0610°0)SL°0 ve
61-% FALY | (#61°2)10600°0 [ (371671 )72900°0 | (%571 )v2L0070 | ($627°0)LL100°0 |(;01%2¥€0" 1) | OS] (552 )006 (2291 Y0012 ¥e612 (S0610°0)SL°D v
=3 [} =% (RRS€)YI0"0 | (%6571 )75900°0 [ (¥79°2)8B0I0"0 | ($8£8°0)29€00°0 | (;01%2¥€0° 1) | 0SI (226 Yooz1 (2271 Y0012 v€612 (50610°0)5L°0 vl
Q1=Y SI-X 7= | (3£0°7)e6€500°0 | (32971 )79200°0 | (3£0°£)90¥00°0 | (%01 )EEC100°0 | (OI1XLwye 0)| o©S (64 Y006 (905 Joszz 19522 (50610°0)6L°0 S
g1-% 21=Y b= (%L0°7)258%0°0 | (%58°1)21220°0 | (%L0°£)25950°0 ($0°1)210°0 ?o_xmo_.nv, V14 (S6L Y006 (gg51 Yoosz viLee (s0610°0)s2°0 L4
01-% 6~ 8% | ($67L°7)2€810°0 | (¥91°2)7€800°0 | (%22$°£)6£510°0 § (F£L41°1)E5700°0 | (,01%27$0 1) [ OS] (685 Y009 (5291 )59z (4474 (s0610°0)sL°0 g
L-% 9= [0 (960°v)21910°0 | (398" )L£L00°0 ($0°g)1210°0 (%0°1)700°0 | (01%27£0"1) | 0S) (SSL Y006 (££%) Yoose 1422 (50610°0)sL°0 2
=3 b =% (%25°€)5710°0 | (%$65°1)75900°0 | ($79°2)88010°0 | ($848°0)29€00°0 | (;01X2y€0°1) | 0S| (226 )00z} (2271 )0012 9612 (50610°0)5L°0 1
w bs
_— s, WO, EREM Am:ou:vzv eisd | () 4, VIL | Olg) dg 111 wds ) u “ON
u0113235 { U0}3335 | UOYID3G |1e30) ape|g abp3 Bu)|tedy Allne] 3|ppin 26p3 Buipesa 10ld ©J4nssaud | 34njeaadua) alnjesodua) pesds | paoyy wpeig | uotlipuog
dy) ueay qny |e303 32|ul IRUI 41y [ I9|U] Bujgun] | [euO)JeIOY
(mo|y seb joy jo juadiad) speiq/-d2s/sql Buiqang buy joop
s1|nsay sisAjeuy $$34Ig uo13Inqiaysig Mo(4 Jiy Buyjoo)

pue

9inlesddws| |[RIBW
404 si@quny 2(ge|

30¥719 NI4 NId ALIAYD OML 1SVJ (0377003 NOILIIANOD
1=V 3W3HIS JHL 404 SNOTILIAGNOD SISATYNY NOIS3Q TYNI4 JO AYYWWNS

=3 378Vl

434



SCHEME A-1 CONVECTION COOLE
0.75 INCH CHORD, HUB SECTION,
WCA = 0.0145 LB/SEC/BLADE (
TCA ‘= 1200°F, PTOT = 150 PSIA, CONDITION |

ELEMENT NO.

O ® N O D LN

[y
-0

e o
> UN

15

TEMPERATURE

1628,0
1607.0
1610.0
1589.0
1556,0
1536.0
1546.0
1524.0
1574.0
1556.0
1575.0
1555.0
1575.9
1554,
1574.0
1551.0
1571.0
1550.0
1568.0
1551.9
1565.0
1552.0
1553.0
1535.0
1514.0
1500.0
1624.0
1604.0
1583.0Q
1564.0
1559.0
1542.0
1562.0
1541.0
1556.0
1532.0
1588.0
1569.0
1618.0
1597.0
1629.0
1605.0
1627.6G
1603.0
1622.0
1601.0
1614.0
1597.0
1603.0
1589.0
1584.0
1574.0
1548.0
1528.0
1603.0
1595.0
1636.0
16290
1641.0
1634.0
- 1411.0
1413.0

TABLE K-2

D CAST TWO CAVITY PIN B
21934 RPM, TIT = 21007F,
3.52% OF HOT GAS FLOW),

STRESS

102.4
7307.2
5764,7

12%61.5
22110.6
28170,4
263021
33081,9
21041.0
26907.0
23691 .4
30505.9
26038,6
33471.0
27888.,9%
36196,8
29843,5
37340,4
30986,1
37112.,6
31513.0
36171.2
33736,7
39385,4
43342,6
47681.2
2625.3
9175,1
17827.9
22810.9
27014.5
31452.0
29315.4
34308.7
33423.8
38650.,2
27506, 8
31465,7
22594.9
27478,0
22197.1
27756,2
23614,4
29173,1
24553,4
29416,3
25380,0
29228,6
26403.1
29244,1
28913.0
30881.,2

36447,9
41202,3
20083,5
21654,9
8115,8%
9614,5
4972,8
6467,8
65040,4
63248,3

LIFE(HRS)

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
49465,9500
22414,3820
25734,3200
10368,8610
37860.0540
17024.3200
20534,0880
7856.2015
12242,2041
4172.2777
83646,46822
2464,0917
5894.9468
1961,0872
4965,0353
2008.9933
4790,2365
2412.7420
4040,2444
1883,6044
1619.5005
1132,9137
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
33831.9760
15297.79%62
9085,5274
8455,5230
4923,8584
3994.8324
2371.0039
6242.4015
4347,3069
8168,4092
4942,7268
6657,3231
3766,5328
5174 ,6841
2917.7707
4819,5396
2916,3311
4974,4646
3374,7149
5327.4725
4155,5519
5104,4236
4325,7999

2524,9507
1592,3797
23651,9830
18574,2550
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
602.2976
800.4903

AND IA

FIN BLADE,
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TABLE K-3

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 IN. CHORD, MEAN SECTION, CONDITION 1 AND 1A

ELEMENT NO.

Vel ARNE, SRV SR VR VN o

TEMPERATURE STRESS
1726.0 -17942,9
1705.0 -43877,0
1707.0 ~12054,9
1688.0 ~6662,2
1626.0 120861
1610.0 16781,9
1582.0 24588,5
1564.0 29053.8
1567.0 27965,4
1544.0 33687,1
15%3.0 31065,6
1530.0 36692.0
1549.0 J1912.3
1526.0 37475,2
1548.,0 32378.3
1528.0 37213,3
1554.,0 31224.0
1536.3 35381,8
1562.0 29776,7
1544.0 34196.,3
1572.,0 27950.,5
1596.0 31924.0
1575.0 28439.3
1559.0 32137,8
1581.0 27224,2
1567.,0 30842,7
17260 ~18799,6
1706.0 ~12974.,0
1679.0 ~6473,6
1663'0 '1059.5
1640.0 ~1315,4
1643,0 4168,9
1646.0 2114,9
1630.0 - 7334,9
1613.0 11597,8
1591.0 18481,7
1616.0 8744,9
15¢2.0 16515.,8
1620.,0 7443,1
1590.0 16893,5
1620.0 T7443,14
1591 .0 16622,
1614.0 9856,6
1586.0 18506,4
1605.0 13690,0
1582.0 20895,6
1597.0 17407,0
1876.0 23531,6
1600.0 18176,5
1584, 22842,5
1606.0 18039,0
1589.0 23207, 4
1628.0 12342.4
1613.0 17233,1
1682.0 -3%97,5
1673.0 407, 4
1725.0 ~15899,1
1717.0 -12985.1
1745.0 -20432,8
1738.0 -18487,1
1450.0 46593,2
140"0 ‘9643'7

LIFE(HRSE)

2018.7755
14270.6095
22349,1040

1G YRS PLUS
10 YRS PLUS
60874,5780
13918,0233

8485,4461

9949,8449

5214,8263

7324.9389

3890.8561

6764,7335

3637,1317

626%,0610

36835136

6880.7906

4240,8329

7633,4429

4653,3155

8713.5832

5576,7389

7706.1796

4903.0884

8015,4260

5264, 9329

1527,3875
16987,1070

16 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
57262, 6060
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
65259.2280
10 YRS PLUS
32628.6140
70329.3640
20692.5620
49601,1000
19332.8490
44091,1790
18572, 4454
10 YRS PLUS
48004.9040
10 YRS PLUS
10 YRS PLUS

4439,2514

12745,2554
569,1723

1391.5884

1791.9802

1251.8816
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TABLE K-4

SCHEME A-[ CONVECTION COOLED bAST TWO CAVITY PIN FIN BLADE,

0.75 IN. CHORD, TIP SECTION, CONDITION | AND IA

ELEMENT NQ.

CENOOWME WNE-

-
[Nr=Y

-
=N

15

TEMPERATURE

1823.0
1790.0
1790.0
1760.0
1632.0
1610.0
1578.0
1560.0
1581.0
1559.,0
1578.0
1586.0
1579.,0
1584,0
1589.0
1566.0
1608.0
1584,0
1618.0
1596.0
1646.,9
1627.90
1661.0
1642,0
1698.0
1683.0
1812.0
1781.0
1747,0
1723.0
1710.0
1684,0
1682.0
1656.0
1654.0
1628.0
1699.0
1669,0
1704.0
1673.0
1693.0
165%9.0
1681.0
1647.,0
1672.0
1644,0
1671.0
1643.0
1687.0
1664.0
1699.0
1479.0
1747.0
1732.0
1799.0
1787.0
1837.0
1827.0
1855,0
1846,0
1480.0
1468.0

STRESS

~26693,7
-27481,4
~27191,0
~26490,3
11695,7
18359,9
28448,9
330%2,3
28423,0
34168,3
30746,6
36483,1
32033,5
387:8,5
31040,2
37192.1
27296,3
34150,1
25917.6
32719.,3
18918,6
24894,5
16019,7
22037.,8
5756,5
10483,3
'271‘597
-27388,3
~25622,6
-17891,2
-14614,5
~6664,5
‘584}.1
2281,3
3081,6
11390.1
~9791.2
'43‘|6
~9621.8
7.9
-4197,2
6339,2
1844,3
12389,9
6792.0
15504,3
9057,6
17760,0
6109.4
1317%,3
4418,0
10533,2
~8634,0
-4317,6
-21230.1
~19319,6
~21796,6
-21838,9
-21074,1
-21388,7
53079.4
87016,9

LIFE(HRS)

26,0222
45,8416
48,5726
109.8788

10 YRS PLUS
35383,5480
6638,9138
3861,1750
6159,5545
3123,3439
4004,4717
2022.9436
2938.0168
1297,1291
2804,9652
1326.7947
3846.3254
1618,0846
3987.9940
1618,3025
11147.,.2623
393p.4204
19932.6400
4906.0041
10 YRS PLUS
70572.8350
30,2195
57.0843
176.727%
2437,2773
8933,4613
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
634584,3420
10 YRS PLUS
63213,6400
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
37292.41240
10 YRS PLUS
17855, 3380
10 YRS PLUS
47706,1440
10 YRS PLUS
77247,1930
43239,8120
10 YRS PLUS
129.9745
304,1211
50.1174
61,8405
39.0878
44,6417
773.3833
542,9026
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SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, HUB SECTION, 22671 RPM, TIT =

TABLE K=5

2300°F,

WCA = 0.01617 LB/SEC/BLADE (4.05% OF HOT GAS FLOW),

ELEMENT NO.

WO B LN e

I L T o e e e e ey ol e
O OENO U RUWN RS

TCA = 900°F, PTOT = [50 PSIA, CONDITION 2

TEMPERATURE

1642.0
1603.0
1611.0
1573.0
1514.0
1477.0
1496.0
145%6.Q
1542.0
1510.0
1541.0
1505.0
1541.0
1500.0
1537.0
1495.0
1532.0
1493.0
1527.0
1494.,0
1823.0
1498.Q
1503.0
1469.0
1432.0
1404.0
1634,0
15%8.0
1560.0
1528.0
1519.0
1487.0
1523.0
1487.0
1512.0
1470.0
1566.0
1531.0
1616.0
1578.90
1632.0
1588.0
1628.0
1584.0
1620.0
1582.0
1605.0
1574.0
1586.0
1563.0
1585.0
1536.0
1493,0
1456.0
1593,0
1579.0
1650.0
1638.,0
1659.0
1645.0
12490
1253.0

STRESS

-17994,3
'5052 ' 8
-8502,0

32704
19992,7
3p881.3
27094,.3
39040.0
18373,8
28517.4
23119,9
34983,1
26686,2
40430,2
30118,0
44641.1
33112,8
46397,3
34834,6
46055,3
35307.0
43783.0
38890.9
491653,8
86158,2
63477,8

~13519,5
'208191
12600,0
20906.7
27806,8
36066,0
31599.8
40111,3
38413,5
47898.9
28179.7
35696,5
20122.1
285%88.0
19744,5
29917,6
22056.,1
32073.,6
23396,8
31839.,5
25288,5
31772.2
26670.0
31189.,3
30831,0
34479,5%
43554 ,4
B2360.,6
14531.,6
17193,6
'5‘6706
-2840.7

-10735,2
'753102
85223,6
842968,8

LIFE(HRS)

16937.1590
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

66022.7370
10 YRS PLUS

18301,9420
10 YRS PLUS

43411,7290

60422.8990

11448,9921

27172.4160

3896.0353
14073.84096
2180.9175
B246.4017
1706.6842
6422,3492
1760.5113
6446.5249
2325.0226
4970.,2004
20%6.3238
1710.4904
988,3618

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

39398,8040

14915.8444

14906.7751

5914,00681
4318,8522
2622.6164
975%4,3590
4737,7031

16424.4930

6438,7687
12191,.8352
3682,3326
7044,6920
2551.,7251
4517,2511
2831.,9431
6436,5170
35%4,3620
7911.4838
5431,.6337
7812.3420
5432,3494
2776,1706
1696,2814
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
1294,4523

1824,1376
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TABLE K-6

SCHEME A=l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, MEAN SECTION, CONDITION 2

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)

1 1737.¢C -32039,3 650.2292
z 1702.0 -30458,0 188.2914
3 1708.¢ -29720.,8 190.,2938
4 1675.0 -20459.,1 3144,1949
s 1575.3 8618.,3 i0 YRS PLUS
6 1549.7 15274.,1 10 YRS PLUS
7 150%.0 26798,6 74239,0840
8 1473.30 34787,5 30027.9520
9 14R1.0 32378,8 41524.,6640
iC 1441.0 42322.7 15081,1626
bl 1460.0 37150.9 25324,9970
12 1418, 47467,9 11947,8242
13 1453.0 38753,7 21364,6340
14 1412.7 48725,5 11403.7967
15 1450.0 39801,3 18243,0880
16 1415.0 48299.8 11258.,4566
1/ 1460.0 37749.6 22020.5800
18 1429.0 45293.9 12704.5426
19 1472.0 35452.4 26496 ,3210
20 1441.0 43085.8 13169,5921
21 14B8.0 32278,9 34660.1300
22 1460.0 39255,4 15491.,7651
23 1491.3 32676,9 28997 ,5840
24 1464.0 39422,2 13271.6827
25 1498.7 31667.,1 29877.51Q0
26 1472.2 38344,0 13543,1540
27 1738.0 ~32432.4 54.3344
28 1704.% -29992.8 197.7447
29 1658.0 -18344,7 9878.1006
30 1632.0 ~9915,0 10 YRS PLUS
31 1628.3 -16071.0 10 YRS PLUS
32 1600.0 -1248,3 10 YRS PLUS
33 1607, -~4694,4 10 YRS PLUS
34 1580.0 3169,3 10 YRS PLUS
35 1555.0 8729.5 10 YRS PLUS
36 1520.0 18549,9 10 YRS PLUS
37 15%61.0 4944,5 10 YRS PLUS
38 1%20.0 16645,6 10 YRS PLUS
39 1567.,02 3299.9 10 YRS PLUS

8} 1516.9 17557.8 10 YRS PLUS
41 1567.0 3299.9 10 YRS PLUS
42 151/7.9 17291.9 10 YRS PLUS
43 1556, 0 6405,5 10 YRS PLUS
44 1509.J © 20069,7 10 YRS PLUS

5 1543.0 11671,5 10 YRS PLUS
46 15040 23427,0 10 YRS PLUS
47 1529.0 17008,6 10 YRS PLUS
48 1493.C 27066,3 10 YRS PLUS
49 1533.0 17810.9 10 YRS PLUS
50 1504.0 25899,5 10 YRS PLUS
51 1541.0 17712.4 10 YRS PLUS
52 1512.0 25803,7 75962,4150
53 1575.0 9940.7 10 YRS PLUS
54 1548.0 17451,5 10 YRS PLUS
55 1664.0 -15417,7 22533,9000
56 1649.0 -10627.8 10 YRS PLUS
57 1732.0 ~30946.8 84,4405
58 1719.0 -30186,9 133,4363
5y 1763.0 -31208,3 39.6164
6C 1752.0 -30934.4 53.6278
61 1346.0 65625,3 3545,1096
62 1338.0 68128,3 2749.6136
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TABLE K-7

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, TIP SECTION, CONDITION 2

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
i 182400 '2677912 2500‘25
2 1792.0 ~27699,9 41,9881
3 1791.0 -27560,0 44,1404
4 1762.0 -26885,5 96,9271
5 1631.0 10816,6 10 YRS PLUS
6 1609.0 17256,1 53158,3670
7 156%9.0 28979,3 7531,0051
8 1549.0 34253,5 4011.5412
9 1547.0 29909,1 6472,6671

10 1544,0 35993,5 3112.5861
i1 1560.0 32864,4 4344,2513
i2 1537.0 38634,3 2079.447¢
i3 1560.0 33343,0 34635%,9937
14 1534.0 40312,2 1873,8223
15 1570.0 31554,9 4149,6793
16 1545.0 36244,7 1834,2816
1?7 1590.0 27054,7 6532.5931
i8 1565.0 33813.1 2878,5461
19 1599.0 25545,6 7140.2781
20 1576.0 31807.,4 3344,0424
21 1624.0 18724, 21373,3020
22 1604.0 24976,5 7073,3137
23 1626.0 190804 17936.9720
24 1606.0 25365,9 6163,6613
25 1628.0 19152.1 16592,1890
26 1606.0 26093,1 5263,6383
27 1814.0 -2715%0.9 28.9030
28 1782.0 -275%43,2 54,0968
29 1749.0 -26292,8 147,2602
30 1725,0 -48799.,8 1565,0727
3 1711.0 -4{5237,5 7100,3064
32 1684.,0 «7070,6 10 YRS PLUS
33 1681.0 ~6090,8 iD YRS PLUS
34 1655.0 1956,8 10 YRS PLUS
35 1648.0 4173,5% 10 YRS PLUS
36 1622.0 12378,2 10 YRS PLUS
37 1687,0 -7354,0 10 YRS PLUS
h1.] 1656.0 2251.,6 10 YRS PLUS
39 1691.0 »7737,7 10 YRS PLUS
40 1659.0 2158,9 10 YRS PLUS
41 1679.0 =3009,0 10 YRS PLUS
42 1644,0 7831,5 10 YRS PLUS
43 1666.0 2228,7 10 YRS PLUS
44 1631,0 13101,9 10 YRS PLUS
45 1658,0 5864,0 10 YRS PLUS
46 1628,0 15203,4 63744,6280
47 1655.0 7851,3 10 YRS PLUS
48 1627.,0 16864,2 41190.2760
49 1669.0 46184 10 YRS PLUS
80 1646.0 11722,7 10 YRS PLUS
51 1671.,0 5111,% 10 YRS PLUS
52 1680.0 11597.3 10 YRS PLUS
53 1684,0 1910,9 10 YRS PLUS
54 1661.0 8962,8 i0 YRS PLUS
55 1761.0 -20417,0 392,202%
56 1747.,0 ~16540,5 1904,3259
37 1812.0 -24621,7 49,7306
58 1801.0 -24398,3 66,3243
39 1835.0 -23896,4 34,7313
61 1471.0 54281,6 803,1578
62 1488.0 87915,1 610,0331
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TABLE K-8

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, HUB SECTION, 23445 RPM, TIT = 2465°F,
WCA = 0.01832 LB/SEC/BLADE (4.745% OF HOT GAS FLOW),
TCA = 600°F, PTOT = 150 PSIA, CONDITION 3

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1628.0 ~32819.1 698.3269
2 1571.0 -15284,9 10 YRS PLUS
3 1584.0 -~20102.0 39594,9940
4 1528.0 -3704,3 10 YRS PLUS
5 1447.0 18740.,6 10 YRS PLUS
6 1391.0 34615,6 1L YRS PLUS
7 1423.0 27896,8 10 YRS PLUS
8 1362.0 45491,0 10 YRS PLUS
9 1485.,0 16137,3 10 YRS PLUS

10 1437.0 30755.1 10 YRS PLUS
11 1482,0 22518,6 10 YRS PLUS
i2 1427.0 39795,8 36089,0270
i3 1480.0 27470.5 10 YRS PLUS
14 1420.0 46739,5 12819.0124
15 1474.0 31940.2 56437,7560
16 1410.0 82880,8 5762,1089
17 1466.0 36024,4 27633,1580
18 1408.0 54824,6 4316.59%03
19 1460.0 37967.0 20930.5770
20 1411.0 53826.0 4727,4821
21 14%4.0 38650.4 212%6,%820
22 1418.0 80341.,5 716834907
23 1427.0Q 43339.9 19039.6840
24 1377.0 88062.9 6003,0670
25 1323.0 68542.9 3985,8729
26 1282.C 75308.,6 3595,4932
27 1616.0 -26590.4 3633,9684
28 1562.0 -10919,5 10 YRS PLUS
29 1509.0 8842.5 10 YRS PLUS
30 1461.0 21120.3 10 YRS PLUS
31 1452.0 29200.5 10 YRS PLUS
32 1404.0 41338,8 54314,1640
33 1460.0 33255,8 62895,1450
34 1405.0 46200.5 22062.8%40
35 1445.0 42077.6 14006.,4375
26 1383.0 55775,6 76041.,8150
37 1518.0 28176,0 37288,.3360
38 1466.0 39503,8 12292.Q923
39 1585.0 17917,8 82363,6230
40 1529.Q 29759.3 19083,7490
41 1606.0 17760.0 48538,2940
42 1541.0 31555,8 9124,7640
43 1599.0 21094.,5 18823,3030
44 1535.0 34376,1 8714,60353
45 1587.0 22700,2 18375,8470
46 1531.0 34313.3 6469,3030
47 1567.0 24378,4 22000.2790
44 1521.0 34000,3 9158.4302
49 1542.0 25882.9 31627.1320
50 1506.0 33333,5 16243,95%00
51 1499.0 31470,2 30368,7130
52 1471.0 37400,8 17351.5630
53 1411.0 49913,6 9502.4922
54 1355.0 61562.8 4059,5403
55 1559.0 8053.,0 10 YRS PLUS
56 1538.0 12248,0 10 YRS PLUS
58 1621.0 -14187,5 10 YRS PLUS
59 1649.0 -24543,5 2402.8309
60 1629.0 -19901.5 12514,8641
61 1062.0 04761.8 10 YRS PLUS
62 1068.,0 93446,5 10 YRS PLUS
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SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-9

0.75 INCH CHORD, MEAN SECTION, CONDITION 3

ELEMENT NO.

OER N OV b UGN

TEMPERATURE

1712.0
1661.0
1673.0
1625.0
1493.0
1454.,0
1401.0
1385.,0
1371.0
1313.0
1343.0
1283,0
1335.0
1275.0
1331.0
1280.0
1343.0
1298.0
1359.0
1313.0
1379.0
1339.0
1381.0
1341.0
1383.,0
1345.0
1712.0
1663.0
1601.0
1562.0
1561.0
1520.0
1%38.0
1497,0
1469,0
1417.0
1479.0
1420.0
1448.0
1415.0
1488.0
1416.0
1475.,0
1405.0
1455.,0
1395.0
1436.0
1383.,0
143%.0
1397.0
1448.0
1405.0
1489%9.0
1449.0
1614.0
1593.0
1705.0
1687.0
1745.0
1729.0
1172.0
1161.0

STRESS

~40074,1
~40336,5
-39919.8
'31660-0
3773.,9
13719.0
27338,4
3873%,9
34460,2
4%107,3
41220,2
56497,9
43250.,5
88532.,0
44635,8
87619.5
42091,8
53484,0
38748,1
%0395,8
34543 ,4
44608,1
35089,6
45182,3
35317.8
45040,4
-40268,3
-40119,3
'2710105
-16227.1
’1702701
~5881,7
'116‘8!4
~536,7
5928,7
19816,7
1823,9
17765,8
’407.5
19085,0
'407|5
18826,9
3700.4
22323,9
10046,6
25978 ,4
16372,0
30354,6
17186,5
28299,5
165871.,7
27973,5
6983,4
17637,5
-25999,3
-19745,9
-39330.,6
-39085,7
’3306500
'35602-9
79463,0
81067,9

LIFE(HRS)

20.5028
84,0213
51,7414
921.7896

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLVUS
10 YRS PLUS
10 YRS PLUS
19.8996
63,1852
4825,3482
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YR§ PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
4351,0748
34947 ,0880
27.9184
44,4531
14,7382
18,8582
56240.9860
58208,9280
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446,

SCHEME A-l|

CONVECTION COOLED .CAST TWO.
0.75 INCH CHORD, TIP SECTION,

ELEMENT NQ.

OO AU

TABLE K-10

TEMPERATURE

1819.0
1773.0
177500
1732.0
1554.0
1521.,0
1472.0
1442.0
1470.,0
1436.0
1462.0
1427.0
1461.0
1424.0
1475.0
1439,0
1%02.0
1465.0
1513.0
1480.0
1546.0
1517.0
1546.0
1%17.0
1543.0
1%10.0
16805.0
17%9.0
1713.0
1678.0
1662.0
1623.0
1623.0
1585.0
1581.0
1543.,0
1635%.0
1590.0
1639.0
1593.,0
1624.0
1573.0
1605.0
155%5,0
1593.0
1550.0
1589,0
1548,0
1608.0
1574,0
1607.0
1%77.0
1622.0
1587.,0
1732.0
1743.0
1801.0
1785,0
1832.0
1818,0
1328.0
1311.0

CAVITY PIN FIN BLADE,
CONDITION 3

STRESS LIFE(MRS)
~34407.7 17.7431
~34031,6 17,2151
~34979,2 37.0093
8957, 4 10 YRS PLUS
17778,5 10 YRS PLUS
31622,2 64483 ,3260
39437,7 28022.1270
32953,5 50191.5550
41898,2 18822.0020
36377,6 28609.7980
45%89,8 12787.0893
37856.9 20858,3240
47664,3 94741,5374
35345,5 24892.6780
44952, 4 10071.8324
29312,4 4%619,8800
39258,0 13397,4143
27399,5 51343,4110
36336,8 17127.3430
19%61,8 10 YRS PLUS
27490,3 44827 ,4550
20802,6 10 YRS PLUS
28442,6 36119.0940
2196848,0 73538,9760
30978,2 24794,1260
~32154,6 13,0624
~34446,7 22.5221
'34401.9 64,3628
-26095,0 549,6770
~R2796.,2 2499,3042
-44400,2 10 YRS PLUS
~40466,9 10 YRS PLUS
568,2 10 YRS PLUS
2186,4 10 YRS PLUS
12403,2 10 YRS PLUS
-12%25,3 10 YRS PLUS
846,2 10 YRS PLUS
-11979,7 10 YRS PLUS
1703,1 10 YRS PLUS
«5784,7 10 YRS PLUS
8699,3 10 YRS PLUS
1529,2 10 YRS PLUS
14966,7 10 YRS PLUS
6124,6 10 YRS PLUS
174%4,4 10 YRS PLUS
8160,6 10 YRS PLUS
189%90,1 10 YRS PLUS
3606,4 10 YRS PLUS
12878,9 10 YRS PLUS
4727,8 10 YR§ PLUS
12909,2 10 YRS PLUS
709,7 10 YRS PLUS
10732,8 10 YRS PLUS
-30276,1 96,8876
'26‘7207 33005565
~30193,9 23,0046
~30897,2 27,4936
-27803,% 17,2968
-29071,0 18,1603
68127,8 3748,81084
70670,6 3786,3507



TABLE K-11

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, HUB SECTION, 22774 RPM, TIT = 2300°F,
WCA = 0.04852 LB/SEC/BLADE (4.07% OF HOT GAS FLOW),

TCA = 900°F, PTOT = 450 PSIA, CONDITION 4

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1632.0 -15990.4 43725,2960
2 1557.0 6508,2 10 YRS PLUS
3 1600.0 -618%,8 10 YRS PLUS
4 1527.0 14651,3 10 YRS PLUS
5 1521.0 17231,6 10" YRS PLUS
6 1440.,0 319779,2 24606,3360
7 1530.0 17304.0 10 YRS PLUS
8 1444.0 41546,4 15829,3502
9 1583.0 6829.9 10 YRS PLUS

10 1513.0 27328,8 52174,5750
11 1571.0 14807,3 10 YRS PLUS
12 1491.0 38643.,8 7388,3748
13 1567.0 19647,2 74693,7590
14 1479.0 46188,9 2603.0114
15 1562.0 23462.4 30962.8460
16 1469.0 51866,9 1288,4253
17 1552.0 27862,0 15372,3031
18 1467.0 53638,5 1001.6967
19 1547.,0 29550.6 12110.2998
20 1475.0 81370.4 1190.1476
2. 1542.0 30180.9 12077.9258
22 14R8.0 46550,5 1907.1329
23 1%25.0 32784,4 10784 ,8237
24 1451.0 %3772,9 1524,4463
25 1383.0 66371,6 1033,3964
26 1319.0 76%82,6 901.915%
27 1621.0 -10413,6 10 YRS PLUS
28 1551.0 9773.,0 10 YRS PLUS
29 1567.0 10267,7 10 YRS PLUS
30 1496.0 28941.5 59118.7690
31 1533.0 23919.0 63473,4370
32 1463.0 42229,3 8107.1206
33 1562.0 21319,8 49795,9040
34 1483.0 41281.0 5414,2149
35 1556.0 27065.1 16433,2420
36 1468,0 48439,6 2397,7393
37 16010 19385,3 31785,8070
38 1525.0 37905,5 31394.7168
3 1649.0 10943,9 10 YRS PLUS
4 1566.,0 32793,7 3542.1707
41 1660.0 12360.8 69899,7240
4?2 1565.0 37348.,7 1315.7179
43 1645.0 16839,8 20779.0060
44 1555.0 41124,8 788,3650
45 1639.0 18640.,3 14734,8395
46 1555.0 402D3.,9 918.3130
47 1620.0 21514.% 9778,9458
48 1551.0 38793.1 1381.1464
4% 1601.0 23110,3 11499 ,2%28
50 1546.0 3623046 2796,9492
51 1566.0 27719,1 10797.8386
52 1522.0 38316,4 33%4,7562
53 1462.0 51610.1 1635,3139%
54 1378.3 68250,7 829.6123
55 1618.0 6727,3 10 YRS PLUS
56 1%585.0 15152,4 10 YRS PLUS
57 1689.0 ~47753.1 5415,.5646
56 1662.0 -10762,9 10 YRS PLUS
57 1690.0 -20753,8 1965,2929
éu 1658.0 ~12313,1 74974 ,6310
-3} 1138'0 94114,7 7112-0832
62 1142.0 83045,8 7874.7086
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TABLE K-12

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, MEAN SECTION, CONDITION 4

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
2 1643.0 ~17014,6 22978,4730
3 1687.,0 -31292.6 226.3342
4 1621.0 -11425,8 10 YRS PLUS
5 1574.0 2982,7 10 YRS PLUS
6 1513.0 19465,4 10 YRS PLUS
7 1529.0 16013,7 10 YRS PLUS
8 1459.0 34822,7 44929,6010
9 1525.0 18428,0 10 YRS PLUS

10 1441.0 40967,3 19134,6280
i1 1505.0 25499,3 10 YRS PLUS
12 1418.0 48794,5 9437 ,6528
i3 1500.0 28261,5 61480.3810
14 1413.0 51665.3 6558%,7010
15 1494.0 30865.1 40306.3630
16 1419.0 51075.1 6111,0165
17 1503.0 29280,0 44648.7770
18 1436.0 47440,7 7092.3198
19 1515.0 26627.,5 57782.9610
20 1448.0 44833,2 7923.9891
21 1525.0 24298,9 73329.5340
22 1464,90 40908,9 9907.1075
23 1514.0 27435,8 49475,1850
24 1453,0 43978,9 7965,8911
25 1479.0 16774,7 15929.,9420
26 1417.0 83339,7 4330.2737
27 1711.0 -33808,3 76,2019
28 1643.,0 -17821.4 17487,7490
30 1578.Q 2342,1 10 YRS PLUS
31 1632.0 -12093,2 10 YRS PLUS
32 1568.0 6183,6 10 YRS PLUS
33 1642.0 -13851,8 68862,4040
34 1579.0 4435,8 10 YRS PLUS
35 1601.0 -353,7 10 YRS PLUS
36 1527.0 19297.1 10 YRS PLUS
37 1617.0 ~1441,7 - 10 YRS PLUS
38 1533.0 21295,6 10 YRS PLUS
39 1628.0 =3274,4 10 YRS PLUS
40 1526.0 24723,0 64740,3940
41 1628.0 ~3274,4 10 YRS PLUS
42 1527.0 24455,7 66B16,4200
43 1617.0 1085,3 10 YRS PLUS
44 1517.0 28092,7 39102.8880
45 1594.0 8348,8 10 YRS PLUS
46 1509.0 30615,4 27709.1000
47 1575.0 13527.,1 10 YRS PLUS
48 1500.0 33111.4 20270.5790
49 1570.0 14654,56 10 YRS PLUS
So 1507.0 31125,3 26121.5580
51 1564,0 15901.4 10 YRS PLUS
52 1504.0 32387,7 23245,4780
53 1562.0 16096,4 10 YRS PLUS
54 1497.0 33139.1 21947,1400
55 1671.0 -15998,9 15436,6250
36 1635.0 =~5491,0 10 YRS PLUS
57 1747.0 =31282,4 55,9643
58 1717.0 ~3008¢9,7 142,687
59 1781,0 -31149,9 26,8826
60 1755.0 ~31755,2 42,4422
61 1247.0 81239,0 3175,5942
é2 1238.0 81991,6 3613.1728
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TABLE K-13

SCHEME A-I1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, TIP SECTION, CONDITION 4

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1796,0 -30729.0 ?21.0533
2 1729.0 -30476,5 99,6394
3 1755.0 ~31434,6 45,2876
4 1683.0 -21837.6 1404,9032
5 16030 8464,8 10 YRS PLUS
6 1549.0 23538,1 43850,6320
7 1563.0 21720,3 44302.7N60
8 1515.0 35098,7 8439,3885
9 1574.0 20915,3 39382,9540

10 1521.0 36001.6 5822.1263
11 1573.0 24110.9 19779,1060
12 15180 39893,6 2617,9313
13 1573.0 26314,2 12166,2071
14 1514.0 43204,0 1657,9078
15 1586.0 24262.9 13408,1002
16 1530.0 40%47,5 1684,3721
17 1610.0 18321.4 35856,0760
18 1553.0 35495,2 2919.5412
19 1614.0 17498%,2 42690.0790
20 1563.0 32854,6 3755.1651
21 1641.0 9177,6 10 YRS PLUS
22 1594.0 24588,6 100%8.0186
23 1627.0 13358,1 10 YRS PLUS
24 1581.0 27858,4 6973,0166
25 1583.0 26346,2 9209.1749%
26 1527.0 42200,5 1383,1769
27 1786.,0 ~-30426,8 27,8266
28 1721.0 ~28605,9 176,2593
29 1721.0 -26450,2 274,55%47
30 1664.,0 -42771,3 54696,2370
31 1700.0 -47690.6 418%,1313
32 1638.0 614,2 10 YRS PLUS
33 1685.0 -10821.2 5980%,48%30
34 1623,0 7622,0 10 YRS PLUS
35 1671.0 ~4685,9 10 YRS PLUS
36 1613.0 12492,0 i0 YRS PLUS
3? 1727.0 ~18201,8 1810,6656
38 1689.0 1723,9 10 YRS PLUS
39 1730.0 -14518,8 5569,0783
40 1655.0 5944,6 10 YRS PLUS
41 1717.0 7918,6 10 YRS PLUS
42 1640.0 14703,7 54481,6060
43 1700.0 ~1546,5 10 YRS PLUS
44 1624,0 20742,9 10726,4684
45 1686.,0 2732,9 10 YRS PLUS
46 1620.0 22141,2 8543,1488
47 1680.0 4060,1 10 YRS PLUS
48 1617.0 22647 ,9 8256,6484
49 1691.0 -419,3 10 YRS PLUS
%0 1638,0 15072,0 50766.0140
51 1677.0 2369,3 10 YRS PLUS
LY 1629,0 16463,7 40373,6640
53 1648,0 10220,9 10 YRS PLUS
54 1%589.,0 27192,3 6540,7322
55 1748.0 -20635,9 496 ,4709
56 1714.0 ~11596,% 21678,4200
57 1808,0 -26150,9 40,1405
58 1779.,0 -26137.0 76.6661
59 1832.0 -25683,0 26,1292
60 1806.0 -26724.1 37,4451
61 1356.0 72450,2 690,4653
62 1345,0 73213,0 818,4969
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SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN
0.75 INCH CHORD, HUB SECTION, 2256

WCA = 0.005393 LB/SEC/BLADE (4.03%
TCA = 900°F, PTOT = 50 PSIA, CONDITION 5

ELEMENT NOQ.

PN
BWN DO OO D LIRS

TEMPERATURE

1619.0
1600.0
1594,0
1575.0
1514.0
1498.¢C
1492.0
1457.,0
1517.0
1505.0
1520.0
15060
1522.0
1507.0
1522.0
1506.0
1522.0
1507.0
1522.0
1510.0
1524.0
1515.0
1519.0
1507.0
1503.0
1493.0
1613.0
1596.0
1546.0
1533.0
1507.0
1494.0
1500.0
1485.0
1496.0
1478,0
1538.0
1525.0
1580.0
1565.0
1599.0
1582.0
1602.0
1586.0
16010
1587.0
15965.0
1583,0
1584.0
1875.0
1566.0
1559.0
1538.0
1526.0
1581.0
1574,0
1609.0
1604.0
1614.0
1609.0
1362.0
1366.0

TABLE K-14

STRESS

~10416,7
'371‘|4
-2668,5
3318,8
20638,1
25682,7
28471.1
38736,2
24913,0
29280,6
28154,8
33519.6
30%86.9
37056.2
33406,7
40194.3
35345,4
415%67,9
36261.7
41346,2
35926,7
39736,8
34559,5
40751,9
40077,3
43488,0
~718%,9
~1615,9
15173.,7
18543,7
28970.9
32333.,5
34802.6
38023.3
39084,5
42387.8
31494,7
33590,7
25553,6
277568.2
24788,9
26999.1
25538.8
27%42.0
2%8724,0
27390,0
25909.9
27454,7
26508,5
27%46,5
28491,5
29426,5
33675,5
36076,3
20658,6
21618,4
10872.9
11530.,4
7544,0
8233,3
67749,2
65370,3

LIFE(HRS)

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
74030.7120
19085%,3400
80427,8910
42136,5340
35386,5010
15568,7350
17611.7830
6788.0749
10187.0239
3435,7775
6570.1231
2647,3160
5339,9932
2531,9480
5451,2957
2944,3203
5422.6242
3040,5563
3807,5054
2806,.4238
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
42686,0940
28776,1550
13766,9893
100%8,5151
5779,.6727
5151,7811
10049,6398
8969,0118
11888,2653
11003 .2461
B419,4069
8197,7307
6601.6722
6578,3379
6512,0440
6578,0093
7338,7450
7220.3129
86%0,3819
8781,4224
9101,2132
8953,2176
616Q.,1706
4987,9922
35440.4700
33335,0430
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
1454,3772
2087,2158

7 RPM, TIT =
OF HOT GAS FLOW),

FIN BLADE,
2250°F,

e

Ll DT



TABLE K-15

SCHEME A-! CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, MEAN SECTION, CONDITION 5

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1718.0 -27886.,1 219.,3571
2 1701.0 -27873.9 329.6120
3 1690.0 -19310.1 3153,2421
4 1675.0 -15719.,8 15262.9024
5 1572.0 13161.6 10 YRS PLUS
6 1%562.0 15136,0 10 YRS PLUS
7 1503.0 29825,9 39414,0580
8 1491,0 31942,3 34331,1150
9 1463.0 37881.2 19867.2220

10 1445,0 41319,0 15997,8445
11 1438.0 41586,9 18744,2010
12 1420.0 44774,1 18173,6570
13 1428.0 425%24,3 213%2,0530
14 1411.0 45212.7 21985,9%60
15 1425.0 42857,3 22006.0420
16 1411.0 44962,6 229489,4650
17 1433.0 41043.,5 23911.0%00
18 1420.0 43012.1 24850,7890
19 1445.0 38905,8 26080.7360
20 1432.0 41001.1 24816,4080
21 1466.0 14899,8 35903,9430
22 1454.0 36971.,8 31497,3180
23 1484.0 32014.6 41380,2040
24 1472.0 34167, 35705.5930
25 1517.0 24657,7 85223.0300
26 1509.0 26168,5 76283,3170
27 1721.0 -30875,5 110.5360
28 1705.0 -26563,9 392.,8494
29 1654.0 -16672,5 19256.1720
3u 1643.0 -11372.,3 10 YRS PLUS
31 1614.0 -5974,3 10 YRS PLUS
32 1603.0 ~2042,3 10 YRS PLUS
33 1578.0 1384.,4 10 YRS PLUS
34 1567.0 5026,4 10 YRS PLUS
35 1530,0 11896.0 10 YRS PLUS
36 1516.0 16665,9 10 YRS PLUS
37 1517.0 B8244.2 10 YRS PLUS
38 1499.,0 14739,3 10 YRS PLUS
39 1514,0 7616,0 10 YRS PLUS
40 14%82.0 14955,4 10 YRS PLUS
41 1514.0 7616.0 10 YRS PLUS
42 1492.0 14955,4 10 YRS PLUS
43 1508.0 9501.4 10 YRS PLUS
44 1487.0 16536,9 10 YRS PLUS
45 1500.0 13391,1 10 YRS PLUS
46 1482.,0 19623,2 10 YRS PLUS
47 1494,0 17678,3 10 YRS PLUS
48 1478,0 23187,3 10 YRS PLUS
49 1505.0 1816A,1 10 YRS PLUS
50 1492.0 22597,2 10 YRS PLUS
51 1527.0 16142,1 10 YRS PLUS
52 1515.0 20264,1 10 YRS PLUS
53 1577.0 5378,8 10 YRS PLUS
54 1569.0 8255,6 10 YRS PLUS
55 1637.0 -10427.3 10 YRS PLUS
56 1631.0 =7812.,3 10 YRS PLUS
57 1685.0 =2275%0.,7 1416,0558
58 1681.0 -20729.,1 2469,8827
59 1708.0 -27181.9 321.7023
60 1703.0 ~24962,3 574,5273
61 1424.,0 43423,6 20505,8350
62 141%.0 48%60,2 9554,0042
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TABLE K-16

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, TIP SECTION, CONDITION 5

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1810.0 -23603,5 63,5452 =
2 1796.0 -23401,1 $0.3362
3 1786.0 -22484,9 135,8472
4 1773.0 ~20638,4 276,3448
5 1636.,0 12473,5 70107,5590 i
6 1647.,0 14912,8 42014.6650
7 1597.0 2957%,8 3128,7739
8 1591.0 30460,2 3020,8852
9 1583.0 32028.6 2645,8950

10 1574,0 33400.5 2482,3778 =
i1 1549.0 34467,8 2239, 1748 e
12 1560.0 35667,5 2180.,0365 £
13 1565.0 34980,0 2223,0683

14 15%5.0 36563,4 2040.7403

15 1570.0 33980.6 2428,4131

16 1561.0 35433,9 2389,6381

17 1585.0 30810,8 3278,2163

18 1575,0 32475,8 2963,8850 -
19 1895.0 29577,7 3296.,4960 5
20 1587.0 30833,4 3003,9313 =
21 1620.0 2380%.8 5962.1447

22 1612.0 25304.0 5330,4157

23 1637.0 20619,6 7936,9286 -
24 1630.0 21950.8 6836,8004 _
25 1664,0 13610,2 41292,7480 B
26 1687.,0 15161,3 29566, 4820

27 1802.0 -24232,2 66,9992

28 1787,0 -23842,7 101,2806 -
29 17%1.0 -19572.,2 651,3383

30 1741.0 -12386,0 B445,5116

31 1711.0 -10223,0 36746,0220

32 1701.0 ~6628,6 10 YRS PLUS

33 1679.0 ~2608,8 10 YRS PLUS =
34 1669.0 1158,1 10 YRS PLUS

35 1645.0 6270,2 10 YRS PLUS

36 1635,0 10354,5 10 YRS PLUS -
37 1658,0 -172.9 10 YRS PLUS

38 1645.0 4628.3 10 YRS PLUS

39 1657.0 ~2891.,3 10 YRS PLUS

40 1644,0 2407,7 10 YRS PLUS .

41 1648,0 -745,4 10 YRS PLUS E
42 1634.0 4764,1 10 YRS PLUS

43 1640.0 3017,5 10 YRS PLUS -
44 1626.0 8718,7 10 YRS PLUS

45 1636.0 6650,3 10 YRS PLUS -

46 1624.0 11%66,5 10 YRS PLUS

47 1638,0 8723,1 10 YRS PLUS

48 1627.0 13173,3 10 YRS PLUS

49 1654.0 7126.6 10 YRS PLUS

30 1645.0 10783,0 10 YRS PLUS

51 1670.0 5946,1 10 YRS PLUS

52 1661.0 9476,2 10 YRS PLUS

53 1705.0 ~2069,% 10 YRS PLUS

LY 1698.0 937,7 10 YRS PLUS

!5 1754'0 '1490519 271‘v5637 -
56 1749.0 -12818,1 6018,8%07 =

37 1790.0 -2200%,9 134,5084 -

58 1786.0 -21195,4 17%,7338 -
89 1808.0 -21828,3 $4,3484 -
60 1804.0 -21376,9 112,8192 =
61 1%89,0 N4460,9 2926.8%42 -
62 1849.0 40144,6 1086,0601
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SCHEME A-|
0.75 INCH CHORD, HUB SECTION,
WCA = 0.00901 LB/SEC/BLADE (2.
TCA = 900°F, PTOT = 150 PSIA,

ELEMENT NO.

NN

TEMPERATURE

1618.0
1597.0
1595,0
1573.0
1525.0
1503.0
1503.0
1477.0
1529.0
1508.0
1526.0
1502.9
1525.U
1498.0
1522.0
1493.0
1518.0
1492.0
1513.0
1492.0
15n06.0
1490.0
1481.,0
1458.0
1409.0
13R8.0
1616.0
1596.0
1570.3
15%2.0
1540.0
1522.0
1533.0
1512.0
1514.0
1488.0
1548.4J
1526.,1
1581.0
18%57.0
1593.0
1565.0
1591.0
1563.0
1585.0
1%561.0
1574.,0
1554.0
1987.0
1541,0
1523.0
1510.0
145%2,0
1423.0
1519.0
1507.0
1559.0
1549.0
1565.0
1554.0
1332.0
1335.0

TABLE K-17

CONVECTION COOLED CAST TWO CAVI
21934 RPM, TIT =
19% OF HOT GAS FLOW),
CONDITION 2A

STRESS

~8263.4
~-1116,2
5158,0
18322.6
25091,0
25664,7
33695,3
20943.0
27878,7
24315,2
32612.4
26395,6
35884,6
28087,6
38423,8
29394,7
38%37.5
30039,2
37467 .1
30385,0
36014.4
346312.8
41618.2
%4705,2
87926,5
~5706.4
580,5
11198, 4
15676,1
22355,3
26815, 4
27674,8
32337.0
35415,2
40716,3
29125.,4
313394, 4
24075.,9
284246
23213.4
28275.9
23272.2
28414.6
22728,5
27156,5
22388,4
26176,4
22749.0
25833, 4
27372,%
30018,2
42738,3
49656, 4
22960,4
25366,5
9659,0
11652,9
5686,3
7884,1
72086, 2
70872,9

LIFE(HWRS)

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
34418,.4140
10 YRS PLUS
53191,.8750
70984,3970
214%9,3060
4566%,0090
11373,2679
331936,4610
7316,2060
28287.0340
7331.0941
28179,8230
9374,6494
31823.2250
138585.2749
24784,2480
10408.6339
7319.7282
4441 ,6234
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
73796.5030
45284 ,58260
27245%,0290
17195,9970
8076,1541
5183,7686
12983,6933
9134,8707
16007,0869
110815,.8486
13952,4336
9809.8037
14541,7106
10046,8490
19287,7420
14028,3927
28130.7190
21168.9030
41728.3710
32894,1140
38768.8630
30849,76840
10181,6398
6995 ,6774
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
1280.6120
1833,4161

Ty PIN FIN BLADE,

2100°F,
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SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-18

0.75 INCH CHORD, MEAN SECTION, CONDITION 2A

ELEMENT NG.

DO ENT A A W

" g
[N

TEMPERATURE STRESS
1735,0 -27700,2
1716.0 ~24420,6
1711.0 ~20904,6
1693.0 -16008,1
1611.0 7816,8
1576.0 17446,0
1543.0 25468,0
1823.0 30395.,0
1510.2 32707.2
14R2.0 39¢08,2
1487.9 36635,4
1458,0 43850,0
1479.90 37452,7
1450.0 44299, 1
1477.0 37064,6
1452.0 42633,8
1485.¢ 34342,3
1464.1 39201,9
1496.0 31176.,4 ¢
1475.0 36081.2
1511.0 27202.0
1492.0 31689,6
1511.0 27397,4
1492.0 31918,2
1504.0 29492,0
1485,0 34159,6
17368.0 -28587,9
172010 '24461-6
1689.0 -18228,9
1674.¢C ~12507,6
1662.0 ~10508,6
1647,0 =5802,6
1634.,0 -3571,6
1619.0 12%1,6
1581.,0 15677,3
15%9,0 17038,9
1573.9 8330,1
1545,0 16609,1
1873.¢C 6790,4
1539.0 16627,1
1572.0 7057.6
1538.,0 16854,7
1565.9 8176,9
1532.0 17758,8
1555.0 10864,6
1527.0 19117,1
1%545.0 14035,6
1521.,0 21120.,5
1550.,0 13535,8
1530.0 19421,3
1552.0 14043,8
1532.0 19889.6
1558.¢ 13226,9
1538.0 19013,6
16160 -2476,9
1604.0 1648,2
1665.9 ~16656,6
1685.0 ~13191,1
1688.0 ~22693,6
16A0.0 =19915,9
1433.0 %1602,8
1426.0 55057,1

LIFE(HRS)

152.9730
469,7011
1107,7425
8710.9421
106 YRS PLUS
10 YRS PLUS
33741,8880
19574,9680
16727,8040
7597.8260
12493.6941
7057.7754
13617.9613
8212,3613
15777,9469
9839.9004
23501,0500
13970.9130
35418,08%50
20990.8060
56893,7350
35345,2860
54420,5640
33537,3990
41327,3080
24511.8510
119.0386
4625.9626
45733,0990
10 YRS PLYS
10 YRS PLUS
10 YRS PLUS
10 YRS PIUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
1D YRS PLUS
10 YRS PLUS
10 YRS PLYS
10 YRS PLYS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
14493,0812
60%15,3580
1330,2238
3319.4723
3713,4783
2464.2742

IRIRIR]
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SCHEME A-I
0.75 INCH CHOR

FLEMENT NO.

NN DN R

o~
=2

TABLE K-19

CONVECTION COOLED CAST TWO
D, TIP SECTION,

TEMPERATURE

1816.0
179%.3
1794.0
1779.0
1687.0
1675.0
1636.,0
1624,7
1630.0
1616.3
1622.0
1608.0
1620.9
1605.0
1628.0
1614.0
1644.0
16290
1652.9
1639.0
1670.0
1659.0
16670
1656.0
1655.0
1640.0
1811.0
1794,
1772.0
17600
1746.0
1732.0
1721.0
1707.0
1691.0
16751
1716.0
1698.C
1718.0
17006.0
1709.0
16R9.0
170%1.0
1681.0
1696.0
1679.0
1695.C
1679.0
1705.0
1692.0
1700.0
1689.0
1689.0
1673410
1733.0
1724.4
1766.5
1758.n
1782.0
1775%.90
1577.0
1566.0

STRESS

~22326,9
-21815,5
-21640,2
-18063,4
91254
12802.7
25024,4
28737,6
26805,0
31120,5
29245,6
33545,3
29871.,9
34506.6
27433,5%
3173141
22527.,1
27160.9
20220,8
24231.6
14819.,4
18168,9
16056,8
19428,5
20042.7
247189
-22270.3
«21755.0
-16725,8
-12833,5
’9516-7
'5301:6
~2268,5
2076,9
8774.0
11865,2
~1134,8
4469,9
-2003,1
364642,7
744,2
7033,4
3416.,7
97%6,8
5286,6
10692.0
5948,3
11029,0
3291.,1
7394,4
5304,2
8789,6
9062,2
14153,0
4192,8
~1415,4
'13606'8
~11240.9
-17812,1
~-15797.8
42081,0
45433,7

CAVITY PIN FIN BLADE,
CONDITION 2A

LIFE(HRS)

71,5864
11%,7148
134,1132
54%,4903

10 YRS PLUS
40360.5220
3027.3201
1859.0534
2413.0229
1365,9681
17%4, 4080
992.1918
1613.7903
869,8665
2219,9443
1260.1379
4196,.7729
2293.89%9
6141,5983
3319.3354
23499,7620
10209.3676
16812.2280
7228.4152
6033,4998
2815,.1818

80.8730
131.0869
984.7672

4566,.1625
23040,8120
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
55166.6740
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
0 YRS PLUS
73272.67%0
10 YRS PLUS
65499,8090
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YR§ PLUS
27123,65810
10 YRS PLUS
10 YRS PLUS
3078,9462
7994.9069
550.8167
1232,5493
381.393¢
291.0886
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TABLE K-20

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2100°F,
WCA = 0.00794 LB/SEC/BLADE (1.926% OF HOT GAS FLOW),

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3A

ELEMENT NQ. TEMPERATURE STRESS LIFE(HRS)
1 15985.0 ~16941,0 87378.5440
2 1571.0 »5620,9 10 YRS PLUS
3 1546.0 «9271,7 10 YRS PLUS
4 1542.0 ~2326,3 10 YRS PLUS
5 1479.0 14334,9 10 YRS PLUS
[ 145%4,0 21922.7 10 YRS PLUS
7 1444.,0 24843, 4 10 YRS PLUS
8 1414.0 33917.,4 10 YRS PLUS
-] 1446,0 21022.8 10 YRS PLUS
i0 1440,0 29330,8 10 YRS PLUS
i1 1487.0 25419,5 10 YRS PLUS
12 1426.Q 35668,9 10 YRS PLUS
93 1482.0 27915, 4 10 YRS PLUS
i4 1419.0 39074,0 54516.1950
15 1447,0 29432,6 10 YRS PLUS
16 1411.0 41637,9 41609,1200
17 1441.0 30428,1 10 YRS PLUS
18 14n8.0 41379,8 47726,9400
19 1435.0 30472,2 10 YRS PLUS
20 14p8.0 39431,1 70012,4820
21 1427.0 30089.,4 10 YRS PLUS
22 1406.0 36992.3 10 YRS PLUS
23 1303,0 35474,14 10 YRS PLUS
24 1364.,0 43989,7 10 YRS PLUS
25 129%9.0 8§7727,% 72547.,1070
26 1271.0 45990.7 34463,35%0
27 1504.0 ~14318,1 10 YRS PLUS
28 1572.0 =8167,2 10 YRS PLUS
29 1543,0 3564,4 10 YRS PLUS
30 1523.0 8378,6 10 YRS PLUS
31 1506.0 16873, 4 10 YRS PLUS
32 1485,0 21616,0 10 YRS PLUS
33 1449,0 245302,3 10 YRS PLUS
34 1465.0 29714,0 i0 YRS PLUS
35 1458.0 38239,2 41985%,0330
35 1426,0 417958, 0 25784 ,3080
37 1490.0 29441 ,3 62811,1890
38 1462.0 34952, 4 39894.3680
39 1524.0 23805%,5 843841,3780
40 1494,Q 29346,9 57406.1780
41 1537.0 21922,4 10 YRS PLUS
42 15084.0 28754,6 53388,2440
43 1532.0 21702.0 10 YRS PLUS
44 1497.0 20407,5 648%4,18%00
45 1525.0 20248,8 10 YRS PLUS
46 1494,0 26328,7 10 YRS PLUS
47 1511.0 19523,9 10 YRS PLUS
48 1486,0 24475.,3 10 YRS PLUS
49 1460.,0 19669,7 10 YRS PLUS
50 1470.0 23723,7 10 YRS PLUS
51 1445,0 258688,7 10 YRS PLUS
52 1429.0 29235,6 10 YRS PLUS

3 1382.0 45800,5 10 YRS PLUS

4 1314.0 85201,6 7189%,1090
55 1435.0 21793,8 10 YRS PLUS
56 1449,0 25170.7 10 YRS PLUS
57 1484.,0 5842,5 10 YR8 PLUS
8 1471.0 8614,8 10 YRS PLUS
59 1401.,0 1197,8 10 YRS PLUS
60 1476.0 4378,1 10 YRS PLUS
61 1237.0 AQ342,2 5272,091%
62 1240.0 77954,6 7891.807%
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TABLE K-21

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
0.75 INCH CHORD, MEAN SECTION, CONDITION 3A

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)

1 1718.0 =33409,0 70,3619
2 1699,0 =34035,3 96,1864
3 1690,0 -29422,7 311.1204
4 1674.0 -24445,8 1406,9431
5 1569.0 3247,8 10 YRS PLUS
6 1582.,0 7465,2 10 YRS PLUS
7 1476.0 26098,2 10 YRS PLUS
8 1452.0 31827,0 10 YRS PLUS
9 1423.0 3731147 73526.8950
10 1388.0 45478,2 40604.9010
11 1389.0 42707.2 67338,2120
12 1383.0 £1282.9 43191.9570
13 1377.0 43044,7 10 YRS PLUS
i4 1341.0 851363,4 62095,3520
i5 1374.,0 41886,3 10 YRS PLUS
i6 1343.0 48967,0 10 YRS PLUS
17 1385,0 3¥7524,2 10 YRS PLUS
18 1388.0 43524,0 10 YRS PLUS
19 1309,0 32952,9 10 YRS PLUS
20 13720 38921.2 10 YRS PLUS
el 1417.0 277447 10 YRS PLUS
22 1393.0 33066,2 10 YRS PLUS
23 1415.,0 27972,4 10 YRS PLUS
24 1392.0 33082,1 10 YRS PLUS
25 1402.0 31304,.8 10 YRS PLUS
26 1377.0 37144,8 10 YRS PLUS
27 1724.0 ~33)91%,5 55,2283
28 1705.0 ~33619,0 91.42414
29 1670.0 =29144,9 536,4454
30 1654.0 -22340,7 3378,5264
k31 1636.0 -1935%9,0 12501,1561
32 1619.0 ~14117,0 10 YRS PLUS
33 1596.0 ~0948,4 10 YRS PLUS
34 1879.0 ~5409,5 10 YRS PLUS
35 1523.0 7492,3 10 YRS PLUS
36 1497.0 14950,8 10 YRS PLUS
37 1499,0 6344,9 10 YRS PLUS
38 14645.0 16325,1 10 YRS PLUS
39 1465.0 4437,0 10 YRS PLUS
40 1482.0 16730,7 10 YRS PLUS
41 1482.0 5226,9 10 YRS PLUS
42 1480.0 17252,3 10 YRS PLUS
43 1484.0 5460,0 10 YR§ PLUS
44 1442.0 17837,6 10 YRS PLUS
45 1471.0 8172,9 10 YRS PLUS
46 1436.0 18450,4 10 YRS PLUS
47 1489.0 11364,9 10 YRS PLUS
48 1429.0 a0196,8 10 YRS PLUS
49 1465.0 10377,3 10 YRS PLUS
50 1441.0 17462,8 10 YRS PLUS
51 1465,0 112567 10 YRS PLUS
B2 1442.0 18007,6 10 YRS PLUS
23 1466.0 11767,3 10 YRS PLUS
B4 1440.0 19227,7 10 YRS PLUS
55 1535.,0 =5893,6 10 YRS PLUS
»é 15%520.,0 »3191,1 10 YRS PLUS
57 1%93.0 ~20697.2 2%430.0980
58 1584.,0 =-16737,6 10 YRS PLUS
89 1621.0 ~37925,1 2392,5745
60 1611.0 »24290.,4 6845,9452
64 1345.0 86333,9 210818,6470
62 1335.0 61267,9 11724,9843
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SCHEME A=-I

TABLE K-22

CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

0.75 INCH CHORD, TIP SECTION, CONDITION 3A

ELEMENT NO.

OB NOWEWNE

TEMPERATURE

1810.0
1794.0
1746.0
1770.0
1645.0
1652.0
1595.¢0
1583,0

0

0

1519.0

STRESS

~34820,6
-34499,0
~24223%,1
'23‘0103
6366,9
10312,7
27227.,%
30369,7
30829, 5
34434,0
33490,8
37537,6
33684,2
382439
30842,4
33090,4
2515%4,2
294594
2208%,2
26139,9
153%8,7
1910‘11
167364 ,4
20839,0
22901.,8
237856,1
~2488%,4
~24491,3
-22845,%
'2"9‘|3
-45208,46
-10688,4
~4§513,3
=1826,0
8374,3
11149,9
«1289,6
5294,9
-2683,2
4370,9
-478,9
7243,0
2209.9
9742,2
3493,1
100589,8
3737.3
994641,%
4468,1
5397,¢9
3173.1
7772,4
9854,3
16113,1
=5359,1
"171001
-16501,1
~13273,1
21494,
=18439,0
43374,7
47385, 4

LIFE(HRS)

49,9663
75,9426
98,9747
156, 4454

10 YRS PLUS
10 YRS PLUS
5508,0891
38008.0551
3982,2073
2462,.1042
3091.6815
1927,4310
3294,7872
1932,2328
4989,1043
3069,83097
10448,403%
6416,3092
155864 .4117
9399.7998
77397.9280
30549.1180
55008,8690
19769,9760
14935,1083
8762,928%
55,4028
A5,0736
209,1481
843,6457
4034,0365
25643,82700
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
70814,.5910
10 YRS PLUS
10 YRS PLUS
3746.7882
13870.1448
5306,0302
149%,7336

993,8806 ¢

7i8,3654

Loomeenime v o

mew )

L
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MEAN SECTION

( 50% sPAN)

$-67973

SCHEME A-1 CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE

0.75 INCH CHORD

FIGURE K-4.
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SCHEME A-! CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-23

.0 INCH CHORD, HUB SECTION, 22350 RPM, TIT = 2220°F,
WCA = 0.02229 LB/SEC/BLADE (4.163% OF HOT GAS FLOW),

ELEMENT NQ.

RO N

AE B LUUWLLUUWULLWLRN AN NN AR NN S 5 s s e s
N O OVBNOOOWAE WNEHE OO NITUWMAaELUNELE O OO YO MAULMNHO

L
W s

VU RAEL e
NH OOVEJOo

3

TCA = 1200°F, PTOT = 150 PSIA, CONDITION |

TEMPERATURE

1640.0
1613.0
1619.0
1593.0
1545.0
1515.0
1527.0
1491.0
1517.0
1482.0
1513.0
1472.0
1517.0
1471.0
1817.0
1478.0
1515.0
1486.0
1522.0
1499.0
1567.0
"1538.90
1591.0
1572.0
1611.0
1598.0
1627.,0
1616.0
1635.9
1610.0
1595.0
15872.0
1567.0
1544,0
1566.0
1539.0
1545.0
1509.0
1539.0
1498.0
1575.0
1524.0
1594.0
1534.,0
1588.¢0
1532.0
1562.0
1516.0
1%66.0
1541.0
1875.0
1551.0
1597.,0
1580.0
1614.0
1601.0
1626.0
1616.0
1462.0
1416.0
1379.0
1368.0
1402.0
1445,0

STRESS

~15206.,6
“6684,7
"8‘13|2
'395|7
13640,0
22078,8
20021.1
30214,5
24993,6
34893.,8
29094,6
40874,0
31057,3
44485,5
33357,1
44791,0
35233.,5
43857,
33825,0
40610,5
21341,2
294836,3
14432,6
20021.7
8068,8
12317.,9
2584,4
6138,4
-43094,4
-1771.5
472.0
7024,3
105657.8
16722.3
14016,8
20975,7
21920,3
30889,5
25722.7
35992,8
19885,4
32255,8
18053,6
33149,46
21626,3
35118,2
28088,6
39206,3
25494,4
31540,3
21618,2
27601,6
14658,5
18888,4
8579,4
12289,3
3946,5
6806.5
42720,3
84102.4
62977,7
64743,0
84780.,5
42924,9

LIFE(HRS)

45944,5770
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUYS

51067.6440

78971,6440

22564,6980

34928,1210

7928,7410
19964 .2850
4369,1415
110848.1967
3405,2522
8184,9504
3158.8503
9267 .2444
3884,3471

43073.7060

14580.9616
10 YRS PLUS

566899,0460
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

70512.6150

26034.7860

35680.4170

11094.8853

60936,6330

12497,2811

57812,1510

7738,9594

22620.8600

52%50,6280

11099,2719

3231.4434

17667.3980

.9156.5498

32423,.9290

16748.7090
10 YRS PLUS
67%67,9850
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

7660.6084

3891.9054

2236.3658

2191.8148

5184,7424
12073.5177

)

0.0098 Lb/Sec/Blade (1.830% of hot gas flow

YeLe

Leading Edge

0.01249 Lb/Sec/Blade (2.333% of hot gas flow;

wCM

Middle Cavity

f hot gas flow)

0 O

0.00699 Lb/Sec/Blade {I.306%

wCTE

Trailing Edge
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SCHEME A-I

CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-24

.0 INCH CHORD, MEAN SECTION, CONDITION |

ELEMENT NO.

OO U A N

TEMPERATURE

1731.0
1704.0
1705.0
1680.0
1619.Q
1599.0
1607.0
1589.0
1637.0
1619.0
1647.0
1624.0
1652.0
1630.0
1661.0
1642,0
1678.0
1664,0
1691.0
1678,0
1723.0
1707.0
1748.0
1738.0
1722.0
1696, 0
1682.0
1660.9
1665.,0
1643.0
1663.0
1641.0
1661.0
1633.0
1706.0
1678.0
1730.0
1698.0
1716.0
1686,0
1713.0
1689.0
1709.3
1689,0
1713.0
1696.0
1728.0
1711.0
1749.0
1738.0
1591.0
1546,0
1510.0
1486.0
1516.)
1554.0

STRESS

~18698.,8
-10291,2
-40579.6
=2384,2
19386,1
25795,5
25923,4
31469,9
20330.,5
26628.2
2253046
30754,7
25440,1
33747,8
256841,4
32971.,5
21936,7
27097.8
18329.2
23011.9
8376,0
13918,6
421,1
3788,5
-14999,3
-6781,3
191,2
6992,8
88%98,5
15718,4
12989,7
19610.1
16309.,3
24550,4
6565,4
14590.,9
4269,5
15248,2
15620,4
23720.8
17727.7
24070.0
18363,8
23757,4
15737.,9
20284,7
9691,0
14320.6
217246
5121.3
36670,1
48211, 4
55067.1
58420,8
52881,2
41976,3

LIFE(HRS)

1397,2048
43144,5160
38227.9920

10 YRS PLUS
19497,.2230

6762.1752

5318,6891

2553,2342

8755,1402

3332,9955

3881.1538

1204.,5024

1840.1106

544,0775
13464,7382
476,1964
1999,9545
9%8,1250
4253,8323
1596,2167
10 YRS PLUS
12118.0846
12 YRS PLUS
10 YRS PLUS
5818.179¢%
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
35630.5970
52217.6140
10061.5360
18086.4280
3620.9191
10 YRS PLUS
20554.3440
10 YRS PLUS

9849.8772

5521 .8451

1127.8909

2986.2227

973,7279

2677,7257

1039,3699

5730.,0126

1966,2336
32082,4300

9589,9958

10 YRS PLUS
10 YRS PLUS
777.1721
307.0805
247,479%
262,9226
306,185%
702,494
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|

464

1.0 INCH CHORD,

ELEMENT NO.

O O LN

TABLE K-25

TEMPERATURE

1767.0
1742.Q
17441.0
1718.0
1685.0
1636.0
1648,0
1634.0
1706.0
1694.0
1724,0
1710.0
1742.0
1728.0
17%3.0
1740.0
1774.0
1761.0
1785.0
1773.0
1804.,0
1789.0
1822.0
1813.0
1763.0
1738.0
1712.0
1692.0
1698.0
1677.0
17040
1680.0
17141.0
1691.0
1791.0
1770.0
1812.0
1794.0
1804.0
1786.0
1799.0
1783.0
1796.0
1782.0
1802.0
1789.,0
1807.0
1791.0
1826.0
1815.0
1649,0
1602.0 .
1564,0
1534.0
1564.,0
1602.0

STRESS

'22000|7
~13829,7
-13985,3
~6415,3
18683,9
25059,1
24932,9
25914,5
11511,6
15926,5
13171.6
16600,3
134053,8
19057,2
14325,7
19661,6
11014,3
16180,1
9583,2
14440,8
10356,3
-964,5
238%,8
~17956,4
'10344|0
2397,6
8457,9
11415,5
17710.0
15402.,8
21457,5
15494,8
21199,2
=2593,6
2621,2
744,2
5876.1
9316,3
13489,?7
13293,2
16956,5
14393,9
17790.,8
11321,2
14390.4
8173,5
12122.,2
1023,9
3612,6
33443,6
46701,6

52312,0

56316,9
80790.4
41191,9

SCHEME A-I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
' TIP SECTION, CONDITION |

LIFE(HRS)

231.3239
5165,4737
5035,3615

10 YRS PLUS
9531,2119%
3004,92%7
2269,0423
1118.7179

27417,4680
8722.7280
10038,8768
2417.0586
5923.9331
1337.7514
33187,1494

822,8447
5794,0290
1524,5840
8283,3623
1992,1765

10 YRS PLUS
4953,6199
10 YRS PLUS
10 YRS PLUS
822.8354
174637,6370
10 YRS PLUS
10 YRS PLUS
34865,5130
7466.8874
8669.8462
2103.0657
6526.1373
1686,4363
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
6328,7463
1974,0457
1542,3478

705,9450
1170.,0538

554,5675
2672,3024
1381,958¢

13434,3128
2700,1056
10 YRS PLUB
10 YRS PLUS
362,1818
96,0883
98.5049

107,9262

126,6099

234,4858




SCHEME A-I

ELEMENT NO.

OD PN DU

CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, HUB SECTION, 23183 RPM, TIT = 2400°F,
WCA = 0.02482 | B/SEC/BLADE (4.79% OF HOT GAS FLOW),

TCA = 900°F, PTOT = 150 PSIA, CONDITION 2

TEMPERATURE

16419.0
1573.0
1587.0
1542,0
1465,0
1412.0
1440.0
1378.0
1424.0
13643,0
1418.0
1346.0
1423.0
1342.0
1421.0
13583.0
1419.0
1367.9
1425.0
1386.0
1486,0
1434,
1523.,0
1489.,0
1554,0
1532.0
15R1.0
1562.,0
1611.0
1566,0
1543,Q
1503.,0
1497,0
14%7,0
1499,0
14%2.,0
1469,0
1409,0
1459.,0
1388,0
1517.0
1429.0
1549.0
1444.,(
1537.0
1441.0
1493.0
1414.0
1498.0
1455,0
1498,0
1455.,0
1532.0
1501.0
1560.0
1537.0
1580.0
1563.0
1327.0
1251.0
1189.0
1165.,0
1221.0
1291.,0

TABLE K-26

STRESS

-38462,7
~25083,3
-28814,6
~16243,7
5737,6
20247 ,4
14733,9
31740.,7
22500,7
39270,8
28729.,6
49018,7
31966,3
55243,2
35758,0
55374,1
37940,7
53048,9
36583%,4
47797,7
19871.,9
34311,1
8859,9
18%87,1
-478,0
5883,5
-3812,7
~3456,3
~34961,8
-16269,0
-13482,6
-2698,0
2524,0
12945%,2
7186,4
18983,2
18701,5
33183,6
24811,2
42068,6
15088,1
36415,0
12773,%
37803,46
17543,8
40200,1
278%94,0
46249,4
23147.8
33343,3
20347.8
30868,2
9452,7
17081,4
227.,6
5876,8
"6830'0
~2627,2
53530,6
72830,6
80956,1
82466,6
75355,9
55827,9

LIFE(HRS)

2%9,6093
15961 ,3349
4814,6207
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
81785,3200
10 YRS PLUS
29316,5580
10 YRS PLUS
20332.6240
71480,1650
20251,8360
82280.,15%80
29427.8860
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
676,233%

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
77947,2610
10 YRS PLUS
75839,3700
10 YRS PLUS
34823,5420
10 YRS PLUS
21694,6370
10 YRS PLUS
1670%.6500
10 YRS PLUS
7152%,6980
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
64784 ,3490
16082.8818
22644,2310
37215,4270
2%479,8470
10 YRS PLUS
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TABLE K=-27

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, MEAN SECTION, CONDITION 2

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1707.0 «33260.1 93,6753
2 1644,0 ~-23003,1 2274,2288
3 1669.0 ~24604,2 1430.6347
4 1627.0 -11056,2 10 YRS PLUS
5 1533,0 19379,0 10 YRS PLUS
6 1500.0 28464,5 58663,2420
7 1518,0 27484,7 43644,9210
8 1486,0 36544,3 13746,9754
9 1564,Q 20824,0 53756.6300

10 1534.0 29883,2 16131,8263
11 15800 24354,4 15473,6517
12 1541.0 36356,8 3111.5R66
13 1587,0 28871,5 4755,0333
14 1549.,0 41181,8 944.1091
i5 1599.0 30043.,1 2681 ,3457
16 1569.,0 39853,6 681.0462
17 1625.0 23686,5 5369.065%50
1A 1602.0 32032,4 1608.38%0
19 1642.0 1862141 13658,6038
20 1622.0 25783,5 3697,83587
21 1683.0 5556,1 10 YRS PLUS
22 165740 14497.8 36955,6900
23 1721.0 ~6753,7 10 YRS PLUS
24 1705.,0 ~1406,6 10 YRS PLUS
25 1693.0 ~-30375,7 237,3481
26 165%50.0 -17014,9 19074.6990
27 1628.,0 ~6118,7 10 YRS PLUS
28 1592.0 4893,3 10 YRS PLUS
29 1603,0 6820,7 10 YRS PLUS
30 1565,0 17066,4 10 YRS PLUS
31 1602.0 12396,6 10 YRS PLUS
32 1566.0 21751,9 40448,3370
33 16020 16472,2 84529,9770
34 1556.0 26071.7 13136,7895
35 1672.0 125%,7 10 YRS PLUS
36 1626.,0 14367,5 10 YRS PLUS
37 1708.0 ~2%515,9 10 YRS PLUS
38 16%6,0 15221,7 297%4,3700
39 1685,0 14707,4 16472,8680
40 1637,0 27703.,2 1663.7878
41 1681.,0 17060,6 B83641,6499
42 1640.0 28082,7 1421.,4385
43 1673.0 18113,5 7235,1490
44 1640.0 27p84,6 17%9.0941
45 1677.0 14258,6 23569,.65%90
46 1649.,0 21813,8 4203,2934
47 1692.0 7156,7 10 YRS PLUS
48 1663.0 15158,2 25239,9150
49 1723,0 ~4218,9 10 YRS PLUS
30 1705.0 626,0 10 YRS PLUS
51 1486,0 45569 ,4 2384,5652
52 1416.0 62433,9 858,6708
53 1358.Q 70891,7 884,0092
54 1321.0 78624,6 1029,2374
55 1370.0 67383,9 1236,7103
56 1430.0 52845%,0 3267,307¢
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TABLE K-28

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

.0 INCH CHORD, TIP SECTION, CONDITION 2

ELEMENT NO.

OB A LN

TEMPERATURE

1749.0
1708.0
1709.0
1670.0
1574.0
1543.,0
1865.0
1541.0
1684.0
1634.0
1681.0
1659.0
1708.0
1686.0
1724.0
1703.0
1786.0
1735.0
1772.0
1752.0
17904.,0
1769.0
1821.0
1807.0
1742.,0
1701.,0
1661.0
1628.0
1640.0
1604.0
1646.0
1611.0
1665.0
1629.0
1786.0
178%3.0
1818.0
1784.,0
1805.,0
1775.0
1767.0
1770.0
17¢91.0
1768.0
17¢9.0
1778.0
1799.0
1772.0
1828.,0
1810.0
1561.0
1487.0
1427.0
1383.0
1430.0
1490.0

STRESS

“31566'9
-26829,3
-28018.8
-15325,8
21824,2
308106
30510,.8
37861.0
116471
18976,6
14425,1
23006,9
14802,8
23754,9
16172.6
248079
10680,8
19028,3
8171,5
16186,8
2611,1
11791.,3
~5817.3
'667|9
-29504 .4
-21009.7
=1144,8
8806.2
12724,5
23465,5
18577,2
28633,9
17655,9
28002,3
"9355-0
-1329.9
"252'2
3916.2

1 8498,5
15602,5
14151,6
20591,8
15687,2
21428,1
10763,6
15717.8
8070.4
14600,3
-301‘|3
1245,6
45920,5
$95%680.,1
68422,6
74058,4
45248,8
53238,8

LIFE(HRS)

50.4826
346,0380
264 .2038

19844.5830
31886,1020
10203,4788
5960,5123
2221.2646
1D YRS PLUS
15014.0194
20080,4060
2579.8779
8836,9934
1119.867¢
3775.4823
593,2213
10058,19014
1139,4411
32187,7280
1860,5169
10 YRS PLUS
5111.2802
51849.7830
10 YRS PLUS
90.0602
1369,4912
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
9824 ,7671
12510.7217
2661.3616
10374,2693
1914,8952
9525,0659
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
11187,2844
1311,6223
1233,6081
300.6820
874,7143
253,6508
3422,0906
1177.3295
17628,0930
1939,4069
10 YRS PLUS
10 YRS PLUB
308,2629
209,8829
204,0138
234,2538
340.5401
8974,3318

J————



SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN
1.0 INCH CHORD, HUB SECTION, 23800 RPM, TIT =

" TABLE K-29

FIN BLADE,
2600°F,

WCA = 0,028265 LB/SEC/BLADE (5.65%.0F HOT GAS FLOW),

ELEMENT NO.

C ORI bW~

N

NN NN s s e
BUNRPC 02 N3V & UM

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3

TEMPERATURE

1586.0
1518.0
1543.0
1476.0
1376.0
1296.0
1351.0
1257.0
1332,0
1243.0
1325.0
1220.0
1332.0
1214.0
1327.0
1227.0
1323.0
1247.0
1326.0
1269.0
1394.0
1315.0
1441.0
13R9.0
1483.0
1449.0
15241.0
1492.0
1574.0
1507.0
1476.0
1417.0
1414.0
1354.0
1423.0
1383.0
1392.0
1302.0
1379.0
1275.0
1461.,0
1333.,0
1504.0
1351.0
1487.0
1347.0
1426.0
1428.0
1366.0
1410.0
1344.0
1454.,0
1407.0
1461.0
1456.0
1%19.0
1493.0
1185.0
1078.0

991.0

964.0
1045.0
1148.0

STRESS

-80705.2
-38911.5
~45654.1
~27269.8

288,6
21214.,7

9814.1
35209.5
19%28,3
44031,3
27659.,4
87510,9
31849,1
66102,2
37220,2
66375,8
39975,3
62295,1
38770.7
55333,5
19443,1
41185,7

5790,1
20115,1
«6933,0

2612.5
-18697.,1
-10716.5
-49121,3
'25616!6
~22540,3
'705209
-1107,3
13589,3

3805,8
20547.3
16684,6
37851,3
24728 ,4
49809.,3
11156,0
41479,5

7845,0
43673,7
13524.1
46098,8
26344,9
83626,3
20657,3
34974,6
20841,2

2619,7
-15795,9
-5442,8
66776,5
82902.,0
B9640,8
00674,3
83p022,8
64207,9

LIFE(HRS)

74,2750
3270.7240
508,1802

YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
129
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS

.

PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
6553
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
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SCHEME A-I

TABLE K-30

CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

1.0 INCH CHORD, MEAN SECTION, CONDITION 3

ELEMENT NO.

WO N EWN -

A A s
BUN D

RN TR - s
BUNHC 0D N W

N
N

AV AV AV AV AVAVF AV AV AV AVE R R VE N
VOINPVLUNE OO S

o
- O

VRS BI2ofhhh
OOV A UN

TEMPERATJRE

1668.0
1605.0
1617.0
1585.0
1431.0
1381.0
1419.0
1371.0
1483.3
1438.0
1503.0
1448.0
1513.0
1457.0
1528.0
1484.,0
1561.0
1527.0
15800
1550.0
1615.0
1576.0
1664.0
1640.0
1647,0
1585.0
1556.0
1503.0
1523.0
1468.0
1526.0
1473.0
1533.0
1467.0
1628.0
1561.0
1676.0
1602.0
1644,0
1575.0
1637.0
1580.0
1625.0
1578.0
1627.0
1586.0
1628.0
1583.0
1667.0
1640.0
1368.0
1269.0
1189.0
1138.0
1206.0
1291.0

STRESS

~-41767,3
~32422.1
-36370,6
-17967,9
20108,1
33414,5
28644 ,4
41866,0
19398,1
32612.2
24292,1
40856,3
29608,9
47207.7
30703.7
44679,0
23419.4
34056.9
17810,8
27102.5
6708.5
19026.7
'9748.5
=1715,4
-40250.0
-24193.7
-10434,1
3564,1
5535,9
19828,9
11829.2
25138,4
15427,2
31547.,4
-2480.5
14955,5
-8049,0
17178.3
14812,5
32383.9
17343.4
31700.1
18190.0
29972,8
13081,4
23576,5
8788.4
20642,4
'6261.4
1109.1
85716.6
76039,2
85504,7
R8S582,1
82003.,9
65341,3

LIFE(HRS)

43,3604
1367,5153
428,6D043

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
15891.8861
31075.1510
4047,0705
15862.3032
2936.,7751
32144,1180
7654,5125
10 YRS PLUS
19248,1610
10 YRS PLUS
72033.4740
10 YRS PLUS
10 YRS PLUS
90.6086
13988,1112
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
76064,4020
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
66248,7170
47123.5800
3024,5440
24129.5930
3078.8093
24968.0650
4747 .6435
10 YRS PLUS
15584 ,5204
10 YRS PLUS
33721.9230
10 YRS PLUS
10 YRS PLUS
12065,8906
4651,172%
8443,3322
24578,8370
10215,1088
20625,3%890
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TABLE K-3'1

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

1.0 INCH CHORD, TIP SECTION, CONDITION 3

ELEMENT NO.

TEMPERATURE

171240
16%2.0
16%9.0
1602.0
1474,0
1428,0
1465,0
1431.0
1586.,0
1558.0
1622.0
1589.0
165%8.0
1626.0
1679.0
1648.0
1721.0
1691.0
1740.0
1714.0
1786.0
1719.0
1791.0
1770.0
1702.0
1643.0
1589.0
1540.0
1562.0
1509.0
1573.0
1521.0
1604.0
1552.0
1767.,0
1720.0
1806.,0
1789,0
1790.0
1747.0
1778.,0
1740.0
1768,0
1735.,0
1777.,0
1747.0
1763.0
1723.0
1600.0
1774.0
14%6.0
1352.0
1269.0
1206.0
1274.0
1358.0

STRESS

-~39791,5%
~37887,3
-39120,6
-02988,9
22682,4
35606.5
13366,1
43499,6
11094,2
20184,9
15454,2
27644,4
15767.6
28654,0
17256,9
29629.1
9467,0
21350.8
5918,9
17‘71|4
- 18141,8
15498,7
~8747,5%
~1709 .1
~37802,8
'2979800
'2976|7
9808,3
14364,6
27773,9
21896, 4
34469,2
20176,3
32944,2
'1610601
~4651,6
~8290.,8
3p27.,7
8036,6
1821%,6
15084,7
24290,7
16791,4
25177.6
9552,9
16750.5
9439,8
19483,1
~4364,5
1123,5
85859.0
73389,9
83325,2
Bl498,7
79880,7
65216,9

LIFE(HRS)

21,6499
130.9624
85,2610
11493,9077
10 YRS PLUS
10 YRS PLUS
52880,5310
16445,8040
10 YRS PLUS
79772.6060
68974,0130
3897.4876
23483,58%0
1797,9946
8246,9404
800.8177
45496,0070
1633,9794
10 YRS PLUS
3443,8026
10 YRS PLUS
5329,2219
13134,5374
10 YRS PLUS
41,0449
943,8296

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
52923,9810
32235,4270
8236,1097
22292.4730
4986 ,0487
13%1,9702
10 YRS PLUS
12047,2322
10 YRS PLUS
22586.6980
14109,582¢6
1439,9243
272,8917
106§,5020
256.102!'
10343,2322
1779.609%
18878.4732
1315,3373
10 YRS PLUS
10 YRS PLUS
922,0203
644,7724
1036,4047
2370.0%%52
1921,6839
2684,7689




SCHEME A=l CONVECTION COOLED CAST TWO CAVITY PIN

.0 INCH CHORD, HUB SECTION,
LB/SEC/BLADE (
TCA = 900°F, PTOT =

WCA = 0,076l
ELEMENT NO. TEMPERATURE

1 1546.0
2 1464.0
3 1527.,0

4 1447.,0
5 1457.,0
[ 1352.0
7 1488.,0
8 1376,0
9 1474,0
i0 1366.0
i1 1471.0
i2 1346.0
13 1475,0
14 1336.,0
15 1465.,0
16 1343.0
17 14%52.0
18 135740
19 1436.0
20 1362.0
r}! 1440.0
22 1325.0
e3 1453.0
24 1374.0
25 14650
26 1409.0
7 1491.0
28 1442.0
29 1539.0
3o 1459.,0
31 1513.0
32 1433,0
33 1486.0
24 1406.0
35 1517.0
36 1425.0
37 1524.0
38 1420.0
39 1499.0
40 1375.0
41 1564.0
42 1417.0
43 1594.0
44 1421.0
45 1578.0
46 1416.0
47 1527.,0
48 1390.0
49 1515.0
50 1435.90
L} 1446.0
32 1347.0
53 1463,0
54 1388,0
55 1474.0
L1 1416.0
57 1489.0
58 1444,0
59 1283.0
60 1166.0
61 1079.0
62 1062.0
63 1140.0
64 1246,0

" TABLE K-32

STRESS

-25813,5%
«3354,4
-20556,3
1425,4
849, 4
29073,5
»3809,1
27014.7
4697.,9
34549,8
11323,4
46658,
15278.1
85216,1
20688,3
85581,3
24227,1
51394,9
26175,8
47096,8
21651.0
83256,6
15759,0
38033,3
9949,1
25218,7
548,2
13718,6
~24440,8
10821,8
~9360,3
11693,7
3759.,8
24259.,0
J423,2
26469,6
6807.,7
32103,0
16337,0
485%%4,8
8433,7
44085,0
7254,9
48686,4
10489.,6
49143,2
18614.9
81456,8
14092,4
33409,5
25947,2
80537.9
17544,7
36135,5
10949,5
25356,6
3631.,9
14898,0
$6370.2
B4566,9
90371,7
90%%1.7
83600.8
62904 ,4

22774 RPM, TIT =
4.805% OF HOT GAS FLOW),
450 PSIA, CONDITION 4

LIFE(HRS)

28704 ,0020
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLYS
10 YRS PLUS

35565,9740
10 YRS PLUS

26690,1210
10 YRS PLUS

37344,5290
10 YRS PLUS

70282,5900
10 YR§ PLUS

72695,1210
10 YRS PLUS
10 YRS PLYS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

35682.4930
10 YRS PLUS

22462,1900
10 YRS PLUS

8809,6933
10 YRS PLUS
9407 ,5472
10 YRS PLUS

13460,4786
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

59837,9010
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

21616,19%0

22629 ,5290
10 YRS PLUS
10 YRS PLUS

69884,5790
10 YRS PLUS

FIN BLADE,
2300°F,
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TABLE K=-33

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

1.0 INCH CHORD, MEAN SECTION, CONDITION 4

ELEMENT NO.

WO NOND AN -

RO NI U 0 o 4 B0 16 0 32 gt b
BN C 00~ O BN G

TEMPERATURE

1620.0
1540.0
1586.0
150%.0
1497.,0
1426.0
1527.0
1461.0
1564.0
1500.0
1577.0
1‘99v0
1580.0
1502.0
1588.0
1525.0
1605.0
15%7.0
1608.0
1564.0
1563.0
149}00
1587.0
1542.0
1603.0
1524.0
1562.0
1506.0
1575.0
1496.0
1592.0
1515.0
1622.0
1534.0
1876.0
1585.0
1710.0
1610.,0
1679.0
1584.0
1671.0
1591.0
16%4.0
1%87.0
1646,0
1586.0
1578.0
1500.0
1592.0
1542.0
1407.0
1290.0
1203.0
1180.0
125%5.0
1356.0

STRESS

~30195.7
'7253'1
‘20771q8
13321,5
9735.6
28971.7
7285,2
25827.8
4785,8
23672,9
10889,7
34299,6
16483,4
40632,9
16970, 4
365%22.0
11180.2
26074,4
7008.7
20573,1
16191.9
362320
6583,8
19570,8
-21320,3
752.5
’753300
12490,9
2179.1
22800,0
5145,5%
24804.4
1958,8
24751,6
-5697,7
19620,8
~-3005,8
25080,3
11743,6
37599,8
10973,6
32789,9
10337,3
28534,7
5095,9
21318,1
18923,9
38245,7
10188,5
22708,9
56059.0
77606,3
87664,9
8838%,3
78685,6
85913,9

LIFE(HRS)

1504,9817
10 YRS PLUS
2967%,3530
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
15891 ,2666
10 YRS PLUS
3561,1610
10 YRS PLUS
4635,9841
10 YRS PLUS
19923, 4840
10 YRS PLUS
58715,46%90
10 YRS PLUS
12101.,1677
10 YRS PLUS
10 YRS PLUS
16081,037%
10 YRS PLUB
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
87364,2940
10 YRS PLUS
51148,8450
10 YRS PLUS
45534,4380
85919.1340
5898,3651
51640.0800
789,1744
82686,.5%70
1815,2349
10 YRS PLUS
5119,1006
10 YRS PLYS
25565,3300
70586.9370
6262.4400
10 YRS PLUS
64386,7680
3563,8697
1758,8727
3334,4362
6089,9938
4190,6858
16785,4270

Poompom o



TABLE K-34

SCHEME A-I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, TIP SECTION, CONDITION 4

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1680.0 -37371.,9 1%3,3500
2 1572.0 -13193,4 10 YRS PLUS
3 1613.0 ~27484,8 3239,3114
4 1540.0 ~3707,0 10 YRS PLUS
5 1%25.0 8312.8 10 YRS PLUS
6 1487,0 27365,4 10 YRS PLUS
7 1532.0 13991,1 10 YRS PLUS
8 1481.,0 28966,8 10 YRS PLUS
9 1624,0 n2819,8 10 YRS PLUS

10 1580.0 11723,7 10 YRS PLUS
11 1643,0° 4033,1 10 YRS PLUS
12 1592.0 22042,9 18513,9950
13 1669.0 4673,3 10 YRS PLUS
14 1619,0 23226,1 6942,3380
15 1684,0 4887,0 10 YRS PLUS
16 1637.0 223682,3 5190,6684
17 1712.0 =2006,5 10 YRS PLUS
18 1666,0 14721,0 26991,1390
19 1714.0 «4533,8 10 YRS PLUS
20 1670.0 11564,6 69723,2780
21 1653.0 11982,7 10 YRS PLUS
22 1582.0 35948,9 1148.6407
23 1665,0 6183,2 10 YRS PLUS
24 1623.0 20343,8 12624,6159
25 1646.0 -28%95,3 1094,883%
26 1570.0 =6287,9 10 YRS PLUS
27 1598.0 »2413,9 10 YRS PLUS
28 1%27.0 16035,8 10 YRS PLUS
29 1598.0 7232,8 10 YRS PLUS
30 1521.0 26%920.8 45473,0410
31 1617.0 11313,1 10 YRS PLUS
32 1541.0 30836,3 10721.022%
33 16589.0 4567,0 10 YRS PLUS
34 1587.0 24689,8 11884,1094
35 1771.0 ~16871,2 962.7137
36 1703,0 %21,0 10 YRS PLUS
37 1794.,0 5651, 4 10 YRS PLUS
38 1720.0 12228,1 15118,.4162
39 1773,0 6940,0 773%83,7460
40 1710.0 23368,9 674,3480
41 1761.0 10446,4 9574,1513
42 1704.0 25532,8 498,266
43 1747,0 9311,6 26155,3230
44 1698.0 22567,8 1066,9073
45 1744.,0 1351,0 10 YRS PLUS
46 1697.0 13710,9 16782.1760
47 1661.0 19726,6 8745,8099
48 1586.0 40303.,7 405,5050
49 1681.0 8608,1 10 YRS PLUS
50 1628,0 22958,4 $803,8087
51 1462.0 55240,6 870,3662
52 1338.0 76128,0 564,5030
33 1248.0 86438,5 1035,7119
84 1215.0 88400,8 1932,.6780
55 1286.,0 78433,2 1785,5826
56 1385.0 86774.1 5981,3429
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TABLE K-35

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, HUB SECTION, 22700 RPM, TIT = 2320°F,
WCA = 0.00796 LB/SEC/BLADE (4.54% OF HOT GAS FLOW),

TCA = 900°F, PTOT = 50 PSIA, CONDITION 5

ELEMENT NO.

O PO S AN

TEMPERATURE

1588,0
156%,0
15%1.0
1529.0
1427.,0
1404,0
1374.0
1346.0
1343.0
1315.0
1332.0
1299.0
1337.0
1300.0
1345,0
1313.0
13%0.0
1327.0
1370.0
13582.0
1432.0
1410.0
1469.,7
1455.0
1502.0
1493.0
1925,0
1518,0
1583,0
1561.0
1510.0
1493.0
1451.0
1435,0
1424.0
1404.0
1386,0
1358.0
1378.0
1344.,0
1415,0
1372.0
1444,0
1391.0
1439.0
1393.0
1413.90
1375.0
1423,0
1404.0
1442.0
1424.9

0

1485.0
1524.0
1518,
1319.0
1281,0
1248.0
1239.0
1271.9
1309.0

STRESS

-34102,9
-27738,9
’23794!0
-17765,9

9807.,1
15960,0
24419,8
31897,2
34072,7
41659,2
39341,3
48484,9
40622,3
51063,4
40685,5
49746,1
40912,5
47527,8
16676,9
41771,6
20929,7
27091.0
11276,1
15238,7

2502,2

5086,8
»3737,2
~1759,9
-32537,9
-24437,3
-12121.0
~7509,6

4859,2

9054,0
14031,2
19048,3
25327,9
32071,4
28950,0
37295.9
22190,5
32%70.,2
18121,5
30750,9
21210, 4
32021.3
28313,0
37242,5
25432,2
29868.9
20024,3
24348,2
11001.4
14128,2

R731,1

5139,4
=2736,7
'131000
41783,1
51368,5
59581,1
61258,1
52212,8
41820.1

LIFE(HRS)

1472,8516
11048,4071
39146,1700

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
i0 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

2366,0681

25646,2020
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS




TABLE K-36

SCHEME A-! CONVECTION COOLED CAST TWO C
|.0 INCH CHORD, MEAN SECTION,

ELEMENT NO.

OOV & LN

TEMPERATURE

1696.0
1676.0
1661.,0
1642.0
1536.0
1%22.0
1507.0
1493.0
1534,0
1523.0
1546.0
153140
1596.0
1541.0
1568.0
1557.0
1596.0
1587.0
1619.0
1641.0
1671.0
1661.0
1704.0
1699.,0
1687.,0
1668.0
1619.0
1604,0
1%80.0
1565.0
1566,0
1851.0
1558,0
1540.0
1612,0
15904.0
1642.0
1620.0
1633.0
1613.0
1633.0
16170
1635.0
1622.0
1646.0
1634.0
1676.0
1665.0
1705.0
1699.0
1510.0
1477.0
1449.0
1415.0
1440.0
1468,0

AVITY PIN FIN BLADE,

CONDITION 5

STRESS LIFE(HRS)
~27976,9 363.8496
-21762,8 2181,2157
~16852,6 15072,3973
-40728,4 10 YRS PLYS
21794,6 10 YRS PLUS
25569,8 590085%5,4770
31743,5 22687,7440
35877, 4 14063.8706
27703,2 26337,6360
30939.,3 17308,2280
29182,7 13514 ,6365
33723.7 7387,8545
31048,7 6775,2558
35916.3 3434,3974
31880.6 4101,1938
35526.,2 24346.7943
26911.6 5743.0283
298281 38860931
21816,6 9408.8022
24704,0 6232,1803
6853,0 10 YRS PLUS
10344,8 10 YRS PLUS
~2668,3 10 YRS PLUS
-932,1 10 YRS PLUS
-25039.1 835,5130
'190194‘ 60’904"‘
w2623 .4 10 YRS PLUS
2085, 4 10 YRS PLUS
11112,8 10 YRS PLUS
15253%,8 10 YRS PLUS
17495,6 10 YRS PLUS
21466,5 65777.0620
a1709,7 51111.3960
26293,0 30523,4040
10047.,2 10 YRE PLUS
15090,1 10 YRS PLUS
6166,0 10 YRS PLUS
13434,9 10 YRS PLUS
15747,6 46219,2630
210050.6 13087.9984
18757,3 16609.5410
22853,2 7932, 7940
19315,6 13027.6330
22711,7 7165.0844
16546,7 24847,4270
19693, 6 11764.5466
7359,0 10 YRS PLUS
102%0,9 10 YRS PLUS
=1500,0 10 YRS PLUS
38.1 10 YRS PLUS
33909.,0 12724,6043
42327.7 £3%4,1893
49172,7 3604.2322
87407,2 2224,217¢6
B80419,7 3743,0848
42757,2 6414,4316
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SCHEME A-I CONVECTICN COOLED CAST TWO CAVITY PIN FIN BLADE,

| TABLE K-37

.0 INCH CHORD, TIP SECTION, CONDITION 5

ELEMENT NO.

TEMPERATURE

1749.0
1730.0
1716.0
16%8.0
1594,0
1581.0
1%86.0
1578.0
1646.0
1639.0
1671.0
1664.0
1685.0
1687.0
174{0.0
1702.0
1731.0
1788.0
1751.0
1793,0
1785.0
1816.0
1841.0
1742.0
1724.0
1669.0
1686,0
1638.,0
1624.,0
1635,0
1621.0
1645.0
1631.0
1735.0
1723.0
1768.0
17%5.0
1766.0
1785.0 .
1764,0
17%4,0
1766.0
1787.0
1777.0
1769,0
1796.,0
1787.0
1818.0
1813.0
1603,0
1569.0
1540.0
1502.0
1527.0
1585,0

STRESS

-27877.,0
-23400,2
~19202,9
~13214.1
24601,5
28394,5
30945 ,4
33826,5
17830,3
20537,4
17940,5
21039.0
17297,6
20938,3
18218,1
21902,8
13862.4
17424,8
11733.,9
15006.,3
3313,3
6662,6
'302907
-997,5
-25504,0
-19850,8
1132,7
5142, 4
15400,6
19617,7
2131%.5
25310.0
21807,6
25464,9
127,7
2992,0
1196,4
3799.1
9393,4
11393,64
13947,6
15789,9
15324,3
17186,7
12732,1
14230,0
6712,0
8330.2
-492,6
198,68
33328,5
41970.1
48470,8
$5436,6
49016,0
40653,9

LIFE(HRS)

106,7644
414,5982
1710.8709
1926%,5830
10029,8695%
6498,2%958
3099.7694
2172.2485
16102,9024
7744,4506
8071.,1349
3442,8237
5406,1511
1982,3778
2739.795%
1110.2387
5506,3886
2113 ,4488
6825.1452
2832,06860
10 YRS PLUS
69715,5900
10 YRS PLUS
10 YRS PLUS
203,385
1138,64988
10 YRS PLUS
10 YRS PLUS
45411,0180
15754 ,9388
68645,2037
4203.,2848
5081,7451
3134,6381
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
13240.3630
8201.3229
2898,39%60
2046,1216
1777,9446
1215,1970
3117,1648
2346,1825
506868,3100
19685,16%0
10 YRS PLUS
10 YRS PLUS
1182,4907
476,7962
343,4522

286.7741

440,0688
852,3455

i



SCHEME A-1 CONVECTION COOLED CAST TWO- CAVITY PIN FIN BLADE

1.0 INCH CHORD

FIGURE K-8,






SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2100°F,
WCA = 0.0136 LB/SEC/BLADE (2.485% OF HOT GAS FLOW),
TCA = 1200°F, PTOT = 150 PSIA, CONDITION |A

ELEMENT NO,

V®ENOW &1

pa
==}

TEMPERATJRE

1644.)
1627.0
1625.0
1608.0
1561.0
1533..
1505.0
1512.0
1484.0
1505.2
1472.0
1508, 0
1471.7
1511.0
1479.9
1519.7
1487,y
1519.0
1502.0
1567,
1545.)
15%0.90
1577.0
1609.0
1600.0
1623.0
1615.0
1643.u
1627,0
1614.10
1600.0
1590.1
1575.0
1578.0
1560.0
1546.0
1520.0
1534.0
1501.0
15%9.0
1518.7
1576.1
1527.0
15710
1526.7
1549.0
1513.90
1556.0
1537.0
1573.0
1556.0
1595.0
1583.0
1611.0
16C2.0
1622.90
1616.0
1427.0
1432.C

TABLE K-38

STRESS

~12356,5
-7025,4
“627102
'92609
12708.,7
18260.2
21076,6
28821.5
27967.4
35663,4
31581.8
40723,1
32622.2
42993,6
33329.,8
42340.1
34639,6
41205.3
32845,5
37703.6
20027.5
26311.6
13753.,1
17504.2
8140.4
ii082,9
3668,4
6225,0
-11849,3
-5248,8
~2203,.4
2180.,9
5963,6
10038.1
10857,3
15594,1
20674,2
27336,9
25081.,4
33590,7
20356,8
30876.4
18291,8
30670,7
20868,1
32159.6
26955.6
35967,5
24724,9
29477.0
19689,9
24015.1
13378.9
16424,3
8291.8
10902.4
4531,3
6259,2
51298,5
48635,6

LIFE(HRS)

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
iC YRS PLUS
10 YRS PLUS
10 YRS PLYS
10 YRS PLUS
46791,2930
46444,5200
17835.6280
24923,1460

8138,2631
18049,599p

5684,8718
14113,5873

5049.9973
10775,0714

4902,3R882
12579,6613

6703,3589
653585,9220
264p9,5220
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
1C YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
42587,5050
47493,0960
17655%,5590
72980,3040
20216,6450
10 YRS PLUS
16435,30%0
43499,4730
12077,6477
20450,9060

7325.0315
27685,4850
162%2.7108
62141.4190
32385%.0070
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

46%7,0158

6451,1982
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TABLE K-39

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, MEAN SECTION, CONDITION IA

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1756.1 ~15551.53 2104,4932
2 1739.5 -10382,0 169485,0740
3 1734, -8696,5 57755,4940
4 1718.0 -3613.1 10 YRS PLUS
5 1663.0 15002.1 26596,4980
6 14649.0 15449,4 B8613,2549
7 1638.0 24388,9 3293,5619 z
) 1622.0 29570, 4 1635, 8858
¢ 1645.0 23059.1 3294.4732
10 1635, 27742.7 1736.1683
1 1654.7 24603.2 2088.9196
12 1636.0 35732.9 892.6667
13 1658.0 26245,7 1333,1174
14 16400 32604, $41,3261
15 1665, 26473,5 1066.,1392
16 16521 31140.6 548,5613 -
17 1682.4 22562,4 1587, 1885 :
18 1672.0 26088,4 971.3745 z
19 1696.0 19118.7 2889.44167 E
20 1667.0 22247.2 1496.,8894 -
21 1735.4 7509,3 10 YRS PLYS z
22 1724.0 11195,5 19414.2720 3
23 1787.G 1034.0 10 YRS PLUS
24 1751.9) 3001.1 13 YRS PLUS
25 17543 -13789,7 4189,6599
26 1735.3 ~6845,7 50346,1740 _
27 1722.90 -3771.8 10 YRS PLUS
24 171080 534,8 10 YRS PLUS
29 1706.0 2824,5 10 YRS PLUS .
30 1691.7 7451.4 10 YRS PLUS =
31 1696.0 7693.3 10 YRS PLUS h
32 1681.0 12288.2 408%7,5960
33 1681.73 13783,0 24858,60%0
34 16A1.0 19860,1 5494,2230 ]
35 1706.) 8296.9 10 YRS PLUS E
36 1685,0 14595,7 17095.1780 '
3/ 1723.0 6406.5 10 YRS PLUS
34 16990 14266, 1 13271,7255
39 1711.0 14491.0 9068,9%85 _
40 1689 .y 20756,2 2303.1279 =
42 1710.0 16402.,5 4969.7993
42 1692.0 21453%,5 1540.1479
43 1708.0 17477,5 3672.2186 -
44 1693.0 21749.8 1430,8257 -
45 1715.C 15352.9 6180.3895
46 1702.0 19030.1 2560,7273
47 1739.0 7715%.5 10 YRS PLYS
49 1727.0 11095,9 182486, 3150
47 1758.0 1763.1 10 YRS PLUB
L 1751.¢ 2677,9 10 YRS PLUS
51 1564.0 48458,4 186.0088
52 1556.0 492%9.,7 199.6%07
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SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-40

1.0 INCH CHORD, TIP SECTION, CONDITION 1A

ELEMENT NO.

O XNDITTAUNE

TEMPERATURE

1800.0
1784.0
1777.0
1763.0
1707.9
1694.0
1689.0
1679.0
1724.0
1716.0
1736.0
1726.0
17%0.0
1740.0
1759.0
1750.0
1778.0
1769.0
1790.0
1781.0
1814,0
1805.0
1831.0
1825.0
1798.0
1782.0
1760.0
1748.0
1747.0
1733.0
1743.0
1729.0
1740.0
1724.,0
1792.0
1778.0
1807.0
1791.6
1804.0
1787.0
1797.0
1785.0
1796.,1
1786.0
1804.,0
1794,90
1817.0
1806.0
1833.0
1826.0
1632.0
1617.0

STRESS

-17406 L] 9
~12406,9
~-10451,7
~5989.4
14656,4
18936.3
22854,5
26318,6
14849,4
17707.9
15797,2
19828,4
15416.2
19279.,9
18799,2
19362,0
12492,4
15955,1
10769,9%
14232,0
4240,3
7800.9
~819,8
1363,6
~15363.,1
~1066%,3
~1527.7
2058.5
5165,2
9354,5
9348,9
13429,9
12262,9
16981,8
378,6
4020.9
2197,2
6345,3
8491,1
11930,8
11844,5
14766,8
13038,0
15553,0
10607.1
13187,3
5933,9
8884,1
523,9
2186,6
43343,9
45382,3

LIFE(HRS)

412,3879
2919.1887
6439,4119
10 YRS PLUS
9510.4669
3226.7633
12%54,8334
778,3933
5810.,8389%
2789,7925
3169,4048
1204,7901
2543,2444
930.9898
1807,6354
713,7093
3283,722%
1352,5196
4241,9832
1787,703%
10 YRS PLUS
18474,1%40
10 YRS PLUS

10 YRS PLUS

822.4488

5317,9643
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

36268,7910
28174,.6570

8135,74673

9611.5581

2900,3346
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

75395,1020
12374.7678

31%8,1033

2583,4n52

1348,65%02

1794,6466

1026,615%0

3189,32445

1795,3400

52692.8750

8240.4377
10 YRS PLUS
10 YRS PLUS

79.4623
82,4164
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SCHEME A-I
|.0 INCH CHORD, HUB SECTION,

WCA = 0,009485 LB/SEC/BLADE

ELEHENT NO.

5 0@NPAN D UN

e e
[t

TABLE K-41

CONVECTION COOLED CAST TWO CAVITY PIN
21934 RPM, TIT =

FIN BLADE,
2100°F,

(1.733% OF HOT GAS FLOW),
CONDITION 2A

TCA = 900°F, PTOT = 150 PSIA,

TEMPERATURE

1629,0
1611.0
1600.0
1582.0
1511.0
1488.0
1455.0
1421.0
1406.0
1365.0
1388.0
1341.0
1390.0
1337.0
1394.,0
1350.0
1395.9
1362.0
1408.90
1383.0
1465.0
1435.3
1497.0
1477.0
1522.0Q
1519.0
1541.,0
1530.0
1631.0
1613.0
156%.0
1583.0
1565.0
1549.0
1535.0
1515.0
1472.9
1438.0
1437.9
1391.0
14464.0
1406.0
1485.0
1416,0
1478.0
1416.0
1449,0
1398.0
1440.0
1433.0
1475,0
1450.0
1503.0
1486.0
1525.0
1512.0
1540.0
1531.0
1313.0
1322.0

STRESS

~29700,3
~-24276,9
-21009,9
'160930 i
3050,3
9235,%
18130.9
27137,9
31370,9
42125.1
36667.8
49180.6
36787.3
50962.4
36197.0
47933,2
36136.1
44934,6
32763,9
39373,7
17745, 4
25738,5
9173,2

 14545.5

2378,0
5629,6
~2883,3
110,3
~30104.9
-23811,%
-20186,7
~1584%.5
-1 04%0.7
-6235,3
-1729.9
3492.3
15442,8
24151.,6
25094,8
36803,9
18853,3
33654,1
14210, 4
31804,6
16206,7
31974,2
23495,5%
346412,5
20094,6
26967.8
15704.1
22131,3
8028,.4
12423.9
1921.1
5294,9
-2334,0
7.7
86437,0
§3242.6

LIFE(MRS)

1329,99031
. 6835,9709
166%9,7760

10
10
10
10
10
10
10
10
10

YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS

0 YRS

i
7%
10
10
10
10
10
10
i0
10
10
10

PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS

964.0440

YRS
YRS
Yasg
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YR$
YRS

PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUB
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS

1196,90144
7470,0034
25628,7480

10
10
10
10
10
10
10
10
1c
10
10
10
10
10
10
10

0
58

YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS

840,

PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUB
PLUS
PLUS
7030

80260.7680



TABLE K-42

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, MEAN SECTION, CONDITION 2A

ELEMENT NO. TEMPERATURE STRESS LIFE(KHRS)
1 1760.0 -24640,4 159,6968
2 1744, ~20051.,0 689,3823
4 1718.0 ~12247.,5 15810.,4782
5 1647,0 10166,7 10 YRS PLUS
6 1634.,0 14233,9 75244,7600
7 1507.0 26388,9 6267,2384
8 1584.0 Ip792,0 3660,2771
9 1590.0 29308,1 3990.4950

10 1573.0 34038,4 2214,4888
11 1590.0 30794,6 2802,8318
12 1569.0 36686,2 1371.4345
13 1595.0 30844,0 2500.6802
14 1573.9 371415,3 1123.4328
15 1605.0 29124,7 2798.248¢
16 1588.9 34212.8 1437.8099
17 1627.0 22964,5 5950.0892
18 1615.0 26903,2 3486,4077
19 1644,0 1815%9,7 15188,4605%
20 1633,3 21744,6 66058,0437
21 1677.0 4188,3 10 YRS PLUS
22 1664.0 12366,3 62645,9970
23 1762.3 630,3 10 YRS PLUS
24 1694.0 3156,0 10 YRS PLUS
25 17%8.9 ~23964,0 191.6877
26 174240 ~19341,0 869,.9648
27 1727.,0 ~14482,8 6074,2716
28 1713.Q -10315,3 33843,4440
29 1704.0 ~6868,2 10 YAS§ PLUS
In 1690.0 ~2605,0 10 YRS PLUS
31 1682,0 633,% 10 YRS PLUS
32 1668.0 4914,5 10 YR§ PLUS
33 1649.,0 11494,1 10 YRS PLUS
35 1662.0 8530,0 10 YRS PLUS
36 1637.0 16220.3 35326.1960
37 1677.0 53828, 6 10 YR§ PLUS
38 1648,0 14716,1 43707,9210
39 1662.0 12289,7 67830,8610
40 1636,0 20128,8 9625,7p86
41 1661, 13452,9 47164,6230
42 1639.0 20057,1 9114,2723
43 1660.0 14055, 4 39874.32%0
44 1642.0 19482, 10234,598?
45 1667.0 11990.7 65538,9470
45 1631.0 16802,2 199%7,0360
47 1683.0 7000,1 10 YRS PLUS
48 1667.0 11820,0 69392.0990
49 1704.0 502.8 10 YRS PLUS
80 1694.0 3474,9 10 YR§ PLUS
51 1512.0 50311, 529, 4449
52 1502.0 82404,3 480,4427
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TABLE K-43

SCHEME A-i CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, TIP SECTION, CONDITION 2A

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1613,0 ~20263,7 125,1643
2 17908.0 ~18238,9 132,2418
3 1788.0 ~156%8,2 9385,3470
4 1774.0 ~11416,7 5096,3022
5 1706.0 12028,% 23438,14840
[ 1693.0 16290,5 7934,5106
7 1673.0 24612,6 1292.2462
8 16630 20070.6 799.,8604
9 1699.0 18998,3 2789,9089

10 16%0.0 22187.,0 1407,0182
i1 1708.9 20185,3 1509.6829
i2 1697.0 24226,3 774,5798
13 1724,0 18450,0 1797 ,447%
14 1743.0 22606,0 734,07%2
15 1735.0 17533,3 1050.1744
16 1725.0 21368,7 708.6894
17 1789.0 11985,8 6142,2697
18 1748.9 16024.8 2194,.7994
19 1771 .0 9612,1 11487,965%2
20 1762.0 13018.,0 4102.087¢
21 1786.0 8762,5 10 YRS PLUS
22 1774.0 9968,4 8190.,6602
23 1802.0 11%6,9 10 YRS PLUS
24 1795.0 3829.0 10 YRS PLUS
25 1811.0 ~19619,1 160.2060
26 1797 .0 -16869,0 523.6342
28 17640 ~4298,1 10 YRS PLUS
29 1775.0 -5963,1 10 YR§ PLUS
30 1742.0 3738,2 10 YRS PLUS
31 1744.,0 $831,8 10 YR§ PLUS
32 1731.0 9861,4 32738, 4800
33 1734.0 11%69.2 14140,0994
34 1715.0 16283,1 45%0,61%7
35 1773.0 2120.8 10 YRS PLUS
36 1762.0 493%,% 10 YR$ PLUS
b ¥ 1791.0 2303,7 1C YRS PLUS
38 1775.0 6323,0 10 YRS PLUS
39 1784.0 7903.7 28913.4790
4D 1769.0 11714,7 5237.9203
41 1781.0 10338,8% 6088.6888
42 1767.0 13981.,6 2694,8115
43 1780.0 13008,6 3043,2049
44 1789.0 13881,7 2022.10453
45 1787.0 8524,5% 17034,6970
46 1778.0 10734, 8 9742,.6374
47 1788.0 7602.,0 325484,8450
48 1776.0 10647,2 6201.1982
49 1805.0 1972.9 10 YAS PLUS
50 1796.0 4264,3 10 YRS PLUS
51 1613.0 45839,5 04,3971
52 1894.0 48472,3 07,7809
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SCHEME A-l CONVECTION COOLED CAST TW
.0 INCH CHORD, HUB SECTION, 21934 RPM, TIT =

TABLE K-44

0 CAVITY PIN FIN BLADE,

2100°F,

WCA = 0.00799 LB/SEC/BLADE (1.46% OF HOT GAS FLOW),
TCA = 600°F, PTOT = 150 PSIA, CONDITION 3A

ELEMENT NO.

VONOWVELWLNE

TEMPERATURE

1604,Q
1584.0
1568.0
1548.0
1457,0
1430.0
1380.0
1336.0

0

0

0

STRESS

~43613,8
-38482.,2
=-33875,6
~208578,5%
wd$629,4
2354,58
13075,5
26111,2
336443,
4715%8,5%
40848,9
856854,2
40255,5
598428,2
39192,0
$4428,0
38385%,7
49647,3
33497,8
42000,9
13649,4
22904,0
2754,4
8956,3
=5997,1
=23458,0
=12474,5
'9323 .6
«44823,8
":?57911
=3505441
~30263,9
24164,
'19.05|9
~12529,5
=6812,6
10324,2
20756,5
23094,2
38473,9
19992,5
34759,8
40097,2
y2212.2
12392.8%
32819,8
21345,
¥7927,2
17301.,7
25837, 0
0472,1
8174,1
741,53
6153,8
'69".6
13100.0
~12443,1
«9340,58
41333,8
57893,4

LIFE(HRS)

150,

7691

. 668,1048
2620,9874
14636,4307

10
10

YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YR$
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS

112,
432,
1817.
8320,

PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
3445
9076
2929
6002

63640,5250

10
10
i0
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

YRS
YRS
YRS
YRS
YRS
YRS
YRE
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS§
YRS
YRS
YRS
YR6
YRS
YRS
YRS
YRS
YRS

PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUB
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
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TABLE K=45

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, MEAN SECTION, CONDITION 3A

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
i 1746.0 ~-26983,7 91.3463
2 1729%9.0 =269%9,8 204.7804
3 1716.0 -23147,8 610,5645%
4 1699.0 -481581,7 3684,8027
5 1645.0 763%,3 10 YRS PLUS
-] 1601.0 11957,5 10 YRS PLUS
7 1548.0 265%87,8 22829.0740
8 1530.0 31448,9 12766.1590
9 1529.0 32061,3 11387,4447

i0 1508.0 37688 ,4 5690,6322
11 1526.90 33442,2 9041,0259
12 1560.0 40420,5 3902,4764
13 1531.0 32720.0 9264,7110
14 1505.0 397458, ¢ 3869.0365
15 1543,0 30105.8 11947,2802
16 1523.0 3551317,2 6119,5808
17 1571.0 23008.8 26656,5600
18 1586.0 27103.3 16294,0818
19 1500.0 168245,9 63899,6970
20 1877,0 21806,2 29432,8440
21 1624.0 8361,2 10 YRS PLUS
22 1608.0 13360,1 10 YRS PLUS
23 1683.0 -412,1 10 YRS PLUS
24 1643.0Q 2678.6 10 YRS PLUS
25 1745,0 -28957.0 93,9746
26 1728.0 ~26687,6 221.6730
27 1711.0 -21688,7 $31.2870
28 1696.0 -17266,9 5324,48446
29 1683.0 -13174,8 28830,13%0
30 1668.0 ~B641,4 10 YRS PLUS
31 1683, 0 =3841,0 10 YRS PLUS
32 1437.0 1065%,5 10 YRS PLUS
33 1606.0 10218,3 10 YRS PLUS
34 1582.0 17872,5% 10 YRS PLUS
35 1645,0 8430,6 10 YRS PLUS
36 1584,0 17440,5 10 YRS PLUS
b ¥4 1630.0 4540,3 10 YRS PLUS
38 1596.0 14916,6 10 YRS PLUS
39 1612.0 109687,7 10 YRS PLUS
40 1580.0 20050,5 45047 ,3580
41 1611.0 11859,7 10 YRS PLUS
42 158%.0 19255,1 51713,9950
43 1610.0 12485,7 10 YRS PLUS
44 15489,0 185%11,3 599148,7330
45 1617.0 40883,2 10 YRS PLUS
46 1509,0 16067, 4 i0 YRS PLUS
47 1631.0 6405,6 10 YRS PLUS
48 1612.0 12241,2 10 YRS PLUS
49 1655.0 -875,1 10 YRS PLUSB
50 1643.0 2780,4 10 YRS PLUS
51 1449.0 B3054.,4 1827,982:1
52 1437.0 56126,5 1493,8862
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TABLE K-46

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, TIP SECTION, CONDITION 3A

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1804.0 -p3007,6 841,6R13
2 1789.0 -22335,5 130.7879
3 1777.0 ~20364,6 274.8876
4 1762.0 ~15786,0 1488,6834
5 1684.0 10654,8 64910.1420
6 1671.0 14929,5 22062,6990
7 1642.0 26085,4 2068,8859
8 1632.0 29558,8 1270.1887
9 1666.0 21168,1 31B3,7866

10 1655.0 25027.6 1861,3337
i1 1674,0 22740.2 1879,8313
12 1641.0 27430,5 962.4%Q0
13 1692.0 20280,5 2175,4301
14 1679.0 25125,0 999,6860
15 1765.0 18593,2 2743.4348
16 1693.0 23109.5 1077.9715
17 1732.0 11879,1 12483,8489
18 1721.0 15963,8 4355,4503
19 1746.0 8380.,7 46185,7240
20 1736.90 12339,9 9718,5402
a1 1785.0 6321,8 i0 YRS PLUS
22 1741.0 11235,0 12253,58648
23 1772.0 1258,8 10 YRS PLUS
24 1744.0 3928,0 10 YRS PLUS
25 1803.0 ~22333,3 95,4621
26 1789.0 ~21831,9 144,5676
27 1762.0 ~12054,1 5580,5115
28 17%0.0 ~8638,6 39898.9010
29 1741.0 ~3415,5 10 YRS PLUS
30 1727.0 643,2 10 YRS PLUS
31 1726.0 3767,0 10 YRS PLUS
32 1712.0 7760,0 10 YRS PLUS
33 1708.0 11099,6 29800.2900
34 1692.0 18768,1 9675,1066
35 17%6.0 ~118,3 10 YRS PLUS
36 1738.0 4776,9 10 YRS PLUS
37 1769.0 1595%,9 10 YRS PLUS
38 1754.0 6203,7 10 YRS PLUS
39 1760.0 7707.7 61421.3790
40 1744,.0 11804,0 9455,5029
41 1787.0 9921.,2 12938,3762
42 1742.0 13821,8 5178,6796
43 17%7.0 9954,6 12623.1204
44 1745.0 13114,3 6041,3246
45 1764.0 7064,8 10 YRS PLUS
46 1783.0 98702 148583,6693
47 17%6.0 800%.6 £1899.2180
48 1743,0 11987,5% 9137.2874
49 1775.0 2268,8 10 YRS PLUS
50 1765.0 4716,9 10 YRS PLUS
51 1877.0 48852,4 125,707t
52 1585.0 81164,5 149,3706
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TABLE K-47

SCHEME A-1 CONVECTION COOLED CAST TWC CAVITY PIN FIN BLADE,
1.0 INCH CHORD, HUB SECTION, 22774 RPM, TIT = 2300°F,
WCA = 0.02587 LB/SEC/BLADE (4.9% OF HOT GAS FLOW),

TCA = 1200°F, PTOT = 50 PSIA, CONDITION 1B

[T

ECEMENT NO. TEMPERATURE STRESS LIFEC(HRS)
1 1695.0 ~24808,1 720.6742
3 1671.0 ~17646,8 8902.675%7
4 1642.0 ~8506,9 10 YRS PLUS
5 1584.0 9474,3 10 YRS PLUS
6 1551.0 18949,9 10 YRS PLUS
7 1557.0 18170.1 10 YRS PLUS
8 1517.0 29688,9 27225.2890
9 1535.0 26069.5 36966,6260

10 1493.0 38097.8 7684,6833
i1 1527.0 30611.7 16655,9080
12 1479.,0 44592,1 3426,7602
13 1530.0 31854,8 11571.8643
14 1476.0 47742.0 2164 ,8890
15 1528.0 33%47.8 8408.2%65
1% 1482.0 47021.7 2075,%0585
17 1524.0 34619.,2 7325,%423
18 1489.0 44946,9 2444,9407
19 1524.0 33673,7 9070.8409
20 1497.0 41584,5 3477,4657
21 1599, b ~*889,7 34246,968%90
22 1517.0 54710 8591,9838
23 1576.0 17iVe,1 10 YRS PLUS
24 153440 24641 ,5 33328,4940
25 1594.,0 11192.6 10 YRS PLUS
26 1578.0 15824,0 1C YRS PLUS
27 1612.0 4795,3 10 YRS PLUS
28 1598.0 9183,9 10 YRS PLUS
ryj 1690.0 =-22338,6 1363,2428
30 1662.0 ~9620,0 10 YRS PLUS
31 1645.0 »6774,7 10 YRS PLUS
32 1620.0 913.3 10 YRS PLUS
33 1612, 0 5781.0 ‘0 YRS PLUS
34 1587.0 12875,° iv YRS PLUS
35 1607.0 10541.73 1% YRS PLUS
36 1578.0 18230, « 1G YRS PLUS
37 "1576.0 21379, 32:14,8990
38 1536.0 31335,2 ~1..9,3789
39 1560.0 27725,8 12457,9128
40 1512.0 19725.6 1:04,7718
41 1597,0 20752.,1 <2105,0410
42 1536.0 35929,8 3921,8894
43 1618.0 17139.5 43234,1370
44 1545.0 35800.6 3163,2809
45 1609.0 19464,1 24872.2710
46 1542.0 36225,4 3119,1082
47 1576.0 26469,9 10833.8100
48 1522.,0 39726,4 2438,5098
49 1575.0 23519,9 21324,9570
50 1546.0 30639.,7 9789,4460
51 ~1562.0 24441,1 25088,6170
52 1531.0 32269.1 102581.7492
53 1581.0 17631.8 10 YRS PLUS
54 1559.0 23229.4 3%84%7,%000
55 1598.0 11484,2 10 YRS PLUS
56 1561.0 15808.8 10 YRS PLUS
57 1611.0 6150,2 10 YRS PLUS
%8 1598.,0 9880,9 10 YRS PLUS
59 1405.0 64392,8 806.7877
60 1412.0 $8918,1 1851.46458
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TABLE K-48

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, MEAN SECTION, CONDITION IB ;

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
1 1790.0 -22904,8 114,1196
3 1761.0 -18037,4 84p,7818
4 1734,0 ~9658,4 28172.5380
5 1662.0 14579,9 31464,6910
6 1640.0 21722.2 5527,8537
7 1636,0 25051.0 3010.1480
8 1614,0 32420.5 1088,6321
9 1650.0 23732.0 2783,1703

{0 1628.0 31383,5 950,4793
i1 1657.0 25671.8 1543,7787
i2 1630.0 35231.2 395,7750
13 1661.0 27470.4 $54,3600
14 1634.0 37352,2 227.5240
i5 1669.0 26642,1 931.3872
16 1647.0 34685,0 292,1501
17 1686.0 21464,0 1807.4111
18 1670.0 27221.1 804.2758
19 1696.0 17651.,7 4689,4642
20 1681.0 22929,7 1506,7996
1 17110 12147,6 19552.5650
22 1690.0 19267,4 3198.18¢%9
23 1735.0 3855,9 10 YRS PLUS
24 1722.0 8179,7 10 YRS PLUS
25 1781.0 -22098.1 164,4545
26 1753.0 ~14243,1 3447,4707
27 1735.0 =56406,4 10 YRS PLUS
28 1712.0 . 475,8 10 YRS PLUS
29 1715.¢ 2631,9 10 YRS PLUS
30 1691.0 9922,1 71026.7700
31 1707.0 8052,1 10 YRS PLUS
32 16684,7 14896,7 15877.36%9
33 1695.0 14080,2 15644,3022
34 1663.0 23563,5 2072,2004
35 1728.9 7385,4 10 YRS PLUS
36 1694,0 17251,3 5630.5269
37 1751.0 3704,9 10 YRS PLUS
39 1732.0 14649,3 5078,292¢9
40 . 1697.0 24454,7 738,6695 —
41 1728.90 15465,3 4303,1778
42 1699,0 23520.8 854.0762
43 1721.0 15988,3 4320.3506
44 1697.0 22735,7 1055%,9352
45 17220 13313,9 10081,6008
46 1701.0 19208.1 2475,9389
47 1717.0 12869,2 13237.0907
48 1694,0 19500.,1 2678,3049
49 1737.0 5114,6 10 YRS PLUS
50 1722.0 9380.6 47296,.1080
51 1527.0 86589,5 123.2692
52 1517.0 86726,7 15%,7847
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TABLE K-49

SCHEME A~ COMVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, TIP SECTION, CONDITION 1B

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1832.0 -21232.,9 62,4052
2 1805.0 -19947,2 165,.4706
3 1803.0 -20211.8 159.3027
4 1777.0 -13391.8 2526.9%87
5 1701.0 14354,5 12244,91089
[ 1681.0 21110,2 220%,6972
7 1679.0 25006,7 1024,7827
8 1663.0 3p727.2 456,3824
9 1723.0 15412,9 4988,2831
0 1709.0 20872.9 1297.0444
11 1737.0 17414,4 1831,249¢
12 172040 23898,3 475,20%6
B 1755.0 16%20,8 1579.0893
14 1738.0 23207.1 356,70897
15 1767.0 15918,2 1435,6305
16 1754.0 22235.1 320.2006
17 1790.0 10656,9 4396,3126
18 1774.0 16734,9 936,.4429
i9 1799.0 8374.4 14142.1438
20 1784,0 14105,4 1703.3482
21 1801.0 7681,2 22241,7360
22 1780.0 151913 1327.2404
23 1818.0 1737.,3 i0 YRS PLUS
24 1807.0 5772.7 76100.3710
R6 1801.0 ~17438,1 399.0854
e7 1770.0 -4009,7 10 YRS PLUS
28 1749.0 2061,2 10 YRS PLUS
29 1752.10 5705,8 10 YRS PLUS
30 1729.0 12446.9 11199,3326
31 17%0.0 10848,5 11071,.9103
32 1727.0 17395,9 2353.45%32
33 1742.0 16313,2 2314,7551
34 1726.0 20681,0 827.0147
35 1821.0 w2535,2 10 YRS PLUS
36 1796.0 4367,5 10 YRS PLUS
37 1839.0 222,7 10 YRS PLUS
33 1813.0 7148,5 24333,9750
Iy 1628.0 8198,0 7928,9367
40 1805.0 14441,4 933.3865
41 18210 11553,0 1584,1337
42 1801.0 17022.2 454,08854
43 1816,0 12037,2 1533.0394
45 1820.0 8420.0 10172.0688
46 1803.0 12836,0 1620,4628
47 1805.0 10744.3 2982,%970
48 1783.0 16600,6 790.3653
49 1824.0 2966,9 10 YRS PLUS
50 1809.0 6918,6 3164%,9430
51 1593.0 52881.3 43,9118
52 1573.0 53664,2 63,0432
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SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, HUB SECTION, 23183 RPM, TIT = 2400°F,
WCA = 0.08304 LB/SEC/BLADE (5.33% OF HOT GAS FLOW),

TCA = 900°F, PTOT = 450 PSIA, CONDITION 2B ! -

ELEMENT NO.

OO NV AN

A s
WO

TEMPERATURE

1631.0
1551.0
1608.,0
1530.0
1524.,9
1420.0
1534.0
1416.0
1493.0
1370.0
1485.0
1343.0
1489.0
1332.0
1475.0
1338.0
1459.,Q
1350.0
1438.0
1353.0
1448.0
1319.0
1460.0
1366.0
1468,0
1404.,0
1495.,0
1438.0
1625.0
1547.0
1596.0
1518.0
1564,0
1487.0
1589.0
1498.0
1571.0
1459,0
1522.0
1381.0
1587.0
1419.0
1619.0
1423.0
1600.0
1417.0
1543.0
1387.0
1523.0
1430.0
1454.0
1342.0
1470.0
1383.0
1479.0
1412.0
1492.0
1440.0
1145,0
1160.0

TABLE K-50

STRESS

'3830107
-15302.5
~31728,7
-9733,6
'670314
21908.8
-6519,7
26278,1
8212,6
42162,6
14747,9
54709,8
17029.6
6175%2,8
21919.6
60698,5
24861,9
55%66,2
26926.9
50609,2
20152,6
85242,0
14170,6
39438,1
9121,4
26363,2
~760,8
14432,6
-33930,7
=-2109,7
-2057706
2441,3
«6437,%
13412,7
~6494,0
16708,6
2806,6
30633,8
20013.3
54972,3
8517.14
50038.,2
3779.8
82573,8
6713,7
81488,2
15393,5
8$3673,4
12210.6
35159,8
23661,6
51830.0
15336,7
37192,7
9096,6
25967,3
2246,1
15423,2
89287,3
4%492,8

LIFE(HRS)

199,8374

10 YRS PLYS
1471,1635
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
31364,3870
10 YRS PLUS
11683.9324
10 YRS PLUS
11964,3788
10 YRS PLUS
21532,6480
10 YRS PLUS
48894 ,9690
10 YRS PLUS
60748,2880
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
593.0679

10 YRS PLUS
24130.55%9%90
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRE PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
933%,4376
10 YRS PLUS
7347,.3270
10 YRS PLUS
4170.4116
10 YRS PLUS
6019,3200
10 YRS PLUS
9868,1058
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
55177,4270
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
16437 ,4640
22698,3210
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TABLE K-51

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, MEAN SECTION, CONDITION 28

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1714.0 ~34954,4 56,1108
2 1637.0 -18770,0 148689,1373
3 1677.0 ~31893,2 283.8824
4 1603.0 ~8635%,0 i0 YRS§ PLUS
5 1575.0 2468,2 10 YRS PLUS
6 1%06.0 21483,3 10 YRS PLUS
7 1572.0 7124.9 10 YRS PLUS
8 1502.0 26789 ,8 81197,3030
9 1567.0 13559,5 10 YRS PLUS

10 1492.0 351058, 4 16127,1328
11 1577.0 17201.2 10 YRS PLUS
12 1486.0 43606,2 3339,5582
13 1578.0 20456,3 4133%,3880
14 1486.0 47622,2 1676.6686
15 1583.0 19496,2 50271.2240
16 1509.0 41383,0 2585,9836
17 1599.0 12942,6 10 YRS PLUS
18 1542.0 29659,3 13574,4753
19 1600.0 8761,4 10 YRS PLUS
21 1563.0 15145,8 10 YRS PLUS
22 1483.0 37504.4 12004.08224
23 1587.0 5528,7 10 YRS PLUS
24 1534.0 20457,9 10 YRS PLUS
26 1622.0 -11111.9 10 YRS PLYS
27 1674,0 -21130.0 2620.0780
28 1600.0 936,3 10 YRS PLUS
29 1664.0 -12495.8 59984.5%00
30 1588.0 9812,4 10 YRS PLUS
31 1674.0 -9234,7 10 YRS PLUS
32 1567.0 12483.0 10 YRS PLUS
33 1673.0 ~578%,9 10 YRS PLUS
34 1583.0 19845.8 44197 ,9280
36 1584,0 25684,2 10364,8606
37 1722,0 ~10477,8 23820.,1130
38 1603.0 28752,0 3197.4332
39 1686.0 7109.0 10 YRS PLUS
41 1676.0 $810.3 10 YRS PLUS
42 1580.0 32824,8 2404,4554
43 16%4.0 6694,9 10 YRS PLUS
44 1574.0 28912,4 6676,6702
45 1644,0 2474.5 10 YRS PLUS
46 1573.0 22040,% 31227.1820
47 1580.0 15624,1 10 YRS PLUS
48 - 1490.0 385834,5 7787.9340
49 1594.0 7344,4 10 YRS PLUS
50 1534,0 _22786,2 79875%,7820
51 1255.0 84934,4 1141,.444%
52 1248.0 83033.,6 2113.0240
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SCHEME A-I

TABLE K-52

CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

1.0 INCH CHORD, TIP SECTION, CONDITION 2B

ELEMENT NO.

O BN B LN

-
N

UUWLWURNNN NN ORI N N - s s s s pa ok o)
WRNFOWOWINOWMAWNF OO BNOWY AL o

34

TEMPERATURE

1751.0
1677.0
1712.0
1641.0
1608.,0
1542.2
1876.0
1522.0
1625,0
1571.0
1634,0
1573.0
1662.0
1601.0
1677.0
1619.0
1706.0
1650.0
1707.0
1652.0
1652.0
156900
1664,0
1613.0
1748.0
1675.0
1696.0
1627.,0
1694.0
1617.0
1700.0
1628.0
1716.0
1640.,0
1788.0
1705.0
1801.0
1714.0
1778.0
1701.0
1763.0
1694.0
1746.,0
1685.0
1742.0
1683.0
1661.0
1573.0
1682.0
161%.0
1317.0
1288.0

STRESS

~33611.5
=26429,6
~33763,4
~-17076.9
250.1
19301.,0
14927,2
306688,5
24439,4
13799,5
33884,
10861.,9
32504.3
8739,7
29277,5
“10|4
19038,0
-‘092l1
14973,9
9695,7
36357,9
3586,5
202%%.2
-31883,5
-20551.0
~1777%.,3
2516,8
'0956'3
12809,6
~4279,5
16494,5
~4448,6
175211
-16365,2
5816.6
=7816,4
15465,0
3093,2
24414,7
5964,4
25271,6
5055.1
22413.6
=2735%,3
13499,8
15064,5
39609.,7
3867,2
21704,4
82768,7
82151.3

LIFE(HRS)

31,8732
798.9304
75,1478
23732,6980
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
18841,6340
10 YRS PLUS
19437,2%60
87215,3%70
2291.,1298
10 YRS PLUS
1489,5834
10 YRS PLUS
1882.2901
10 YRS PLUS
9640,2%2%
10 YRS PLUS
35988.6000
10 YRS PLUS

1474,6275

10 YRS PLUS
16784,4670
48,4220
3049,3878
4504.9027
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
41050.0230
10 YRS PLUS
20968.63%0
787,292¢%

10 YRS PLUS
20166,1660
6109,0898
10 YRS PLUS
675,6%39

10 YRS PLUS
670.%756

10 YRS PLUS
1519,4466
10 YRS PLUS
24249,5450
27443,7460
648,0493

10 YRS PLUS
9639,3573
277,0813
744,0138
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TABLE K-53

SCHEME A-l1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, HUB SECTION, 24369 RPM, TIT = 2700°F,
WCA = 0.02956 LB/SEC/BLADE (6.01% OF HOT GAS FLOW),

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3B. : -

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 16%8.0 -49461,8 16,3342
3 1611.0 -49339,7 50.400%
4 154‘:0 '3‘67105 1709-5‘31
5 1430.0 ~70681.3 10 YRS PLUS
6 1349.0 14419.8 10 YRS PLUS
7 1389.0 6479,6 10 YRS PLUS
8 1291.0 32899,2 10 YRS PLUSB
9 1350.0 20679.% 10 YRS PLUS

ia 1254.0 47310.2 10 YRS PLUS
i1 1338.0 29256,1 10 YRS PLUS
12 1224.0 61949,1 10 YRS PLUS
13 1343.0 32715,5 10 YRS PLUS
14 1216.0 69802,7 10 YRS PLUS
15 1335.0 37400, 4 10 YRS PLUS
16 1228.0 68675%,4 82532.045%0
17 1328.0 39308.2 10 YRS PLUS
18 12460 63328,2 10 YRS PLUS
19 1324.0 38179.2 10 YRS PLUS
2C 1262.0 56130,7 10 YRS PLUSB
21 1370.0 23084.9 10 YRS PLUS
2 1279.0 4815%0.8 10 YRS PLUS
23 1412.0 10171,3 10 YRS PLUS
24 1351.0 2654D0.5 10 YRS PLUS
25 1451.0 -2399,1 10 YRS PLUE
26 1411.0 8607,6 10 YRS PLUS
27 1490.0 ~14967,3 10 YRS PLUS
28 1456.0 -5767,2 10 YRS PLUS
30 1580.0 ~36965,7 967.6791
21 1544.0 -32682,2 6529,6960
32 1485.0 ~17061.3 10 YRE PLUS
33 1476.0 -9271,6 10 YRS PLUS
34 1417.0 5732,1 10 YRS PLUS
35 1478.,0 ~2%40.5 10 YRS PLUS
36 1406.0 15136,9 10 YRS PLUS
37 1429.0 15073,% 10 YRS PLUS
38 1335.0 37230,7 10 YRS PLUS
39 1400.0 27103.2 10 YRS PLUS
40 1288.,0 54142,1 10 YRS PLUS
41 1480.0 13194,6 10 YRS PLUS
42 1342.0 46032,9 - 10 YRS PLUS
43 1524.0 79%0,9 10 YRS PLUS
44 1359.0 46864,5 80602,2220
45 1805.0 11925,1 10 YR§ PLUS
46 1353.0 47%96,3 85164,5380
47 1437.0 24852,6 10 YRS PLUS
48 1312.0 54138.5 10 YRS PLUS
49 1433,0 18378.3 10 YRS PLUS
50 1365.0 34211.6 10 YR§ PLUB
51 1346.0 24529,6 10 YRS PLUS
2 1309.0 43203,0 10 YRS PLUS
53 1425.0 10889.,5 10 YRS PLUS
54 1370.0 24050,3 10 YRS PLUS
55 1460.0 -1638,5 i0 YRS PLUS
56 1419.0 8342,9 10 YRS PLUS
87 1488,0 -12082,3 10 YRS PLUS
%8 1457.0 -44508,6 10 YRS PLUS
59 1029.0 B9775%.4 10 YRS PLUS
60 1044.0 85485,3 10 YRS PLUS
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SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-54

[.0 INCH CHORD, MEAN SECTION, CONDITION 3B

ELEMENT NO.

OO NN D W

TEMPERATURE

1747.,0
1685.0
1692.0
1631.0
1492.0
1442.0
1457.,0
1407.0
1495,
1446.0
1510.0
1450.,0
1518.0
1457.0
1532.0
1484.0
1564.0
1528.0
1581.0
1548.0
1597.0
1581.0
1645.0
1617.0
1726.0
1664.0
1631.0
1578.0
1592.0
1537.0
1586.0
1533.,0
1576.0
1508.0
1648.0
1575.0
1693.0C
1611.0
1657.0
1580.0
1648,0
1584,0
1633.0
1581.0
1632.0
1586.0
1611.0
1560.0
1645.0
1617.0
1208.0
1189.0

STRESS

~368203,4¢
-39013,2
-39459,9
-~30265,2
12452,0
26055,8
26515,4
403%0.2
23137,3
37480,8
27974,7
450884,8
32227,%
51078,6
31890,7
46849,3
23493,3
34611,0
17179,3
27225,4
10869,4
24414,2
~5830,5
3452,8
'38244'7
~37482,1
-22150,4
'7084'2
-4020.2
10424,4
4108,5
17568,8
11802,0
28620,3
'1601|8
18233,9
'520100
19603,6
13633,0
34134,8
15078,4
31084,5
15751,8
29348,2
10544,2
227140.5
12398,4
23279,0
=2909,8
6108,4
870314,9
86074,3

LIFE(HWRS)

13.7161
47,2795
36,6222
1119,7642
10 YRS PLUS
10 YRS PLYS
10 YRS PLUS
58726,46680
10 YRS PLUS
3%5407.8190
49119,7620
6224,227%
14883,3156
2062,289%
10887,6074
2022,9758
29084,.7%40
6570,8444
10 YRS PLUS
19799.4220
10 YR8 PLYS
34090.0860
10 YRS PLUS
10 YRS PLUS
21.7078
106.9898
6380,7243
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YR§ PLYS
10 YRS PLUS
44922.4730
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
2245%,.81%0
49092.3200
1802.08922
384875,.6700
2602.0456
46183,6220
8026,5340
10 YRG PLUS
18841,4%70
10 YRS PLYUS
21875 ,4490
10 YRS PLUS
10 YRS PLYS
3289.3809
7460,7783
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TABLE K-55

SCHEME A-l CONVECTION COOLED CASYT TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, TIP SECTION, CONDITION 38

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1798.0 -3373%,2 11.0960
2 1738.0 ~36262,2 24,8752
3 1744.0 -36665,53 21.42%0
4 1685.0 -35672,8 89,2682
5 1%39.0 15220.,0 10 YRS PLUS
& 1494.0 28142,4 7%5287,6130
7 15%06.0 310845,2 22000.,0690
8 1472.0 42129.,9 6381,06444
9 1603.0 14953, 10 YRS PLUS

10 1574.0 25333,9 15983,9406
11 1630.0 20322,2 105‘0.:‘38
12 1594.,0 33730.,9 1366.9171
13 1666.0 19238,7 5948,3938
14 1629.0 33761,2 586.208649
15 1687.0 19340,2 33‘7.175‘
16 1653.,0 320866,2 374.0472
16 1697.0 22852,2 1096,.9964
19 1748.0 5017.5 10 YRS PLUS
2l 1783, 3835,9 10 YRS PLUS
ryA 1707.0 19763,2 1777.,3698
24 1761.0 900,7 10 YRS PLUS
20 1729.0 -34897,2 40,2867
27 1669.0 ~16000.8 1625%,1193
28 1624.,0 ~1903,7 10 YR§ PLUS
24 1636.,0 3483,2 10 YRS PLUS
30 1584.0 18:22,5 78880.3050
31 1638.0 1273646 10 YRS PLUS
32 1587.0 26685,9 7674,8651
33 1653.0 14446.,4 410884,25%530
34 1601.0 292541,6 3022,7415
35 1794,0 -15550,4 851,314
3¢ 1742.0 -2926,1 10 YRS PLUS
37 18290 =8584,6 5870.4639
3R 1775.0 4817,7 10 YRS PLUS
39 1807.0 7498,6 21876.9630
40 1759.0 19534,0 545,5987
41 1793.0 13690.3 1426,%840
42 1784.0 24566.8 199.5%476
43 1781.0 15024,1 1366,786)
44 1744,0 24744,6 226,68%7
45 1788.,0 7170.8 44609,25%80
46 17%4.0 15628,1 2155,)504
47 17%8.0 11179,2 8154,8778
48 1712.0 23283,0 653,.9008%
49 1797.0 =3811,6 10 YRS PLUS
54 1766.0 3J27%,8 10 YRS PLUS
51 1311.0 82157,% 373.4008
52 1271, 0 82992,7 1044,2880
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SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
[.O INCH CHORD, HUB SECTION, 21933.6 RPM, TIT = 2100°F,
WCA = 0,0126 LB/SEC/BLADE (2.302% OF HOT GAS FLOW),

TCA = 1200°F, PTOT = 150 PSIA, CONDITION IC

ELEMENT NO.

WOV B N

[T e Ty
WO

[Ty
AV - N

ORI N NN N P
PUVIALINE OO o

27

TEMPERATURE

1663.0
1648,0
1643,0
1628.0
1578.0
1559.0
1544,0
1518.0
1816.0
1488.0
1%07.0
1473.0
1509.0
1471.0
1511.0
1479.0
1510.0
1487.0
1520.0
1502.0
1567.0
1545.0
1590.0
1577.0
1609.0
1600.0
1623.0
1615.0
1663.0
1648,0
1636.,0
1623.0
1612.0
1598.0
1595.0
1579.0
1587.3
1531.0
1538.0
1505.0
1560.0
1519.0
1576.0
1527.0
1571.0
1526.,0
1549,0
1513.0
1556.0
1537.0
1574.0
1556.0
1595.0
1583.0
1612.0
1602.0
1622.0
1616.0
1442,0
1447,0

TABLE K-56

STRESS

~14156,5
‘952203
-7927,1
=3261,0
11674,1
16913.4
21352,8
28486,9
29630.0
37243,6
33092,8
42363%,2
33669.,1
44103,8
34p35.5
42857,
34912,2
41308,9
32581.3
37584,5
19973,0
26120.,4
13702.3
17365,1

8119.,9
11000,3

3694,5

6215,4
~14020.,0
»8406,5
-5332.2
=41304,4

2733,3

6976,1

8796,2
13051,5
19799,1
26592,3
258634,0
34264,3
20933,9
31635,7
18136,6
30820.7
20195, 4
31798,2
26178,5
35433,0
24036,6
28925,1
18872.4
23568.,9
12950.6
16076.,2

7666,2
10651,3

4344,4

6119,0
49806,0
47640,3

LIFE(HRS)

35312,3730
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

82379,1870

34750,7050

28388,9320

11084,0126

16680,4040

5988,4508
13823,.1227
4667,2125%
12020.1267
4619,9198
10126.,9317
4816,1384
12986,.1607
6888,3797

66618,7790

27%63,7400
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

36966,.1580
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

36815,6630

37442,4280

13513,.2903

57888,3410

16546,8810
10 YR§ PLUS

15388,5086

55063,5830

13113,1700

24324,1840

8271.1644

32230.0670

18396,.8040

80429,8370

35763.4080
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

3937.,4120
4909,20807
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TABLE K-57

SCHEME A~ CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

1.0 INCH CHORD, MEAN SECTION, CONDITION 1c

ELEMENT NO.

VNIV D RN

TEMPERATURE

1780.0
1765.0
17%8.0
1744.0
1688.0
1676.0
1654.0
1640.0
1653.0
1639.0
1655.0
1638,0
165%9.0
1641.0
1666.0
165%2.,0
1683.0
1672.0
1697.0
1687.0
1735.0
1725.0
1758.,0
1752.0
1776.,0
1672.0
1749.0
1737.0
1732.0
1719.0
1717.0
1704.0
1695.0
1677.0
1714.0
1689.0
1724.0
1700.0
1742.0
16900
1710.0
1692.0
1709.0
1694.0
1715.0
1702.0
1739.0
172749
1759.0
17%1.0
1584.,0
1576.0

STRESS

-17409.9
-13051.8
~10866,1
-6580,0
11637.0
15419,8
23364,3
27869,0
25139.3
29742,2
26655,4
32332,2
27435.4
33888,0
26988,6
31802.1
22712,8
26441,8
19077.4
22430.7
7687.6
10970.1
807,14
2817.,6
'1613504
15340,5
~7482,7
'387207
-1288,6
2701,5
4455,9
8435,0
12219.1
17748,2
8782,7
15511.9
7136,6
14848,5
13904,8
20404,9
15792,8
21060,8
165%55,7
20987,5
14877,6
18696,0
7408.5
10900.0
1286,2
3570.0
46268,%
47621,2

LIFE(HRS)

655,8736
3767,4386
9016.7783
10 YRS PLUS
42147,4050
16433,1790
2748,47%7
1487,8046
1912,3035%
1022,8245
1318,1000
603.06%8
1010.,6866
427,992¢%
932.8272
476,6839
1500.2345
901.,7923
2085%6,5683
1440,5008
10 YRS PLUS
20080,829%0
10 YRS PLUS
10 YRS PLUS
1080.9714
18734,8710
10 YRS PLUS
10 YR§ PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
28926,9550
7372.6367
10 YRE PLUS
11375,9662
10 YRS PLUS
10676,1092
10714,1338
2194,6865
6069,7947
1693.,1604
4846,4961
1638,4340
7220.3679
2080.4348
10 YR§ PLUS
19490,1820
10 YRS PLUS
10 YRS PLUS

1“0055.‘
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TABLE K-58

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.0 INCH CHORD, TIP SECTION, CONDITION IC

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1825.0 ~17141.5 2%3,3782
2 1811.0 -13221.,0 1189.8237
3 1804.0 -11010.1 2809,7458
4 1791.0 ~69587,2 48309.6470
5 1733.0 12976,9 8523,8095
6 1722.0 16849,5 3509.0926
7 1708.0 22656,7 820.,1989
8 1698.0 26039.7 518.5826
9 1731.0 17844,7 2032.7468

10 1722.0 20627,7 927.8780
i1 1738.0 18735,9 1165,0242
i2 1728.0 22315.0 543,105%0
13 1751.0 17568,3 1241,.4706
14 1744.0 21236,5 496.6142
15 1760.0 17121.0 1185,Q0222
16 1751.0 20480.,5 486,2121
17 1779.0 13170.4 2583,7955
18 1770.0 16445,2 1129,4002
19 1790.0 11344,4 3540,4474
20 1782.0 14297.1 1684,1249
21 1815.0 4259,7 10 YRS PLUS
22 1805.0 7973,6 16306.0904
23 1831.0 -535,1 10 YRS PLUS
24 1826.0 1250.,2 10 YRS PLUS
25 1823.0 ~16302,2 344,3777
26 1810.0 ~12142.0 1708,2993
27 1789.0 ~4041,3 10 YRS PLUS
28 1777.0 -545,3 10 YRS PLUS
29 1774.0 2272.2 10 YRS PLUS
30 1762.0 5821.9 10 YRS PLUS
31 1766.0 6743,6 10 YRS PLUS
32 1754.0 1025%2,2 12134,.8365
33 1757.0 10904,9 9129,3557
24 1743.0 15076.6 3368.,2015
35 1797.0 1%876,0 10 YRS PLUS
36 1783.0 5394,7 10 YRS PLUS
37 1808.,0 2730,5 10 YRS PLUS
38 1793.0 6878,3 48748.5620
39 1801.0 8241.8 148419,4601
40 1788.0 11630,6 3390.3949
41 1798.0 10819.7 3443,7937
42 1786.0 13963,4 1698,8666
43 1797.0 11919.9 2493,4313
44 1787.0 145897,3 1357,1332
45 16804.,0 9944,0 4019,4663
46 1795,0 12386,2 22%7.%230
47 1818.0 5170,3 10 YRS PLUS
48 1807.0 8311,3 12163,9543
49 1834.0 =80.9 10 YRS PLUS
50 1827.0 1743,6 10 YRS PLYS
51 1655.0 403089,9 73.2018
52 1640.0 42760,2 74,9501
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SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FI
.0 INCH CHORD, HUB SECTION,

TABLE K-59

21933,6 RPM, TIT =

"WCA = 0.005935 LB/SEC/BLADE (1.086% OF HOT GAS
TCA = 600°F, PTOT = 150 PSIA, CONDITION 2C °

ELEMENT NO.
i

TEMPERATURE

1629.0
1611.9Q
1595.0
15877.0
1494,0
1469.0
1423.0
1385,0
1356.0
1310.0
1333.0
1277.0
1336.0
1274.0
1344,0
1292.0
1348,0
1310.0
1364.9
1336.0
1427.0
1393.0
1469.7)
1448.0
1506.0
1494,
1534.0
1524.90
1632.0
1616.0
1600.0
1584.0
1%62.0
1546.0
1520.0
1500.0
1444.90
1405.0
1396,0
1343.9
1423.0
1358.0
1449.0
1371.0
1443,0
1373.0
1412.0
1354.0
1427.0
1398.,0
1438.0
1440.9
1476.0
1457,0
1510.0
1497,0
1533.0
1524.0
1265.0
1276,0

STRESS

'392‘616
‘33’6409
-29358,5
~-24504,4
=2350.6
4255,0
16380,8
26165,0
33814,8
45843,6
40212,3
55065,8
39898.5
86387,1
38192,8
51965,2
37397.8
47438,3
33395,0
40721,3
17265.,6
26009,8
6304,9
11844,0
~3459,8
~2%7,08
-10918,5%
82464 ,4
"009‘02
~34937,6
'30‘71-3
'2617200
-20019.0
-15762,5
'04‘5| 1
=3204,1
12571,4
21794,8
24477, 4
37937,2
18049.7
34534,3
11927,5
31746,6
13754,1
31505,.4
21769,14
36426.6
17752.9
25127.4
14750,0
21923,7
4728,9
9641,5
~4314,7
~933,4
'10507:6
=-8155,6
57981,7
54454,6

LIFE(HRS)

169,9080
. 839,1402
3460,2905
16251,0604

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLYS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLYS

10 YRS PLUS

10 YR§ PLUS

10 YRS PLUS

133.4766
598,9380
2379.29%8
9313,0480
75499,9370

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRG PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLYS

10 YRS PLUS

10 YRS PLUS

10 YAB PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YR§ PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

N BLADE,
2100°F,
FLOW),



TABLE K-60

SCHEME A-| CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.0 INCH CHORD, MEAN SECTION, CONDITION 2C

ELEMENT NO. TEMPERATURE STRESS LIFE(KRS)
1 1775.0 ~24347,7 120.137¢6
2 176110 '21'63'9 273l2962
3 1748,0 ~18196,3 1089.9413
4 1734.0 -13929,4 6102.8229
5 1661.0 9245,5 10 YRS PLUS
6 1649.0 13048,0 74703,6430
7 1611.0 25931.1 4778,0842
8 1595.,0 30886,5 2477,5924
9 1604.0 29871.,0 2606,995%6

10 1587.0 34612,5 1352.0490
11 1604.0 31585,6 1682,9284
12 1583.0 37839,8 739,0264
13 1609.0 31709,6 1439,6661
14 1589,0 38052,4 604,6226
15 1622.0 28844,5 1912.7008
16 1606.0 34313,8 883,90418
17 1648.0 21209,8 5009.333¢
18 1636.,0 25264,9 2875%,5436
19 1664.0 16390,7 16264 ,.5628
20 1653.0 20062,8 6311.3982
21 1681.0 1111741 60304,2030
22 1667.0 15709.5 18883.6150
23 1708.0 2655,9 10 YRS PLUS
24 1700.0 5243,4 10 YRS PLUS
26 1760.0 -21205,9 119.4938
27 1744.0 -15724,¢6 2665,9478
28 1732.0 -12224,5 11189,2697
29 1721.0 «7744,2 10 YR$ PLUS
30 1707.0 ~3546,9 10 YRS PLUS
31 1697.0 764,7 10 YRS PLUS
32 1684.0 4662.,6 10 YRS PLUS
33 1664.0 11963,5 716908,.3300
34 1642.0 18646,9 13579,4927
35 1679.0 888¢4.8 10 YRS PLYS
36 1655.0 16130, 4 225%06,77%0
37 1695,0 5867,1 10 YRS PLUS
38 1668,0 14661,2 261168,0070
39 1681.0 12887,8 33473,7760
40 1657.0 19907,2 59906,1931
41 : 1681.0 13365,6 28558,0800
42 1661.0 19174,1 6946,2460
43 1682.0 12848,9 33027.925%0
44 1666.0 17543,8 10597.4281
45 1687.0 10810.2 56921.4970
46 1673.0 14882,3 21265,3040
47 1687.0 10326,4 66822.6180
48 1671.0 15076,7 21004.35%00
49 1709.,0 3127.,0 10 YRS PLUS
50 1700.0 5746,9 10 YRE PLUS
5 1529.0 50635,7 310,1049
52 1518.0 $2353,0 317.63%9

503
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SCHEME A-!1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-61

.0 INCH CHORD, TIP SECTION, CONDITION 2C

ELEMENT NO.

O N O AN

e
WRN PO

e
AV, I

I el
oOwa~No

NN N
W

TEMPERATURE

1833.0
1820.0
1810.0
1797.0
1733.0
1721.0
17086.0
1698.0
1740.0
1732.0
1752.0
1743,0
1769.,0
1760.0
1781.0
1773.0
1804.0
1796.90
1815.0
1807.0
1815.0
1804.0
1829.0
1824.90
1833.0
1820.0
1798,0
1787,0
1781.0
1769.Q
1772.0
1760.0
1763.0
1749.0
1815.0
1802.0
1830.0
1817.0
1825.0
1814.0
1823.0
1813.0
1824.0
1816.0
1830.0
1822.0
1817.0
1806.0
1832.0
1825.0
1655.0
1636.0

STRESS

m17541,2
~16091.7
'1337302
~8934,5
13822.5
1785%8,9
24418,2
27995,8
17449,3
20436,0
18492,5
22053,2
16976,7
20671.,0
16027,2
19382'2
10813,8
14131,6
8318,4
11744,7
8876,5%
13250.2
4353.1
6291,9
-16808|7
~14606,9
~4701,0
*1617.3
3236,7
6657,8
9137,3_
12457,6
14041.3
18028,9
1943,8
5530,5
3611,46
6864,8
9435.1
11810,5
11254,7
137197
10911.9
12929,0
8018,7
9995%,7
11256,6
14182,8
5604,8
7236,0
42075, 4
44667,7

LIFE(HRS)

186,9918
393,7804
1161,2%37
98905,6867
6478,0778
2346,4839
569.7713
345,38214
1683,1936
77%,7850
900.2381
401,0698
976.0968
370.107%
993.9046
412.4205
2908,595¢9
1271,0034
9987,3416
2077,1868
6663,5861
1389,4228
10 YRS PLUS
34240,0740
234,4775
625,9189

10 YR8 PLUS
10 YR§ PLUS
10 YRS PLUSB
10 YRS PLUS
15834,.060%
515%0,6052
2881.,8666
1123,0475
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
26979.4390
4354 ,7594
1724,8764
1661,1201

971,3169

1805, 6358
1199,9436
£390,4792
2522.642%
1911,3463

989.0207
45926.5020
16982,3430

96,1008

58,4497

LAY AN N |



-FIGURE K-9. SCHEME A-1 CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE

1.0 INCH CHORD

305






SCHEME A-1 CONVECTION COOLED CAST TW
HUB SECTION, 22350 RPM, TIT =
4.09% OF HOT GAS FLOW),

ELEMENT NO.

OO U &N e

.5 INCH CHORD,
WCA = 0.032615 LB/SEC/BLADE (
TCA = 1200°F, PTOT = 150 PSIA, CONDITION

TEMPERATURE

1640.0
16630
1631.0
1614.0
1574.0
1557.0
15%8.0
1528.0
1576.0
1534.)
1565.0
1512.0
1561.0
1508.0
1557.0
1513.0
1555.0
1527.9
1561.0
1544,0
1548,0
1529.0
1576.0
1563.0
1714,0
1699.0
1682.0
1668.0
1644,0
1631.0
1626.0
1610.0
158%9.0
1555.Q0
1605.0
1%61.0
1625.0
1565.0
1636.0
1573.0
1611.0
1559.0
1597.0
1562.0
1579.0
1%87.0
15%4,0
1532.0
1576.0
1562.0
1488.90
1405.0
1352.0
1345.0
1401.0
1468.0

TABLE K-62

STRESS

-12533,5
«7228,6
2041,5
7536,4
19462,6
24310.0
24672,4
33250.0
21673,3
33826,5%
26279,1
41814,5
25148,3
43704,4
28591.9
41462,7
27407.6
35640,2
23131,0
26029,3
24151.8
29654.,0
14879,2
18491,1
«21240,4
-16812.9
«9069,2
“4970,2
5080,4
8870.7
12773.7
174725
2531047
33872,0
22741,8
34069,6
18971,4
34900.2
15148,5
32334,6
20294,4
33660.9
20551.,8
29330.,3
20854,8
26352.,8
24004,1
29529,2
15851.9
19428,0
50968,9
67002,6
74618,3
74940,.9
65622,6
49979,2

LIFE(HRS)

38667,2840
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

65421,8670

29493,1600

26464.8830

8931.8619
31157,3680
6646,1124
15264,7786
2214.5483
21903.4730
1792,6048
11384,2878
2287,2065
1546%4,6021
5354,8416

34267,9960

18494,0550

19330.9910

19542,2720
10 YRS PLUS
10 YRS PLUS

949,6178
5732.0137
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
48008,4070
9827.7918
3714,4582
11189,6110
3026,0739
19422.5830
2262.6871
52223.0920
3224,6295
17710.5920
3495,9428
23691.7700
8427.7495

34980.9070

18727.9400

34335%,47Q0

18475,4020
10 YRS PLUS
10 YRS PLUS

894,3172
490,3411
506.57414
$82.1960
714,2768
1836,5753

0 CAVITY PIN FIN BLADE,

2200°F,

507
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TABLE K-63

SCHEME A-! CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.5 INCH CHORD, MEAN SECTION, CONDITION |

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)

1 1808, -18853,3 217,9800

2 17914.0 -13299,4 1860,.9986

3 1775.0 -9302,6 13016.5741

4 1789.0 -4243,2 10 YRS PLUS
5 1688.0 19873,4 2751,5481

6 1675.0 24293,5 1314,6262

7 1626.0 41316,2 127,0868

8 1612.0 45200.6 9%,8552
9 1684,0 25546,8 808,9320
10 1663,0 32847,7 291,6240
11 1687.0 27644,8 484,8601
12 1662.0 36541,0 136,9225
13 1687.0 29309,8 342,448
14 1662.0 38028,6 99,9901
15 1708,0 22913,9 777,7043
16 1687.0 30256,1 281.0346
17 1721.0 18146,1 2136,55%49
18 170640 23364,6 743.7854
19 1737.0 11964,2 10703.5162
20 1725.0 16039,8 3845,6202
21 17150 17877,5% 2705.45%74
22 1690.0 26203,% 608,8397
23 1730.0 12713.0 10015,0913
r&} 1708.0 19802.9 1711.5820
25 1806.0 -16296,2 509.2540
r1] 1790.0 «9436,3 8156,4447
27 1755.Q 541,0 10 YRS PLUS
28 1740.0 5073,9 10 YRS PLUS
29 1739.0 8213,0 72718,4280
30 1725.0 12402,1 12576.2901
31 1729.0 13868,8 70%3,6733
Je 1707.9 20878.1 1360.,0203
33 1704.0 23408,9 773.723%
34 1676.0 31842,9 262.8%02
35 1785.0 10470.1 11034,4589
36 1725.0 19389.0 1291.78487
37 1762.0 11948,4 5772,6338
38 1730.0 21252.,5 643,5698
39 1761.0 13126,8 408%%,7180
40 1733.0 21252,4 598,9749
41 1739.0 19015.0 1038,9910
42 171749 25432,6 372.289%90
43 1745.0 15063,% 3220.3075
44 1729.0 1965%9,2 1073,5144
45 1741.0 13392,7 6098.,995¢
46 1728,0 16999.0 2612,8917
47 1715.0 19476,7 1603.197%
48 1689.0 27429.0 483,1211
49 1729.0 14184,7 6365%5,1151
-8 1605.0 49073,5% 60,8393
52 1527.0 61514,7 82,9864
33 1478.0 68931.1 48,0850
54 1463.0 70815,8% 80,0836
55 1516.0 - 61843,4 65,9759
%6 1572.0 52653,2 76.2996
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TABLE K-64

SCHEME A-1 CONVECTION-COOLED CAST TWO-CAVITY PIN FIN BLADE
1.5 INCH CHORD, TIP SECTION, CONDITION !

A-1 FINAL DESIGN, TIP, 1.5IN CHORD, PTOT~150PSIA,T1T~22200EG,TCA~1200DFG

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1827.0 ~18631.0 152.3605
2 1811.0 164671 430.2018
3 1807.0 ~15156,.8 711.6388
4 1792.0 -~10290.5 4703,0436
5 1741.0 9487,4 26750.0140
6 1728.,0 14008,6 6911,3915
7 1676.0 13064,2 203.4022
8 1666.0 36787,1 118,1075
9 1744.0 15232.4 3125,2497

10 1731.0 20164,3 867,9971
11 1748.0 19214,9 784,9123
12 1734.0 25672,7 2%4,2833
13 1763.0 17%95,8 923,5376
14 1747.,0 23454,9 253,0954
15 1769.0 17033,5 958,5432
16 17565,0 22368,6 283,8166
17 1797.0 8363,2 14976,9171
18 1784.0 13236,5 2243,8329
19 1814.0 2470,6 10 YRS PLUS
20 1806,0 5733,1 80343,9260
21 1791.0 9306.7 8745,9835
22 1773.0 15628,9 | 1364,1696
23 1800.0 6376.7 58667.9480
24 1786.0 @1071.8 4247,1910
26 1795.0 =40014,4 4772,4424
27 1751.0 6187,5 10 YRS PLUS
28 1737.90 10483,2 17293,9250
29 1782.0 9691,9 17382,3400
30 1738.0 13826.4 5711,1868
31 1739.0 17474,0 1710,9047
32 1724.0 21978,6 640,4984
33 1726.0 23889,1 442,5342
34 1702.0 31133,1 163,6904
35 1831,0 n2440,6 10 YRS PLUS
36 1810.0 3459,3 10 YRS PLUS
37 1832.0 4059,0 10 YRS PLUS
38 1811.0 10044,7 3219,4573
39 1817.0 10980,0 2083.9234
40 1798.,0 163764,2 597.6311
41 1807.0 14039,3 1010.7198
42 1792,0 18030,5 407.4298
43 1816.0 8998,3 5958,4770
44 1803.0 12630,2 1728.8106
45 1819.0 5076.6 10 YRS PLUS
46 1808.0 7985,3 15019,8475
47 1791.0 12099.2 2719.8326
48 1772.0 175%23.8 763,5157
49 1601.0 8257.,6 14654.,2419
80 1786.0 12513,3 2689,8705
51 165%0.0 42468,7 59,3876
%2 1588.0 54980,2 35,2218
33 1537.0 62472,6 34,7735
54 1523.0 640%4,5 36,8914
35 1569.0 86530,7 43,4289
56 1523.0 $3351,8 42,1809

510



SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-65

|.5 INCH CHORD, HUB SECTION, 23183 RPM, TIT = 2400°F
WCA = 0.036 LB/SEC/BLADE (4.67%
TCA = 900°F, PTOT = 150 PSIA, CONDITION 2

ELEMENT NO,

LB Bt Ko BT RVIR VE S

oy
[Ty

(LR TS TSy Py
NouUawWN

{8

TEMPERATURE

1666.0
1638.0
1587.0
1559,0
1499.,0
1470.0
1479.,0
1427.,0
1505.0
1435.0
1487,0
13%6.0
1480,0
1389.0
1473.0
13968.0
1468.0
1421.0
1479.0
14%0.0
1475.0
1443.,0
1523.0
1501.0
1719.0
1694.0
1666.0
1642,0
1607.,0
1%83.0
1582.0
1555.0
1526,0
1472,0
1549,0
1476.,0
1579,0
1480,0
1596.,0
1492,0
1556.,0
1470.0
153%6.0
1477.0
15n8.0
1472,0
1484,0
1447.0
1522.0
1499,0
1362,0
1227.0
1142.0
1130.0
1221.0
1330.,0

STRESS
~30489,1
'21975|0
~7762,8 10
112,0 10
16889,0 10
24895, 1 10
23439,2 10
37764,9 5
19246,3 10
386813,0 3
26388 ,8 10
51986,7 1
25232,9 10
55105,1
30491,8 8
51544,7 1
29491,2 10
42766,7 2
2295%,7 10
31019,5 10
20583%,3 i0
290%33,0 10
5514,6 10
11490,6 10
~35029,7
~34224,4
-24787,4
~17850,4 1
~3448,1 10
295,58 10
6567,4 10
13435,4 10
23638,1 8
37049,8 1
20325,8 10
38604,2 1
15869,9 10
40346 ,4
10850,3 10
36727 .4 1
17994,3 10
39191,1 1
17839,8 10
32499,9 4
18950,2 10
27826,0 10
20294,7 10
29456,0 10
7162,3 10
12967,4 10
64842,0
84612,4
90636,0 i
90795%,5 b
83283,0
64470,5

OF HOT GAS FLOW),

LIFE(HRS)

445,8264
5547,2636
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
8474,3400
YRS PLUS
58646,8450
YRS PLUS
0224,9163
YRS PLUS
7178.0205
1337,5280
0430,5206
YRS PLUS
5193.7900
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
49,2580
104,0039
1483,9773
7782.84410
YRE PLUS
YRS PLUS
YRS PLUS
YRS PLUS
2709,38%90
8288,2410
YRS PLUS
1368,2376
YRS PLUS
6919,6907
YRS PLUS
1111,6184
YRS PLUS
1783,0776
YRS PLUS
5390,4520
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
YRS PLUS
2566,0763
2980,1418
3496,5730
9803,15%520
4779,83686
7241,6642
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TABLE K-66

SCHEME A-| CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

1.5 INCH CHORD, MEAN SECTION, CONDITION 2

ELEMENT NO,

OO BN

NOR RN R RIS B 45 8 o |5 45 b Ja 8
MBUNP OO ONOUW AW NE O

BldAVWLWUWHUWLUWLWEDNDND
QOO NOUVALWNDE Q O~

F QP N S e N
LSRR TR N

o
@~ O

TEMPERATURE

1810.0
1784,0
1760.0
1735.0
1629.0
1607.0
15%7.0
1545.0
1625.0
1591.0
1629.0
1589.0
1628.,0
1589,0Q
1640.0
162740
1678.0
1654.0
1701.0
1680.0
1652.0
1609.0
1673.0
1637,0
1806.0
1781.0
1726.0
1703.0
1704,0
1681.,0
16%1.0
16%7.0
1657,0
1611.0
1732,0
1684,0
1742.0
1692,0
1740.0
1695.0
1706.0
1670.0
1715.0
168%9.0
1706.0
1686,0
1651.0
1609.0
1672.0
1636.0
1501.0
1384.0
1306.0
1284,0
1366.0
1483,0

STRESS

-25592.,9
-24863,7
-23756,1
~16007,6
19856.1
27256,2
48602,1
54138,0
28038,5
39360,2
31449,8
45079.,5
34149,7
47127 ,5
24174,7
35862,1
17098,0
2%413,3

7692,0
14746,7
21206,8
35421,9
131793,6
25384,0
-246485,9
-22553,4
'733117

~444,1

3826,2
10667 ,4
11918,4
22202.,5
25217.8
38953,1

6619,8
20814,4

9082,6
23539,1
10723,3
23758,6
19330,0
29824,9
12783,0
20231.,7
10464,4
15944,9
24108,2
36889,0
1597041
270000
60472,0
79095,8
85930.5
87447,8
79486,9
64892,0

LIFE(HRS)

42,8961
88,3774
190.878p
3034,2697
12710.1471
3983,2328
363,2363
254,12%7
2105,8546
431,6249
913,6225
172.5874
524,7553
123,5960
1965,9033
388,7959
8921,7567
1759,41289
10 YRS PLUS
18521,7820
4520Q,3723
643,9621
30579.8260
2731,9134
56.0467
150.1346
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
70026,7460
35480,5740
32168,9077
1699,5783
264 ,9661
10 YRS PLUS
2226,6463
35231.,6830
1010.2722
14828,8330
896,5583
2100,5353
464,08949
14329,2831
2383,0499
38678,7080
10647 ,5349
2504,5367
468,5648
15183,6160
1983,8560
124,2704
93,5674
204.,3003
281 ,7608%
139,28417
195,7337
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TABLE K-67

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
|.5 INCH CHORD, TIP SECTION, CONDITION 2

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)

1 1826.0 -23994,3 41,4182
2 1801.0 ~23720,9 75,8160
3 1795.0 -23538,2 89,8996
4 1773.0 -21846.8 207.7538
5 1696.0 8100,8 10 YRS PLUS
6 1676.0 15111.9 18208,7400
7 1601.0 42725,8 187,5228
8 1583.0 48328,5 117,9936
9 1701.0 16902,9 5289,9126
10 1681.,0 24565,9 1069,6203
11 1708.,0 22657,9 820.0013
i2 14682.,0 32641,5 192.4410
13 1731.0 19914,2 941,455%
14 1705.0 3010946 188,4968
15 1738.0 19396,2 940.7676
16 1717.0 27828,6 241,7638
17 1780.0 5956,9 10 YRS PLUS
18 1760.0 13505.1 3681,574%
19 1803.0 ~1886,5 10 YRS PLUS
r{ 1789.0 3317,8 10 YRS PLUS :
a 1755.0 11659,8 7528,8849
22 1725.0 22334,1 581,2858
23 1768.0 7235,8 70786,23%90
24 1744, 15383,3 2976,5628
25 1800.0 -22732.3 94,3244
26 17760 -20709.8 252!0‘70
27 1709.0 4138,0 10 YRS PLUS
28 1686.0 11252,0 50486 ,5280
25 1712.0 9271,6 66698,.3770
30 1689.0 16088 ,4 9398,9304
31 1693.0 21084,2 1643,5805%
32 1670.0 279774 68%,9112
33 1678.0 29437,0 414,8297
34 1640.0 40869 ,0 97,1888
35 1833.0 *8453,6 5859,3209
36 1801.0 642,5 10 YRS PLUS
37 1834.0 1311,4 10 YRS PLUS
38 1802.0 10362,2 3613,5080
39 181240 11191,% 2194,8748
40 1782.0 19392,3 3133,5478 :
41 1795.0 15905,6 743,4286 :
42 1772.0 21790,1 15,0309
43 1809.0 7759,46 17247,9110
44 1788.0 13344,4 1972.4999%
45 1812.0 1800.1 10 YRS PLUS
46 17905.0 6108%,5 81064,4350
47 1785,0 16119,3 1796.,5402
48 1724.0 25178,3 332.Q0895
49 1769.0 10453,1 7835,9919
$0 1745.,0 17384,7 1522.3739
51 1589.0 86057,6 60,1085
32 1462.0 710434 9,279
53 1383.0 81540,7 55,2401
54 1362.0 82994,4 73.9606
55 1434,0 73485,8 65,1724
56 1522.0 56433,1 102.7320
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SCHEME A-l

ELEMENT NO.

OB A W

CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.5 INCH CHORD, HUB SECTION, 23800 RPM, TIT = 2560°F,
WCA = 0.04177 LB/SEC/BLADE (5.58% OF HOT GAS FLOW),

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3

TEMPERATURE

1617.0
1575.0
1509.3
1467.0
1398.0
1354,
1386.0
1310.0.
1426.0
1326.0
1401.,0
1271.0
1391.0
1262.0
1382.0
1274.0
1372.0
1304.0
1382.,0
1340.0
1347.,0
1298.0
1409.0
1375.0
1690.0
1682.,0
1614.0
1578.0
1535.0
1500.0
1512.0
1472.0
1449.0
1369.0
1483.0
1379.0
1523.0
1383.0
1546.0
" 1398.0
1491.0
1368.0
1463.0
1379.0
1424.0
1371.0
1360.0
1303.0
1408.0
1372.0
1216.0
1032.0
915.0
901.0
1026.0
1175.0

TABLE K-68

STRESS

-41839,6
-29847,4
-13385,3
~1870.6
17048,4
28632.2
21802,8
42303,0
15281.3
42586, 4
24%41,0
61457,0
23096,2
65%88,2
30063.8
60478,8
29179.1
48227,8
21357.,6
32659,3
252147
38405.1

6270,8
14639,7
-4294p,2
~42776.8
~32805,0
-23072,2
=6241,5

255%6,7

4052,1
14020,6
23428,3
42860,1
18445,0
438680,9
12795,0
46642,0

5911,9%
41939,7
15218,9
44865,6
14688,0
34988,8
15791,6
28405,7
2487%,5
38702,8

8446,6
17017,6
77919,8
91745,0
95382,2
$5315.0
90276,5
77421,2

LIFE(HRS)

145,6604
5289,1313
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
87524.4940
10 YRS PLUS
50317,5540
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
21,7067
33,9148
999.0463
21669,8520
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
74255,3880
10 YRS PLUS
39766.4720
10 YRS PLUS
58599,4840
10 YRS PLUS
87554,4330
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
174841,6650
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
79004,9540

515



*¢ NOILIGNOD ‘Q¥OHD HINI G°

1=y 3W3IMIS

3Qv18 NIJ NId 3HL 40 SIN3IW3T3 IYIILI¥) 3HL H0J IWIL HLIM NOILVIYVA NIVYLS GNV SS3¥LS 4334

"2 N9 Id

, S L R A S R SR

e i e R
- iovor 04 | omp ool o9 vog ° O9p  Qos - 00z |

i

1
!

1
¥
S SRS

m.. qadu

[ [ Ri
R U AT S

516



TABLE K-69

SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
I.5 INCH CHORD, MEAN SECTION, CONDITION 3

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)

1 1773,0 -32665,3 23,6637
2 1735.0 -32648,5 85,6680
3 17070 -32311.9 113.9808%8
4 1671.10 -22083,1 2313,0%29
S 15%3.0 22093.2 10 YRS PLUS
] 1502.0Q 31006.,0 30978.6410
7 1424,0 54202,2 3036,0759
B 1392.0 63474,0 1363,.8761
9 1545,0 28076,1 17798,7220
10 1467.0 42164,8 3149,6505
11 1551.0 32624,7 5464,7224
i2 1493.0 50005,0 921.0869
i3 1549.0 36226,0 2582.9106
14 1492.0 83152.2 5%2.4301
15 1591.0 24996.9 9973.7381
16 1543.0 39301.9 1524,7351
17 1612.0 16778.9 57670.6160
18 1578.0 27476,5 8222.%110
i 1640.0 4927,8 10 YRS PLUS
26 1611.0 14593,5 10 YRS PLUS
et 1568.,0 23392.6 26612,3750
22 1505.0 41078,8 3039.0158
23 1597.,0 14430.0 10 YRS PLUS
24 1543.0 29328,1 14219,.3632
25 1768.0 ~31630.8 32.5443
26 1732.0 -29630.,1 110.5399
27 16%8.0 «9799,4 10 YRS PLUS
28 1624.0 477,11 10 YRS PLUS
_9 1632.3 4289,3 10 YRS PLUS
30 1597.0 14598,4 10 YRS PLUS
31 1621.0 13225,2 10 YRS PLUS
32 1571.0 27056,3 10907,4208
a3 1585.0 27333,14 7027,.5825
34 1519.0 43883,2 1291.6292
35 1686.0 3157,5 10 YRS PLUS
36 1619.0 22884.8 7469,4431
37 1699.0 8576,0 10 YRS PLUS
38 1629.0 26772.1 2493,5778
39 1697.0 8427.2 1U YRS PLUS
40 1634.0 26632.9 22%8,9029
41 1650.,0 20143.3 6640,1493
42 1600.0 34590, 1 970.8137
43 1660.Q 11783,1 84860.5140
44 1623.0 22358,9 7530,0848%
45 1647,0 8658,8 10 YRS PLUS
46 1618.,90 16613,6 51767.,0430
47 1566.0 27418,7 11540.1702
48 1504.0 43303,0 2140,3426
49 1595.,0 17478,3 72543,2280
50 1542.0 31339,6 9317.01487
51 1367.0 73367,0 420,8059
92 1204.0 91279,8 1482,3635
33 1102.0 $5201,6 19655,4600
54 1075.0 $5563.,7 48316,8070
55 1187.0 90630.4 2964,410%
56 1306.0 77571,0 1090.5889
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TABLE K-70

SCHEME A-! CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

.5 INCH CHORD, TIP SECTION, CONDITION 3

ELEMENT NO.

O @ IO B LN

TEMPERATURE

1784.,0
1747,0
1743.0
1740.0
1613.0
1583.0
1495,0
1469.0Q
1631.0
16p2.0
1640.0
1603.0
1670.0
1634.0
1679.0
16‘800
1733.0
1704.0
1762.0
1742.0
1696.0
165%3.0
1713.0
1680.0
1749.0
1713|Q
1624.0
1560.0
1632.0
1598.0
1642.0
1577.0
1%99.0
1545, 0
1607.0
1762.0
1809.0
1763.0
177800
1736.0
1784.0
1721.0
1772.0
1742.0
1774.0
175%0.0
1696.0
1682.0
1715.0
1682.0
1432.0
1300.0
1192.0
1166.0
1264.0
1384.0

STRESS

~31777.0
=32125,9
~32160,8
~-30567,7
- 8405,3
48109,0
46862,4
54833.3
17068,4
27998,3
25115,4
39126.,0
21792,1
35838.9
21118,2
32955,9
3549,8

14499 ,8 °

~6646,8
728,0
11966,7
27230.7
6062,7
17344,6
~30969.,1
~28698,9
'5308,2
1539¢,2
11258,7
21232,9
25601,7
35020,1
34564,7
48112,3
-14578,2
~3001,5
-1461,3
10612.6
11632,0
22764,2
17696, 4
26263,7
6870,5
14606.8
-908,3
4746,9
18193,8
31059,1
10371.5
19944,2
68449,0

85459,6

94615,9
95172,2
86958,3
70962,6

LIFE(HRS)

22.2025
47,1498
51,2562
152.3586

10 YRS PLUS
81508,1430
1492,4044
774.0357
31129,6210
3847,0551
2678,5446
335,3837
2522,1121
314,6041
2345,5329
411.7970

10 YRS PLUS
10809.3148
10 YRS PLUS
10 YRS PLUS
30629,1700
1226,8922
10 YRE PLUS
7816,9319
56,9949
208,7928

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
18766,9780
4997,8904
1605,4046
1004,6306
320,3286
853,3%47

10 YRS PLUS
10 YRS PLUS
8638,082¢
4317.0480
409,4730
1108,5869
285%,2860
83521.,4430
4018,1646
10 YRS PLUS
10 YRS PLUS
3920,9896
588,1358
31548%,0280
3126,2483
177,2337
263,9378
1059,5912
2168.,2248
568,4655
414,0182
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SCHEME A-1 CONVECTION COOLED CAS
|.5 INCH CHORD, HUB SECTION,
WCA = 0,11149 LB/SEC/BLAD
TCA = 900°F, PTOT = 450 PSIA,

ELEMENT

WO N OB AN

- s
N O

NO.

TEMPERATURE

1550.0
1498.0
1475,0
1424.0
1476.0
1416.0
1522.0
1432.0
1556.0
1440.0
1535.0
1387.0
1527.0
1377.0
1515.9
1388.,0
1496.0
1411.0
1494.0
1440.0
1406.0
1333.0
1443,0
1390.0
1609.0
1560.0
1614.0
1563.9
1566.0
1517.0
1580.0
1524.0
1564.0
1470.0
1588.0
1467.0
1615.0
1458,0
1632.0
1467.0
1586.0
1444,0
1563.0
1461.0
1526.0
1458.0
1418.0
1334.0
1443,9
1387.,0
1301.0
1122.0
1024.0
1023.0
1131.0
12A80.0

TABLE K-71

STRESS

-1825,1
12336.8
17456,8
31268,3
18812.2
34957,8
8395,9
33037,6
3000.2
35254.7
11899 ,4
53262,4
10035,8
57721.2
17924,0
53266, 4
19896,9
43501.9
15549,3
30336,8
33906.5
53773.4
21085,0
34985,2

-15327.,5

-1804,8

~11519,0

2403.8
6869,8
19536.,6
21719,5
14319,9
38125,3
11736,2
42504,7
86842,0
48766,6
3124,0
45879,5
11919,6
47437,9
10709.3
36453,1
12054.,4
29150.,2
33660.,6
546876,0
22987.7
37070,9
74738,5
91574 ,4
95316,3
95085,0
8931%,9
72596.2

T TWO CAVITY PIN FIN BLADE,
22700 RPM, TIT = 2290°F,

£ (4.7% OF HOT GAS FLOW,
CONDITION 4

LIFE(HRS)

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
71628,6880
10 YRS PLUS
10629,3312
10 YRS PLUS

6387,7464
10 YRS PLUS
10308,3414
10 YRS PLUS
29835,6330
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
51143.4800
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
1C YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
15093,6538
10 YRS PLUS

6894,64877
10 YRS PLUS

2998,9862
10 YRS PLUS

3842.1597
10 YRS PLUS

5633,6744
10 YRS PLUS
28945,8430
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
40354.,9600
1T YRS PLUS
10 YRS PLUS

2247,1602
22030.0710
10 YRS PLUS
10 YRS PLUS
26676,5010

6664,0691
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TABLE K-72

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.5 INCH CHORD, MEAN SECTION, CONDITION 4

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1684,0 -22774,1 1444,6253
2 1633.0 5555, 1 10 YRS PLUS
3 1638.,0 -8687,4 10 YRS PLUS
4 1590.0 6764,3 10 YRS PLUS
5 1584, 14096,1 10 YRS PLUS
6 1537.0 27536,3 25128,9500
7 1542.0 29388,0 14424,7918
8 1496,0 42738, 4 2936.0078
9 1632.0 10831,6 10 YRS PLUS

10 1567.0 31260,1 4800.5641
11 1635,0Q 17238,9 26379,0060
12 1556.0 42401.1 621.6886
13 1628.0 23122,0 5603,3763
14 1551.0 47265,4 315,8703
15 1662.0 12689,0 59328,3450
16 1597.0 3459p,9 1048,5511
17 1666.0 9135,9 10 YRS PLUS
18 1618.0 25334,2 4522,9936
19 1681.90 842.,3 10 YRS PLUS
20 1639.0 14667,1 56679,1640
21 1569.,0 31398,5 4412,2799
22 1470.0 57838,3 446,1188°
23 1595.0 22997.,1 13856,2411
24 1507.9 47140,2 1028.0%32
25 1683.0 -16938,2 8272,2609
26 1634, 3960,6 10 YRS PLUS
27 1657.0 -3201,5 10 YRS PLUS
28 1607.0 12107,4 10 YRS PLUS
29 1660,0 3235,6 10 YRS PLUS
30 1609.0 18601,4 334465,1020
31 1671.0 6388,1 10 YRS PLUS
32 1600.0 27%15.0 4151,0103
33 1667.0 11708.,3 72034,1090
34 1579.0 37018,2 981,7164
35 1736.0 -1678,6 10 YRS PLUS
36 1648.0 24334,2 2577.2265
37 1743.,0 4909,9 10 YRS PLUS
38 1651.0 31821,7 486,597
39 1742.,0 6718,0 1D YRS PLUS
4) 1659.0 31045,1 470.85%49
41 1698.0 16996,6 5533,6715
42 1629.0 37384,6 255.%770
43 1703.0 9364,6 78855,5790
44 1651.0 24522.,4 2293,5%902
45 1683,0 7194,7 10 YRS PLUS
46 1641.0 19047,5 12174,0718
47 1566.0 36409,9 1577,5825
49 15%92.0 26858,2 6464,3114
50 1506.0 49512,8 705,9082
51 1399.0 72555,0 200.5137
52 1230.0 90729.,7 733.0273
53 1138.0 94978,5 5860.4926
54 1143.0 94538,2 5451 ,3139
55 1254.0 86356,7 874,6436
56 1388.0 48147, 4 636,0501
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SCHEME A-I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-73

{.5 INCH CHORD, TIP SECTION, CONDITION 4

ELEMENT NO.

WO NO IS WA

[Ty ryere
W o

2 BB UULUULWUH UL WNRNRNRNNRN N RN N - e
NFHFOVONOOVAWNPOOYOENUVIA LN OWYENONUN A

Fr S
[V W

(VAP I N Y
Laalile B I RN ¥

TEMPERATURE

1700.+0
1650.,0
1674.0
1630.0
1649.0
1604.0
1579.0
1539.0
1680.0
1637.0
1684,0
1629.0
1706.0
1652.0
1707.0
1662.0
1745.0
1761.0
1731.0
1650.0
1574.0
1667.0
1605.0
1675.0
1628.0
1628,0
1576.0
1645.0
1613.0
16%7.0
1606.0
1649.0
1593.0
1817.0
1755.90
1814.0
17514.0
1789.0
1728.0
1764.0
1716.0
1776.0
1732.0
1770.0
1733.0
1648.0
1573.0
16469.0
1608.0
1450.0
1305.0
1199,0
1193.0
1291.0
1429.0

STRESS

-27664,9
~11447,4
-19107.8
~4566,6
-532.,6
14505,5
26350.7
38295.3
3569,0
18830,7
12269,5
31969,3
10581.1
30293.,6
11403,6
27619,3
~1938,3
12949,2

-9106.9

1278,3
22912.2
4766%9,9
16684,9
37321.0

-15260.3

-346,4

7413,2
22505,2

4378,1
19956,1
14805,6
30180,5
15798,0
38347,5

—1491" 4

1894,8
~1109,6
16391,0

9318,8
26400,6
14492,1
27791,4

4385,1
16429,8
~2259,3

7335,9
29991.8
49644,8
21145,7
39762,4
66104,5
84815,9
94121,5
93685,7
84203,6

64029.2

LIFECHRS)

352,5914

10 YRS PLUS
5061.1431
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10251.8834
2126.4343
10 YRS PLUS
14565,5434
37977.8790
817.2182
37222.8680
656.6330
27679,9n80
902.0255

10 YRS PLUS
18471,3360
21339.0560
10 YRS PLUS
3312,8492
164,5350
13625,5738
472.0027
17789,5790
10 YRS PLUS
10 YRS PLUS
25941,0390
10 YRS PLUS
18848.,7620
33322.2730
2167.8074
17395,5140
511,8008
609.2590

10 YRS PLUS
10 YRS PLUS
1813,5316
9104,7606
235.0996
2434,8874
234,509¢6

10 YRS PLUS
2849,0276
10 YRS PLUS
10 YRS PLUS
773.5783
121,9915%
2963.9875
2%7,7221
169.2692
259,8458
942,6359
1285,2867
444,9626
442,0%24
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TABLE K-74

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
|5 INCH CHORD, HUB SECTION, 22900 RPM, TIT = 2340°F,
WCA = 0.01172 LB/SEC/BLADE (4.51% OF HOT GAS FLOW),

TCA = 900°F, PTOT = 50 PSIA, CONDITION 5

ELEMENT NOQ. TEMPERATURE STRESS LIFE(HRS)
1 1665.0 ~39988,5 61.5984
2 1651.0 -38421.7 119,7635
3 1562.0 -21565,9 20547,9440
4 1579.0 ~17893,6 10 YRS PLUS
5 1460.0 14123,6 10 YRS PLUS
6 1448.0 17445,1 10 YRS PLUS
7 1410.0 27857.4 10 YRS PLUS
8 1386.0 34394,0 10 YRS PLUS
9 1406.0 30500,7 10 YRS PLUS

10 1371.0 40133,1 10 YRS PLUS
11 1395.0 34862.4 10 YRS PLUS
12 1350.0 475%29.,0 10 YRS PLUS
i3 1393.0 34038,5 10 YRS PLUS
14 1348, 49028,1 76622,6540
15 1394.0 35888,0 10 YRS PLUS
16 1358.0 46056,2 10 YRS PLUS
17 1405.0 32101.1 10 YRS PLUS
18 1383.0 38311.9 10 YRS PLUS
19 1424.0 25485,9 10 YRS PLUS
20 1411.,0 29102,0 10 YRS PLUS
21 1464.0 13390,5 10 YRS PLUS
22 1451.0 17099,8 10 YRS PLUS
23 1503.0 1964,1 10 YRS PLUS
24 1495.0 4155.2 10 YRS PLUS
25 1707.0 -39948,6 23,4729
26 1695.0 ~40025,8 30,4218
27 1630.0 -29363,7 1393,6350
28 1619.0 -26201.8 3684,1155%
29 1558.0 =7170,0 10 YRS PLUS
30 1548,0 ~4666,2 10 YRS PLUS
al 1500.0 9953,3 10 YRS PLUS
32 1488.0 12915,3 10 YRS PLUS
33 1442,0 26342,4 10 YRS PLUS
24 1418.0 32083,8 10 YRS PLUS
35 1452.0 25408,6 10 YRS PLUS
36 1415.0 34413,0 10 YRS PLUS
37 1478,0 20867,9 10 YRS PLUS
38 1428.0 32856,0 10 YRS PLUS
39 1495.0 16495,9 10 YRS PLUS
40 1441.0 29855,6 10 YRS PLUS
41 1470.0 21419,4 10 YRS PLUS
42 1427.0 31701,3 10 YRS PLUS
43 1459.0 215967 10 YRS PLUS
44 1431.0 26330,5 10 YRS PLUS
45 1444.0 22329,8 10 YRS PLUS
46 1427.0 26388,1 i0 YRS PLUS
47 1470.0 12998,2 10 YRS PLUS
48 1455.0 16612.7 10 YRS PLUS
49 1503.0 2755,1 10 YRS PLUS
50 1494.0 4961,2 10 YRS PLUS
81 1360.0 46482.3 83774,2830
52 1284.0 66038,2 22399.5%980
93 1231.0 75795,6 16660,Q880
B4 : 1216.0 77406.2 19495,8630
55 1272.0 65701.7 35397,5760
56 1335.0 48244,8 10 YRS PLUS
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TABLE K-75

SCHEME A-I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

1.5 INCH CHORD, MEAN SECTION, CONDITION 5

ELEMENT NO,

-
OWOUIUNOU AWNE

-
—-

T e TR T
O NS R

TEMPERATURE

1812.0
1799.0
1764.0
1753.0
1614.0
1605.0
1528.0
1520.0
1576.Q
1563.0
1581.0
1564.0
1586.0
1569.0
1609.0
1595.9
1638.0
1629.0
1667.0
1658.9
1691.0
1676.0
1708.0
1695.0]
1809.0
1798.0
1717.0
1708.0
1667.0
1657.,0
1639.0
1625.0
1607.0
15R7,0
1662.0
1642.0
1672.0
1650.0
1672.0
1653.0
1654,)
1639%9.0
1667.0
1656.,0
1671.0
1663.0
1691.0
1677.0
1707.0
1695.0
1533.0
1470.0
1427.3
1397.0
1444.,0
1490.0

STRESS

~25899,2
~25866,9
~24140,6
'2092914
22531.2
25455,2
4732%9.3
49618,8
35970.7
39700,5
36655,
41609,7
36799,3
41747,1
31090.0
35575,8
22478.3
25524.3
13665,3
16639,0
6230,0
11064,3
989.0
5059,2
-25714,1
’2498116
’940711
~6676.9
7179.,5
10262,4
17210.1
21553,2
28123,8
33674,5
12593,7
18699,8
11956,2
18539,5
13271.0
18923.1
19409.8
23864,7
15306,2
18544,4
13661.3
15953,8
7004,1
111764
1880,2
5452,9
48207,1
40243,7
67253,5
72040,6
63865,6
56090.5

LIFE(HRS)

38.6476
51,7767
161.0724
401,4416
9209.5043
6207,7187
569.,0836
478,0028
1336,7809
823,4477
1009,5077
575,6702
59,3249
494,6141
1646 ,5662
890.5555
49%4,5553
3259.,4368
37424.,0740
17522.6230
10 YRS PLUS
70144,8260
10 YRS PLUS
10 YRS PLUS
42,8110
63,1104
$26823,15%00
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
23930.369%0
8494,5095
3299.8475
1660,4536
61254,6960
13338,3186
58001.8740
11405,3996
37384,2600
9264,9907
7662,Q378
3589,9%08
21611,8050
9731.65%21
33697,6430
19331.6600
10 YRS PLUS
65787,6010
10 YRS PLUS
10 YRS PLUS
430,7278
203.4484
254 ,3345%
233,889
302.2413
382,46423
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TABLE K-76

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.5 INCH CHORD, TIP SECTION, CONDITION 5

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1830.0 ~23378,3 42,8369
2 1818.,0 ~23340,9 56,1000
3 1796.0 -22562,1 106.7285
4 1786.0 ~21569,8 143,Q0779
5 1678.0 45038.8 17707.335%0
6 1669.0 16173,6 7862.1686
7 1608.0 40022.,3 243,9041
8 1600.0 42912,1 186,5319
9 1678.0 21623,6 2135,7023

10 1670.0 24792,3 1344,1133
11 1685.0 25186,5 8%1.0270
12 1675.0 29170,9 471,9744
13 1706.0 22624,6 866.8980
14 1696.0 26727.2 471,848
15 1716.0 22136,5 752.0264
16 1708.0 25407.3 464,3611
7 1785.0 11312.8 8417.0175
18 1747.0 14555,6 3611.8878
19 1782.0 4090.5 10 YRS PLUS
20 1776.0 6442,0 10 YRS PLUS
21 17%9.0 -501.5 10 YRS PLUS
22 1790.0 2724,4 10 YRS PLUS
23 1809.0 »3563,1 10 YRS PLUS
24 1802.0 -916,5 10 YRS PLUS
25 1810.0 ~22866.3 73,5064
26 1799.0 =22389,4 103,2553
27 1719.0 394,2 10 YRS PLUS
28 1710.0 3246,8 10 YRS PLUS
29 1688.0 13373,7 23706,7970
30 1679.0 16097,2 12130,2344
31 1666,0 23700,4 1866,3536
32 1656.0 _26740,6 1262,3370
33 1652.0 30256,2 661,8674
34 1638.0 34397,2 387,870Q7
35 1775.0 =1606,5 10 YRS PLUS
36 1742.0 1811,8 10 YRS PLUS
37 1780.0 4394,5 10 YRS PLUS
38 1767.0 7883,5 56244,4720
3% 1768,0 11327,2 6075%,2355
40 1786.0 14279,2 3166,6784
41 1762.0 14625,2 2449,1942
42 17%2.0 17000.2 14585,0887
43 1776.0 10264,7 7004,0043
44 1768.0 12102.3 4742,7957
45 1785.0 6718.9 66910,9050
46 1779,0 7932,0 32116,0010
47 1799.0 1794,6 10 YRS PLUS
48 1760.0 4031.6 10 YRS PLUS
49 1809.0 =1711.1 10 YRS PLUS
50 1802.0 226,2 10 YRS PLUS
51 1600.0 460012 113,0610
92 1551.0 . %3802,9 106.6%22
53 1%06.0 60616,7 101,0222
84 1487.0 63545,0 102,1686
55 1527.,0 56723,5 120,5238
56 1572.0 - 49083,9 137,158

524 .



TIP SECTION ( 75% SPAN)

MEAN SECTION {50% SPAN)

3% SPAN'

{

ROOT SECTION

5-67982

SCHEME A-1 CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE
1.5 INCH CHORD

FIGURE K-13,
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SCHEME A-~l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
I.5 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2100°F,
WCA = 0.01146 LB/SEC/BLADE (1.407% OF HOT GAS FLOW),

TCA = 1200°F, PTOT = 150 PSIA, CONDITION IA

ELEMENT NO.

IO D N S e

[N T
W b

- e
(LN

NN s
[R=-N- V-

n
w

TEMPERATURE

1665.1
165%.0
1624.0
1618.0
1540.0
1835.2
1496.,0
1484,Q
1465.0)
1445.(
1485.0
1429.,0
1452.0
1427.0
1450.0
1430.0
1453.0
1440.0
1454.0
1446,0
1433.0
1424.,0
1446,
1439,.0
1689.0
1684,
1654.0
1650.9
1611.0
1606.0
1559.49
1553.1
1%12.0
1478.9
1492.0
1471.3
15u3.0
1473.0
1511.0
1479.,0
1494,)
146%.1)
1423.0
1466,0
1466.0
1456.0
1436.0
1426.0
1446t{!
1439.9
1394.0
1392.0

TABLE K-77

STRESS

=22202.9
"20389.4
~10566,8
~8654,1
12351,3
13794,7
23818,0
27217,0
31233.5
36832.1
32324,6
39665,4
30040,4
38158,9
29166,4
34658,8
2540Q3,3
28933,0
22147,2
24251,6
25474 .7
27869,1
20715,9
22519.5
~26960.8
-17218,7
~16163,9
~3894.,0
~2536.9
10489,3
11899,8
22924,9
31674,7
27751.9
32900,9
23054,4
30464,8
18027,5%
26108,3
19009.4
25370.2
34p21,3
22726,9
19299,.8
21910.0
24668,7
272548,8
20608.,7
22454,7
52978,0
51846,7

LIFE(HRS)

2625.,2857
4842,7912
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
86852,235¢0
42491.2000
10 YRS PLUS
35060.2150
1C YRS PLUS
53247.5080
10 YRS PLYUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
401.3652
601,8401
16021.8211
25416.0590
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
53354,0760
87329,8700
49332.9850
10 YRS PLUS
81848,9220
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
16 YRS PLUS
10 YRS PLUS
10 YRS PLUS
9078.68312
11816,2178
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" TABLE K-78

SCHEME A-1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

.5 INCH CHORD, MEAN SECTION, CONDITION 1A

ELEMENT NO.

WO N O BN

(SR Y SN
WN D

TEMPERATURE

18n2.0
1796.0
1773.0
1767.0
1484.0
1680.0
1613.0
1607.0
1601.0
1592.4
1599.0
1589.0
1600.0
1590.0
1614.0
1606.0
1629.0
1624.0
1638.0
1633.0
1605.0
1593.0
1609.0
1559.0
1803.0
. 1797.0
175640
1752.0
1720.0
1716.0
1691.0
1685.0
165%7,0
1647,
1656,0
1643,0
1656.,0
1643,0
1654 o0
1642.0
1642,9
1633.0
1649.3)
1642.0
164603
. 1640.0
1605,
1593.0
16n9.0
1598.0
1554.0
1543.0

STRESS

~20015,3
~18893,7
-13054,9
~11439,5
12343,6
13873,3
33934,3
315794,8
36036.9
38476,7
34142.,7
36697,9
31644,6
34175,0
25324,9
27651,0
18947,6
20363,3
14662,3
16096.7
24229,6
2755%4,6
22697,8
25721.7
-20256,8
~20635,0
~8292.8
=7210,2
1400,6
2870.1
§223,4
11049,3
19117.,4
22356,0
17681,5
21801.0
14653,7
18901.9
12942,6
16912,3
14911,3
17940.3
11360,5
13723,6
11183,5
13243,6
23530.3
27187,2
22130.8
296276
%0372,9
§1867,5

LIFE(HRS)

173,3370
282.9438
3098,.57Q2
6006,9999
370%4,.7860
27362.8260
802.7642
624 ,8745
690.6927
510.4063
1098.0346
813,2337
1843,2327
1376.2713
5034,0399
3753,5431
17321.1%40
12211.0800
58334,8830
41004.2110
8100.5447
5405,9288
10149,8902
6871,6213
187,0652
159,6942
44187.0390
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
55449,3840
7819,8035
4028,0394
13008,5%89
5027.9033
36016,9820
12132.0984
67597.9620
24431,2080
48104,0710
21928.6170
10 YRS PLUS
71918,0960
10 YRS PLUS
10 YRS PLUS
9428.7%16
5857,6196
11477,1476
7203.5851

188,5992

180.3945
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fi- ' TUNVECTICN COCLED C-ST TwWO

[

ELEMENT

NN R RN R e s e R
VAR O C®NFITBUNE T OUE NG T SUNE

~~

TABLE K-79

CayITY PIN FT! BLADE

LIFE(HRS)

175.2803
215,8125
780.2874
1468,1573
10 YRS PLUS
78690.5590
916.5468
757.9804
1139,0878
$33,1596
1064,6313
795.7504
2061.4169
1325.8327
40%7.0381
2602.2384
36581.1970
18673,.1190
10 YRS PLUS
10 YRS PLUS
5338.7590
2516,3947
5609.9042
3434,3857
252,3534
4%4,3780

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
14723,6003
10280.4352
3576,4539
1688,3538
10 YRS PLUS
53286,664410
10 YRS PLUS
36486,1500
32036.1610
14563.8332
23505,6060
15520.9716
1C YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
4284,0213
2332.0827
%437,8812
3179,7449
94,7488

Terrm FunTie YTP 5 TTL0 L« iTLON
NQ. TEMPERATURE STRESS
1830.0 -17964 .8
1824.0 -1772%9.0
181G.9 ~14641,3
180541 -13000.0
1739.0 6910,9
1735.0 8247.,0
1682.0 25185.5
1678.1: 26862.8
1689.0 23318.3
1685.9 24745,8
168%.3 23642,3
16A3.0 25743,0
1701.0 19764,4
1695.Q 21878,3
1708.0 17173.9
1703.0 18905-5
1731.0 9412.0
172643 11110.1
1740.90 6051,3
1737.0 7080,3
1705.0 16567.9
1696, 19537.4
1705.¢ 16417.,2
1699.0 18366.8
1821.0 -17444.,5
1816.0 ~15926,1
1774!“ -306017
17690 ~1621.9
17%1.,( 4336,4
1746.0 5798,7
1729.0 11605,4
1724.0 13098,7
1716.0 17864.,8
17r2.0 20295.4
1750.0 6203.4
1742.0 8526.2
1749%.0 7039.9
1742.0 9035.6
17410 9245.0
1734.0 11248.1
17370 9796.3
1732." 11208,4
17460 6042.0
17410 7474,0
1747.0 4613,5
1743.0 5724,5
1704.0 17313.9
1696.0 19767,8
1706.0 16435,2
1699.0 18600,5
1629.0 426%96.,1
1619.0 44420,8

91.6204

529



TABLE K-80

SCHEME A-I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
1.5 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2100°F,

WCA = 0,009545 LB/SEC/BLADE (I. l72% OF HOT GAS FLOW), »
TCA = 900°F, PTOT = 150 PSIA, CONDITION 2A -
ELEMENT NO. TEMPERATURE STRESS LIFE(NRS)
3 1646.0 ~44251,3 49,5286
2 1640.0 ~44123,9 87,9299
3 1591.0 ~34453,3 1261,8256
4 1584.0 -32490,9 2328,4636
5 1465.0 ~2151.,9 10 YRS PLUS
6 1458,0 -214,1 10 YRS PLYS
7 1387.2 17309.6 10 YRS PLYS
8 1371.0 21559,5 10 YRS PLUS
9 1314,0 34169,9 10 YRS PLUS
10 1284,0 42351,7 10 YRS PLUS
11 1294,0 36450,3 10 YRS PLUS
12 1254.0 47509,7 10 YRS PLUS
13 12R8.0 33423,8 10 YRS PLUS
14 1249.0 45243,2 10 YRS PLUS
15 1285.0 31358,4 10 YRS PLYS
16 1284.0 39891,0 10 YRS PLUS
17 1269.0 25799,8 10 YRS PLUS
18 1270.0 30721,5 10 YRS PLUS
19 1290.0 21197.,6 10 YRS PLUS -
20 1278,0 24190,6 10 YRS PLUS -
1 1249.0 28613,2 10 YRS PLUS - =
22 1234.0 32467,4 10 YRS PLUS =
23 1266.0 22379.3 10 YRS PLUS
24 1256.0 24862,1 10 YRS PLUS
25 1678.0 -43927.9 24.5112
25 1673.9 -44007,7 27.1689 =
27 1639.0 ~43316,4 67,4566 =
28 1634,0 -43293,9 76,3067
29 1576.3 -27662,3 8334,5%16
36 1572.0 ~26810,8 11205.1444
31 1486,0 »4359,7 10 YRS PLUS
32 1479.0 -2780.0 10 YRS PLUS
33 1406.9 15902,8 10 YRS PLUS =
34 1345,0 20919,2 10 YRS PLUS
35 1353.0 28068,1 10 YRS PLUS
36 1324.¢ 35815,6 10 YRS PLUS =
37 1362,0 22%70.9 10 YRS PLUS -
33 1318.7 33045,2 10 YRS PLUS —
39 1372.0 15297,8 10 YRS PLUS
40 1325,0 26812,2 10 YRS PLUS
41 1345,0 16946,8 10 YRS PLUS -
42 1310.0 25665%,8 10 YRS PLUS
43 1333.0 15022,1 10 YRS PLUS
44 1309.0 21078.2 10 YRS PLUS
45 130%.0 16323,0 10 YRS PLUS
46 1294.9 20178,6 10 YRS PLUS =
47 1254.0 26957,7 10 YRS PLYS
43 1236.0 31643,2 10 YRS PLYS —
49 1267.0 21726,4 10 YRS PLUS
50 ' 1256.0 24608,3 10 YRS PLYS i
51 1240.0 87839,6 10 YRS PLUS
52 1237.0 56893, 4 10 YRS PLUS

530 | _



SCHEME A-I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,

TABLE K-8l

.5 INCH CHORD, MEAN SECTION, CONDITION 2A

FI EMENT NO.

OV WMDULNE

40 pa g g g
[C NPT AR

TEMPERATURE STRESS
1802.0 =~25247.3
17870 ~25344.8
1747.0 ~24806,3
17620 -24257,3
1654.0 4514,3
165%0.9 5609,0
1545.0 34040,0
1837.0 315969,3
14590.0 44564 ,5
1478.10 47426,3
1485.9 40165,6
1470.0 43507.5%
1470.9) 38740,7
1503.0 26958,6
1491.9 29565,7
1523.0 18738.9
1515.0 20422,8
1534.0 13451 ,4
1527.0 14968,7
1479.0 26951.8
1461,0 31271.,6
1483.0 25537,6
1468,0 29297.1
1805.0 ~25808,8
1800.0 ~26949,6
1754.9 -23315,2
17%0.0 ~22355,7
1704.0 -11812,0
1700.0 -10660,9
1656.0 -270,3
1650.0 1574,5
1599.1 15290,9
1587.9 18901.,7
1566.,0 19770,7
1548.,0 24846,5
1562.0 13748,6
1543.0 19459.3
1587.0Q 10332,6
1541.9 15290,7
1541.¢C 11623,7
1529.0 15450,0
1850.0 7380,1
1541.0 102%6.4
1545.Q 7679.,0
1538.0 10027.4
1478.0 25330.9
1460.0 30526,3
14820 24317,5
1467.0 28885,4
1467.) %91535,5
1456.0 56600,3

LIFE(WRS)

84,7873
60,0380
131,4890
164,7329

16 YRS PLUS
10 YRS PLUS
4689 ,5906
3782,9203
2536,1853
2162,6000
6198,3%48
5322,578%
177%4,3300
13082.9130
7587%,5890
59279,2180
10 YRS PLUS
10 YRS PLYS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
45,8788
40,0538
239.8417
319.8740
26164,7280
42426,9%90
10 YRS PLUS
10 YRS PLUS
10 YRS PLYS
55313,2970
73%72,39%0
33679.1690
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLYS
10 YRS PLUS
1D YRS PLUS
10 YRS PLUS
1442,0493
840,2920
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ELEMENT NO.

PR~ RN R RUP NP LN o

.
N O

TABLE K-82

SCHEME A-I CONVECTfON COOLEb CAST TWO
1.5 INCH CHORD, TIP SECTION,

TEMPERATURE

1835.0
1829.0
1014.0
1806.0
1725.0
1721.Q
1640.0
1636.0
1615.0
1609.1
1610.0
1603.0
1624.0
1616.0
1633.0
1627.0
1663.0
1687.,0
1674.0
1670.0
1619.0
1607.0
1619.0
1610.0
1826.0
1821.0
1776.0
1772.0
1744.,0
1740.0
1710.0
1705.0
1677.0
1667.0
16%2.0
1682.0
1689.0
1679.0
1476.0
1667.0
1672.0
1645.0
165%3,0
1677.0
1684.0
147%.0
1618.0
1607.0
1619.0
1610.8
1583.0
1869.0

|
I

STRESS

~g1593,6
"1,260.
'.127710
"1092v9
=1442,1
~196,3
24346, 5
25623,7
31079,6
32941,7
30499.0
32654,2
24033, 6
26476,8
19304.1
21103,%
8397.3
10043,5
3419.9
4565,0
19665.0
23327.0
19351.,95
22052, 4
‘21371!2
-21297.,8
«14897,5
-13871,8
-6°°1l8
-4872'7
3873,8
5062,0
13357,4
16474,9
7037,4
£0131,2
5212,%
8405,2
7208.,5
10099,5
6610,4
8913.1
10870,5%
3563,8
-210,7
1432,7
19510,3
23042.0
10941,8
210438,3
42222.,8
45652,9

LIFECHRS)

54,4656
62,9498
96.3946
114,1423

10 YR§ PLUS
10 YRS PLYUS
3156,4670
2043,.0438
1413.9234
1102.2982
1828,7%24
1369.1498
5118,1473
3724.2208
13791.0746
8878,1240
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YR$ PLUS
17721,08240
0341,4449
19729,23320
11365.3731
69.28353
78,4048
1763.6494
2692,1603
10 YRS PLUS
10 YR§ PLUS
10 YRS PLUS
10 YRS PLUS
31019,3970
14617,2227
10 YRS PLUS
81478,3840
10 YRS PLUS
10 YRS PLUS
10 YR§ PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLYS
10 YRS PLUS
10 YRS PLUS
10 YR§ PLUS
19194,4930
9937.2748
22699, 7440
11879,0%44
39,0033
260.1029

CAVITY PIN FIN BLADE
CONDITION 2A:



SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
.5 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2100°F,
WCA = 0,008635 LB/SEC/BLADE (1.06% OF HOT GAS FLOW),

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3A

ELEMENT NO.

VOOV ABUNE

TEMPERATURE

1628.0
1622.0
1861.0
1583.0
1306.0
13488.0
1286.0
12664.0
1176,0
1135,0
1146.0
1092.0
1137.0
1085,

1134,

1002,

1140,

[*Y
”-
-
-~
o000 000

1
'

'

TABLE K-83

STRESS

=54802,7
»54028,1
~52028,7
~32402,8
=15823,6
~13801,2
40004,0
18332,1
35374,1
4%670,8
38866,5
52884,6
35024,0
49738,7
322414,7
424%50,3
24%02,3
31138,9
19194,
22893,8
31156,5
36127,9
23234,6
26683,8
-51837,8
~852237.6
-53852,5
'!3’06 . 4
-49390,6
-48351,8
«47167,2
~15701.0
"9080,2
14150,9
208808,7
38887.7
21930,%
34016,6
12984,9
e8137,2
14046,7
26091.,1
11956,1
;96!Qo9
$3130,3
17887,2
29106,2
35061,9
23776,2
26394,8
606854,0
89126,6

LIPE(HRS)

14,

0077

16,0899

9s.
127,

YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS

9086
9677
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS

PLUS

PLUS
PLUS
PLYS

9.1363

,9'
18,
19,

8337
3344
9635

258,9083

3%0.

YRS
YR$
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS
YRS

3632
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS

YR PLUS

YRS
YRS
YRS
YRS
YRS
YRS
YRS

PLUS
PLUS
PLUS
PLUS
PLUS
PLUS
PLUS

533



TABLE K-84

SCHEME A-! CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE,
|.5 INCH CHORD, MEAN SECTION, CONDITION 3A

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1797.0 »50291,7 22,4697
2 1704.,0 -30883,9 24,1479
3 1736.0 »31383,2 44,7433
4 1780.0 =51389,8 81,1618
5 1622.0 “4872,4 10 YRS PLUS
6 1617.0 «3303,5 10 YRS PLUS
? 1477.0 2%48,2 47042,7840
s 1474.,0 34777 41194,3640
9 1389,0 $0117.9 17664,7090
10 1374.,0 83727.8 14455,0104
11 1384.0 44936,8 57646,0040
12 13620 49188,2 47908,4780
13 1380.0 39040, 4 10 YR§ PLUS
14 1362.0 42951,4 10 YRS PLUS
15 1403.,0 20264,8 10 YRS PLUS
16 1388.0 31398,4 10 YRS PLUS
17 1428,0 17886,3 10 YRS PLUS
18 1416,0 19932,3 10 YRS PLUS .
19 1440.0 11842, 4 10 YRB PLUS :
20 1431.0 13418,4 10 YRS PLUS
21 1389.0 30630,1 10 YAS PLUS
22 1336,0 36018,1 10 YRS PLUS
23 1363.0 29070,5 10 YAS PLUS
24 1343, $394%,9 10 YAS PLUS
25 1804.0 -30659,1 19.4507
26 1796.0 ~31740,1 17,3233
27 1746.0 «31682,4 52,7784
28 1742.0 -31681,% 87,8089
29 1684,0 ~2415¢9,9 1081,1470
30 1679.0 «22767,8% 1638,4848
3 1630.0 -$729,3 10 YRS PLUS
32 1612.0 =6326,9 10 YRS PLUS
33 1543,0 10174,4 10 YRg PLUS
34 1527.0 14842,0 10 YRS PLUS
3s 1484.0 20301,5 10 YRS PLUS
36 1462,0 26323,¢ 10 YRS PLUS
37 1477,0 13167,9 10 YR§ PLUS i
38 1483,0 20160,8 10 YRS PLUS :
3 1471,0 _8928,7 10 YRS PLUS -
40 . 1480.0 14813,0 10 YRS PLUS .
41 1481.0 9647,4 10 YRS PLUS :
42 1433.0 14854,4 10 YRS PLUS .
43 1462/0 4680,8 10 YR$ PLUS )
44 1481.0 7874,4 10 YRS PLUS
45 1484.0 44374 10 YRS PLUS =
46 1446,0 7093,0 10 YRS PLUS .
47 135%8.0 20834,6 10 YRS PLUS -
48 1335,0 35042,3 10 YRS PLUS H
49 1382.0 27484,0 10 YRS PLUS s
50 1343,0 32723,6 10 YRS PLUS
51 1384.0 $3704,3 11789,5240

92 1368.0 39634,6 5899.0163
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FIGURE K-14. SCHEME A-| CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE
1.5 INCH CHORD ’
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APPENDIX L

DETAILED BOUNDARY CONDITIONS, METAL TEMPERATURE DISTRIBUTION, AND
COOLING FLOW DISTRIBUTION FOR THE SCHEME B-5 FINAL DESIGN ANALYSIS

The detailed boundary conditions for the Scheme B-5 Final Designs are
shown in Figures L-| through L-36 for the 0.75 in. (0.01905 m), 1.0 in. (0.0254
m), and 1.5 in. (0.038]1 m) chord blades. The boundary conditions include the
relative total gas temperature, the effective film temperature where film
cooling is applied, and the local external heat transfer coefficient at each
element in the thermal model. The internal heat transfer coefficient and cool-
ing air temperature distribution are also given in the boundary conditions.

The boundary conditions are given for each of the three pressure levels 450
psia (3.1 x 10° Newtons/sq m), 150 psia (1.034 x 10® Newtons/sq m), and 50 psia
(3.45 x 10° Newtons/sq m) for a cooling air inlet temperature of 900°F (755.6°K)
and for the 1200°F (922,2°K) cooling air inlet temperature, and 2320°F (1543°K)
turbine Inlet temperature condition.

In Figures L-1 through L-36, the hot gas heat transfer coefficient on the
outer surface of the blade is presented without parentheses and the cooling air
heat transfer coefficient is presented with parentheses. The effective hot gas
temperature due to film cooling is presented with brackets and the cooling air
temperature is presented in double parentheses. The asterisk (%) beside any
of the symbols indicates that the conditions exist on the cooling air impinge-
ment supply tube. The heat transfer coefficient on inner blade surface is high
due to impingement, but the outer surface of the supply tube is only exposed
to forced convection from the spent impingement cooling air and, therefore, has
a low heat transfer coefficient. Where the element is located in an area where
a separator exists, the letter (f) is used to designate conditions forward or
toward the leading edge of the separator and the letter (a) is used to designate
conditions aft, or toward the trailing edge, of the separator.

The metal temperature distribution for each design point condition (900°F
(755.6%°K) cooling air inlet temperature and 150 psia (1.034 x 10° Newtons/sq m)
turbine inlet total pressure) is given in Figures L-37 through L-45,

The cooling air flow distribution at each cooling air inlet temperature
with 150 psia (1.034 x 10% Newtons/ sq m) turbine inlet pressure and at the
additional condition of reduced cooling air inlet pressure is given in Fig-
ures L-46 through L-57.
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1528.5°F

AVERAGE METAL TEMPERATURE Tp =

Figure L-40, Metal Temperature Distribution for Film-Convection Cooled

Fabricated Impingement Tube Blade

Hub Section (3% Span)

1.0 Inch Chord
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METAL TEMPERATURES IN °F

1600.9 °F

AVERAGE METAL TEMPERATURE TM =
= 150 PSIA

= 900°F
5.54

w
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Metal Temperature Distribﬁtion for Film-Convection Cooled

Fabricated Impingement Tube Blade

Figure L-4l.
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Scheme B-5 Film Convection Cooled Fabricated Impingement
Tube Blade Flow Distribution 0.75 Inch Chord
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Scheme B-5 Film-Convection Cooled Fabricated Impingement
Tube Blade Flow Distribution 0.75 Inch Chord .
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APPENDIX M

DETAILED TEMPERATURES, STRESS, AND STRESS TO RUPTURE LIFE
FOR EACH ELEMENT AND CREEP STRESS ANALYSIS RESULTS
IN THE SCHEME B-5 FINAL DESIGN ANALYSIS

In the Final Design, Task I phase of the study, the film-convection
cooled fabricated impingement tube blade scheme B-5 was studied in each of
three chord sizes. The cooling configuration was modified as required to
obtain the maximum turbine inlet temperature capability for a turbine inlet
total pressure of 150 psia (1.034 x 10° Newtons/sq m) and a cooling air inlet
temperature of 900°F (755.6°K). The cooling passage dimensions, impingement
holes, film cooling holes, trailing edge discharge holes, and flow control
orifices were finalized to give the proper flow distribution for this con-
dition. Using the scheme B-5 blade sized for the design point condition, the
turbine inlet temperature capability for two off-design cooling air inlet
temperatures and two off-design turbine inlet total pressures was determined
for each chord size.

Using a constant turbine inlet temperature determined for the 0.75 in.
(0.01905 m) chord blade with a cooling air inlet temperature of |200°F
(922,2°K) and a turbine inlet total pressure of 150 psia (1.034 x 10° Newtons/
sqm), the cooling air flow required, as a function of the cooling air inlet
temperature, was determined for each chord size. These results were obtained
by varying flow control orifice sizes only and maintaining a constant cooling
passage dimension and trailing edge discharge hole size. Five additional
conditions for the 1.0 in.(0.0254 m) chord blade were obtained by varying
trailing edge discharge and flow control orifice sizes to obtain maximum tur-
bine inlet temperature for three conditions and to obtain minimum cooling air
flow required for two additional conditions.

A heat transfer analysis was conducted for each of these final design
conditions at the hub (five percent span), mean (50 percent span), and tip
(75 percent span) sections of the blade. The analysis was performed using the
AiResearch transient and steady state thermal analyzer computer program (H0910)
described in Appendix B. The analysis includes the effects of the hot gas )
relative total temperature with a radial gas temperature correction factor;
convection heat transfer from the hot gas to the blade surface; spanwise and
chordwise conduction as well as conduction through the wall; internal convec-
tion heat transfer from the blade surface to the cooling air; and cooling air
heatup due to heat addition and rotational acceleration. The internal con-
vection heat transfer coefficients were calculated using the equations for
impingement at the leading edge, impingement with crossflow in the center
cavity, and entrance effects for the trailing edge discharge holes, Film cool-
ing was applied at the leading and trailing edges of the blades. Each of these
techniques is described in the analytical methods section of this report.
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The stress analysis was conducted for each element used in the thermal
analysis at the hub, mean,and tip sections of the blade. The analysis was
performed using the turbine blade elastic, inelastic, and creep stress analysis
computer program (X0850) described in Appendix H. The initial stress at each
element of the blade was determined based on an elastic and plastic stress
analysis including the effects of centrifugal loads, bending moments due to
thermal distortion, and local plastic flow of the material. For the blade
designs in which the initial stress distribution was critical, a creep relaxa-
tion analysis was performed to determine the time to | percent creep strain
for the critical elements of the blade.

The centrifugal loads for each of the blades includes the effects of the
dead weight of the fins and the tip cap. Gas bending loads were neglected
because these loads are small and may be cancelled out by tilting the blades.
Bending moments due to offsetting the line of action of the centrifugal force
as a result of thermal distortion and relaxation of stress due to local instan-
taneous plastic flow of the material are considered in AiResearch computer pro-
gram X0850. The creep relaxation analysis was performed according to the strain-
hardening procedure described in Appendix H. The life tabulated at each element
of the blade was calculated for the initial stress distribution from the minimum
design curve of the master stress-rupture curve for IN-100 material. The stress
life of each blade is determined by the time required to reach the 1 percent
creep strain after critical stress redistribution due to creep for the critical
element of the blade. The life of each turbine blade is also limited by a maxi-
mum coating temperature limit of 1840°F (1277.8%K) for 1000 hr life.

The metal temperatures, initial stress, and the stress to rupture life
based on the initial stress distribution before creep relaxation is given for
each element at each condition in the following tables. Some of the conditions
are limited by a maximum metal temperature of 1840°F (1277.8%K) for 1000 hr
life with IN-100 material. Other conditions were limited by the time to |
percent creep strain for the critical elements of the blade. Where it was
obvious from initial stress distribution analysis that the condition would be
limited by maximum metal temperature, a creep stress analysis was not necessary.
The initial stress distribution for conditions in which a creep stress
analysis had been performed was used to estimate the time to | percent creep
strain for other conditions with similar initial stress distribution results.
Therefore,a creep stress relaxation analysis was performed for only the most
critical stress conditions and the results were used to determine life at
other conditions by comparison of initial stress distribution analysis results.
The creep strain and the element stress as a function of time are shown in
Figures M-I, M-2, M-3, M-5, M-6, M-7, M-8, M-9, M-11, M-12, and M=13 for the
critical elements of the critical stress conditions. The element numbers in
each table and figure refer to the numbered locations at the hub, mean, and
tip sections of the blade shown in Figures M-4, M-10, and M-14 (the foldout
pages). The condition numbers referred to in these tables are for
identification of the hub, mean, and tip section results of each final design
analysis. The conditions of each final design analysis are summarized in
Table M-!. The symbol TIT refers to the hot gas turbine inlet total
temperature, the symbol WCA refers to the total cooling air flow rate from the
blade, the symbol TCA refers to the cooling air inlet total temperature at
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the blade root, and the symbol PTOT refers to the hot gas turbine inlet total
pressure. The cooling air flow distribution is expressed as the cooling air
flow for one third of the blade span allocated to each area of the blade. The
symbol W g refers to the flow from the impingement tube to the leading edge;
The symbol Wcap refers to the flow from the impingement tube to the pressure
side of the blade; the symbol Wgag refers to the flow from the impingement
tube to the pressure side of the blade; the symbol Wcpag refers to the flow
from the impingement tube to the suction side of the blade, and the symbol
WcTE refers to the flow from the Impingement tube to the trailing edge of the
blade. The stress levels presented in the tables of this appendix are in

psi and the metal temperatures are in °F.

599



52-u ET | vi
y2-W uedy | uo1I1puo) se ueg 201XZ7E0° 1 | 05) (2z6)0021 | (761 Yozse L5822 (7520°0)0°) i
€Z-W qnH vl
LE-H digt (45670 )965000°0 (582,°0)222100°0 | (%L6£°0)999000°0 | ($5LZ 0)I97000'0 S
9C-W ueah (37776)1600°0 | (S85E°0)9L5000°0 (2B69°0)1L1100°0 | (%167°0)728000°0 | (%52£°0)975000°0 | 401XL778°0 0% (55£)006 | (BLOI JO9SE [rd:]+4 (vszo'0)0') S
SE-H anH (£81€°0)E€5000°0 (4969°0,891100°0 | (%2250 19800070 (5862 "0 1S000°0 [
75 dig {56L€°0 195000 (5SLONENI070 (%117°0)51900°0 (52170 1£9700"0 2
SE-W uesl | (:£9°5)7L6EB0°0 (954€°0)9500°0 (5624 °0)68010°0 (%96% "0 )27L00°0 (5£95 0 )£500°0 S01%€01°¢ | 0S¥ (552)006 { (11210292 8S07Z (y520°0)0°1 ”
2€-W any (36£€°0)500°0 (5665 "0 )96800°0 | (%4250 )788L00°0 (565 "0 )90500°6 v
1§-4 diy (3627 "0 16€0E00° 0 (%2780 )£66£00°0 (3627709220070 | (%2S€°0)949100°0 €
0S-W ueay {59°9)69€1£0°0 ] (47070 )926100"0 {39680 }120700°0 { (%6BS "0 )208Z00°0 ($719°0)L6100°0 | L01%2¥£0°) | 0S) (685 )009 | (281 )0162 (311 {v520°0)0"} |4
6Z-W qnu (%18£°0)218100°0 (5YEB 0 )896500°0 | (9929°'0)LL6200°0 | (346€°0)498100°0 9y
82-W diy (39€'0)8100°0 (%502 '0)525€00°0 (9770)866100°0 (3962°0)87100°0 z
LT ueal | (%G )Z69LZ0°0 ($7€'0)L100°0 ($61£°0)765£00°0 | (%56%°0)74y200°0 (28Y£0)7L100°0 | ,01%29€0°) | ©SI (SS2)006 | (0041 Y0092 08652 {vsz0°0)0"1 4
92-W qnH (32€°0)9100°0 | (5:10£°0)£0S€00°0 | (%92 "0)BZ9Z00°0 (3££°0)S9100°0 2
SZ-W diy (£90£°019100°0 (4909°0)61£00°0 | {%y7£°0)808100°0 | (%52 0 KECI00°0 )
72-W ueaW | ($9L°7 me0sz0 0| (%262 °0)6£5100°0 (%819°0)£52200°0 | (%5270 )6£2200°0 \386Z°0)LSI00°0 | 0I%X2780°) { 0SI {226 )002) | (y7si)ozcee L6822 (v5z0°0)0" 1 1
£2-W gny (464270 )877100°0 (5200°0)21€00°0 | (2S7°0)BLEZ0OO O (S€82°0)67100°0 {
2Z-W diy ($L01 "0 }£¥27000°0 (3681 °0)872000°0 | {%L¥170)6085000°0 | (%:L61 0608200070 ve
12-W ueay | (396 )85L400°0 (5101 °0m000°0 | (3%61°0)v99.000°0 | (%971 0)ELL5000°0 | (%102 0 )Z28000°0 | L01%2%€0°1 | OS) (685 )009 | (778 Jozez L5822 (50610°0)54°0 Ve
0e-H qny (%170 97650000 | (%512°0)5058000°0 | {3410 )L029000°0 (%2°0)26£000°0 vE
61=W dit (%171°0)8855000°0 | (3892°0)7090100°0 | (%802°0)8228000°0 | (%552°0)Z10100°0 vZ
Bi-H ueay; (%L°2)8010°0 [{3) 71 "0 )BBSS000 0 {%742°0)280100°0 | ($L0Z°0)7BIB000 0 | (5282°0)8) 110070 | ,01%29€0°4 | 0S| (ssL)o06 | (7751 JozseR 15822 (50610°0)$L°0 ve
LW ank (%171 °0)8855000°0 {%0€°0 )902100°0 (4222°0)88000°0 | (5282°0)811100°0 ve
L] LTINS vl
[ ueay | UGLI|pUO) sB ues SOIX27€0°1 | 0S) (2z6)o0Z1 | (7781 JozET 16822 (50610°0%L'0 vi
W anH ¥l
] dy) (360€°0)65000°0 {(3£1970)i9844000°0 | {B¥6% 0 )EEZ9000°0 | (BOS 0 )L99L000°0 <
SI-W veal | (527°9)260800°0| (%52£°0)17000°0 | (%659 0)S908000 0 (3267'0129000°0 | (32£9°0)L78000°0 | ,01XL79€°0 oS (ssL)006 | (€891 Yous2 298¢2 (50610°0)52°0 S
71-K qny (955570 )529000°0 | ($%2£°0)7516000°0 | (3625°0)4999000°0 | (%2£970)L782000°0 S
1N diy (9£8€°0)18€00°0 (399°0 )$2L00°0 (%L6770 1950070 ($119°0)6900°0 L4
ZI-H ueay (32579 )29€L0°0 [ (HLEE0)IBLO0 O (9959°0)i%L00°0 (37670 )85500"0 (36490 )29L00°0 L01%XC01 "¢ | 05y (552 )006 | (00£1 Y0092 08652 ($0610°06L°0 v
T1-W qny (%L€€°0)18£00°0 (9824'0)22800°0 (1€5°0)900°0 (564970 )29L00°0 v
OI-W diy (1€770%6%100°0 ($6$4°0)££20070 (%685 '0)21200°0 (9264 "0 )$8200°0 3
oW ueal | ($8°1)1¢820°0] (3007°0)97100°0 | (%LLL°0)L6£20070 | (%98S°0)L01200°0 (37€8°0)€00°0 | ,01%zvg0"1 | 0SI (686 )009 | (0581 )0cB2 91052 | (061070640 €
8-W anH (97°0)7vt00°0 ($5£98°0)%01€00°0 | (%6290 )¥92200°0 (9508 °0)68200°0 <
LW diy ($LEE°0)L2400°0 (379°0)17200"°0 (3¢67°0)LBI00°D (%119°0)€200°0 i 2
9 uedy ($25°9wS720°0 |  (%L£E°0)EI00"0 {3969°0)LYZ00 0 (37670 )96100°0 (36L9°0)¥$200°0 | ,01%27€071 | 0S) (554006 | {001 )0092 [}:1 344 (50610°0)5L°0 2
G-W ©any ($££€°0)LZ100°0 (%8240 )7£200°0 (%1£5°0)200°0 (2549707520070 F4
W diy (382°0)11100°0 ($1S570)1B1200°0 (%42%°0)69100°0 (870610070 1
[} uean | ($25°5)7$8120°0| (9682°0)61100°0 (959570 )952200°0 | (3527°0 }789100°0 (3696705120070 | ,01x2ve0”1 | oOSI (226 )00Z1 | (7951028 15822 (50610°0)5¢°0 |
Al qnH {%862°0)81100°0 (9929°0)187200°0 | (%LS7°0)118100°0 (%185°0£200°0 !
‘on | uorideg oM A, Y9y 499y Iy Aﬂ”lewmv 159 | o) 4o WIL| () 40 LIL wds (w) "on
a{qe) apeiq (eiloy ape|g abpy Buitfres) ep1g uoyiang 3pIg BANSSIIY abp3 Buipeay EFLITS-FE EFLECNTS YRR SUST LY pesds | paoy) ape|g | uc|lipuo)
! [einy IBfu] W |uy 39Ul [jeuo)leloy
51)NsRY S1SA|euy (moL3 seb 10y Jo JUSdIRd) FpRIQ/ IRS/S]| Juigang Jty 6upjoog CIR-FILON

$§941§ pue
anjesedwa |
[e1am 404

SJqWNN B (qeL

Lo 3INGLIISI MO

13 41y Bugjooy

3dv19 39nN1 IN3IW3IONIdWI
S-8 IWIHIS 3IHL Y04 SNOLLIGNOI SISATYNY NOIS3A TYNIJ 40 A¥YWWAS

—._I

W 378vL

03Lvaiyavd 437003 NOILIIANOI-WTII

600



6LH diy (%111°0)2L8000°0 (38L2°0)81200°0 | (%981 °0)7S7100°0 |($S11°0)2£06000°0 vg
8L-H uesy (3752 )£€810°0 [(5611 70 )77£6000°0 (%6£2°0)281200°0 | (3981 °0)857100°0 (37)°0)660100°0 | ,01%x2920°1 | 0%i (685 )009 | (77s) Yozez (5822 (18£0°0)5"4 vE
LivH 9nH (361170 fmwooo.o (39€°0)9L8200°0 | (5992°0)826100°0 { (%261 "0)¥05100°0 ve
QLW diy (965170 ;LY2100°0 (386€°0)811500°0 | (4992°0)6£0200°0 | (3591 °0)262100°0 vz
SL-H ueay (95£°€)12920°0 | {%1L1°0)955100°0 ($66£70)21€00°0 | (9992°0)580200°0 | (%102°0)2L5100°0 901%XZ¥£0°1 | 081 (55L£)006 | (9951 Jozse 15822 (18€0°0)S ") ve
LW any (%1£1°0)9€€100°0 (3626°0)€11700°0 | ($ZSE0}GL200°0 | {¥642°0)161200°0 veZ
19-W dig Vi
09-W ueay {(%9L°7)82L50°0 ] uo11}puo) se awesg 201X2y€07) | 051 (226 )00zt | (v¥s1 Jozge L5822 (18870351 vl
65-W any vi
SLW diy (3292 * 0 )8979000°0 (4559°0)L19100°0 | ($L€7°0)8L0I00°0 (%1£2°0)L9000°0 3
W ueay (35°5)65C10°0 | (%182 °0)€69000°0 (3559'0)819100°0 | (%BE7°0)i80100°0 (3££°0)518000°0 | ,0i1%.79¢°0 | 0% (552 )006 | {1141 )0292 860¥2 (1850°0)5"1 S
14K qnH (3182’0 )£69000°0 (9£98°0)2€1200°0 (B6L5°0)EY100°0 | ($257°0)541100°0 5
DLW dig (3592 "0 )8BS00 0 (365970 )L¥10°0 ($6£%°0)8600°0 (3£42°0)60900°0 v
69-H ueay (%5 "5 )9sczi "0 {3292 "0 )£900°0 (3659°0)14710°0 (%¥7°0)828600°0 ($2££70)ivL00°0 J01%€01 "€ | 0S¥ (5543006 | (00L} Y0092 0B6£2 (18070 )1 k4
B9-H Lyl (9282 '0)£900°0 (369870 )7610°0 (3£95°0)£10°0 (9$¥y°0)yi010°0 4 ’ 14
L9H diy (¥1€°0)22200°0 (%L84°0)65500°0 (%525 "0 )L£00°0 (302570 )€£200°0 [
99-H ueay (1979 )59970°0 | (BLEE"0)6£4£200°0 (388L°0)7SSS00°0 | (392570)112£00°0 | (BL6E0)86LZ00°0 | .01X2Zvc0”| | 0S) (685 )009 | (8LBI)YOZ62 €ozse (1850°0)5 "1 €
59— qnu (%L£5°0)645200°0 {$8€0° 1 )12€£00°0 | (3969 °0)L06700°0 ($£%5 "0 ¥£8C00 0 c
¥9-H diy (9592°0)96100°0 ($299°0)6700°0 | (%1¥7°0)L92500°0 ($7242°0)50200°0 F4
oW vedl | (395°G)811Y0°0 (3v82°0)1200°0 ($299°0)€06700°0 | (3277°0)0£2€00°0 | (KT 0)LYZ00°0 | ,oIxgws0t | oSt (ss£)006 | (1141 )0292 BSOYZ (1850°0)6 "1 2z
29 qnH (3¥82°0)1200°0 ($££8°0)£97900°0 | (%685°0)2€E700°0 [ (395¥ 0 )8LL00°0 H
19-W diy (342270 }17LL10070 (995 "0 )SETY00°0 | (PBLE 0 )L56200°0 (35€2°0)78100°0 {
09-H uesi | (39L°7)82L80°D|  (BEY270)6100°0 | (W9S°0)BEYI00'0 | (H6LL70)596200°0 | (3982°0)9€2200°0 | ,01%C¥c0’| | 0S) (2260021 | (vrsi oesz (5822 (18€0°0)5 "1 )
65-W qny (35%2°0)6100°0 (L7410 )58500°0 (%105 °0)26£00°0 (%16£ "0 )90£00°0 )
BS-W dit (36L1°0)26000°0 | (%712°0)95Z1100°0 | (601 °0)67L5000°0 | (16,00 )917000°0 a2
15W vesl | (39471 )892600°01  ($251°0)8000°0 | (3112°0)€011100°0 | (3651 °0)212000°0 | (80600 )}8L7000 0 401xyg0°t | 05t (e85 )oow | (vos1 Yoeee 15822 (7620°0)0°1 ”
96-H any (3971 "0)89£000°0 | (3212°0)9511100°0 | (3771 °0)1952000°0 K3BL60°0)YE67000°0 22z
SG-H duy (9792 °0)582100°0 {®L7970)S07£00°0 | (394Z "0 )25Y100°0 ($92°0)192100°0 i
vG-H uvesy (%7 " )S9€£20°0 |($82270 )86 100°0 {329 °0)L£92500°0 FIELT0)YTLI00°0 | (3£92°0)507100°0 $01%29€0" | 0S1 (226 Y002} (791 )o2se 15822 (vszo0)0"} 31
1] qny (32£2°0)122100°0 (9549 °0)SSS00°0 (%28€°0)10200°0 (%862°0)L5100°0 21
FAS] diy ($177°0)L0200°0 (369171 )S8YS00°0 | (B66Y 0 )6EE200°0 | (PEEY "0 }1€0200°0 Bs
15-K ueap (%78°£ 895070 | (27277 0)166100°0 (3651 "1)27500°0 | (BL1970)2968200°0 [ (B£67'0)5£€200°0 | ,01x2ye0’) | osI (68S Y009 | (L161 Y0662 2972 (7520°0)0° 1 :14
05-W GnH (386€°0)5L8100°0 | {2550°) }0S6900°0 | (3959 °0)1920£0070 | (3867 "0 )yyEL200°0 1Y
Bl diy {37€ 0 )96000°0 (%668°0)287100°0 | (3£8£°0)259000°0 | (35€°0)8LL5000°0 az
BY-H veaw [ (302°9)L2€01070 | $77€°0)7995000°0 | ($8£6°0)9975100°0 (36°0)728000°0 | ($9BL°0)9E9000°0 | .01%L¥9E°0 | 0F (S5L)006 | (££¢1 Y0992 21292 (vs20°0)0" T4
LYW gny ($£2€°0 )62£5000°0 (%168°0)697100°0 | (PIES 0)I5L8000°0 | ($6L€°0)8729000°0 4z
97-H diy (%60£°0)910070 (9818°0)92700°0 | (36%€°0)80BI00’0 (350€°0)£S100°0 i
S7-H ueay (%1975 6062070 | ($882 056710070 (378 °0)790v00°0 | (%617°0)2£1200°0 (3€€70)SL100°0 | L01X2750°1 | 08I (2z6)0021 | (685) Yoo cBIScZ (yszo'o)o'1 8l
7omW qny {3562 °0)25100°0 (%28 0)12y¥00°0 | (32Z8Y°'0)L6%200°0 | (%LLE€°0)556100°0 a)
Cr-W diy {3221 "0 HY9000°0 ($8£2°0)752100°0 (36€1 "0 }1£000°0 (%) "0)r925000°0 vE
29-W ueay | (4B} )2SBS00°0 | ($S11°0 09000 0 (56£92°0)6£2100°0 | (249170 }108B000°0 | {2811 °0)8819000°0 | ,0I%2750") | 06) (68 )009 | (¥vS) )ozEZ LSBZZ (7520°0)0"1 Ve
19-H 9N (5801 °0)1695000°0 | (%LE2°0)79%2100°0 | (%8L1°0)ISE6000°0 [ (3211°0)iL85000°0 Ve
07-W diy (3991 °0 }798000°0 (22£°0)269100°0 | (3281 °0)1656000°0 (%6€1°0)1£000°0 ve
65K uesl | (%£5°Z)5E62€10°0 | (3551 °0)918000°0 (2R2€70)62£100°0 | (3922 °0)9L81100°0 | (%65t "0 )25£8000°0 , 201XZ7£0°1 | 0Si (ssL)006 | (7751 Jozez 15822 (vs20°0)0") vz
85-HW oK (3971 °0)89L000°0 ($2£°0)289100°0 ($72°0)292100°0 | (3161°0)26£000°0 | vZ
-oN 4011935 vIm L, SEM 4vd,, m, ! Aiwlzv Leisd| (M) 4o ¥IL| t¥) 4 LIL wd (W) u ‘oN
2 qey apeiq |e104 ape|g abpy Bugrea) apig uol19Ng ap1s sanssaiy afp3 Buipea 31nssaly | ddaniesadwa] { asrmesadwa] | paadg ployad 2pe|g uoilpucy)
teiol iUy FEXT'RG 38U | |BUOL1R1IOY
51/ nsdy S1SA|RUY B [uiqany J1y Buyjooy auigang
5584315 pue (Mo} seb joy 4o ucmu\_uav ape g 29s5/q9|
3uniesaduwa) uoy1ng1a1sig Mol 4 41y Burjoo)
|eiaN 40}
caaziny d.ge)

(G3NNILNOD) |-W 378VL

601



TABLE M-2

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
HUB SECTION, 22857 RPM, TIT = 2320°F,
WCA = 0. 02!854 LB/SEC/BLADE (5.52% OF HOT GAS FLow)

TCA = 1200°F, PTOT = 150 PSIA
CONDITION 1 AND 1A

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
. Y 1685,0 _. __ 1502,7 .._.10 YRS PLUS
2 1645,0 13474,7 724n3,0710
3, 1662.0 7790,5 10 YRS PLUS
e A 1641.0 . .. 14045,5 66269.2290
5 167143 24944,8 7715,5267
6 1573.0 32217,2 3309, 2246
R J .. 1505.0 .. ... 48581,7 ..__ B49,3527
3 1469,0 52198,4 05,0979
9 1512.5 46861,5 1233,3092
.- 40 1482, . ___5141i,8 ___ . 975,7437
11 1515.0 416274 2106,4825
12 1493.0 46614,9 16443657
— . A3 . 1543.0 . . 431146,0 ... 2413.,1104
14 149240 45792,1 1945,4n28
15 1511,0 41200,3 2525,2779
o1& . ..._31493,0 .. _.._.45223.% .__ 2J85.9458
17 1510.0 41293,5 2554,5241
18 1493,0 45142,0 2115,2072
%% ... .A533,0 . __ . 35M47,7 _..__4579,1379
20 15200 38179,1 3655.3332
21 1563.0 27566,8 12123,743%6
B2 155240 30200, 9334,9870
23 1593,0 19R96,6 33148,8350
24 1583,0 2:228,9 22734,0R80
25 ... ie14,0 ____ 14157,0 _ 10 Y®S PLUS
26 16C6.0 163.68,5 78121,4500
27 1629.0 9¢53,7 10 Ya$ PLUS
. eB__1621.0 12234,3 15 ¥RS PIUS
TTTTTTT ey T 176240 w4B27,% TG YRS PLUS T T
30 1678.0 2382,6 10 YRS PLUS
31 1677.,0 725,9 10 YRS PLUS
. R ¥ 1T R - R 7989, TTI0 YRS PLUSTT T
33 1622.0 15421,8 65742,6380
34 ... ab93.0C _ 24448,6 10653,2826
35 15¢5.0 32645,9 7T 5121.7040
36 1527.0 38065,4 2472,0206
37 1551.0 . 27592,5 __ 367h2.6720
38 1530.0 34066,5 7036,2305
39 1560.4 17732,3 14 YuS PLUS
80 . 1557,0 . _24855,3 _  26125,B1B0
41 15640 22233,3 78450,3950
42 1539,1 30002,0 13663,3231
A3 1539,0 _ _  296B6,8 _ 14664,2543
44 1520.3 35561,3 6612,9783
45 1523.¢ 34907, 4 7056.1871
&k 15n6,0 __ _ 40149,0 _ 34é6z.2912
47 1538.¢ 31725,2 9542,9027
48 1527.0 36467.8 5957,2142
A9 _ 157,40 _ ___240611,3 _  2n695,4350
50 1556.0 2607:9,9 13113,0481
51 1596.3 17473,3 70674.2168
B2 . . _...A5B86.C _20625,9  __ 31220.5490
53 1615, 3 T12515,7 10 YRS PLUS
54 1606.2 15617 .8 10 YRS PLUS
o BS __1828,0. ___ ___9177,6_ QYRS PLUS ____
56 1619.0 "12238,3 10 YRS PLUS
LEADING EDGE Wy ¢ = 0.0023 LB/SEC/BLADE (0.581% OF HOT GAS FLOW)

0.001811 LB/SEC/BLADE (0.457% OF HOT GAS FLOW)
0.002481 LB/SEC/BLADE (0.626% OF HOT GAS FLOW)
0.00118 LB/SEC/BLADE (0.298% OF HOT GAS FLOW)

PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W
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TABLE M-3

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
MEAN SECTION, CONDITION | AND 1A
ELEMENT N0, TEMPERATURE STRESS LIFE{HRS)
U ¢ . _1754,0 _ =12047,5 _ 6813,8428
2 17130 -297,0 10 YRS PLUS
3 1735.0 =6385,9 10 YRS PLUS
- 4 _ 17140 . 298,4 10 YRS PLUS
] 1655,0 16220,6 21634,3440
6 1629,0 23823,7 4695,3534
o 7 __1543,0 46683,5 _ 428,0538
A 1530,0 49375,8 3R2,9773
9 1522.0 50353,2 4np.6961
— e 10 151040 52647,0 0372,9650
11 15%4,0 41055,9 818,5665
12 1539,0 44114,0 129,7373
~ 13 __ 1877,0. . __ . _ 35254,9 1523,8523
14 1541.0 38676,6 1088,8504
15 1588,0 32940,0 1869,894)
A6 157340 36179,8  __13RQ,B63s
17 15910 32955,1 1750.8586
iR 1574.0 36856,5 1158,7579
e 49 . _._A621.5 _ ____24%88,7 4506,4672
20 16080 28253,7 3125,3044
21 16570 148393 32946,7960
o e2_ . ___1645,0 ___17927,2 _18001,973¢
23 1693,0 4713,2 i0 YRS PLUS
24 1683,0 7152,8 10 YRS PLUS
. 25 . 1720.0 | =2392,7 10 YRS PLUS
26 1740.0 188,9 10 YRS PLUS
27 1738,0 n6751,3 10 YRS PLUS
o 28 1728,0 ~4129,2 10 YRS PLUS
29 1768,0 ~18196,8 6%6,94%2
30 1742|° '1069911 1‘20505494
R o 1742,0 _ =13308,7 6116,9107
B 32 1719.0 77 T =6163.6° {0 YRS PLUS
33 1687,0 1025,7 10 YRS PLUS
- L R 1.2 3. £ S B415,8 10 YRS PLUS
- 35 1600,0 7T RIS T 42591,6144
36 1594,0 26886,3 6390,86373
_______ 3 1642,0 _7652,7 10 YRS PLUS
- 38 - T 1623,0 77 {4543,9 10 YRS PLUS
39 1668,0 v258,2 10 YRS PLUS
40 1647,0 7258,1 10 YRS PLUS
— 4T T 16280 T T 14095,6 77 710 YRS PLUS
42 1606,0 21857,5% 13198,6313
. 158640 28689,5% 5082,1864
TTTTTTTITTU44TT T T T 4895,0 7T T 82542,77 " 2920.5383
45 1597.0 27538,3 4878,1916
% __A5R0.0 32894,0 2348,1645
i TTTTeY T T T 4628,0 77 T 19688,48 T13849,4731
48 1615.0 24375,3 6020,3046
% _1664,0 10058,2 10 YRS PLUS
.80 - 1651.,0 14639,2 7 T 44383,0920
51 1698,0 41060,3 10 Yas PLUS
.52 1687,0 . 4830,2 10 YRS PLUS
53 1721,0 «dd463,5 10 YRS PLUS
54 1712.0 «1348,1 10 YRS PLUS
. S8 1739,0 ___ =B479,A  89447,4560
56 1730,0 *5511,1 10 YRS PLUS
LEADING EDGE wCLE = 0.00215 LB/SEC/BLADE (0.543% OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.001684 LB/SEC/BLADE (0.425% OF HOT GAS FLOW)
SUCTION SIDE WCAS = 0.002236 LB/SEC/BLADE (0.565% OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.00113 LB/SEC/BLADE (0.285% OF HOT GAS FLOW)
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SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
TIP SECTION, CONDITION | AND TA
ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
1 1819.0 ~19673,8 131.6188
2 1787.0 ~13780,7 1757.7233
3. 1782.0 -10393.9 5803,8945
4, 1763.0 =~5761,7 10 YRS PLUS
5 1685.0 16249,8 9874,5532
6 16656,0 21204,6 3189, 3850
o7 1563.0 49354,5 164,5545
8 1556.0 49796.,7 182.6616
9 1550.0 50240,2 197,7433
10 1542.0 51063,0 211,6459
11 1599.0 36559,5 648,6914
_ .12 1589.0 38054.8 604,3139
13 1626.0 29268,1 1575,6368
14 1615.0 31510,14 1288,3157
15 1634.0 27909.8 1718,5154
N U6 1624.0 29824,3 1471,4389
17 1627.0 31356.7 980.5206
18 1611.0 35295,6 629,0827
T 19 1662.0 21732,9% 3129.0969
20 1651.0 24089,8 2514.,3427
21 1707.0 9281 ,4 75536.9990
BE— 2 TTT4494,0 T T U42293.6 T 28971.3110
23 1739.0 742,2 10 YRS PLUS
24 1728.0 3129,9 10 YRS PLUS
TTTTT T RS 1760.0 =4350,0 10 YRS PLUS
26 1750.0 «2241.,3 10 YRS PLUS
27 1775.0 «7601.5 45263,5470
TTTTTTT 28 T T TTL765.0 ~5192,5 “10 YRS PLUS
29 1826.0 -21370.5% 60.2049
30 1802.0 -20516,7 148.0395
- T3 1787.0 -21391,8 15,1717
32 1772.0 «16575,8 1033,0062
33 1733.0 »9256,1 39031,4050
TUTTTTTITTTI R4 T T UTTTTTA16.07 T 77 «3337,2 0 7 {0 YRS PLUS T T
35 1639.0 15309.3 45589 3870
36 1629.0 19447,1 14610.6800
TTTTTTTUU 3T T T UU4874.0 7 T T T 4774,7 0 77 40 YRS PLUS -
38 1659.0 6716,7 10 YRS PLUS
39 1696.0 »4678,2 10 YRS PLUS
T TUCAD T TTTTTU1683.,0°0 T TTTTT 431,27 7710 YRS PLUS T -
41 1660.0 9359,3 10 YRS PLUS
42 1647.0 14598,6 _46718,474D
TTTTTT 43 T 163540 19778,4 "11181,2442
44 1627.0 23314,5 5519,0601
45 1635,0 22035.6 58A9,5740
TTTTTTTCIOT 46777 T T TTUT1618,0 7 07 2B654,5° 2209,3838
47 1669.0 13940,3 32370.2010
48 1656,0 18934,6 8534,8232
o 49 - 1711.0 3227.6 “10 YRS PLUS
50 1698,0 7906.8 10 YRS PLUS
59 1741.0 =-3745,2 10 YRS PLUS ~
T 52 1730.0 ° T 403,85 10 YRS PLUS
53 1761.0 ~8042,0 46785,7710
e — 54 __ _ 1751.0 ... ~4404,3 _ 10 YRS PLUS L
85 1776.0 -10566,7 6362,0897
56 176640 =7168,6 78293,6090

TABLE M=4

0.0019 LB/SEC/BLADE (0.48% OF HOT GAS FLOW)
0.00169 LB/SEC/BLADE (0.427% OF HOT GAS FLOW)
0.002181 LB/SEC/BLADE (0.551% OF HOT GAS FLOW)
0.00111 LB/SEC/BLADE (0.28% OF HOT GAS FLOW)

I

LEADING EDGE wCLE
PRESSURE SIDE wCAP
SUCTION SIDE wCAS
TRAILING EDGE wCTE

1

il

606



3=1 17 SLh

"30Y18 S§-8 3IWIHIS QYOHI HINI GL°0 3HL 40
K313 TYITLIYD JHL Y04 3WIL HLIM NOTLVIWYA NIVYLS ONY SS3IYLS 433D

"¢-W 3uNDI4

607



TABLE M=5

FILM-CONVECTION COOLED FABRICATED

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,

HUB SECTION, 23980 RPM, TIT = 2600°F

WCA = 0.02454 LB/SEC/BLADE (6.52% OF HOT GAS FLOW)
TCA = 900°F, PTOT = 150 PSIA, CONDITION 2

SCHEME B-5

ELEMENT NO. TEMPERATURE STRESS LIFE(KRS)
1 1683.0 -42774,5 32973.0700
2 1613.0 7875.,5 10 YRS PLUS
3 1647,0 ~3472,9 10 YRS PLUS
_ . 16n9.0 7782,5 10 YRS PLUS
S 15%2.0 20601.1 81690,9510
6 15n1.0 33671.7 17331.4200
7 _ 1387.0 60076.0 34098.3727
8 1357.0 67199.7 1875.6668
9 1376.0 58391.9 5825,£497
L 10 1341.0 - 66609.5 3392,7¢34
11 1397.0 49361 ,1 15912,3469
12 1358.0 58318.0 10151.7652
B 13 1361.0 48797,8 21101.6850
14 1352.0 57610.3 13888,.£5¢41
i5 1345.0 49239,4 23373.1720
N § 1354,0  _ 56196.4 16945,9120
17 1332.0 49422.5 24773.7050
18 1350.0 56787.1 17190.4940
. e 9 1416.0 . 40477,9  43977.3170
20 1395.0 44904.,6 37686.7990
24 14563.0 28475.4 10 YRS PLUS
22 1443,0 32977.9 10 YRS PLUS
S TTTTTRY T T T TTL810.0 77 T T 7 16562,77 0 710 YRS PLUS
24 1495.0 19904,0 10 YRS PLUS
25 1545.0 7847,8 10 YRS PLUS
TooTTTTTTTRe TR T 4830.0 77 T 77 41405.377 10 YRS PLUS
27 1571.0 1468,2 10 YRS PLUS
28 1555.0 5333.2 10 RS PLUS
e &> 171040 T TT=2238%.877 7 h23,5721
30 1669.0 -10487.2 10 YRS FLUS
p 38 1671.0 ~44218,9 27971.9%40
TS 32T T T 83,07 T T T -1942.5 10 YRS PLUS
33 1581.0 8%76,8 10 YRS PLUS
34 1530.0 22588,3 10 YRS PLUS
- 35" TTTT1481,07 7 77T 37148,7 77777733015, 1480
36 1419.0 46343,2 14°.66,7151
37 1453.0 28785.7 10 YRS PLUS
TTTTUTTTTTORE T T 1447.0 77T T 39449,3 7 529R5,5360
39 1503.0 11464.5 10 /RS PLUS
40 1463.0 23468,5 10 YRS PLUS
41 —T° - 41476.0 77 T 18209.6° 7 10 YRS PLUS T
42 1433.0 3{174.0 10 YRS PLUS
43 1437.0 29131,2 10 YRS PLUS
TTTTTTITTTT 4L T 1402.0 07 39515,3 82495,4440
45 1405.0 33542,4 10 YRS PLUS
45 1373.0 48050.,0 41912.3350
''''' 47T TTTTTTUTT1428,0 7T 77 33624,07 “40 ‘YRS PLUS
48 1408.0 319643,9 66573,9240
49 1470.0 234%2,8 10 YRS PLUS
A -1+ B ¥ 1-3 3 A TT29313,6 10 YRS PLUS
51 1516.0 12273.3 10 YRS PLUS
.52 1500.0 17245,4 10 YRS PLUS _
53 1547.0 - 5069.8 10 YRS PLUS
54 1531.0 9834,7 10 YRS PLUS
85 . 1588,0 ___ ____ 354,0 10 YRS PLUS
56 1552.0 5088.0 10 YRS PLUS
LEADING EDGE W, = 0.00254 LB/SEC/BLADE (0.675% OF HOT GAS FLOW)
PRESSURE SIDE W, = 0.002 LB/SEC/BLADE (0.531% OF HOT GAS FLOW)
SUCTION SIDE  W.,q = 0.00274 LB/SEC/BLADE (0.728% OF HOT GAS FLOW)
TRAILING EDGE W = 0.00127 LB/SEC/BLADE (0.337% OF HOT GAS FLOW)

608



SCHEME B-5

S
e o= g e -

= g1

e g e

LEADING EDGE

PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W

TABLE M=6

FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
MEAN SECTION, CONDITION 2

ELEMENT NO.

[
OV NOU &

A A A A
N AW N -

1728.0
1657.0
1700.0
1659.,0
1581.0
1536.0
1404.0

1322.0

1368.0
1347.9
1406,0
13R82.0
. 1440.0
1413.0
1455.,0
1430.0
1440.0
1428.0
1564.0
14a0.0
15%9.0
1536.0

1595,0
1652.0
1635.3
1681.0
1664.0
17510
1706.0
1713.0
T 1674,0
1633.0
1595.0
1511.0
1485,0
1586.0
T 1524.0
1600.0
1564,0
T 1534.0
1497,0
1467.0
"1447.,0
1473.0
1441.0
" 1513.0
1490.0
1569.0

TEMPERATURE

"1547.0

1621.0
1602.0
1656.0
1639.0
1683.,0
1666.0

0.00254
0.00186
0.00247
0.00127

T1612.07 7

STRESS

'25415.5_

-4982,4
~17582.0
~5925,1
151C1.,4
26602,9
58605,9
63567,6
64998,3
67825.6
53102,4
58265,3
43984,9

49862,2

40274.9
45755.7
T 39449,6
46906.5
28683,2
33980.7
14954,8
20234,8

5347,2
»9954,0

T -5409.1

~17726.,0
-13125,R

TEEE5TIY

-21594,0
-26873,1
~15099.7
~5966,3
5736.5

231773

3085049
5472.0

T 45198.,2 7

~75%18,3
3501.1
"~ 11649,7
22625.6
31133.9
374%50.8
31238,6
40567.0

29210.0
8878.6

15494,0 "

-4407,7
1946.9

T =43535,2

-7876.0
. ~20234,2

-14794,2
LB/SEC/BLADE (0.675% OF HOT GAS FLOW)
LB/SEC/BLADE (0.494% OF HOT GAS FLOW)
LB/SEC/BLADE (0.656% OF HOT GAS FLOW)
LB/SEC/BLADE (0.337% OF HOT GAS FLOW

1178.6

T 22311.7

LIFE(HRS)

287.6928
10 YRS PLUS
4337,6473
10 YRS PLUS
10 YRS PLUS
31875,7150
2464,3731
1828.1738
2085,542R
2230.5651

4987,6557
11596.1380
9008.6495
14346,0245
11370.3899
14804,8237
9837,3564
49799,3710
29525,3330
10 YRS PLUS
10 YRS PLUS

10 YRS PLUS

10 YPS PLUS
10 YRS PLUS
10 YRS PLUS
6702.4575
48570,6490
T 7243334
1(73,0621
304,3243
~19265,4770
10 YRS PLUS
10 YRS PLUS
10 VRS PLUS
52559,6630
10 YRS PLUS
"10 YRS PLUS
10 RS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
83746.9630

17 34293,1870

£8399,6430
20528.3520
10 YRS PLUS
66242,4230
10 YRS PLUS

6227,1567

10 YRS PLUS —

10 YRS PLUS
10 YRS PLUS

T B2468,4150

10 YRS PLUS
2750.1255

TT26337,4630
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TABLE M-7

SCHEME B-35 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
TIP SECTION, CONDITION 2

ELEMENT NO. TEMPERATURE STRESS LIFE(HPS)
1 1817.0 -26744,8 29.3360
2 17%9.0 -26783,8 105.9481
3 1789.0 -25981,7 124,5502
4 . 172640 -17983.,9 1992.0103
5 1608,0 15417.8 10 YRS PLUS
6 1575,0 23739,4 20318.1430
7 1414,0 62444, 4 906,6311
8 1401,0 63766,0 1018.7n52
9 1378.0 66645,4 1132.0203
10 . 1385.0 68120.1 1239,3487
11 1458.0 47521.3 3724,9607
12 144149 50603,7 3518,§758
) 13 1497.0 38272,8 6769,0992
14 1478.0 41915,2 5588,7621
15 1508.0 36463,0 7523.3408
a6 149140 39575,8 593%9,5937
17 1499.9 40045,3 4277.147R
18 1471.0 46171.7 3264,1732
I , 1553.0 270%2.4 17507.7700
20 1532.0 31431,4 12540.2172
21 1621.0 9547,7 10 YRS PLUS
L 22 1600,0 14863, 8 10 Y25 pPLUS
TTTTITTTTTTI23 T T 7467040 T -4186,7 10 YRS PLUS
24 1651.0 514,9 10 YRS PLUS
N 25 1700.0 -12052.1 26826,9440
T 26 T 168340 ~7893,1 10 YRS PLUS
27 17?5-0 '1521505 1893.0208
28 1797.0 -13504.0 138R5,5337
T T ees T T U{BeB.0 T 7 -27103.6 . 21.573¢y T
30 17870 -28689,7 34,5001
31 1770.0 ~30249,4 41,0973
T 32 T 174240 -29303.9 93,8134
33 1695.0 -22822.8 1089.2732
34 166640 -13302.8 43392.5700
Tt RETT T U 4B46,0 T 7 7 15394,2 77 0 10 YRS PLUS il
36 1529.0 21032,3 10 YRS PLUS
37 1590.0 -874,9 10 YRS PLUS
T " 38 0 T T 1570.0° 5B896,4 10 YRS PLUS
39 1633.0 -12717.6 10 YRS PLUS
40 1612.0 -5055,6 10 YRS PLUS
———e———gq -0 T 4833,0 0 777 0 7599,4 77 10 YRS PLUS
42 1550,0 15110,3 10 YRS PLUS
43 1528,0 22364,8 10 YRS PLUS
Tt T k4 7 T T 15154.,0 T 26977,6 53340.9510
45 1518.0 27354,6 44919,6130
46 14R7,0 36993,5 12047.0268
T TT AT T 7715610 ~ 48553,0 10 YRS PLUS
48 1539.90 25503,3 37460,4130
49 1626.0 1868,7 10 YRS PLUS
YT B0 ’ 1665.0 97268,7 10 YRS PLUS
51 1673.0 -9583,6 10 YRS PLUS
_ 52 165440 -2854,1 10 YRS PLUS .
53 1703.C -16827,0 5156.5235
54 1685,0 -10659,9 63098,6010
e __. % . 1726.0 . ~21601,1 659,5988 -
56 1708.0 -15744,7 6485,9136
LEADING EDGE wCLE = 0.0023 LB/SEC/BLADE (O.GII% OF HOT GAS FLOW)
PRESSURE SIDE Wepp = 0.00187 LB/SEC/BLADE (0.497% OF HOT GAS FLOW)
SUCTION SIDE W, = 0.0024! LB/SEC/BLADE (0.64% OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.00127 LB/SEC/BLADE (0.337% OF HOT GAS FLOW)
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TABLE M-8
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
HUB SECTION, 25016 RPM, TIT = 2870°F,

WCA = o.o§83l LB/SEC/BLADE (7.87% OF HOT GAS FLOW)
TCA = 600°F, PTOT = 150 PSI, CONDITION 3
FLEMENT NO, TEMPERATURE STYRESS LIFE(HRS)
i 1652.0Q -26271,5 . 1542,3634
2 . 1547,0 2602,1 10 YRS PLUS
3, 1606.0 -15060,6 10 YRS PLUS
4 1547,.0 536,7 10 YRS pLUS
5 14R4,0 13113,2 10 YRS PLUS
[ 1406.,0 32876,7 10 YRS PLUS
~ 7 1249.,0 69026,4 37905,6200
8 1203,0 77750,.4 28044,1870
9 1225,0 68474,6 10 YRS PLUS
10 1174, 77744,1 76266,4740
11 1226.,0 62515,9 10 YRS PLUS
12 1198.0 68235,2 10 YRS PLUS
- 13 - 1239.0 55222,3 10 YRS PLUS
14 1182.,0 66044,9 10 YRS PLUS
15 1227.9 56187,0 10 YRS PLUS
B 16 o 1m0 66355, 4 10 YR§ PLUS
1?7 1218.0 57110.,4 10 YRS PLUS
i8 1167.0 68409,0 10 YRS PLUS
e 19 - 1264.0  44878,4 10 YRS PLUS .
20 1228.0 522313 ,4 10 YRS PLUS
21 1315.0 30603,2 10 YRS PLUS
.22 _..128é6,0  37090,3 10 YRS PLUS ~
23 1379.,0 {4558,0 10 YRS PLUS
24 13%7.0 19236,3 10 YRS FLUS
25 _ 1426.0 2966,9 10 Y8S PLUS
26 14n3.0 8315,4 10 YRS PLUS
27 1468.0 ~5820,0 i0 YRS PLUS
28 1436,0 82,5 i¢ YRS PLUS
29 T 1689,0 -35870,3 33,0091
30 1626,0 -20649,7 10500,9255
) 3 .. 1635.,0 _ _  =27105,4 _ _ = 19R9,8922 =
- - 32 B 1574.0 "w9620.0 10 YPS PLUS
33 1505.,0 3571.2 10 YRS PLUS
.34 1428,0 ___23%27,7 __ 10 Ya§ PLUS _
35 1334,0 39907,4 10 YRS PLUS
36 1284.0 53932,8 10 YRS PLUS
I 1/ ) _1325,0  31058,0 10 YRS PLUS
38 1272.0 46332,1 10 YRS PLUS
39 1399.0 5634,2 10 YRS PLUS
40 1339.,0 22343,5 10 Y3§ PLUS
______ TALT T T T 1362,07 T TTTTL2933,4 0 710 YRS PLUS T
42 1298.0 31318,7 {0 YlS PLUS
43 1308,0  __ 26481,8 10 YRS PLUS
T 4 T 125640 41859,4 10 YRS PLUS
45 1251.,0 41783,8 10 YRS PLUS
46 1201,0 __ %6510,4 10 YRS PLUS
T T 4 TTUTTTT 49280,0 T 34917,5 10 YRS PLUS
48 1247.0 44654,5 10 YRS PLUS
L 49 _1327,0 . 23363,3 10 YRS PLUS
50 1296.0 32403,4 10 YRS PLUS
51 1339.0 8§593,0 10 YRS PLUS
_ 52 1385.0 _15463,7 1D YRS PLUS
53 1429.0 “714.,4 10 YRS PLUS
54 1405%.0 6068,9 10 YRS PLUS
. _._.. ..%  1457.0 ~7294,1 10 YRS PLUS
564 1433,0 -511,2 10 YRS PLUS
LEADING EDGE W, . = 0.00289 LB/SEC/BLADE (0.803% OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.002264 LB/SEC/BLADE (0.629% OF HOT GAS FLOW)
SUCTION SIDE  W.,o = 0.003104 LB/SEC/BLADE (0.863% OF HOT GAS FLOW)
TRAILING EDGE W = 0.00144 LB/SEC/BLADE (0.4% OF HOT GAS FLOW)



TABLE M-9

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
MEAN SECTION, CONDITION 3

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
- 1 1674,0 -37264,4 RE,3044
? 1548,0 ~7689,6 10 YRS PLUS
3 1640,0 -28697,6 1246.5523
4 1577,0 -41209,7 10 YRS PLUS
5 1435,0 10300,3 10 YRS PLUS
[ 1417.0 27547,7 10 YRS pLUS
7. - 1248.0 €B154,4 46988, 8040
8 1215.0 75344 ,4 31237,5400
¢ 1200,0 76104,2 44186,0230
i0 ] 1144,0 78826,7 74347 ,4%20
11 1232,0 64407,2 10 YRS PLUS
12 1198.0 72272,5 10 YRS PLUS
- _ 13 1274.,0 . 52465,2 10 YHS PLUS
14 1232,0 61630,4 10 YRS PLUS
15 1289.0 47026,3 10 YRS PLUS

16 _ 1253.0 55371,4 10 YRS PLUS B
) 17 1292,9 45959,9 10 YRS PLUS
18 1242,0 58172,8 10 YRS PLUS
. 19 135040 . 31079,4 10 YKS FLUS
20 1312,0 39740,7 10 Y5 PLUS
21 1413,0 15421,5 10 YRS PLUS

22 1379,0 23036,2 10 YRS PLUS )
T 23 T T4445,3 77T T -2839.8 10 Y2$ PLUS
24 1459,0 3002,9 10 Y25 PLUS
25 1536,0 -§5758,5 10 YPS PLUS
T TTTTTTIRe T T T 151040 7T -9%83,77 10 YRS PLUS
27 1574,0 ~25451,5 14318.9A13
- 28 1549.0 -19334,0 10 YRS PLUS

TTTTTTTTTTI RN T UUTTTIT T 4In3,8 07 T =3RGLS,7 34,6006
30 1635.0 -2878£,2 13R8.6710
31 1652,0 -37205,0 151,3770
e T T35 T TTTTTU450%,0 07 7 =19783,47 T 7T 34499,52B0
33 1540.0 ~9148,9 10 YRS PLUS

34 14R4,0  5743,1 10 YRS PLUS _

T Ry T T 138840 24557,8 10 YRS PLUS
36 1349,0 35564,0 10 YRS PLUS
37 1440,0 i 4274,9 10 YR3 PLUS
TTOUTTTT T T 1393.0 "17475,8 10 YPS PLUS
39 1505.0 ~15727,9 10 YRS PLUS
40 1452,0 -463,0 10 YRS PLUS
T4 T T 71443,00 T T T T8263,97 77 10 YRS PLUS
42 1360,0 22812,7 10 YRS PLUS

43 1323.0 ~31665,7 10 VYRS PLUS )
Y Y I T 1293,0 40680,2 10 YRS PLUS
45 1315.0 34644,2 10 YPS PLUS
46 1264,0 __4900B,4 10 YRS PLUS
T TR T T 136240 ' 23644,2 10 YRS PLUS
48 1326,0 33735,5 10 YRS PLUS

49 1428.0 . 78B60,1 10 YRS PLUS ~
T sa 1395.0 17114,7 10 YRS PLUS
51 1497.,0 -~9161,0 10 YRS PLUS

e 52 1469.,0  =1176,3 10 YRS PLUS B
93 1544,0 -19772,7 10 YRS PLUS
54 1516,0 ~12580,3 10 YRS PLUS
e 85 1577.0 -28483,7 6768,0697
56 1552,0 ~21368,5 65347,7420

LEADING EDGE

W 0.003 LB/SEC/BLADE (0.834% OF HOT GAS FLOW)
PRESSURE SIDE W

W

W

0.002107 LB/SEC/BLADE (0.586% OF HOT GAS FLOW)
0.002797 LB/SEC/BLADE (0.777% OF HOT GAS FLOW)
0.00146 LB/SEC/BLADE (0.406% OF HOT GAS FLOW)

It

SUCTION SIDE
TRAILING EDGE
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SCHEME B-5

ELEMENT NQ,

TABLE M-10

FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
TIP SECTION, CONDITION 3

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

OF HOT GAS FLOW)
OF HOT GAS FLOW)
OF HOT GAS FLOW)

TEMPERATURE STRESS LIFE(RRS)
1 1775.0 -34192.4 16,6687
2 16R6,0 ~34216,9 125,783
3 1700.0 ~34517,4 85,0107
4 1649.,0 -22732,0 ~ 3531,7507
5 i5n4.0 14114,6 10 YRS PLUS
6 1453,0 26461,0 10 YRS PLUS
7. 1248,0 74040,9 13783,4610
B 1228.0 76197,5 16901.8170
9 12030 78277,3 25063.6720
10 X 1183, _. 7984A,4 35325,7700
11 1290.,0 55392.9 10 Y*S PLUS
12 1266,0 40252,6 10 YRS PLUS
3 1334,0 43072,0 10 YRS PLUS
14 1307.0 48584 ,R i0 YRS PLUS
i5 1343,0 40727,5 10 YRS PLUS
16 0 1M7,0 45953,2 10 YRS PLUS
17 1318,0 47474,6 10 YRS PLUS
18 1271,0 58402,4 10 YRS PLUS
9 . 13n7,0 29948,6 10 YRS PLUS
20 1353.,0 37333,2 10 YRS PLUS
21 14648,0 9742,7 10 YRS PLUS
@2 1433,0  17539,7 10 YRS PLUS
23 15320 -6537,0 10 YRS PLUS
24 15n03.,0 -133,4 10 YRS PLUS
25 1572,0  _ -16699.2 10 YRS PLUS
26 1545,0° T -40571,4 10 YRS pPLUS
27 1606.0 =25445,1 6058.2595
28 1577.0 -18179,3 10 YRS PLUS
CTOTTTTTTTT{788.0 T T T =34284,0 T 70 32,3453 °
3o 17240 =36919,1 29.808%
21 1708,0 ~38516,4 30.8568
32T T T TTITTTL6A6 0T T T =37367,,0 104,5106
33 1611.0 =26619,3 4116,6314
34 1568.0 =1390R,9 10 YRS PLUS
I 7 2% B 17181,5 7 10 YRS PLUS
36 136¢7.0 24588,2 10 YRS PLUS
37 1464,0  ~817,0_ 10 YRS PLUS
1435,0 8137,9 10 YRS PLUS
39 1531.,0 ~-20302.2 10 YRS PLUS
40 1501.0 ~10985,0 10 YFS PLUS
41 T 1448,0 T 2620,5 10 YRS PLUS
42 1415,0 12577,0 10 YRS PLUS
43 1385,0 20321,5 10 YRS PLUS
T4 T T 4364,0 T T 7T 26906, 4 10 YRS PLUS
45 1347,0 31242,2 10 YRS PLUS
46 1297.0 45783,8 10 YRS PLUS
TTTTTTTT1399.0 T TT(RRB0,0° T 710 YRS PLUS T
48 1343.0 30160,2 10 YRS PLUS
4 ~1478.0 . 1064,9 10 YRS PLUS
50 1442.0 11334,5 T 10 YRS PLUS
51 1537.,0 ~13020,5 10 YRS PLUS
52 1507.0__ _ _ =4016,3 i YRS PLUS
53 1577.0 -22544,1 25019.8400
54 1548,0 -138%6,9 10 YRS PLUS
55 16n7.0 «29362,5 2522.3031
86 7 T T 4578.0 C =20676,6 38273.8c%0
We g = 0-00285 LB/SEC/BLADE (0.792% OF HOT GAS FLOW)
Wepp = 000212 LB/SEC/BLADE (0.589%
Weps = 0-00273 LB/SEC/BLADE (0.759%
Werg = 0-00155 LB/SEC/BLADE (0.4319
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TABLE M-11

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
HUB SECTION, 23980 RPM, TIT = 2600°F,

WCA = 0.07362 LB/SEC/BLADE (6.52% OF HOT GAS FLOW)
TCA = 900°F, PTOT = 450 PSIA, CONDITION 4
ELEMENT NOT ~ ' TEMPERATURE STRESS ~  LIFE(HRS)
b 1658.0 -21627.4 3543,9847
ST o i529.0 7 14594,1 T 10 YRS PLUST
3 1617.2 -10634,8 10 YRS PLUS
I, 1542,0 _10057.3 10 YRS PLUS
5 1536.0 9844,1°7 710 YRS PLUS
6 1424.0 319296,3 44474,2090
7 1349.9 56586,7 18397,0060
e e Tt ya3R,y T 72852401 T _6526.83290
9 1356.0 516276 36913,2270
10 12R4,9 71111.2 8747,4246
e T T T L T TU37465,9 7 10 YRSTPLUST T
12 1315.0 59277,2 32340,5210
13 1341.0 40245,3 10 YRS PLUS
T A T T T 2040 T g2720 6T T 31R95.6170 0
15 1363.1 43611, 4 10 YRS PLUS
16 1292.0 61961.7 39686,3910
— T iy T T 134G.0 7 77 7486068 16 YRS PLUS
18 1265.9 68200.1 26592,3080
. 19 ) 1369.7 45072.7 10 YRS PLUS
g T T TTTE3970G7 T T T5329¢02 T T L0 YRS PLUSTTTT
21 1413.0 28113.5 10 YRS PLUS
22 1362.2 40911,5 10 YRS PLUS
Ry T T T 469 Y T T TIS1007 5 {0 YRS TPLUS T
24 1429.0 23257.,¢6 10 YRS PLUS
25 1504,0 3540.,8 10 YRS PLUS
e B T T {443V T 14416767 10 YRS PLUSTTTTT
27 1537.0 -5513,8 10 YRS PLUS
28 1492,0 6151.4 10 YRS PLUS
9 - 489ay DT T T R347e3V2T T 12,0832
3¢ 1811.0 -ives, e 10 YRS PLUS
3 16R5.0 -31076.1 218,4561
- 32 ~-y§95, 0~ +4507,07 " ~107YRS PLUST
33 155C.0 5864,0 10 YRS PLUS
34 1430.0 37460,8 %7438,6890
—35 S1417.07" T 3789AE T (76743,6030°
36 1342.0 57715.0 185144,5420
37 1447,0 25468,9 10 YRS PLUS
e yp T (366,07 T  46B882,67 7 64480.7150
39 1523.0 1703.2 10 YRS PLUS
40 1434.0 25652,2 i0 YRS PLUS
&1 TTT14957C0 —736170 107 'RS PLUS™ —
42 1399.0 33144,3 10 YRS PLUS
43 1440,0 20949,1 10 YRS PLUS
e g3 13610 " ""'41990,8 —107YRS PLUSTT
45 1370.0 38482,7 10 YRS PLUS
46 1295.0 58771.1 67745,0410
————— gy T TU3ATOCT T 3370578 T40TYRSTRLUSTT
48 1335.0 47649,0 10 YRS PLUS
49 1426.0 23268,6 10 YRS PLUS
SR T T T34 370627% 10 YRS PLUS™
S3 1481.0 8682,0 16 YRS PLUS
52 1437.0 20520,2 10 YRS PLUS
53 {SAB.T T T415,0 {UTYRSPLUS T
54 1465.0 12914.9 10 YRS PLUS
55 1531.0 -4870.6 10 YRS PLUS
R T 148B;0° T T BEBY. T {0YRS PLUS T
LEADING EDGE We g = 0-00762 LB/SEC/BLADE (0.675% OF HOT GAS FLOW)

- 0.006 LB/SEC/BLADE (0.531% OF HOT GAS FLOW)
-~ 0.00822 LB/SEC/BLADE (0.728% of HOT GAS FLOW)
= 0.0038! LB/SEC/BLADE (0.337% OF HOT GAS FLOW)

PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W
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SCHEME B-5

TABLE

M-12

FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
MEAN SECTION, CONDITION 4

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

ELEMENT NQ, TEMPERATURE STRESS LIFE(HRS)
1 1701.0 -33989,3 92,6648
T T T2 T 1569, 0 T T T 2%47,277 T A0 YRS PLUS
3 1673.0 -27853,5 653,8244
e A 1593.0 ~4221,6 1D YRS PLUS
5 1562.0 3319.7 10 YRS PLUS
[ 1462.0 29809.7 10 YRS PLUS
7 135%8.0 56006,8 15%19.5747
T T T T T T 1306, T 693804 T TT8698,4604 7 T T
9 1344,( 584%4,8 15200.G473
10 1295, 70505,9 6370.7750
T AL T T T 1400, T T 423210 T 49913, 6440
12 1344,0 57129.8 19424,.2020
13 1430,0 341%6,9 10 YRS PLUS
T e TT1365,0 0 T T T 50B69,4 T 320R2,6110
15 1439.0 31411.2 10 YPS PLUS
T | R O LIS ___45506x1"_a0w_44’C2-5330“," -
17 1413.0 37877.3 B7176.4400
18 1336.0 57910.,3 21553.5R00
19 1454,0 27017.1 10 YRS PLUS
20 13%4.0 7 42354 ,4777761502.6660
21 1507.40 12947,0 10 YKS PLUS
22 1448, 28215,0 10 YRS PLUS
23y 1569.77 7 =3681.17 7 710 YRS PLUS T
24 1522.0 B648,7 10 YRS PLUS
25 1608, 0 ~14487,5 10 YRS PLUS
T T 26 156270 T =2032.27 7 7 10 YRS pLUS T
27 1643.7 ~24443,1 3013.4235
28 1563, ~10399,2 10 YPS PLUS
2y" 1727 00T T T TRATOY 9T T Ay 52385 T T
32 1640.0 ~-18160.,7 16082.2230
b 1720.0 ~34842,4 50.0328
- T3 T T T T T TTI832. 07T T S16490.5 7 T T 36ABB 357077~
33 1581.C ~2482.4 10 VYRS PLUS
34 14A6,3 22294,8 10 YRS PLUS
. > S Y467 0T TTT26525,9° T 10 YRS FLUS T T
26 1416,0 42509.8 41438.4740
37 1554,0 1471.3 10 YRS PLUS
38 1478, 077 T 21866,8 TTTXI0 YRSTPLUSTTT
39 1622.0C -18681,1 22889,3360
40 1540.0 4328.5 10 YRS PLUS
4 1538,0 7 TTTTTTTT4433,6 T I07YRS PLUST T
42 1455.,0 26342,9 10 YRS PLUS
43 1437,0 30580,8 10 YRS PLUS
§4— 1391.T 42787,0 T T 82399.82%0" -
45 1430.C 32334,9 10 YRS PLUS
A6 1352.0 52936.,2 32862,0580
47" 1467.C 2264870 T 10 YRS PLUS T
48 1410.0 37708.0 10 YRS PLUS
49 1525.0 7309.,1 10 YRS PLUS
50 TTi446,07 T T230B5,¥ T TTAUYRS PLUS T
51 1544,¢ «B8439,7 10 YRS PLUS
52 1533.0 $364,2 10 YRS PLUS
53 1615.0 -17241.,87 7 45779,8940 —
54 1568.,0 -3969,0 10 YRS PLUS
55 1643.0 ~25551,2 2260.0490
- BT T 15¢7.60 -11749,1 {0 YRS PLUS —
We_g = 0-00762 LB/SEC/BLADE (0.675% OF HOT GAS FLOW)
Weap = 0-00558 LB/SEC/BLADE (0.494% OF HOT GAS FLOW)
Weqg = 0.00741 LB/SEC/BLADE (0.656% OF HOT GAS FLOW)
Werg = 0-00381 LB/SEC/BLADE (0.337% OF HOT GAS FLOW)
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TABLE M=-13

SCHEME B-3 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
TIP SECTION, CONDITION 4

ELEMENT NO, ~ TEMPERATURE =~ "STRESS —  LIFE(RRS)
. S _1787.0 -31556,9 21,7258
2 {677,070 T TT-20778,77 T T P6R7,1251
3 1724.y ~31400,8 92.5517
. .4 1659,0 _ -148%91.6 30693,54880
5 1575.3 8330,2 10 YRS PLUS
6 1501.0 27556.5 70161,6530
I A © Y- T U 65005,5 3345,9424
6 izz2u.n TT70050.0 77 3231.7805
9 1343.0 6508],4 4319,5679
. 10 1312.0 70431,5 3822,1964
. 11 T1449,07 N6164,%7 T 44137,7990
12 1408.0 46112,4 20483.2870
a3 o 14B1,0_ 27926,7 10 YRS PLUS
14 143570 7 T39253,3 T T32318.7610 °
15 1488,0 26412.3 10 YRS PLUS
16 1446,0 38731,4  42433,6920
17 1443, 38639,3 29460.7966
18 1374, 56008.2 9543,8355
A9 1493,0  25999.1 10 YRS PLUS
20 14429 TTUUT38752,7 7T 79545,8920
21 1567.0 6928,3 16 YRS PLUS
o 22 1508.0 22057.8 10 YRS PLUS
23 16249 =B740.3 7 {6°YRS PLUS T
24 1573,0 5237.0 10 YRS PLUS
25 1654.0 -47315.6 15507.5909
T R T T T T gk 0T T T -3348.,9 T T I0TYRS PLUS T
27 1663, -25423.5 B50.7644
28 1632.0 -10533,3 10 YRS PLUS
29T T UTTTTIRGS, g T T T R3LABT T T T T TTTTeL I T T T
30 1722.0 -32476.8 77.7121
31 1773.3 ~-33053,3 21.8904
32— 171 0T T T TTUR32988,3 T 90.6384 T
33 1651.0 ~19977,7 6841,3399
34 1579.0 1534,6 10 YRS PLUS
o 3§ T~ 4492,0° T 7 721402.67 77 "10°YRS PLUS T
36 1450.0 12984,6 10 YRS PLUS
37 1577.0 -4092.5 10 YRS PLUS
T I%39.07 945270 10YRS PLUS T
39 1638,0 ~-21836.5 56R2,9433
40 1587.2 ~6233,6 10 YRS PLUS
S - 1566, =133,3° 10 YRS PLUS T
42 1512, 14975,5 10 YRS PLUS
43 14%6.9 19654,4 10 YRS PLUS
44 146430 28701,.6 T 10 YRS PLUS T
45 1467.0 28266.1 10 YRS P{.US
46 1392.0 48303,8 21713.,0430
7 {85470 18896,4 7 TTI0TYRS PLUS T~
48 1452.0 33958,1 67740,6150
49 1560.0 480,3 10 YRS PLUS
BETT 151870 {7496,8 10°YRS PLUS T
51 1630.0 -13005.3 10 YRS PLUS
2 1577,0 2811.6 10 YRS PLUS
53~ 165570 TTER0934,2 T 4033.0667 T
54 1608.0 -5131,8 10 YRS PLUS
55 1685, 0 =27704,4 592.7558
- 5% - 1634.0 -12218.1 10 YRS PLUS
LEADING EDGE We g = 0-0069 LB/SEC/BLADE (0.611% OF HOT GAS FLOW)

0.00561 LB/SEC/BLADE (0.497% OF HOT GAS FLOW)
0.00723 LB/SEC/BLADE (0.64% OF HOT GAS FLOW)
0.0038! LB/SEC/BLADE (0.337% OF HOT GAS FLOW)

PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W

1l
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SCHEME B-5

TABLE M-14

FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,

HUB
WCA
TCA

ELEMENT NO.

O3 NN U A AN

LEADING EDGE

PRESSURE

TRAILING

W
W
SUCTION SIDE W
W

SIDE

EDGE

]

It

TEMPERATURE

1694
1660
1650
1631
1532
1511
1424
1412
1396
13A2
1400
13544
1400
1385
1496
1394

0
«0
.0
+0
«d
0
0
'0
-0
0
0
0
0
o0
.0
0

- 71408,

1303

o

14998,

STRESS

*11665,9

=1977.0
111,9
5646.8
30904,8
36094.0
55683, 1
56046 ,5
58672.8
61455.0
54224,2
87331.2
. 52006.2
54709,9
49200,9
51280.7
47906,7
50871.2
39216.8
40423,9
29746,5
31212.2
19357.0
19876,5
11131,6

12083,0°

6081,7
7307.1

’9271|1
3349.0

TUTB6B6.T

19461,7
25031.8
34696,5
38771,8

. 29905,2

34896,9
193074
24784,7
2241587
28384,0
27924,7
32481.1
38477,2
43112,5
33873,4
36701,1
25939.,7

T 28787,

15931,3
17900.2
8895,2
10653,3
492241
6651,2

SECTION, 23862 RPM, TIT = 2570°F,
0.008092 LB/SEC/BLADE (6.42% OF HOT GAS FLOW)
900°F, PTOT = 50 PSIA, CONDITION 5

" LIFE(HRS)

__35448,2450
10 YRS PLUS
10 YRS PLUS

10 YRS PLUS

13555,463¢
7525.3557
. 2335,2771%
2163.0606
3071.1824
2749.6107
6075,6657
5547,3419
9046,9448
86R5,3A804
12516,0398
12324,6334
14863,5301
13671.5652

- 28099.,1070
27453,1040

10 YRS PLUS
79422,681)

10 YRS PLUS
10 YRS PLUS

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

9¢05,R8794
10 YRS PLUS

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
37202,9060

T 7T721043.3950

11916.1400

10 YRS PLUS
10 YRS PLUS
T4D7YRS PLUS
10 YRS PLUS
10 YRS PLUS

T 107 YRS PLUS

47904,2570
29220.1060

TTT7901.9100

5p678,981C
1D YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

10 YRS PLUS _

10 YRS PLUS

_82760D.7640 _
40414,3100

0.000847 LB/SEC/BLADE (0.672% OF HOT GAS FLOW)

0.0006667 LB/SEC/BLADE (0.529% OF HOT GAS FLOW)
0.0009134 LB/SEC/BLADE (0.724% OF HOT GAS FLOW)

0.000423 LB/SEC/BLADE (0.335% OF HOT GAS FLOW)
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TABLE M-15

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
MEAN SECTION, CONDITION 5

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
1 1746.0 -21522.1 . 416,2639
2 1711.3 ~11970.2 20722.9470
3 1708.0 ~10944,1 31361.6160
4 16R8,3 -5551.6 10 YRS PLUS
5 1579.0 24864,9 14213,5808
6 1541.9 29157.,9 8998.3382
) 7 R 1459, . 53238.n 1339.3202
8 145140 54448,6 1354,6901
9 1420.0 59786.,0 1263,5974
10 1412.0 60815,5 1307.4764
11 1435.0 53622.5 2456 ,7586
12 142640 54776,2 2589.,6093
- S T 1459.0 . 46648,4  4214,739R
14 1445,0 48123.6 4330.1405%
15 1484,90 39965, 1 6612,5R65
. 16 147540 412591 6B12,3654
17 1491.,0 318339,9 7590.7030
18 1476.0 41368,7 6497,9385
89 .. 153,00 2829R,9  25067.8000
20 15220 29611,9 24037.9010
21 1572.0 18023.0 10 YRS PLUS
o 22 . 1563.0 A 19523,4 87373,2200
23 1620.0 5065.5 10 YRS PLUS
24 1614.0 6015,8 10 YRS PLUS
@S .. 16380 -5093,3 10 YRS PLUS
26 1650.,0 -3905.9 10 YRS PLUS
27 1680.0 -11604.6 52663,3230
28 1674,0 -1029%,7 .10 YRS PLUS
TTTUTTT 2% B 1754.0 -26125,2 53,7599
30 1732.0 -19977.6 900.,3048
o U > S 1690.0 -10925,7 50597,6240
T 32 - 77167440 «5808.7 10 YRS PLUS
s 1627.0 5241.,1 10 YRS PLUS
3161240 10086,7 10 YRS 2LUS
T 35 1558.0 19841,1 10 YRS PLUS
36 1548,0 23267.3 47919,4100
R Y S _1576.0 __ Be93.6 10 YRS PLUS .
38 1543.0 13370,1 10 YRS PLUS
39 ) 1596.0 1475,2 10 YRS PLUS
40 1581,0 6899,3 10 YRS fLUS
e s - gy T = oo 1EBALG T T T 43776,7 7 10 YRS PLUS T
42 1540.0 18715,3 10 YRS PLUS
43 1518, 24798,2 80189,4240
Y ¥ R 1 PP 1 B 27815,.7 T 77T 49480,3170
45 1503,0 30212.,7 360R1.6580
46 1489.0 34895,5 18441 ,5R80
I ¥ AR 1536,0 ~ ©  22841.2 - 74211,0090°
48 1528.0 25816,5 47763,3780
Ay A577.00 13156,6 40 YRS PLUS
L1 1569.0 16060.,4 10 Y3S PLUS
51 1624.,0 871.2 10 YRS PLUS
%2 1618.0 3299.9 10 YRS PLUS
83 1657.0 -7882,8 10 YRS PLUS
54 16%2.0 -5820.1 10 YRS PLUS
. - . _1681.0 ©-13939,9 __ 23594,9430 _ _
56 1675.0 . -11748.7 57928.5250
LEADING EDGE We g = 0-000847 LB/SEC/BLADE (0.672% OF HOT GAS FLOW)
PRESSURE SIDE Wepp = 0.00062 LB/SEC/BLADE (0.492% OF HOT GAS FLOW)
SUCTION SIDE WCAS = 0.0008065 LB/SEC/BLADE (0.639% OF HOT GAS FLOW)
TRAILING EDGE Werg = 0.00041 LB/SEC/BLADE (0.325% OF HOT GAS FLOW)
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SCHEME B-5

TABLE M=16

FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
TIP SECTION, CONDITION 35

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
~ 1 . 1828.0 ~23818,7  _ _ 431.p433
2 1810.0 -23848,3 74,9918
30 1771.0 -19398,9 429,8302
4 1766.0 -160%2,7 . 1791.5754
5 1621.0 22791.9% 7231.5153
5 1608,0 25842,3 5271.4917
S _14%0.0 548B82,7  433,437p
8 1485.0 54556, 1 524,1599
9 1446.0Q 60554 ,4 531,1881
10 1441,0 . 60R78,0 .. B73.729¢
11 1490.0 49849 ,7 1026.0656
12 1433.0 S0424,7 1125.0307
13 ... .. .1521.0 . . 42159,5 _1636,7104
14 1514,0 42724, 4 1798.0272
15 1544.0 36753,2 2625,9920
o 16 J153B.0  370%1.4  28R7,7834
17 1541.0 38428,6 1955,9574
18 1%29.0 40427,8 1785,4057
o A9 ... 1593,0 _ __ 25435,%  B588,0935
20 1586.9 26167,6 B832,4732
21 1643,0 11448,0 10 YRS FLUS
22 1635.0  12B25.4_ 10 YRS PLUS _
23 1488,0 -1396,0 10 YRS PLUS
24 1682.0 -599,6 10 YRS PLUS
o 85 L A716.0  -8937,0 77237.1380
26 1711.G -8318,6 10 YRS PLUS
27 1736,0 ~13898,2 5864,8142
28 1730.0 -12679,7 _  10123.9575
29 1830.0 -2478%9,8 32,4923
30 1810.0 -25355,5 44.9560
b I __1757.0 _ ~25361,4 _ __ 147,8774
32 1746, -21589,0 410.6454
33 1690.0 ~9465,6 10 YRS ¢LUS
.3 1679.,0__ _ =5315,2 10 YRS PLUS
3% 1607,0 1112R,6 10 YRS PLUS
36 1601.0 13958,8 10 YRS PLUS
37 o 1624,0___ _ __1255,5 10 YRS PLUS
38 1516.0 4983,6 107 YRS PLUS
39 1646,0 =5292,0 10 ¥Y3S PLUS
40 1638,0 -1642,3 10 YRS PLUS
T T T T AT T T T T 1605,07 T T T 9640,6 77710 YRS PLUS T
42 1597.0 13238,3 10 YRS PLUS
43 1580.0 18827,8 69012,7180
T T T AT T T8 6,0 T T T T20966,8 T T T 38304,2530
45 1557.0 26939,8 16436,9240
46 1543.0 32019,8 7783,6464
- 47T T 7 TT1568,0 T 77 1B115.7 77 53532,513p
48 1590.0 21270,5 23149.7110
o 49 1647,0 _  5068,6 4D YRS PLUS
— T} ' 1638.0 7 T §526,8° 107 YRS PLUS
51 1689,0 ~5909,1 10 YRS PLUS
o 52 16A3,0  =3195,9 10 YRS PLUS _
53 1718.0 ~13165,9 11711,6423
54 1712.0 -10636.8 31262.1410
e .B5 __1737.0 __ -17084,9  2034,2739 ﬁ
56 1731.0 -14773,9 4999,9732
wCLE = 0.0007667 LB/SEC/BLADE (0.608% OF HOT GAS FLOW)
Weap = 0.0006233 LB/SEC/BLADE (0.494% OF HOT GAS FLOW)
wCAS = 0.0007786| LLB/SEC/BLADE (0.6I7% OF HOT GAS FLOW)
wCTE = 0.00039 LB/SEC/BLADE (0.309% OF HOT GAS FLOW)
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TABLE M=~17

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
HUB SECTION, 22857 RPM, TIT = 2320°F,
WCA = 0.0108 LBS/SEC/BLADE (2.73% OF HOT GAS FLOW)
TCA = 900°F, PTOT = 150 PSIA
CONDITION 2A

ELEMENT MO, TEMPERATURE STRESS LIFE(HRS)
4

1 1675.0 ~4829,3 . 10 YRS PLUS
2 1635,0 7519,5 10 YRS PLUS
3 1648,3 23348,2 10 YRS PLUS
4 1626.0 9838,4 10 YRS PLUS
5 1574,0 24575,9 17367,7650
6 1544.,0 32954,6 6143,64720
7 1471.0 51734,8 1246,6372
8 1454.,9 56600,3 8%56,2005
9 1490.0 45826 ,4 2043,34681
10 . 1467.0 52245,5 1275,1247
i1 1565.0 40612,7 3289,4925
12 1481.0 47293,0 2036,4301
13 1560.0 40791,2 3663,6%46
14 1477.0 47175.9 2321.4999
15 1458.0 40431,4 4117,4427
i6 148C.0 45403,3 2898,4780
17 1476.,0 448741,5 3358,3514
18 1459.0 50023.,1 2343,1511
19 15¢4.3 368940.2 7632.8051
2C 1493.0 39912.4 5198,2n50
21 1540.0 ?6352,6 3ni18.2400
22 - 1528.0 29601,0 20341,73%0
23 1574.,0 16356,4 10 YRS FLLS
24 1566,0 185876,1 10 YRS PLUS
25 1599.,0 8786,3 10 YRS PLUS
26 1551.0 10987,1 10 YRS PLLS
27 1615.0 3157,9 10 YRS PLLS
26 1677.¢ .. 559U,6 10 YRS PLLS
29 1595.0 =10072.,5 58773,6490
30 1672.0 »3248,1 10 YRS PLLS
31 1668,0 v1459,5 10 YRS PLUS
32 1645.0 5349,7 10 YRS PLLS
33 1612.0 16057,1 73896,8770
34 1545.0 . 23578,9 16006.5679
a5 : 1534.0 37692.9 , 2785,9769
36 151640 42130,2 1883,0435
37 157040 27153,0 10972,0540
38 1548.0 3275%4,3 5760,4454
39 16nr2.0 16364 ,4 10 YrS PLUS
40 157840 . 22755,9 23231.1510
41 ’ 1542,0 19984,5 43571,7460
42 15%8.,0 26360,2 18186,4420
43 1556.,0 255%90,8 22810,6200
44 1538,0 I0393.4 12867,3941¢
45 14%5.0 40612,4 4339,5309
46 . 1477.0 45299,3 . 3208.0972
47 1507.0 36308,0 B014.8623
42 1497,0 38968,6 5771,5463
49 1531.0 26892,6 21930,2560
50 1522.0 31286,2 16458,7840
51 1563.0 19432,9 10 YRS PLUS
57 156740 21019,1 61298,327n
53 1534, 12925,6 10 YRS PLUS
54 1578.0 14481,5 10 YRS PLUS
%5 1556.0 8ABL,3 10 YRS PLUS
56 1591.0 10204,2 10 YRS PLUS

0.001118 LBS/SEC/BLADE (0.282% OF HOT GAS FLOW)
0.00088 LBS/SEC/BLADE (0.222% OF HOT GAS FLOW)

0.001206 LBS/SEC/BLADE (0.304% OF HOT GAS FLOW)
0.0005588 LBS/SEC/BLADE (0.141% OF HOT GAS FLOW)

LEADING EDGE W
PRESSURE SIDE W
SUCTION SIDE W
TRAILING SIDE W

I
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
MEAN SECTION, CONDITION 2A

ELEYENT 10,

20T UTA AN

"

TABLE M-18
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

TEMPERATURE

1746,0
1715.0
1721.0
1678.9
1578.9
1671.90
151149
1499,0
1312.0
146¢3,§
1354.9
1539.9
1377.0
1540.0
1532.90
1578.0
1349,0
1549.9
1673,9
152049
1641,Q
162742
1679.5
167C.2
17°5.9
16%6,0
1721.90
1713.9
176649
1741.0

17¢3.3°

1721.0
1659.3
1679,
16%1.0
16%6.9
1720.0
170049
1732.0
1711.3
1670,3
- 1649,9
1597.9
1578,0
1573.9
1%54.0
1558,0
1537,0
1629,0
1619.9
1&6nd. 3
16358,1)
16738,0
1622.0
1754.0
1656,9

STRESS

-18715,.4
~6189,9
~11933,.8
-4359,6
185304,9
27752,4

53592.,7 .

56071,9
54136,2
56718,5
43225,6
48422,8
35672,8
41325,4
32215,3
34945,8
35n11,7
41225,0
23869,7
28439,3
13194,9
15266,4
'3193|3
336,8
~12623,2
~3457,1
-1847%.n
-16147,2
~21654,5
-14734,5

. =1242C,3

“§396,2
2994,8
8769.,2

21564,5

25408,2
3962,9
8141.7

-1917,8
339¢C.9

14128,4

19815,0

34p81,7

35436,4

37989,3

42386,1

24677,8

31060,8

16707,6

19336,1
3712.8
5164.9

=5655,4

-4257,2

°1237711
-10899,9

LIFE(RRSS

987,294

10 YRS PLUS
16222,446¢4
10 YRS PLJS
20073,6%4)
4178,5733
3r9.,4879
277,652
274,3032
249,4788
57:.2718
355,323
1380.513
69,3315
3174, 0477
15%8.2574
13R5,5%44
§37,5667
923%,75z2¢
4425 ,4229%
10 Y=8§ 2LUS
64576.5792
10 YRS ~Lus
10 YRI5 PLLUS
19526.351¢2
12 Y38 PS8
16F2,12272
5C11.0444
253,432:2
3952,0153
7544,958¢
10 Y78 PLLiS

10 Y=5 ~LLS

10 YRS P!
431,078
27£8,66548

10 YSS§ 2Ly

10 Y8 7 us

10 YI§ PLus

. 1C YRS PLUS

29523.3250
7613,5247
1171.643
1052,¢6%47

$76,3588
85%6.,5754

T 37063759

2943.6174
37154,5%42
203%8,2%62

10 Y5 Fus
17 veg ® %
10 Y&§ RS
10 V9§ PLLS
21726.5755
41487, 8940

0.001118 LBS/SEC/BLADE (0.282% OF HOT GAS FLOW)
0.0008184 LBS/SEC/BLADE (0.207% OF HOT GAS FLOW)
0.001087 LBS/SEC/BLADE (0.274% OF HOT GAS FLOW)
0.0005588 LBS/SEC/BLADE (0.141% OF HOT GAS FLOW)
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TABLE M-19

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
TIP SECTION, CONDITION 2A

ELE #T 10, TE-PERATURE STRESS LIFE(HRS)
1 1618.¢ -2207%,3 71.9712
a2 1747.0 -19006,4 335.8322
3 1774.5 -15524,7 1376.9062
4 1706.4 ~10418,2 . 10942.9576
2] 16%8.0 19350,2 7045,8786
[ 1639.¢ ?5366,8 2604,5509
7 1514.Q 52054.4 192,7138
2 1527, 0 £4042,3 189,1160
i 1544, 51222.5 165,7877

b 1536.1) 5255%,7 192,3049
11 1628.0 34ni4,2 #96,2071
12 15986.0 37071,5 595,2749
13 16%4,90 25445,1 2913,1452
14 1673, 0 2aR94,7 144,495
15 1644,5 72081.5 4614 ,8553
16 1645, 24A94,5 3194,0042
17 1677,0 33627.2 1000,0148
1A 1590.0 38541.2 529,5654
19 16%4,0 18552.9 11224,2765
20 1642.U 22317.7 4671.5340
21 1694,0 5879,.4 10 YRS PLUS
22 161,90 $884.,A 10 YRS PLUS
é> 172640 ~40323,0 13 YES PLUS
24 171643 -1033,0 10 YRS PLUS
25 1745.0 -9749,9 19295.7710
es 1736.0 =71%4,5 10 YRS PLUS
27 17%9,0 -13961,6 3258,9126
) 1749.0 -1109%.7 104£3,9735
29 1528.0 -22193%,9% 56,4329
30 1o76.0 -21691.9 i01.3561%
3: 17304 -19976,7 230.3487
3 1775.0 -15611.,5 11iR8,7070
3z 1735%.0 -5684,0 10 YRS PLUS
34 172343 -883,6 10 YRS PLUS
34 1641.0 217213.6 4631,7842
36 164270 24049,6 3194,0418
37 1721.9 =1082,7 10 YKS PLUS
3 17:8.0 2595,7 10 YRS PLUS
30 1744,0 -8452,9 53435,9130
Y ... 1732.0 =4860,4 10 YRS PLUS
i 1693.0 6697,3 10 YRS PLUS
a2 1651.0 10455,6 75134,3860
43 164240 2249%6,0 4446,1729
4a 1636.0 24427 ,8 3439,4501
45 1611.0 321368 1246.5975
ah ) 159449 37305,7 626,3562
47 1644.0 21530,2 5190,272114
43 16%4.0 24725,9 3398,1577
49 1677.0 11027,9 $9122,9780
b0 1687.3 14182,3 31477.4270
! L1720 7.9 16078 10 YRS PLUS
s 1704.0Q 3473,8 10 Y2§ FlL U3
5 1726.0C -4264,9 10 Y55 PLUS
Py 177440 -2734,8 10 YRS PLUS
3 1739, -8235.0 71535,949¢C
256 1733.0 ~6433.7 10 YRS PLUS
LEADING EDGE wCLE = 0.001012 LBS/SEC/BLADE (0.255% OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.0008228 LBS/SEC/BLADE (0.208% OF HOT GAS FLOW)
SUCTION SIDE Wepg = 0-0010604 LBS/SEC/BLADE (0.268% OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.0005588 LBS/SEC/BLADE (O.IAI% OF HOT GAS FLOW)
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TABL

E M-20

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,

HUB
WCA .
TCA

CELEFENT 50,

A0 R OVl LN =

CAP
CAS
CTE

It

£ ¥ ¥ ¥
|

SECTION, 22857 RPM, TIT = 2320°F,

0.000792 LBS/SEC/BLADE (0.2% OF HOT GAS FLOW)
= 0.0006203 LBS/SEC/BLADE (0.157% OF HOT GAS FLOW)

TEMPEFATURE STRESS
1641,0 ~5032 .5
1599.0 7937.,3
1612.0 4:57,3
1549.5 1090s,6
1533.0 265458, 4
1522.0 34024,
1424,3 .. 56158,6
1457,3 60752,
14%5.0 48127,9
1433.0 54394,0
1475,0 4426F,9
1449.¢ 51422,2
1464.,) 47629,3
1438,9 54737,3
1440,0 4891s.2
1440.,0 54393,2
1439.0 S4564 .6
1418, 40257.9
1496.Q 19542,8
1423.¢0 432721
1559.¢ 22657,4
154640 26351,9
16470 6242,5
1610.0 8524,6
1657, 0 ~612%.7
16"0-3 '}ﬂ.“!?,}
16791 -12837,5
1672.0 ~10646,9
166649 ~12317.6
1641, ~4495,%
1640,y ~3813,7
1616.0 3527,0
1537,0 12718,1
1558.9 - 205C2,7
1519.%2 32131.1
1500.0 37052.,4
1562.0 226446,9
1538.5 28273.,3
1592.0 14747,6
1568.0 .. 20981,5 °
1542.0 22985,7
1537.0 29452,6
1578,0 3203%,5%
1508.0 37142,3
1458,¢0 50224,0
1440.0 54065, 4
15n8,0 . 3705¢C.8
1496.0 40093,4
1546.0 21352,9
15%2.¢0 24974,3
1623.0 4084, &
1614, 7532,7
1658.0 =6002,6
1¢50,0 ~3653,13
1678.9 -1218°,2
1671.0 -16164.,3

0.007758 LBS/SEC/BLADE (1.96% OF HOT GAS FLOW)
600°F, PTOT = 150 PSIA

CONDITION 3A

LIFE(~-78"
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14779,
6226,
42357, o
2~e?9, "
10 Y=5 =8
454£1.,d249
34¢15,280
16526 ,4992
117¢6,46769
6484 ,6777
2272.5%42
1677,7211
6580, 4540
4611.37CA

Yo T e -
AN C L
YOWEDYWL WL AN

COWOA Y DY T,

)

2
2
[°]

441F2, 1225

AR AN Iy
¢ ¥YES FLLS
30 YRS RLLR
10 ¥35 PLuS
18 Y=§ B S
45736, 2F4r
10 ¥?§ PLus

0.0008505 LBS/SEC/BLADE (0.215% OF HOT GAS FLOW)

0.0003946 LBS/SEC/BLADE (0.1% OF HOT GAS FLOW)
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TABLE M=2I

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
MEAN SECTION, CONDITION 3A

CLELAT W0, TEMPERATURE STRESS LIFE(HRS)
1 1707.0 -18651.,0 2584,0672
2 1664, ~5490,4 10 YRS PLUS
3 1671.,2 - -9709,4 10 Y&§ PLUS
4 . 16736.( »2N59.3 10 YRS PLUS
5 151,10 22302.3 23634,1450
a 1553.0 2978%,2 9742,6154
7 1460.0 57184,6 655,8224
" 1447.3 59801,5 593,4063
9 1479.9 55377,7 534.9717

13 14~4,3) 58453,5 473 ,762R
1L 152840 454456,5 780,4983
12 1512.9 500311 550.964%
13 1548,0 42401,2 766,2585
14 1531.0 47338,7 $25.0400
13 . 15670 38R94,4 686,8574
16 15%1.0 43625,0 578.0923
1? 1549.9 45114.,6 475,4555
i 1528,90 51132,5 3n0,4399
19 1618.C 26696 ,8 3370.7654
Zn 16°4,7 31544,1 1698,1%70
21 16:2.C 7635,0 10 YRS FLUS
- w2 - 166749 12705, 8 51592,3940
23 1743,0 -10134,5 166726,5280D
24 1735.0 -7411,2 10 YRS PLUS
25 L1704,3 -?0974,5 192,8229
1 1776,0 -128533.5 503,6633
27 1¢29.0 -22504,8 FD.7211
P13 18n01,0 2217547 1n3,0018
v 173149 ~25462,3 265.,470A
3 1774.0 -17399,2 4165,5334
31 170749 =17236.7 ACT74,9246
3n» 1623.0 -9915,6 10 YRS PLUS
33 16%9.0 ~136%,8 10 YRS PLUS
34 - 1638.,C 5297.1 10 YRS PLUS
34 15%%.3 20R44,9 22629.7770
Sk 151140 24704,8 13929,3134
37 © 162340 . 21599,6 10 YRS FLUS
34 1643, 4297,9 10 YRS PLUS
39 1714,0 ~4174.,5 10 YRS PLUS
40 1684,0 1435,6 10 YRS PLUS
41 16370 18834,7 14546,1509
2 1615.90 25267.3 4964 ,8637
43 ’ 1558,9 43487,6 493,0726
ad 1553.0 45161.2 459,7281
45 156249 43501.2 443,6523
46 1540.9 49049.5 311.8251
47 16310 24244,3 4072,4353
4R : 1616.0 28591,2 2358,8053
49 16£9.0 ohrs's 10 YRS PLUS
yn 1675,0 10A73,1 76790,6090
51 1749.0 =10618,5 12226,3262
Py 1740.0 ~B8297,3 66543,416D
5 177643 ~2¢470.,9 216,3782
=4 1778.C -18523,5 432,3955
55 1010G+y ~22184,7 14,1004
54 1602.0 -22006.9 104,1472
LEADING EDGE wCLE = 0.000822 LBS/SEC/BLADE (0.207% OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.0005773 LBS/SEC/BLADE (O.l&é% OF HOT GAS FLOW)
SUCTION SIDE WCAS = 0.0007664 LBS/SEC/BLADE (0.193% OF HOT GAS FLOW)
TRAILING EDGE Werg = 0.0004 LBS/SEC/BLADE (0.101% OF HOT GAS FLOW)
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TABLE M-22

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD,
TIP SECTION, CONDITION 3A

ELEMENT NO,

O NN A UIN)

TEMPERATURE SYRESS
1743.0 ~25684,3
1748, =21174,9
1733.0 “15722,7
1714.9 -10159,6
16770 24441, 4
1545640 3C1e5,R
14721.9 58024,4
1474,0 55127, 4
1511.0 543616
1502,0 55779,7
1516,0 38793,6
1575.0 4.784,8
16027.0 35694,1
1576.¢ . 35244,3
1618,§ 34125,6
16:7.0 e 37629,5
1571.0 46ACS,9
150 2.0 533a7,n
1670.0 AL264,0
1658, 25024.A
1717,0 2137.4
17:3.¢ 6454,5
17-6,( =11%%: 4,1
1779.0 -8837,9
1418.0 -183%6,3
1810.0 ~16657,3
1838.9 ~16599,5
163040 -1R8354,4
17°5v0 ‘;625313
1771.0 =2546R,1
1767.¢ ~23944,7
1742,9 . =19429,6
171042 “5474,2
1654,0 - ~4423,R
1636, 14F31,3
1627.0 17959,3
171900 S - '711402
1777.9 =33753,3
1744.0 ~9343,1
1730.3. ... . -6081.7
1677.19 . 13419,1
1644,Q 17523,8

-1614,C -- 35493.5
1619.0 3702¢,3
1599, - 42206,9
1577.0 . 48038,
1678.0 18657,3
16¢64,0 : 233070
1743,0 - - . . 987,46
1726.9 54R4,3
1790.9 -11£83,1
17.0.0 .. ~9C029,A
16,0.9 -18137%,2
1h11.9 =16hD4,R
1R39,3 ~18567,3
1630.5 ~18333,1

LIFE(~3S)

3674,5151
371.%°9%
I?c.35%38
271.,652¢8
77,3763
355,7473
421.,3723
635,435
47,4749
673,4%97
415.726
185, .14
142,572

238,575

173,477

10 Y8 -0
10 Y.3 #r s
5%y, .0 32
15722.243A
25,6132
614,716
122,439
185,356¢
52,2709
175.2782
14,7452
645,4747

60337,576"

10 Y55 2Lus

S5R141.4792
25555.5%L01
10 Y55 ~iLS
1C Y78 v
29735.,8722

- 10 YRS FPLUS

31272.¢#00
111°7.£53:
558,770
4%5,3%7¢:
€14.,47°00
143.6560

TAEn4, 3728

2132,5149
10 YRS PLLS
10 Y55 FLUS

3259, 4160

14743,755;

192.4°¢7.

IRre,3%87
119,20
156,3252

= 0.0007809 LBS/SEC/BLADE (0.197% OF HOT GAS FLOW)
= 0.0005809 LBS/SEC/BLADE (0.147% OF HOT GAS FLOW)
0.000748 LBS/SEC/BLADE (0.189% OF HOT GAS FLOW)

= 0.0004247 LBS/SEC/BLADE (0.107% OF HOT GAS FLOW)
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TIP SECTION ( 75% SPAN)

MEAN SECTION ( 50% SPAN)

ROOT SECTION 3% SPAN)

5-67900

SCHEME B-5 FILM- CONVECTION COOLED FABRICATED IMPINGEMENT TUBE BLADE

0.75 INCH CHORD

FIGURE M-4,
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TABLE M-23

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
HUB SECTION, 22857 RPM, TIT = 2320 °F,
WCA = 0.025024 LBS/SEC/BLADE (4.76% of HOT GAS FLOW),
TCA = 1200°F, PTOT = 150 PSIA
CONDITIONS | AND IA

ELEMENT NO. TEMPERATURE STRESS LIFE(~IS)

1 1723.0 «7405%,6 10 YRS PLUS
2 1676.1 - 7027.3 1C YRS PLUS
3 1719.0 ~56735,8 13 YRS PLUS
4 16A2.0 4769 .4 10 YRS PLUS
5 1673.9 5516.1 106 YRS PLUS
6 15%2.0 13950, 8 50873,.9330
7 1625.0 21937.2 7829.7526
A 1594.9 31817.48 275,511
9 1582.0 42467, 4 6A3,C716
in 1532.0 4B8354,7 431.3421
11 1555.3 40840,y 625.3531
12 1525.0 49549,3 424,0142
13 1566.0 3672K,9 1470,35332
14 1534.0 46015.,0 675,6983
15 1572.9 33761,7 2417.2294
16 1539.0 43186.1 482.7699
17 T 1539.¢ 154B2,9 7 T T2332,521R
18 1533.4 42928,0 1043,0300¢
19 1579, 26532,3 6345,201"
20 1574.0 30912.2 T 40655,9451
21 15924.0 23267.,9 13419, ,1R14
22 1548, 5 25082.8 10613,2572
23 . 1601.5 199%91.1 257R5,156"
24 1597.,0 ?1250,2 19186,148¢
25 1501, 29202.1 A¥1:.4A03
rL 1533, . 35225,9 4233,252¢C
27 1577.9 ?23225.3 21535.,911¢0
28 1563.0 2702¢C.6 {36R3,5A49
29 1733.3 ~9706.4 T 28D12.4573
30 1698.7 748,73 1 YRS PLUS
31 ) 1710.3 -1902.5 10 728 PLUS
32 1644,0 5775,4 T 10 YRS PLJS
33 1645,0 16834,8 11773.216°
34 166:5.0 30869.2 1915.83A74
35 TUU1604.0 T T T 31920, T T 1564,7474&
36 : 1977.0 38770.1 753.2068
37 . 1622.0 25958, 4 3561.135%
34 T 1588.0 TOUR63A3.6 T T B93.9102
39 1642.0 18855.2 12454.8281
aQ 1605.0 29R43,1 2394,0645
41 1649.0 15023.5 ~ 77 3R3%4,5560
42 1612.0 26166.% 4423,2762
43 1634,4 17673,3 23379,7¢680
44 1599. 0 TT28295,2 T 7 3923.4n42
45 1591.0 28549,5 45R7,1871
LY 1564, 35676.0 1956,691°
47 161149 20534.4 16373,52.2
48 16002.0 23244,4 1NA72,7109
49 1624.9 14894,1 79,55, 4460
5n 1618.0 7T 16706.,3 7 50148.8757
51 ’ 1631.0 11069.0. 10 YRS PLUS
52 16549 12R72.3 1 YRS PLUS
5% 1585.0 26359,7 9473,2459
54 1537.¢ I58A3,2 1856.3759
55 - 150,90 22519.3 .23181.6P50
56 156140 27607,8 126%1.8136
LEADING EDGE We g = 000149 LBS/SEC/BLADE (0.283% OF HOT GAS FLOW)
PRESSURE SIDE WCAP = 0.002378 LBS/SEC/BLADE (0.452% OF HOT GAS FLOW).
SUCTION SIDE wCAS = 0.00317 LBS/SEC/BLADE (0.602% OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.001448 LBS/SEC/BLADE (0.275% OF HOT GAS FLOW)
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TABLE M=24

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

LEADING EDGE
PRESSURE SIDE
SURTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE,

1.0 INCH CHORD,

MEAN SECTION, CONDITIONS | AND IA

ELE~M-NT %0,

~N TR W

1

TEMPERATJRE

1777.8
1725.0
1740.C
1742.0
1734,
1712.0
1674.,0
1647.G
1594.0
1578.9
1594.C
1575.0
i611.0
1592.1)
1632.0
1611.0
1630.0
1611.0
1672.0
1645.0
1694.0
1679.0
176,32
170040
1640.0
1610.0
1659.0
1640.3
1747.0
1746.,0
174670
1743,
1721.0
16922.0
1647.0
1678.0
1670.0
166740
1713.0
©1688.0
1715.0
1639,0
1753,0
1678.0
1663.0
1641.0
16¢4.0
163740
1711.0
1745.0
. 1715.0
1759.0
1643.0
1611.0
1639.0
1638.0

S 26640.1

STRESS

-15887.4
-546,1
-16914,5
-5783,2
~3418,9
3445,4
15535,7
24234,4
41183.5
45847,1
41577.,4
47088,1
36576.4_
42535,1
29732,9
36704.,5
299R8.7
36323,3
16234,1
18675.,3
8783.0
1055R,4
4525,6
6547.6
24642,1

34302,2 77

18016.6
24079.8
~-18229.8
-6519.2
-11966.7
-5086,7
2432,3
11850.4

32493.5
13953.7

© 20%961.1

7096.2
14618,2

6274.,0
14086,5

942A,4

169b6,5

21321.6
27996,2
10678.8
12613.7
4584,5
6190 .4
2543,5
4204, 4
24258.9
34250.4
16422,2
24934,5

LIFE(HRS)

1142.3046
10 YRS PLUS
767,.6812

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
16658.3960
2700.7774
2R6.9699
200.6051
269.1692
176.5189
476,7302
242.2226
1223.6600
463.6906
1218,75%52
5n3.5R06
13902.8957
7371.3659
10 YRS PLUS
58675.0960
10 YRS PLUS
10 YRS PLUS
29463,3920
600,1498
10745,3141
3343.4012
429,4R82
10 Y35 PLUS
5(:75,6N63
10 YRS PLUS
10 YRS PLUS
37254,9010
1618.6072
748,8953

 18570.0510

3257.9342
10 YRS PLUS
15695.8129
10 YRS PLUS
18239.1720
75138.1390
9259,2C96
3327.2207
1414,6502
49394.,3380
31307.0170
1G YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
2977.0188
7R3, 833A
9376.7596
2931.0314

'0.00157 LBS/SEC/BLADE (0.298% OF HOT GAS FLOW)

0.002239 LBS/SEC/BLADE (0.425% OF HOT GAS FLOW)
0.003253 LBS/SEC/BLADE (0.618% OF HOT GAS FLOW)
0.001539 LBS/SEC/BLADE (0.292% OF HOT GAS FLOW)
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TABLE M=25

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
TIP SECTION, CONDITIONS | AND [A

ELEMENT MO.” ~ 7 TEMPERATURE  ~  SYRESS LIFE(~3S)
1 . 47%8.0 ___ -735,0 10 YRS 2LUS
2 1728.0 8474.8 79477.,9357
3 1776,0 -8849,5 13769,1935
A 1765.3 _  =2715.4 _ 10 YRS PLUS
5 17m4.05 S 752.9 13 YRS 2LuUS
6 1740.0 50348,0 10 YRS RS
R 1704, 1663n,6  5353,355%
8 1691.3 T20779,2 7 1891.1457
9 1636.0 38875.9. 156.3621
10 169,30 41175,6 120.313°
11 1634.9 40165.,2 125,743
12 . 1626.C 427R43,3 102,472
A3 As&7.Q ... 3207249 475,764
14 1658.0 _ 33726.3 317,2725
15 17r1.9 19653.9 2134,27%34
_16 1691.0 _229C1.1 . 1iR2.7317
17 1706.0 18474.,3 27F2.525"
18 1655.0 22023.6 12R6, 3520
19 4732.90 . _10613.2 16759,1°77
20 1729.90 11609.,0 14776, 274
21 1759.0 2629.0 10 vYRS PLyS
22 17%6.3 __ _  3584,5 10 YRS P.LUS
23 71775.8 TTe1951.,% 7T 16 YRS PLuS
24 1770.0 -417.5 10 YRS PLUR
25 163H.,0 2%255%,0 779.,324°
26 T U 46n6.0 T 3%622,.6 T 192.2034
27 1703.9 20636,3 1472.341R
28 1600 28049,0 528.4937
i 1769, T T T =9617,2 T TTT1327.3737
30 17479 -3243,6 10 Y35 PLUS
31 1778.% -6161,0 10 Y5 P US
o 37 17640 f-2072.2__"1c Y38 HLuS
33 1753.0 1596.0 10 YRS PLUS
34 1736.0 6774,4 15 Y25 PLUS
35° 1672.8 — T 27%42,3 7 759,788
36 1662.9 : 32773.4 442,6387
. 37 171249 _15561.6 6227,5%73
- 3R 1639.0 T 19636.777 T 2259.7166
39 1732.0 9875.5 25218,239:
40 1719.0 . 13876.7 9351.9924
TUTTTAY T L7380 T T 9463.5 7777 31828.078°
42 1722.0 13461,5 Q627.4385
43 173440 4D0132.6 _ 20913.4537
44 1720.0 14439,8 7343,6292
45 171G.0 . 179306.9 3710.4175
46 1699.0 21344.,1 1342.236%
a7 1741.0 B443,47 7 T874899.571"
46 1737.9 . $622.9 ZHTRT . A263
49 1753.0 496N, 10 YRS PLUS
50 17580.377 7 5799.37 10 YRS PLUS
51 17463.9 1939,8 10 YRS PLUS
- - C1787.0 . 3786,2 13 YRS 2. US
53 166,90 26215.1 69,1694
54 1656.0 35784,7 133,713
55 174040 ?1837.1 1i82,1779
56 ) 167840 26830.8 471.3728
LEADING EDGE wCLE = 0.001339 LBS/SEC/BLADE (0.254% OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.001808 LBS/SEC/BLADE (0.344% OF HOT GAS FLOW)
SUCTION SIDE WCAS = 0.003!9 LBS/SEC/BLADE (0.606% OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.0016 LBS/SEC/BLADE (0.304% OF HOT GAS FLOW)
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TABLE M-26

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
HUB SECTION, 23980, RPM, TIT = 2600°F,
WCA = 0.027692 LBS/SEC/BLADE (5.54% OF HOT GAS FLOW)
TCA = 900°F, PTOT = 150 PSIA
CONDITION 2

2

ELEMENT NO, TEMPERATURE " STRESS LIFE(HRS)
1 1743.0 ~25228,46 210'1459
2 1661.0 - -796,8 10 YRS PLUS
3 10 1737.0 -24432,5 2R4,4864
4 " 1672, ~4849,4 10 YRS PLUS
s 1670.0 "=5088,3 7 10 YRS PLUS
6 1624.0 9648,5 10 YRS PLUS
7 15R8.0 19504,3 43630.6310
) 8 T 7 153%.0 0 0 3338344 6399,9753
9 1443,0 52289,2 1413,5844
10 1427.0 61561,7 741,1916
T T 1465, © 7 50368,0 1866,3137
12 1412.0 63525,8 781,0544
13 1434,0  43369,0 3677.7544
TTOOTT T 44T T T T T 1427,0 89463,8 1098.1739
15 1494,0 38395,7 7459,3387
16 1437.0 54280,3 20A7,3952
17 T 1449.0 T 41889%,7 7 7244,8387
18 1475,0 £54166,6 2968,8974
19 15090 28646,2  43389,1660
ST 2D T T T T 1495, 77 ¥2725,5 25554.8210
21 1533.0 g 20194,2 10 YRS PLUS
22 1495.0 30628,7 41336.6450 )
TTOTR23TTT T T 4837.00 T 7T 16824,7 0 7 10 YRS PLUS
24 1529.0 19196.4 10 YRS PLUS
25 14%8.0 34843,1 46058,7540 ~
Tt 26 T T 1449,0 7 45181,5 T 17414,7080
27 1483,0 25414,2 10 YRS PLUS
28 455,0 32787,5 B1467,7029 N
- TTTOES T 475%.0 T =2654640 S & S L1
30 1698,0 ~11143,6 38130,.5340
31 1722.0 ~4651B,8 3544,3933
TUTTTTTITITT O30 T TIOR8, T o w3264,1 7 4D YRS PLUS
33 1620,0 15554, 6 70413,0440
34 1550.0 34344,7 ° 3828,4819
TT T3S TUUTTTTTTT L B4B,g 00 T TTT36145,7 T T 2701.2324
36 :.500.0 47823,0 1105.8844
37 1574,0 28634,7  7398,2241
TTTTTUTTT 38 T 7T 7T 1515,0 448465,7 - 1218,4455
39 260740 47985%,3 436%6.7400
40 1544,0 34165,3 4685,6R39
T 44T T T 624040 10779,5 7 "~ 10 YRS PLUS
42 1556.0 .28382,2 12260.1618
43 1597,0 14538,6 40 YRS PLUS
TTTTLTTTTT 44T T T 15%6,0 30433,0 ° 77 43482,8943
45 1526.0 29776, 4 20685,2240
46 147%,0 41918,1¢ 5430,5933 _
T T T AT T T T T 1564,0 §5921,2 "7 40 YRS PLUS T
48 1550.0 19500.0 10 YRS PLUS
49 1545,0 7521.9 10 YRS PLUS
T T T B0 T T 157440 TTTTTT40387,7 7 10 YRS PLUS
51 1506.0 4392,9 10 YRS PLUS
2 1577.9 6712,1 10 YRS PLUS
- 5 o 1466.0 T 33169,9 53708,4880
54 1416.0 46165,3 159482,3073
55 1457,0 24541.8 10 YRS PLUS
TITTTTTITTTOB6 T T 14584, 0 T O33129,0 T T 774%2,7340

Leading Edge W 0.00165 Tbs/sec/blade (0.33% of hot gas flow)
= 0.002628 Ibs/sec/blade (0.526% of hot gas flow)
= 0.003503 1bs/sec/blade (0.701% of hot gas flow)

0.0016 1bs/sec/blade (0.32% of hot gas flow)

Pressure Side

)
> I
" v

I i

W
Suction Side W
Trailing Edge W
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TABLE M=27

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
MEAN SECTION, CONDITION 2

ELEMENT NOo TEMPERATURE STRESS ~ 77 LIFE(HRS)
1 1775.0 . =27373,3 65,4724
2 1689.,0 -8721.9 “10 YRS PLUS
3 1782.0 -27690.9 52.5239
4 1717.0 -17256,4 3154,3312
N 5 170%.2 ~14864,3 © B442,364p
6 1671.0 -3084,8 10 YRS PLUS
7 1619.0 13629,4 10 ves PLUS
B 1574.0 26947,7 10296.0345
9 1460.,0 50424,3 929.,9729
i0 1462,0 57955,7 543,0933
I ¢ | " 1485,0 ’ 52752,7 7 T 714,3506
12 1454,0 59761.,3 493,2971
13 1514,0 45555,1 1113,9420
B - 14 . 1481,0  54879.4 77 552,2522
15 1548.0 36303.8 2607 .,5n038
16 1512.0 46567,8 990,3192
R ) - 1539.0 $8196,4 T 2174.0095
18 1508.0 47099,6 1007,7079
19 1617.0 15626,1 74576,6987)
TTTToT2eT T 1606.0 19550.,3 7 T 26196,0910
21 1652.0 3782,8 10 YRS PLUS
22 1643.0 7016.8 10 YRS PLUS
5 T 16%%9.0 ~ 77 7 676.1 10 YRS PLUS
24 1650.0 3799,5 10 YRS PLUS
25 1545,0 32837.1 6137,1998
R . ’ 1494, - 46786,4 T 77 15583.7639
27 1570.0 24948,2 1/7650.5:50
28 1%38.0 33721.7 60%6,6719
Tt 29 S 1794.0 T =27483,9 77777 0 44,8142
30 1723.0 -18175.9 2014,3064
31 1758,0 ~26062,7 125,4118
- 32 T 474B.0 77 -15597.8 T 5290.5426
33 1692.0 «5994,2 10 YnS PLUS
34 1640.0 9637.,5 10 YRS PLUS
R |- T 1572.0 T 32356,9 T 3295,4211
38 1540,0 406370 1270.,0332
37 1636.0 15554,8 45494,0050
T TTTL 3R T T TTT1597.,0 ) T 27176,8 T 7 5278.1731
39 1673.0 4951,1 10 YRS PLUS
40 1632.0 17152,8 29443,6240
S g4 T 4780 3237,4 7 10 YRS PLUS
42 1635.0 16003,8 40130.9450
43 166240 72566 10 YRS PLUS
ST T &4 T T T T 1620400 {9778,8 ~ 7 1 16593,2000
45 1604.0 24187,6 8395,7335
46 1568.0 33495,1 20851,0443
ST 4y T 167040 2005,0 7 10 YRS PLUS
48 1661.0 4247 ,4 10 YRS PLUS
49 1684.0 ~3779,7 10 YRS PLUS
T 7T °BD ©ot {474,070 =1234,5 77 10 YRS PLUS T
51 1675.0 =2552,5 i0 YRS PLUS
, 52 _1665.0 117.,5 10 YRS PLUS
T B3 15%0.0 32703,4 5547,5819
_ 55 1571.0 . 25555.1 15193,4893
R -7 1536.0 34726,0 5139,8009

Leading Edge wCLE = 0.00174 1bs/sec/blade (0.343% of hot gas flow)

Pressure Side wCAP 0.002474 1bs/sec/blade (0.495% of hot gas flow)

Suction Side Wiye = 0.003594 lbs/sec/blade (0.719% of hot gas flow)
0.0017 1bs/sec/blade (0.34% of hot gas flow)

i

Trailing Edge WCTE
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TABLE M=-28

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
TIP SECTION, CONDITION 2

T ELEMENT NO,  TEMPERATURE  STRESS  LIFE(HRS)

) 1 1734,0  ~B009,2 10 YRS PLUS
2 1683.,0 . 7634,2 10°YRS PLUS
3 1780.0 ~21235,6 199,.9631
4 1744,0  ~40929,1  12542,3345
5 1729.0 i =6342,3 " {0 YRS PLUS
[ 1706.0 732.,5 10 YRS PLUS
7 1656.0 16R40,0 17264,5460
8 1634.,0 T 23877,8 T TTTT4(074,8731
9 1543,0 50835,0 214,2723
. .._.1o 1532.0 52R14,2 204,2738
11 1534.0 T 52798,3 194,5312
12 1522.0 54806,1 189,2569
_ _ a3 15R9.0  39853,1 _  407,7068
14 T 1574,0 0 44119,0 T R294,7086
15 1643.0 23635,4 3400,3580
_ 16 1627.0 28864,3 1675.0375
T 7 1648.0 TTTT22319,67 T T 3956,0032
18 1632.0 27528,9 1962,5573
19 G 5533,0 10 YRS PLUS
20 1696.0 7532.,4 " 10 YRS PLUS
21 1732.0 -3574,5 10 YRS PLUS
22 1727.0 -1919,4 10 YRS PLUS
TTTTTTTTTI2YTT T 4754.0 7 TTT-10060,9 07 7 T12904,3916 o
24 1747,9 ~7846,6 76409,5140
.25 ' 1608,0 35249,0 685,7501
T 26 T 1854,0 7 T 50230,4 7T 7T 178,68670
27 1631.0 275904.8 1857 HBu4
28 1592.0 40073.1 361,2735
T T T 29 T 178340 7T 245131 T TTTTL78,6132
30 1746.0 ~11036,5 11520.,8125
31 17650 -158364,7 1545,5141
CTTTTTITTTT A ¢ T4742.0 0 T Te9279,8 77T T30427.,87380
33 1732.0 ~5549,2 10 YRS PLUS
34 17¢3.0 3176.1 10 YRS PLUS
TTTTUTTTAR T OTT440040 T T 36714,8°0 T 611,3507
36 1583.0 41288,2 372.6666
37 1658.0 19462.7 6784,5528
TTTUTT T8 T 163740 25%89.8 77T 2399,9847 7 T
39 1692.0 9588,3 10 YRS PLUS
40 1670.0 16314,3 14260,7340
T T 4T T T - 169840 - 8198,3 TT°10 YRS PLUS T
42 1676.,0 14929,9 19347,0659
43 1697.0 8691.,3 10 YRS PLUS
T & TTT 7T 4675,0 7 77 T 415442,2 0 T T18911.0140 T
45 1662.0 19665,3 5716,0281
46 1639.0 26780,8 1925,5252
- T 47T TTT 7T 4172040 T 1461,9 7 7f0 YRS PLUS T
48 1714.0 3170.0 10 YRS PLUS
49 1735.0 -3262.% 10 YRS PLUS
TTTTTTT TR T T T T T 1730,0 0 T T e4920.3 T 40 YRS PLUS T
51 1737.0 ~4571,0 10 YRS PLUS
52 1730.0 -2152.2 10 YRS PLUS
T 53 T 1605.,0 T 36939,8 T B12,738%1 -
LY 15%3.0 50542, 4 174,2247
55 1625.0 30362,0  1277,6437
TTTTTITTUTORET TTTTTTT T 48R7,0 T T 41760,3 7 3i1,7260

Leading Edge wCLE 0.00148 1bs/sec/blade (0.296% of hot gas flow)
Pressure Side W.,, = 0.001998 Ibs/sec/blade (0.4% of hot gas flow)
Suction Side Wgje 0.003525 lbs/sec/blade (0.705% of hot gas flow)
Trailing Edge W = 0,0018 Ibs/sec/blade (0.36% of hot gas flow)
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TABLE M-29

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
HUB SECTION, 25l65. RPM, TIT = 2910.°F,
WCA = 0.031363 LBS/SEC/BLADE (6.6% OF HOT GAS FLOW)

TCA = 600, °F,

PTOT = 150, PSIA

CONDITION 3

ELEMENT HO, TEMPERATURE STRESS LIFE(HRS)
U § . ... 175840 =32771,4 __ . 32.3C88
2 1633,0 ~7826,9 10 YRS PLUS
3 1751.¢ -33253,6 34,2728
o .4 1652.0 . -44456,4  __ 42845,0R20
5 1655.0 -16422,3 20401,0290
6 1516,0 4863, 4 10 YRS PLUS
B SO ... 1547,0 .. 14340,6 30 YRS PLUS
8 1467,0 36473,8 24173,292¢0
& 1346,0 £1457,0 4410,4299
__________ 10 _ 131440, .. . 7rard,6. . 2645,R877__
11 13¢2.0 £0904,7 5536,5490
12 1284.0 76093,5 2678,6704
A3 . 1393.0 ... 50199.9 __._ 15429,3139
14 1308,0 71545,4 3453,7808
15 1410,0 42872,3 344n6,5870
A8 132340 . _ . 67253, 5155,3€04
17 1375.0 4799%,3 39794,5600
] 13n7,0 67267,6 842B,6689
A% . 1442,0 ... .. .27134,2 .. _10 YRS PLUS____
20 1421.0 33137,3 10 YRS PLUS
21 1478.0 15023,8 10 YRS PLUS
N k2 . Q4&#3,0 . _ . 15427,7 _ __1Q YRS PLUS _
23 1478.,0 11981,4 10 YRS PLUS
24 1467,0 15221,1 10 YRS PLUS
@B $343,0 . _ ... _43582,1  _ JQ YRS PLUS__
27 © 252,10 59455, 1 10 YRS PLUS
27 1348.0 T 324930 10 YRS PIUS
o ___._e8 _13726,0 ___ 43599,A  1Q YRS PLUS __
“9 1750.0 -31745,9 24,3304
30 1686,0 ~22520,6 1449,3725
VO & o _A725.0 _ =30806,8 . 102,1575 _
32 1656.0 “11766,9 10 YRS PLUS
33 1595,0 8993,9 10 YRS PLUS
. 34 14R9,0 . 34045,5  34154,2859_
35 1487.5 38567,5 . 8345,5255
36 1433.0 56374,6 2631,6742
BT 15420 31624,2 _ Q0224,9510 . __
b 1423,0 55569, 5 2443,0174
3% 1560.,0 17178, 4 10 YRS PLUS
.40 1444, d1124,2  9543,7934
— 41 1582.0 7664,0 10 YRS PLUS
42 1484,0 12646,8 35765,9580
A3 ..1552,0 11083,9 SQ YRS PLUS ___
4% 1460.0 34637,8 45545,1110
45 14560 31371,2 10 YRS PLUS
. - W * Y A S SQ876,R __ 208503,6070 _
47 1520.0 9599,9 {0 YkS PLUS
48 1498.0 15107,2 10 YRS PLUS
49 1547.0 . m1238,3 10 YRS PLUS__
50 1531.,0 2818,2 10 YRS PLUS
51 1531,0 -823,3 10 YRS PLUS
o 52 _.._1519.0 2167,9 1€ YRS_PLUS_
53 1352,0 41451,9 10 YRS PLUS
54 1277.0 61160,9 T6264,0140
85 3375,0 __.__._.312%4,3 ___ 10 YRS PLUS N
56 13260 43773,8 10 YRS FLUS
Leading Edge W, . = 0.001869 1bs/sec/blade (0.393% of hot gas flow)

Pressure Side W,,, = 0.002977 1bs/sec/blade (0.626%
Suction Side W.pq = 0.003968 1bs/sec/blade (0. 834%
Trailing Edge Werp = 0.001812 1bs/sec/blade (0.381%
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TABLE M=30

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, |.0 INCH CHORD,
MEAN SECTION, CONDITION 3

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
_ 1. . 1768,0 =33363,4 _ ____ 22,9773
2 1640.,0 -$4501,5 5A346,7160
3 1778,90 -33209.7 19,0193
_ ~ 4 f6R1, [ . ~26874,4 o _659,5702 ~
5 167840 «~25849,8 680,2R92
6 1621,0 -8397,1 10 YRS PLUS
I 7 B _4561,0 . 9441,2 10 YRS PLUS
B 1498,0 ?26636,7 10 YRS PLUS
g 1379,1 59201 ,4 4599,9394
o AD_ ... __. ... 13370 .. . 6HB7},5  ___ 2498,5272
11 1366,0 64143,3 2612,9404
12 1320,0 72137,8 2129,0052
A% . 14pB.0 ... _ B3R45,3  5138,5728
14 1358,0 66622,3 2039,0750
15 1456,0 41430,7 11433,2597
A& Aen4,p _ _ . 5%695,6 _ ____ 4150,4P82
17 1443,0 444334 9E21,9990
18 12656,0 56866.3 4008,696R
R ... 156740 o_._.10821,4 . 10 YRS PLUS
20 1551,0 15719,1 10 YRS PLUS
21 1612,0 ~2758,0 10 YRS PLUS
@2 460040 .. ____1468,4 1D YRS PLUS -
23 1623,0 ~1000,4 10 YRS PLUS
24 1594,0 2789,2 10 YRS PLUS
e RB L A433,0 . _..43263,9 16162,906C
26 1358,0 63434,6 3805,516"
27 1663, 34i64.6 46363,5050
2R 1415,0 _  46600,2 _  _14444,8972
T T 29T T T 474A9,0 ~32450,9 17,4016
30 1688.,0 -27990,1 440,300
3L 1742,3 . _=33074,5 . 43,5314
T BYN 1642,C -24860,0 981,171
33 1659,0 ~15722,9 23216,273¢
. 3&______...1534,0 __692R,8___ _ 10 YRS PLUT
- 35 1449,0 34839, 18679,0759
36 1441,0 47056,5 6566 ,8R84
3T _15%9.0 _48933,0 10 YRS PLU:.
T 38 1502,0 33648,5 17054 ,490 4
‘39 1612.0 5551 ,6 10 YRS PLU“
40 1551,0 21822,4  61030.480C
Y PO ) 1622,0 2534,8 {0 YRS PLUS
42 1540,0 19381,9 10 YRS PLUS
43 1666,0 _6575,6_ 16 YRS PLUS
- KT "TTT1542,0 23346,6 55817,1940
45 1532,0 25526,9 45483,5180
46 1477,0 _ 3934R.49299,377%
TTUTTTTTTRY T T T T 1642,0 »7416,0 10 YRS PLUS
48 1628,0 ~3817,9 10 YRS PLUS
49 465B,0 _ =413BB7,6 _ _ 44169,7440
- 50 1644,0 -10305,4 10 YRS PLUS
51 1626,0 ~589A8,9 10 YRS PLUS
o 52 1613,0 _ ~2433,4 10 YRS PLUS
T 53 1440.0 42962,2 13879,018%
54 1361,0 63340,3 3530,8124
_ 1 . 1464,0 _35026,9  __36965,6120
56 1412.0 48257,5 12396,4882

Leading Edge W, . = 0.00197 Ibs/sec/blade (0.414% of hot gas flow)
Pressure Side wCAP 0.002802 1bs/sec/blade (0.589% of hot gas flow)
Suction Side W.,o = 0.004071 1bs/sec/blade (0.856% of hot gas flow)
Trailing Edge W, 0.001926 1bs/sec/blade (0.404% of hot gas flow)

TE
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TABLE M=-31

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
TIP SECTION, CONDITION 3

ELEMENT NO. TEMPERATURE STRESS LIFE(HRS)
1 1698.0 -13945,9 14935,9700
2 1622.0 §315,0 10 YRS PLUS
3 1763.0 -27913,0 77,0090
_ 4 ... 1710.0 . ~17387,5 3597,7481
5 1693.,0 ~12050,5 32227,2160
6 1659,0 16787 10 YRS PLUS
7 1602,0 o 16623,6 B0226,372n
8 156840 25991,0 14982,3117
9 1441,0 60000,7 676.1367
0. .. 1424,0 . 62850,3 . ... 633,0R00
i1 "1420.0 64049, 565,2715
12 1422.0 67122.5 521,3223%
A3 . . 1497,0 .. .._A47853,) 1193,4694
14 1475.0 53830,7 778,474
15 1573.0 281541,9 8112,0443
16 _..__ . 1549,0 L. 34767,2 __.3576,9790
17 1577.0 276%92,3 8356,0375
18 1551.0 34841,4 3333,5502

A9 a0T7440 . m1D52,9. ._ .10 YRS PLUS _
20 1666,3 1513,8 10 YRS PLUS
21 1710.C ~-11548,1 24422,0200

22 ... .17nm2,0 ...m%042,1 10 YRS PLUS _

23 1726.0 -15955,6 3865,4836
24 1716,0 -12901,8 13435,5323
25 . 1544, . 46190,9 _ ___ 1000,3689
26 1434,0 63711,2 408,9249
rid 199840 . 28351,85 193¢ ,°523
@b 1484,0 . B54536,8 ___ 540,243:
29 1766.0 -27879,7 72,4363
30 1711.0 -17435,4 3454,2872
I F RN & LD Y B -25%24,7 . .207,3098
32 1706.,0 ~15449,8 7516,9744
33 1704,0 -14138,6 12173,4C25
B4 166040  =BH1,A 10 YRS PLUS
a5 1519.0 40731,1 2198,2394
36 1493.90 47642,0- 1379,5505
37 . 1538,0 23371,4.  _ 15437,5820
S8 1557.0 31693,3 5713,1547
*39 1627.0 12697,3 10 YRS PLUS

40 1594,0 ?22627,9 15431,4826
N B H T 1637.,0 10432,9 10 YRS PLUS
42 ~1604.,0 20610,5 19192.7220

_ 43 _1640.0 1005%1,9 ___AD YRS PLUS _
44 1608,0 19892,5 222053,5460
45 1599,0 23175,9 11963,0510
_ A6 1571.,0 }0634.8<<”_~W74949,9931
47 1704,0 n8919,7 10 YRS PLUS
48 16565,0 =6332,7 10 YRS PLUS
49 _1724,0 14635,1 . 6231,1340
50 1716.,0 12425,1 15702,2937
51 1704.0 ~B8874,6 - 10 YRS PLUS
52 1695,0 ~6034,8 30 YRS PLUS
33 .1578.0 48433,8 303,5834
54 1433,0 64038,6 395,2361
85 gb34,p . . 41530,2 L 12R3,4667
56 1478,0 56403,9 460,548

0.001676 1bs/sec/blade (0.352% of hot gas flow)
0.00226 1bs/sec/blade (0.475% of hot gas flow)
0.003993 1bs/sec/blade (0.834% of hot gas flow)
= 0,002039 1bs/sec/blade (0.429% of hot gas flow)

Leading Edge wCLE
Pressure Side wCAP

1

Suction Side wCAS

Trailing Edge wCTE
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TABLE M-32

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

CLEMENT

VD NP A U

- pa pa
N -

Leading Edge W
Pressure Side W
Suction Side W
Trailing Edge W

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
SECTION, 24058. RPM, TIT = 2620.°F,

HUB
WCA
TCA

MO,

CLE
CAP
CAS
CTE

0.083974 LBS/SEC/BLADE (5.63% OF HOT GAS FLOW),

900°F, PTOT = 450. PSIA
CONDITION 4

TEMPERATJURE

:-41738.0
'1580,0
1738.0
1610.0
169240
15687.¢
1579.0
1455,0
1414-0
1331.0
1453,0
1335.0
1494,0
1364.0
1512.0
13680.0
1467|ﬂ
1352.0
1507.0
1475.9
1541.0
1L17.0
1588.0
1543.0
1464,0

§376.0 7

1469,0

1759.0

1437,0
1763,0
1657.0
1603.0
1445,0

T 151340

1411.0
1579.0
145240
1437.0
1499,0

"""" 1649.0

1533.0
1647.0
1518.0
15%2.0
1446,0

1572.0°

1539.0
1600.0
1575,0
1637.0
1617.0
14R8,0
1378.0
1503.0

142200
0.00506 lbs/sec/blade (0.339% of hot gas flow)
0.007884 lbs/sec/blade (0.527% of hot gas flow)
0.00896 Ibs/sec/blade (0.599% of hot gas flow)
0.005 1bs/sec/blade (0.335% of hot gas flow)

S§TRESS'
-33552,0

4351.5

-33682,7
-4279,1
=28764.,7
3253.5
6232,2
40219.2
52253,3
71177.2

T 43891,3

715%0.9
33832,7

67620,4

?29233.,6
65107.6

T 40124,8°

6£8925,8
28071,0

37743,6

17486,6
24862,2
10920.3
15724,5
33094,0
56760.0
z2421.2

41702.0

-32888,2°

-11256,9
=31855.,5

~14168,6 °

7607,9
48719.5

T 36130,3 777

61406,1
21907,3
56965.3
6820.0
43655.2
-2995.2
34548 ,5
1729.3
36682,5
?25943,%
52547,3
16718,1
24498,2
6291.7
12094,3
-8282.4
-2904,14
29106,1
57381.7
°21202.8

T 42054,5

LIFE(HRS)

43,2390

10 YRS PLUS
42,1021

_ .10 YRS PLVUS

340.0659 °

10 YRS PLUS
10 YRS PLUS
14486,0092
5733,4550
1652.6480
8088,5380
1514,6419
20399,5730
1406.6636
34825,4730
1438,6587
T 10441.4994
1549,3644
52405,9240
T 142R0,0k10
10 YRS PLUS
81360.4300
10 YRS PLUS
10 YRS PLUS
58000.5n60
T 7B38,4229
il YRS PiLUS
31360.996C
“30.8713
10 YRS PLUS
34,7678

TTTT44279,696D

10 YRS PLUS-
4372,8916
7058.96527

- 1202.,2813
27237.7570

- B48B,9630

10 YRS PLUS
2311.,8233
7710 YRS PLUS
5807,3085

10 YRS PLUS
T B421,2255
23571,4960
2173,5178

46958.,9990
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS

71945,7430

6554,4934
10 YRS PLUS
27745%,8770

10 YRS PLUS T

10 YRS PLUS T T

641



TABLE M=-33

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
MEAN SECTION, CONDITION 4

ELEMENT HNO. TEMPERATURE STRESS ™ ~ LIFE(HRS)

1 1762.0 -32R882,1 28.8999

2 1596.9 1794,2 10 YRS PLUS

3 1779.0 ~3239C.9 21.9117

B 4 1649,0 _=13939,2 55301.,3r4¢C

5 17230 ~32104,5 RO,6372

6 1631.0 ~7576.3 10 YRS PLUS

7 1539.0 3618,5 10 Y©S PLUS

- h T T T 145040 ) 32973 .1 ¢ 27b655,2100

9 1430.0 50891 .9 4519,1413

10 1344,0 66670,4  1693.1505

11 - 145540 46697 ,8 " 4681,6935

12 13800 65362,9 1369,3483

13 1501.0 . 36743.3 BSR4, 4382

14 o 1420.C 58517.6 1562,8604

15 1548.0 255R83.1 28%71,1560

16 14430 48825,2 2579,3R22

- 7 1527.0 T 322246 T 10321.4755

18 1451.0 53237.1 1674.y474

19 1607.0 11479,6 10 YRS PLUS

T Z0 o 1530.0 19546,0 ~~  5371€.5930
21 1644.,0 503.6 10 YRS PLLS

22 1622.0 7725,5 10 YRS PLLS

T 23 : 1677.0 C T -9202,5 10 YRS PLUS
24 16%6.0 -2472,0 10 YRS PLUS

25 1544.,0 29752,7 125R2, 3704

G g T T T 1433,00 £9539,8 ~ 7 915,847
27 157240 £z % 36L62.5070

28 1490.0 44423,5 2506,15¢€8

- mmee et T 1784,0 -32234,0 77 7 20,2649
30 164%.0 -13052,0 56953,1720

31 1780.0 -31922,3 23,5443

T 35 0 T UU16R4,00 T e2319876 T 1321,8972
33 1654,0 -12211.9 B6448,5600

34 1528.0 235051 80448,1150
T T IS 1508.0 - 32065,4 T T 20490,8900
3¢ 1429.0 £2775,3 33R6,0239

37 1608.0 8363,0 10 Y&S PLUS

T, 38 1515, 0 33453,1 T {2262,27 44
’ 39 1659.0- -4560,0 10 YRS PLIS

40 1558.0 24523,6 27354.,6530

a1 : 16690 - -5630,9 7 10 YRS PLUS

42 1566.0 23949,2 24871,4670

43 165940 ~1969 .8 10 YRS PLUS

e 44 1555.0 27810.4 7 7 14313,4023
45 1566,0 20525,1 32334,6960

46 1455.0 44283,9 2318.1047
R ¥ A 1639,0 4623,0 77 10 YRS PLUS’
48 1610.0 130078 10 YRS PLUS

49 1667.0 ~4018,D 10 YRS PLUS

memmmm g 7T 164240 - 3038,6 77T 10 YRS PLUS
51 16A88,0 -10623.8 58961,7980

52 1665.0 -4127,8 10 YRS PLUS

) 53 - 155140 293211 11414,9590
54 1434.0 60007.5 820.0782

55 1573,0  _.23032,3 _ 25091.6200

) - 56 - " 1485.0 46260,5 2177,2449

Leading Edge W

CLE 0.00543 lbs/sec/blade (0.363% of hot gas flow)
Pressure Side W.,p 0.00742 1bs/sec/blade (0.496% of hot gas flow)
CAS 0.01089 1bs/sec/blade (0.729% of hot gas flow)
Trailing Edge Worp = 0.0056 1bs/sec/blade (0.375% of hot gas flow)

Suction Side W

)]
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TABLE M=-34

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

IMPINGEMENT TUBE BLADE,
TIP SECTION,

ELEMENT NO,

|
1
i
-

|
i
|
VR e b b
~OOW®EUUN A

n
~N

Leading Edge W

; CLE
Pressure Side wCAP

Suction Side wCAS
Trailing Edge W

At AR B
o e

CTE

!
i
LI LU A U U L LR O R AR R RS R R A 64 64 B8 4t §n Ba Ba fn §0 1
COD ARV AU O DNV AUNPOLC IOV ALUNKEO ORAINAEENH
) ‘ ;

-~
AP VN
.

TEMPERATURE

1673.0
1568.0
1746.0
1670.0
1732.0
1674.0
1642.0
15830
1462.0
1434, 0
1476,0
1444,0

S 151240
1618.0
1578.0

T 1623.0 T T

1674.0
1658.0
1712.0
1596.0

1803.0

1788,
1614.0

T 14%96.0

1643.0
1545.0
174240
1643.0
17¢62.0
17c2.0 &
16%90.0
1612.0

1509.0 -

14464,0
1595.0
1539.0
1635.0
1576.0

T 1643,0

15R3.0
1657.0
1598.0
1635.,0
1585,0
1683.0
1678.90
1714.0
1768.0
1754.0
1603.0
1492.0
1628.0

1550.0

“1536,0
0.00467 1bs/sec/blade (0.312% of hot gas flow)

0.00615 1bs/sec/blade (0.411% of hot gas flow)
0.0113l 1bs/sec/blade (0.757% of hot gas flow)
0.0056 lbs/sec/blade (0.375% of hot gas flow)

STRESS

~6157,9
25037,2
~26384 4
-4371,6
 -21790,4
-4959,8
5385,6

T 22705.4
55975, 4
61368,6
"§3386.1
60258.5
35269,5
45146,1
18077,9
29400,9

32746,8
5496 ,2

T 10201.8

~3690.4
31457,6

T T w22732,6
-22354.1
30833,9
58493.9
23522,4
51310.8
T-27592,2
=4165,7
~-28492,7

“re{6871,0

~13764,3
10391.6
T7T 38249,2
50545.,4
15626,5

1.0 INCH CHORD,
CONDITION 4

LIFE(HRS) "

40 YRS PLUS

18499.5280
154,9338
10 YRS PLUS
§549,5454
10 Y3§ PLUS

10 YRS PLUS

18986,3 7

31069,7 7

4660.9
22355,0
4642,1
22877,1
2900.4

21368,8 7

12361,5
27561.,9
-2500.6

2177.6
-5884,7

~1481,4°

-17567,5%
=15025.6
33378,0
58939,5
27601.5

52624.9

20476,4300
766,0663
635,0247
817,930%
593,1138

© 3312.6989
1259.,8357
31350,5630
5384,2334
20674.3220
2792.1107
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
2022.4927
BR,2004
133).2580
1529.8a31
T 199.,4293
348Y,2443
188,0517
B FRLALE]
10 YRE PLUS
70.0789
©B567,1189
19771.6n50
10 YPS PLUS
4871.1213
1840.8270
10 YRS PLUS
“10753,3303
10 YRS PLUS

26813,7970
10 YRS PLUS

19719.3570
10 YRE PLUS
T718219,548¢C

10 YRS PLUS
66R3,6006

{0 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

827,6349
2615.9731

T 1165,8450

205,2968
2141.2753

TTa90. 2174
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TABLE M-35

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, .0 INCH CHORD,
HUB SECTION, 23823. RPM, TIT = 2560.°F,
WCA = 0,00913 LBS/SEC/BLADE (5.44% OF HOT GAS FLOW),
TCA = 900.°F, PTOT = 50.PSIA
CONDITION 5

ELEMENT NO. TEMPERATURE STRESS i LIFE(HRS)Y
1 1755.0 -18670,0 794,642
b 1719.0 ~8260.,8 10 YRS PLUS
3 1743.0 -16316,7 2254,9108
B 4 1714.0 ~-7645,7 10 YRS PLUS
5 1668, 5210,0 10 YRS PLUS
6 16%1.0 10856,2 10 YFS PLUS
7 1591.0 276%0.8 5534,5008
8 1571.0 33556,1 2597.2375%
9 1603.0 49360.0 785,157
10 14R%.0 53591.0 555,4422
il 14R3.9 51870.7 877.,5259
i2 1462.0 58018.8 537,1718
13 14R3.0 o 48749,1 1500,4214
L4 1460,0 552991 910.2987
15 1443, 0 45416.6 2660.1332
16 145%,0 51985,5 1665.4108
T T 1472.0 44459,9 4266 ,5687
18 1453.,0 49662,1 2954,3427
19 1401,0 35068a,7 8h12,702¢
20 T 147400 40B867,1 T7499,1142
21 1496.0 32972.,5 23464,2470
22 1490,0 3453R,1 19455,6420
A B T 18%12,0 © 0 26467.2 65325.4460°
24 1508.0 27481.4 58231.5250
25 1916.0 22680,7 10 YRS PLUS
R C26 - i1533.,0 26062, 8 {n yae Dl
27 12e3.0 © 129R58,R 10 YRS PLUS
28 1634,0 15308,% 10 YRS PLUS
TTTTTT T T ee ) T 71743.0 7 T -49969,5 431.97222
30 . 1736.0 ~12603,4 8%22.5000
31 1703.3 -1957,5 . 10 YRS PLUS
Tt 32 o 1646.9 - 2704.2 1§ YRS FLUS
33 1623.0 21925.3 8266.7630
34 1596.0 294193.5 3330.0912
ToTTt T3S ©38R5.0° 3159041 . 2763,2675
36 1585.0 36119.4 1727,3307
37 1569.0 28140.3 5291.25043
- B 1 N 15¢4.,0 34857,5 T 2345,7073
39 1600.0 22176,8 14474 ,2349
40 1573.0 ?8775,6 7069.5364
T B G 1600, 0 18164,5 49807,8190
42 1573.2 2522R . 4 15458,5463
43 15R1,.,0 19305.8 56802,7360
T T 44 T 1556.0 26078,7 20464.,5750 7
45 1543,0 25696,3 32060.6R80
46 1525.0 x0777.9 16969,2320
T TT47 Tt 1539.0 23515,2 7 58544,%260
48 153140 25927.4 42763,2040
49 . 1544.0 19724,1 10 YRS PLUS
- 1/ B 1538.0 21646,7 " 10 YRS PLUS
51 1550.0 15689,8 10 YRS PLUS
-1 1546.0 16956,5 10 YRS PLUS
53 15210 20821.7 10 YRS PLUS
54 1534.0 25534,7 10 YRS PLUS
55 1544.0 12260.2 10 YRS PLUS
-1 o 1534,0 15002.1 710 YRS PLUYS

1}

0.0005 1bs/sec/blade (0.298% of hot gas flow)
CAP 0.000876 1bs/sec/blade (0.522% of hot gas flow)

Suction Side wCAS = 0.001168 1bs/sec/blade (0.696% of hot gas flow)

Trailing Edge wCTE = 0,000533 Ibs/sec/blade (0.318% of hot gas flow)

Leading Edge wCLE
Pressure Side W
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TABLE M-36

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
MEAN SECTION, CONDITION 5

ELEMENT NO. TEMPERATURE

- ) :
COVOIRNNAEWUN

ey
B N

Pt SR

il Yo

Leading Edge W
Pressure Side W
Suction Side W
Trailing Edge W

CLE
CAP
CAS
CTE

=

.-1795,0
'1757.0
1791.0
1“2'0
1717.0
1704,0
1635.,0
1618.,0
1545.0
1534,0
1523,0Q
151040
1529.0
1516.0
1546,0
1531.0
15470
1934,0
15720
1566.0
15980
1L93.0
16240
162040
1612.0
©§ne5.0
1440.0
1£30.0
T T 1801.0
1771.0
1/53.,0
1738.0
1¢90.0
1¢71.0
1622.0
16n9.0
1.49,0

133,07 7T

1~67.0

1¢651.0

T 16470
1650,0

1653,0

1637.0

1621.0

1605.0

TTTTT 162040
1613.9

163C.0

T 182549
1642.0
1637.0
1615.0
1597.0
1640.0
'1629.0

STRESS
-22295.9

-13%12.9

~?2396,5
~15744,8
’323112
819,7
213464, 6
26R46,8
46002.4
49079,7
50274,3
53622,3
467461
50223,4
40536 ,4
44454,2
38394.3
41831.1
30087.8
31636.0
21665,6
22945,4

12409,2

13580,2
15088,3
?Digg.i
P RS RV

8389,0

T ~22338,8

-17658,7
-12534,0

8312,

5688,3
11421.,1
25674,4
?9591,5
15255,1
20152.6

7502,5
12472,7

5548,6
10926,8

8083,9
13233,4
16519,9
21719.1

15412.,8°

17766,3
110104
12774,4
6216,4
7929,0

13646,4

19276,7
4997,0
- 8560.1

0.000546 lbs/sec/blade
0.000824 1bs/sec/blade (0.491% of hot gas
0.00117! 1bs/sec/blade
0,000576 Ibs/sec/blade

"~ LIFE(HRS)

115,0904
3475,9463
123,4635
1711,0662
10 YRS PLUS
10 YRS PLUS
6825,3697
3243,4223
455,177%
362,5788
395,5395
316,1398
611,2668
" 479,7016
1101,5020
B51.6420
T 1679,036R
1220.4076
5437,0664
4537,8617
17078.5140
14793.467¢
10 YRS PLUS
10 YRS PLUS
10 YKS PLUS
29204,7110
16 ¥R3 PLUS
10 YRS PLUS
s 99,7234 -
748,8497
5¢73,2185
69324.3560
10 YRS PLUS -
71208,9340
CUUN7BY. 7624
2278.3388
35471,3250
TTUT40334,6847
10 YRS PLUS
§5904,7960
T T 40 YRS PLUS T
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
49242,5020
13972,0038
TUU73913,7430°
39974,4550
10 YRS PLUS
10°YRS PLUS ~ 77
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
36828,9240
10 YRS PLUS
TT7 10 YRS PLUS

(0.325% of hot gas

(0.698% of hot gas
(0.338% of hot gas

f low)
flow)
flow)
f low)
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TABLE M-37

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
TIP SECTION, CONDITION 5

ELEMENT NO, TEMPERATURE  STRESS " LIFE(HRS)

1 1800.0 ~9642.4 ~ 5506,1168

2 1778.9 ~3753.9 10 YRS PLUS

3 1817.0 -14353,8 725,9490

~ 4 18n2.0 - -=10237.3 37586,3496

5 1753.0 3737.4 40 YRS PLUS

6 1746.0 5439 ,8 10 YRS PLUS

7 1675.0 22R00.R 1401,3037

- ‘8 1677.0 ° 24977,9 1083, 4096

9 1612+0 43806,0 120.0094

. 10 ) 1608,0 44595 ,9 116,5003
T 11 T 1567,0 47665,4 " 118,9R36

12 1552.0 48295,7 121,5580

I * S 1. F T 39529.5 251.5327
14 1606,0 40529.8 T 236.1945

15 1641.0 28796,1 1190.1248

16 1635.0 30154,3 1036.1572

7 0 T 1641.0 o 28265,2 7 1332,8897

18 1633.0 30318,3 1052.3642

19 1649.0 2562%,6 19G7,374¢8

D1 ' 1646.,0 T 2607042 T 1B74,3694
21 167640 17287.6 86519,4229

22 1673.0 17689,8 8333.7R64

Tttt RETTT T 4740.0 © 68747 16 YRS PLUS
24 1706.0 7580,0 10 YRS PLUS

25 1679.0 16692,3 99%1,2P74

""" ?h 7 ’ 1681.0° ~  21808.,7 TT3{58,RA90

27 17n2.0 Y851,/ 55594,7 %C

28 1689.0 13486,2 22250.4/5C
1 ot 1B23.0 T -17553,4 - 233,15%09
30 1807.0 -13486.8 1202,1434

31 1781.0 ~8205.5 25007,99%n

TtooTTI T3 STt T 4773.0 077 077 -561505 7 10 YRS PLUS
33 1738.0 2267,6 12 YRS PLUS

34 1727.C 5919,2 10 YPS PLUS

— T35 T 1654,0 25121,7 1871,3953
36 1647.,0 27646,8 1306.4733

37 1674.0 15210,3 18567.91°%0

comee s 38T T T T 16450 7 77 1B466,0° 7506,616%
39 1685,0" 9347,2 10 YRS PLYS

40 1676,0-° - 12736,8 40176,9050

smems s g T T T 1686,00 7 - 7808,5 10 YRS PLUS
42 1678.0 106001 72600.5170

43 1637.0 7247.7 10 YRS PLUS
o T4 TS T 1878,0 10597.6 ~ 7 77662,4520
45 1668.0 13549,9 37676,372C

46 . 1660.0 16640,1 16617,7850

e & A 7.1 2% R 14422,5 T 28289,3940

48 1664.0 16121,7 17798,8490

49 1651.0 11386.8 55132,3090

- - BT TTTTTL679.0 7 T 12587,1 T 39002,4700
51 1702.0 7820,8 10 YRS PLUS

52 B 1699.,0 A 7485,4 10 YRS PLUS

""" 53 il T 167740 14859,0 19297,4340
54 1640.0 20857,6 4033,3455

.. 55 ... 169%.0 B954,2 10 YRS PLUS

56 1687.0 13073.7 26878,5260

Leading Edge W, p = 0.000461 1bs/sec/blade (0.275% of hot gas flow)
Pressure Side wCAP = 0.000666 1bs/sec/blade (0.397% of hot gas flow)
Suction Side W.,g = 0.001222 1bs/sec/blade (0.728% of hot gas flow)
0.000596 1bs/sec/blade (0.355% of hot gas flow)

Trailing Edge wCTE
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE,

TABLE M-38
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

1.0 INCH CHORD,

HUB SECTION, 22857 RPM, TIT = 2320°F,

WCA
TCA

TLEMENT NO.

O DN B AN ke

It

TEMPERATURE

1708.0
1662.0
17¢3.0
1647.0
1659.0
1633.0
1602.0
1571.90
1530.0
1518.0
1539.0
1505.0)
1549.0
1514.¢Q
1545.0
1519.¢
1543.0
1515.0
1540.0
1532.0
1557.0
1552.0
1595.0
15':9|'J
1594.0
1574.0
1622.0
1608,0
1720.0
10R&,Q
1499,0
1673.0
1634.,§
15%4.0
1672.0
1572.0
1626.0
15R/9.0
1645.0
1608.0G
1851.0
1612.0
1632.0
1597.0
15R9.0
1560.0
1579.0
1570.0
1601.0
1594.0
1632.0
1625.0
160044
1574.0
1624.0
161n7.0

0.013293 LBS/SEC/BLADE (2.53% OF HOT GAS FLOW)
900°F, PTOT = 150 PSIA

CONDITION 2A

STRESS

-8025,8

6219.0
-6934,1

4380,2

6541,2
15045,46
24606,9
33556,8
44413,4
50916,5
41846,0
51725.8
38577.5
4BR43,6
16141,3
46557 ,4
38024, 4
46171.3
37544,5
400%91.3
315916.5
3357R.1
203%6.9
22232.9
18995.9
24598,0

B8KT, 6
13255.0
~10893,4

~642,9
~3268.5

4434,3
18214,4
?9925,2
2%9210,5
36707,6
22186,3
33729.1
16132.6

26961 ,0

13221.2
24765,9
17451.5
27757.2
28387,.0
35805,6
28986,3
31136,1
21370,6
230R5,5

9994,6
11985,8
17946,8
24902,9

8414,8
13769.2

LIFE(HRS)

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
58680.0560
8084.6491
2595,678)
BAD.5492
527.3559
1065,8150
497.8237
1528.2010
638,71872
2241,7275
822.6227
2029.5%32
977.1326
2438.6251
1723.1501
5436,5440
4300.1764
26749,0110
19274,0040
44165,9160
17283,3R%90
10 YRS PLUS
10 YRS PLUS
23374,2760
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
19449.8960
3{37,3544
2370.9470
1261,6996
7220.5780
1557.3232
29354,6130
4136.3785
66744,8600
5988,778A
26598,945n

T 4650.9147

5012.9294
2114.237¢8
5742,2431
4551,9163
16789,9520
13964,3577
10 YRS PLUS
10 YRS PLUS
52940.7870
16159,8350
10 YRS PLUS
10 YRS PLUS

0.000792 LBS/SEC/BLADE (0.151% OF HOT GAS FLOW)
0.001262 LBS/SEC/BLADE (0.24% OF HOT GAS FLOW)
0.001682 LBS/SEC/BLADE (0.32% OF HOT GAS FLOW)
0.000768 LBS/SEC/BLADE (0.146% OF HOT GAS FLOW)

647



TABLE M=39

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, I.0 INCH CHORD,
MEAN SECTION, CONDITION 2A

ELEMENT NOQ. TEMPERATURE $TRESS LIFZ(==5)
1 1768.3 -16173,%9 1291,7+3¢
2 1718.u -1160,2 10 YRS LS
3 1771.2 ~17¢23.7 916.9661
4 1734.0 -5934,5 1¢ v=§ TL{S
5 1722.0 -1952.6 1J YRS = uS
6 17000 5002.1 10 v3S fLus
7 1656.0 19742,2 a4, Bees
8 1630.0 28164.3 1h72.£457
9 1576.0 45702, 4 216.2¢57

10 1559.9 507224 145,¢4¢7
i1 1591.3 431RA8,8 273,342
12 157¢.7 49406.8 136.7+17
13 16123 36239.0 3241587
14 1591.3 44957 ,5 167 ,4568¢
15 1635.0 31591.7 T61.7304
16 1613.0 39133.,19 2504434
17 1633.0 32743.9 629,56
18 161440 39274.6 246,573%
19 1643.0 29693,2 314,47:14
20 1636.0 32347.2 631,574
21 1685.0 16239.0 97135.1364
22 1679.3 18522.4 54¢2.9%12
23 1729.0 2405,9 1G YIS Fu.S
24 1722.0 4857.5 12 ¥Y°§ SLuUs
25 1701.3 12779.1 39761,4247
26 1675.9 19210.9 47AB, LRL%
27 1730.0 1452,9 12 Y=5 PLJS
28 1714.0 6512.3 13 ¥YnrS§ PLurs
29 1730,9 -19234,1 36,4723
30 1742.0 -794%,1 81:435,177:
1 1762.3 . -12761.1 48498677
32 1739.0 -6143,8 12 Y2§ FLgs
33 1718.,90 1895,4 13 Y238 = U8
34 1648.0 10991.1 52275.235"
35 1661.0 2205%,2 3:21.7741%
36 1641, 28204,4 138,375
37 1714.0 7924.4 15 YSS PLus
3a 1691.3 14796,3 13431,27462
39 1736.0 2849,7 10 YRS SR
40 1711.0 . 16136.2 37877,23%"
41 1734.0 4244,6 12 YT5 203
42 : 1779.9 11477.8 Z5616,97¢67
43 1719.0 9013.7 87523, 7447
44 1694.0 16312.1 7¢7%,313°
45 16A0.0 21087.7 2272.492R
46 1657.7 27817,6 §79.3314
47 1670.C 23633.1 1£53.812%
48 1664.0 25094,6 16£2,458"
49 1759.3 10Aa17,8 31322.6%270
5u 177240 12507.9 z1918,345C
51 1741.0 3%4.1 10 ¥Y35§ FLuS
52 1733.0 2351,9 12 758 P_LS
53 170440 109911 34276,25372
54 1677.0 19144,8 4537,30134
55 1730.0 2284.7 10 Y=S PLUS
56 1713.0 . 7233,6 10 YRS PLuS
LEADING EDGE wCLE = 0.0008352 LBS/SEC/BLADE (0.159% OF HOT GAS FLOW)
PRESSURE SIDE WCAP = 0.0011876 LBS/SEC/BLADE (0.226% OF HOT GAS FLOW)
SUCTION SIDE Weas = 0.001725 LBS/SEC/BLADE (0.328% OF HOT GAS FLOW)
TRAILING EDGE Werg = 0.000816 LBS/SEC/BLADE (0.155% OF HOT GAS FLOW)
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LEADING EDGE
PRESSURE SIDE

SUCTION SIDE
TRATLING EDGE

ELEYFNT NO.

D& OV AN

TABLE M=40

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE,

TEMPERATURE

1753.0
1725.0
1783.0
, 1763.0
1749.0
1737.90
1697.0
16R5.0
1628.0
1622.0
1645,9
1637.0
1684,0
1675.3
1717.0
17n8.0
1715.0
1702.0
1704.0
1760.0
176B.0
1763.0
1807.0
1802.0
17%6.0
1729.0
1778.9
1758.0
1767.0
1767.0
1779.06
1766,0
1758.0
1742.0
1696.9
16A5.0
1743.9
1731.0
1760.0
1747.0
17640.0
1747.0
1755.0
1742.0
1731.0
1720.0
1711.0
17070
1764.0
1760.0
1708.90
179}-0
1755.0
1729.0
1775.0
1756.0

0.00071 LBS/SEC/BLADE (0.135% OF HOT GAS FLOW)

0.0009591 LBS/SEC/BLADE (0.182% OF HOT GAS FLOW)
0.001692 LBS/SEC/BLADE (0.322% OF HOT GAS FLOW)
0.000864 LBS/SEC/BLADE (0.164% OF HOT GAS FLOW)

STRESS

977.2
9720.8
=7445.,9
~1564,7
3324,8
6979.3
2054040
24330,7
43069.8
44310.3
40237.5
41877.5
29276.1
32233,4
20245,3
23175.2
22426,2
26649,3
27314.,4

28665,7

8345,5
9938.9

'2460-5 E

-799.2
14021,9
22692.3

B8040,2
14316.,1
-5002,6
~-3032.4
~6215.8
-2343,0

731.6

5656,4
21371.,0
2495¢C,8

8316,8
12041.0

4496,2

B862R,7

6457,3
10404.3

9448,
13387,9
18229.,7
21594,7
25939,4
270%0,7
103B6,4
11493.4

1198,6

2376,2
14805,4
22914,6

9320.0
15148.9

1.0 INCH CHORD,
TIP SECTION, CONDITION 2A

LIFEC(HRS)

10 YRS PLUS
33903.0570
41413,8850

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

1763.0154
1017,744R
91.4427
A4, 7N4R
95,2558
88,9186
370.8417
248.0787
1187,2307
736,7947
725.798n
414,8484
344,4542
286.4430
31315,6280
10993,4333
10 YRS PLUS
10 YRS PLUS
3430,4501
450,8246
30430.5630
2980.3530
12041,4992

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

1437,4303
94,0138
60673.5620
12147.8207

10 YRS FLUS
43410.5380

10 YRS PLUS
13773,8085
19299,7220

5958,4536
1627,2057
763.2282
37,0011
335,2102
9059.2003
7016,5665
10 YRS PLUS
10 YRS PLUS
2740,2618
468,976
12852.3140
2394,9780
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TABLE M=4l
SCHEME B-5 FILM~-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
HUB SECTION, 22857 RPM, TIT = 2320°F,

WCA = 0.0%9852 LBS/SEC/BLADE (l.87% OF HOT GAS FLOW)
TCA = 600°F, PTOT = 150 PSIA
CONDITION 3A

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
1 1674.0 -6928,4 10 YRS PLUS
2 1625.90 8409.6 10 YRS PLUS
3 1670.0 -6255,2 10 YRS 2LUus
4 1631.0 6177.9 10 YRS PLUS
5 1624,0 7953,3 10 Y28 PLUS
6 1596.0 17085,3 8C833,8030
7 1568.0 24%70,8 2n5n9,1457
8 1535.0 34p76.8  6112.2¢616
9 1497.0 44087,8 . 228,755
i0 1472.0 51581.4 1246.2232
11 1505,90 41949,9 P670.92¢7
12 1447.,0 53116,1 154,567
13 1514.0 38926.,5 3637,5111
14 1474.0 50799.5 1380.0108
15 1516.0 37422,2 4844,1749
16 147640 49123.0 1726.1¢44
17 1495.0 41280.3 3371.710%
i8 1463.0 50669,7 1872.5¢8%
19 14R5,0 42261.4 4325.4538
20 1477.0 44944.9 3413.1667
21 1514.0 33118.5 13607 ,4458
22 1507.0 ~ 35452,0 9741,9362
23 1563.0 18266,8 10 YRS PLUS
24 1556.0 20520.9 74597,8P2C
25 _1570.90 14135,1 10 Y2§ PLUS
26 T T 1548.0 7 20324,6 10 YRS PLYS
27 1626.0 1889,6 10 YRS PLUS
28 1562.0 5967.9 10 Y25 PLUS
29 - 1659,0 ~1(0446,R 408R4,27412
30 1653.0 516,5 12 YRS PLUS
3 1670.0 =2726.1 10 Y35 PLUS
32 1642.0 ’ 5520.1 10 YRS PLUS
33 1611.0 17635,2 44168,3717
34 1548.0 28899.1 7876.4F11
35 1586.90 . 26393.8 B4n5,6157
36 1552.0 34532,3 3476,4137
37 1610.0 20430.9 17366,1342
38 1570.0 32237,1 7 3569.1749
39 1629.0 14582,8 76629.67%1
40 1568.0 p5764,4 0141,8R85
41 1631.9 12703, 4 10 YRS PLUS
42 1590.0 24pB83,6 12511.9792
43 B _1608.0  175%1.8 48679,6710
44 1570.0 27394,5 10402,185¢
45 1556.,0 29150.6 10334,5429
46 1524.0  37054,6  4224,718>
47 1529.0 313486,6 8236.3179
48 1521.0 - 35171.3 7.25.9765%
49 1563.0 22143,3 40293.3100
50 1554.0 24204.2 32839.7519
51 1604,0 8503,1 10 YRS PLUS
52 1596.0 10534,0 10 YSS PLUS
53 1575.0 13762,2 10 YRS PLUS
54 1547.90 21071.6 80542.1352
55 1678.0 1855,A 1C YRS PLUS
56 1551.0 6565,1 10 YRS PLUS

LEADING EDGE W g = 0.0005871 LBS/SEC/BLADE (0.112% OF HOT GAS FLOW)
PRESSURE SIDE W, = 0.0009351 LBS/SEC/BLADE (0.178% OF HOT GAS FLOW)
SUCTION SIDE Wepg = 0-0012464 LBS/SEC/BLADE (0.237% OF HOT GAS FLOW)
TRAILING EDGE W r. = 0.0005691 LBS/SEC/BLADE (0.108% OF HOT GAS FLOW)
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

ELEENT

£ ¥ = =

AN e

O T o

P

12
i3
14
15
1
17
18
19
20

22
2
24
25
26
27
28

In
31
32

34
35
56
37
34
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

CLE
CAP
CAS
CTE

\Jol

TABLE M-42

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE,
MEAN SECTION, CONDITION 3A

1.0 INCH CHORD,

TEMPERATURE STRESS LIFE(FRS)
1735.0 -14644,5 4720.6223
1643.9 1426,3 10 YRS FLUS
1739.0 -15990,5 2765,2600
1771.0 -43140,7 10 YRS FILUS
1659.9 -136.4 10 YRS FLUS
1666.0 7331,8 10 YRE FLUS
1626.0 21024,0 9269.5467
1578.0 35089,4 2724,0044
1551.0 44562,4 494.772P
1532.0 50311.9 310,711
1547.0 42n052,2 492,402
1544.,0 A9044,4 281,427
1576.0 38331,7 614.,.°69
1563.) 45217.9 325.459%
1616.0 33144,10 1139,4392
15%3.9 40436.6 428.3173
1595.0 36562,0 718.1426
1574.0 43010,8 353,3145
15920 37160.2 480,3432
1575.9 39685,8 4658.2783
1654.0 17284.9 15647,6167
1646.0 20375.7 6612.7057
1719.0 -399,5 10 YRS PLUS
17019 2484,2 10 YRS PLUS
16R7.5 %618,9 10 YR§ PLUS
16400 14392.0 35345,8470
1724.,3 -6523,9 10 YRS PLUS
17180 ~1505,5 10 YRS PLUS
1749.0 -17873.6 1178.747%
1710.0 -6134,3 10 YRS PLUFT
1733.2 ~11421.9 14210.558¢
1719.0 -4443,3 10 YRS PLUS
1685.0 2243,0 16 YRS PLUS
1664,0 11519.0 83214,659¢
1651.0 19099,3 9199, 356¢
1629.9 25687,3 3147,3390
1776.0 5119,3 10 YRS PLUS
16010 12381,9 39605, 3180
1726.0 883.,7 10 YRS PLUS
17010 7932.8 10 YRS PLUS
1721.0 3004,3 10 YRS PLUS
16%5.0 10312,9 54287.4230
1702.0 8526,2 10 YRS PLUS
1875.3 16229.2 12879.21618
1653.0 23173,7 29n2.0787
1629.0 29952,6 1259.9027
1674.0 31051.7 1129.9323
1617.0 32558, 1 $74.035)
1681.0 11782,8 40332.6729
1672.0 7T 43947,2 7.7 30130.083)
1722.0 ~2185,9 10 YRS PLUS
1713.0 33,3 10 YRS PLUS
1690.0 6269,7 10 YRS PLUS
1661.0 14847,2 29541,2040
1724.0 ~5397.5 10 YRS PLUS
1706.0 -310,9 10 YRS PLUS

= 0.0006188 LBS/SEC/BLADE (0.118% OF HOT GAS FLOW)
= 0.0008801 LBS/SEC/BLADE (0.167% OF HOT GAS FLOW)

0.001279 LBS/SEC/BLADE (0.243% OF HOT GAS FLOW)
0.000605 LBS/SEC/BLADE (0.115% OF HOT GAS FLOW)
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TABLE M-43

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
TIP SECTION, CONDITION 3A

- ELEMENT NO. TEMPEPATURE STRESS LIFE(=73)
b 17241.0 4097.3 10 Y75 B y<
2 1693.0 130CC.8 23539.2:8"7
3 1755.,0 -5904,3 10 Y3S
4 1734.,0 51¢.8 1C ¥Y7S§

5 1722.0 4845,3 10 ¥3§

6 1739.0 8329,7 17 ¥=5
7 1675.0 2.817.2 2792, B
8 186241 24965,3 1873, :
b 1611.3 42764,0 145, 1
10 1614.0 45125,6 113, b
11 1629.0 39019,6 179.53.°
12 162043 41995,1¢ 131,937+
13 1649.0 27902.,1 714,37 3%
14 1659.0 31259,1 452,777«
15 17n0.0 19546,2 2069.255%:
16 14891.70 22555,5 127:.775°
17 1637.0 25125.,7 872,524
iR 1673.0 29747.4 ¢3,2°2:
19 1656.0 3637%4.3 156.3~3¢
20 1652.0 3774%.,5 135,1735¢
22 1745.0 9051.,3 3229:..2:6°
22 1743.0 15741.8 14742, 2482
23 1795,2 =5027.1 IoYRs BlgR
24 1749.0 -3175.9 10 ¥©T3 2 8
25 1747.0 10075.3 i5317,7%2¢8
26 1718.0 19378.1 1318.2°.%
27 - 1774, ‘2488,5 . 1l YRS Pu5
28 1754,3 B715.,6 34223,64672
29 17400 -7375,7 784658, 371
30 173%.0 8. .7 12 Y53 ALl
3 175%.2 -5314.7 10 ¥28 Pk
32 1742.2 -11Z1.h YRS F_usS
33 1740.0 542,2 g v=s & (%
34 1724.3 5433,5 12 va3 5. us
35 16%1.3 17515.7 5347,7%72
36 163G.0 21038,0 2310,7%¢4
37 17%9.3 4644,3 12 =5 FouS
36 1726.0 8574,7 77751.676"
39 1753.0 2162.4 17 ¥3§ P&
40 1740, 5%483.1 12 35 »Lee
4 1750.% 48C3,7 10 ¥38 P_CsS
42 1737.2 8644 ,8 Ba778,47.0
43 1741.0 8A73,N 4p248,3:77
44 1728.0 12734,8 12453 ,613%
45 1709.0 19954,4 1587,4915
46 1697.0 - 23563,6 BE9, 2732
47 1651.0 36343,1 145,175¢
48 1657.0 37482,2 120,514+
49 . 17e43.0 11140.8 12.29.2761
50 1737.0 127676 B245,54¢47
51 1745.0 -1179.,4 1C YRS PLUS
.52 1779.9_  540,4 10 YRS FLUS
53 1745.¢Q 11517.7 10:.14. 915
54 1719.0 19465, 4 1457,347
55 1771.0 4005,5 10 YRS PLuS
56 1752.0 96B4,6 12476,4252

0.0005264 LBS/SEC/BLADE (0.1% OF HOT GAS FLOW)
0.0007! LBS/SEC/BLADE (0.135% OF HOT GAS FLOW)
= 0.001254 LBS/SEC/BLADE (0.238% OF HOT GAS FLOW)
0.000641 LBS/SEC/BLADE (0.122% OF HOT GAS FLOW)

LEADING EDGE
PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W
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TABLE M-44

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
SECTION, 23183. RPM, TIT = 2400.°F,
0.02909 LBS/SEC/BLADE (5.61% OF HOT GAS FLOW

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

HUB
WCA
TCA

ELEYFNT NO.

X ¥ ¥ =

Roli <RV Ire LT BN RO N O

e
L IR ol

N e e e
C @~

o

3

T

24

NN NN
LS TS

30

Poots

VRV RV R VR Vi
NS W

34

PRI W A RV
PRV IHVE S I« ]

-~ A
~N o

4n
e
5¢
52
5
Ha
5%
56

CLE
CAP
CAS
CTE

1200 °F, PTOT = 150. PSIA
CONDITION IB

TEMPERATIRE STRESS LifFZl-=5e
1739, -7283,9 15 Y28 2y
1682.9 9787.5 10 YR3 7 LR
1736, -6332,1 10 ¥R3 F_u-
1691, 6939,1 12 Y33 fof
16319 6874, A 47 w33 &=
16600 14147,9 18552.,777

_183B.c 225523 467h, 7
1643.3 33221.5% 121°.23%o¢
15612 43955.9 422,376z
154,72 45024.,7 393,704
155243 425603.2 5:7.,575¢%
1931.0 5J164.6 dps.a72n

_1877.0 0 37835 dea, 70
1543.5 46072.9 473,504
15487.0 347394 13780007
155%2.0 . 433034 594, ¢
1579.3 36967,.48 04, 17
1551, 43273,5 Shi.Tm2T

160547 B 3Cn32.9 22712,+7%°
159/7.2 31921t 187y, 4537
1625.C 24256.5 4719, 4652~

1619, ] 25711.1 :
1640.4 232544
1635.3 21464.4 ¢
1623.7 26482,% P3a d
1567, 34475,9 1.75.1743
1646.1 205B3,3 6387,¢7 7
1629.? 25853.,7 3.2R,2305
1749.) =1.75346 10678, 5~24
1707, 1657,6 10 VTR R L7
1721, - =-40343.¢ 17 yng o (7

T 1689, $763.2 . YRS FLys
1641,0 18283.3 15765.3552
1592.3 ~ 338K3,2 1382,6321
1519, 32124.,5 2222..41°
1555.7 42013.7 £R3,4718
1603, 26274 ,R 5473,6749

T 1543, 38771, 2 1537¢6,5487
1626.) 17787, 27A81,.13°

~15R2.9 31661,5 2344,7747
1639, 12332.6 . 10 yns =Ly
1594.7 281353,3 47:5,88:1>

_1627.3  17662,4  ZR2Z2,A15"
1335, 31035.9 3128.,3%47
1549,0 30329,7 12748,2751¢

_1558.2 o 38527.7 . §75.178>
1622, 218R6,3 A%y, 747¢
1613.0 25257,7 5244, "18F
1641,7 170176 crETL 1D

T 1534.5 07 19681,3  11414,737%
1650.3 15478 ,1 32231.542"7
1645, 17395,9 194%6 535"
1626.° 24585,3 4311,6474
150740 3362 .R 123,441
1645.9 . 20171.4 7492.,727A
16260 26372.,6 2937,34%2

0.001955 LBS/SEC/BLADE (0.377%

= 0.002497 LBS/SEC/BLADE (0.482%

0.004421 LBS/SEC/BLADE (0.852%
0.00152 LBS/SEC/BLADE (0.293%

OF HOT GAS FLOW)
OF HOT GAS FLOW)
OF HOT GAS FLOW)
OF HOT GAS FLOW)
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE, [.0 INCH CHORD,
MEAN SECTION, CONDITION IB

ELEMENT 710,

DO NIV EUWN

£ ¥ £ =
It 1l 1!

il

TABLE M-45
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

TEMPERAT JRE

1805, 0
1747.0
1809.0
1766.0
176C 0
173%.1
18698,
1468,
1616.0
1600.0
1616.9
15%6.)
1636.0
1616.7
16A1.9
1639,
1h61.7
1641.7
1709,
1700
17400
1734,
1769,
1764,
1743,
17¢3.0
17629
1743.)
1h14.0)
17690
1790.,1
173,20
1733, 0
1668,
1641
16318,
1673,
1655,
1708.Q
1678,
171¢.3
1623,
170,
16758.:
16A6.
1644.,0
1714,
170700,
1742.0
1735.
17602
17584,
17407
1779,
1759.7
1738,

STRESS

-14289,3
2186.9
-14573.3
-2821.5%
-5%4.7
6375.0
17585,1
26473.6
42807.,0
46907.4
42420.2
47571,48
365817 ,4
42134.2
300N7.,3
36183.0
32356.8
37870, 1
19386,7
20864,8
12248,9
13445,5
§749,0
6760.4
16215.6
25380.,8
12799.%
18635,4
-18494,9
~8565, 4
-13787.3%
-55%56,7
752.1
1226%9,5
26790,6
34906,7
11492,2
21227.8
3872.4
14171.0
4494,5
14418,7
102'4,4
7n56.5
25402.4
34374,6
1373%0.3
16700.2
5404, 1
11344,2
6245.9
BRQG, »
106-°2.3
29954.8
12649,.1
19584,8

LIFE(HRS)

979,101

10 YRS PLUSR
15,8541

10 YRS PL UG
16 YRS PLUS
10 YRS PLUS
4557 ,4%49
$89.9405
127.774%
97.6164
135.5769
96,7049
755.5M98
142.3767
58,1271
258.3727
139.6R43
171.6100
.914.2236
-199.7760
MWB2,5784
7139.988R
110 YRS PLUS
10 YRS FLUS
2331.2584
414,0491
4395,2%63
L h6.B23D
212.9076

10 YRS PLJS
656,2936
10 YRS PLJS
10 YRS PLUS
20307.3900
1B25,893n0
573.2533
H4R0, 0160
¢165,7300
10 YRS PLUS
: B37 802D
10 YRS PLUS
195%8,999n
4%474 7010
NeB5.9405

. 368,5923
570.914¢
107A0,9780
“86af), 3337
5-0820.3610
13i763.B15R
10 YRS PLUS
7R, 1360
3i%9.3626
a4n4 ,RA75
4563,6792
885.0510

0.00175 LBS/SEC/BLADE (0.337% OF HOT GAS FLOW)
0.002172 LBS/SEC/BLADE (0.419% OF HOT GAS FLOW)
0.004064 LBS/SEC/BLADE (0.784% OF HOT GAS FLOW)
0.001493 LBS/SEC/BLADE (0.288% OF HOT GAS FLOW)
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TABLE M-46

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE,

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

ELEXENT MO,

= ¥ ¥ =

O~ B AN b

Ll ol
BN e D

1%

-
RS

1a
17

-
<l

22
23
24
25
24
27
ar
29
32
3
3
33
34
3
34
37
35
34
40
41
42
43
44
45
46
4
448
49
50
51
52
53
54
55
56

CLE
CAP
CAS
CTE

TIP SECTION, CONDITION
TEMPERATURE STRESS
1776, 3 1257.8
1741.0 11705.2
R0 ~5813.1
B ALY 7R9,7
17724 4904, 4
178%7.0 8719.9
172243 19243,9
17107, 23239.3
1652.0 19969.5
1445.0 41058,5
1448, 43655,3
164, 4 419731.3
16767 30989.4
1677, 32879.,1¢
17240 20956.4
1731540 22994.3
17220 21774,
M ?4551,9
177, - 1424.5,4
17750 14761,8
I+57.0 7512.%9
L TR 7673.4
1d3%0.0 -714,3
1631400 1e3.R
170649 18113,
174, 267726¢,3
14,149 16254.3
1776, 23451,
1308, -1i8010.6
17730 -35d1,7
179 8.0 =5715%.4
177749 -44C5,%
176149 =2514.2
174100 42725,6
teni, 271332,1
16457 31932
1637200 14533,.3
1077, 2¢019,0
1716.3 7171,9
1700.) 13041.5
17720049 4534 .4
17050 14266, 1
1704, 11331.68
17642 17GR5,6
17430 223311
1649.9 27497.2
1759 595%.,72
1755, 11633.3
1781, 8391,4
1777.4 10252.6
1213, 97°9.7
j707, R721.5
BEELT T 17841,
17503 26909,5
1794.7 16322.7
1770.0 24183,5

11

0.00157 LBS/SEC/BLADE

1.0 INCH CHORD,
I8

LIFE(=RS}

10 Y3 Piyn
10825, 778~
73517,6°3;

1. ¥us TyUs

10 YRF3 ~Lus
314318,7%4"

1487, T4
744 ,5F4%
Ba,17c%
&3, 4517
B2,607"
By ,.5ra
251.1%7 7
206,417
T34, Ltef
645,¢:9°
. 551,379
q-sl-axh
24%4,44¢27
27R8.24T77

-
e <
<
MmN
e
n
-
il i~ FRRPA NS

LV R

[T
RN NOVER R

M
N T oomour
~

Py B S Y

- I
PO e N
e

o

-

LRI SR Sl A NS

AR
O B} U O
hYl

~
—
~3
(8]
k3
A%
~

(0.303% OF HOT GAS FLOW)

0.001808 LBS/SEC/BLADE (0.349% OF HOT GAS FLOW)
0.00424 LBS/SEC/BLADE (0.818% OF HOT GAS FLOW)
0.0016  LBS/SEC/BLADE (0.309% OF HOT GAS FLOW)
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TABLE M-47
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
HUB SECTION, 24214. RPM, TIT = 2660°F,
WCA = 0.010327 LBS/SEC/BLADE (6.26% OF HOT GAS FLOW)

-

TCA = 900°F, PTOT = 50. PSIA
CONDITION 2B

ELEGENT 10, TEMPERATURE STRESS LIFE(HRS)

1 1773.0 -186461,6 518,89Q0A

2 1730.0 -6826,3 10 YRS PLUS

3 1761.0 -15579,5 1848.1604

4 n 1727.0 =6237,04 10 YRS PLUS

5 1601.3 7196,3 17 YRS PLUS

A 1681435 12873,2 57291.,9320

7 16m1,0 0 30289,7  ?411.6415

8 1579.9 15795,7 12R4,576R

9 1515.3 50750,2 450.5871

40 . 1500.0. . 53900,6 _ ___ 392.7241

11 1495,0 53199,8 $05,6475

12 1473,0 87927,7 405,4P14

I 1499, 49909,8 . 796,1795.

14 1475,0 54787.6 659.9784

15 15r4,0 46701,2 1201,1499

16 1479.0 _ _ 51BA3,7 _  976.3420

T 47 1497.9 4734A.5 1251.4%02

1A 1477.0 £1434.,0 1114,3433

19 o 1%15.¢ .. 42194,0 1914,0711

20 1547.0 43350,1 1956,2668

21 1538.0 36113,3 3564,4666

i _1532.0 . 3694A,5 3477,6107

Ty T T T 156940 28175,0 8596,0366

24 X 1544.0 28842,7 AB1S5., 1040

25 1602.0 . 4994m,9  25478,0160

26 T 1576.0 23323,5 15400.0R17

27 1640.9 9244,1 10 YRS PLUS

28 1631.0 ©1184D,9 19 YR§ PLUS

TUTTTTT 29 T TTTTTg7ag.D T =P4121.9 24,5649

36 1748.,0 -12532.2 676S,5585

31 ._..1707.0 =2575,1 10 YRS PLUS

s T 165770 3545.1 10 YRS PLUS

33 1610.0 23167,2 B927,1367

34 1577.Q. . L 33095.0 ?452,5012

35 15630 3zano.,é 4340,9108

36 1538.0 39753,9 1574.5766

37 1564.0___ _ 27894.2_ 10945,9240

T 38 1535.0 3480%,4 5118,9133

39 1579.0 20612,9 36063,6420

4n _ 1548.0 _____30096.0 _ _ 10429,4235

T4y T 154640 16613,1 10 YRS PLUS

42 1555,0 26376,5 19691,9790

A3 1373,0 . 19689,1  62157,6290

T 44 1544,0 26891,7 715248,5135

15 1543.0 284271 173%6.9920

46 ‘ 152040 ~35997,4 5990.99En

a7 = 77T 77 1554.0 P26827,0 18314,4350

&5 1545,0 30267.,2 10903.5R97

49 15710 23234,8  25359,2A50

TT T a0 T T T 156540 25782,5 17038.7860

51 . 1591.0 19172,4 45058,5R80

52 527,00 20927.% 27348,9800

53 16060 16589,7 72639.4300

54 1591.0 21475.7 21536,7760

55 164040 __. . . _7856,7 10 YRS PLUS

- 56 T 16290 11630,4 10 YRS PLUS
LEADING EDGE - Wo g = 0.0006248 LBS/SEC/BLADE (0.379% OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.000875] LBS/SEC/BLADE (O.SSI% OF HOT GAS FLOW)
SUCTION SIDE wCAS = 0.001469 LBS/SEC/BLADE (0.891% OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.0005329 LBS/SEC/BLADE (0.323% OF HOT GAS FLOW)
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE,

TABLE M-48
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

MEAN SECTION, CONDITION 2B

ELEWFENT MO

-
O NIV AUNK

1
s e e b e
IRV ST, B NS

NN
[l el

22

NN N
N A b

i

Ll A
2 D

S

LA A A W A W
R RVERF R VI Y

w
et

R AW
oo

L I Y
&t

P
DN

T
[=o e B

VAV RNV RV R RV ]
=RV RWEN YW

CLE
CAP
CAS
CTE

£ £ ¥

TEAFEQATURE STRESS
1616.37 -2028%,4
17710 -11761.5
1613.80 =19R05 .,
17¢0.0 ~13677.3
1734, -234,4
1715.0 3360,1
1649,0 23621406
1631.0 264118
156040 46937,5
1548,  _ “8632,6
1548, 55457.,4
1325,1 52166,5
1%48.,0 4¢557,9
1534.0 40R55,4
1549,0 41345,7
1554,0 43R4, N
1574,y 41773,A
15%1.0 437190,
1610, 33752,
1673,0 34531,3
1648, 24523 ,6
16443, 24967.3
1693,

1678, 13830,y
17143 9535,4
1658.60 13793.9
1748.,0 2171,0
1778, 3 4375,0
16210 -P12%L.4
1716, ~175C.1
1703, =1475R,0
1746.% -9206.,2
1674,0 4547,0
16629 - 12357,1
15%1.0 2726.,45
1575.2 32888,2

1644.G °  14BAA,GO

T 1595.9 21995.4
1636.0 5344,0
1616.,0 13642,3
1647,) [ 3245,3
1627.90 11131,6

_1640.0 8294.5
162040 16121.,6
T 161740 19027.1

o 159%9.0 ?26402.3
16359 13116.9
1628, 21743,5
1602, .

165649 17329.9
1691.0 $373.1
164749 116A5,2
1712.3 75:4,2
166640 12957.9
17463 573.,6
1734.3 4922,9

13221.5

14064,1

TLITEC-5

-
—
o

o
S WY S I PPN, |

P el N

[
4
»
o
ERTI N S S e L L T /e d S VIR Y N ]
P

st

A4t d

T N
4T

Pk
26,3172
PLUS
Ly Js
PLLUS
§ fLus
sLys
fel et
L1700
25.2751
L%
L44EN
©7,745¢C
LaT98
P8
, 745~
ESRVAS

“1.7787

FLLS
10 YIS PLUS

= 0.000636 LBS/SEC/BLADE (0.386% OF
= 0.000824 LBS/SEC/BLADE (0.5% OF HOT GAS FLOW)
= 0.0015466 LBS/SEC/BLADE (0.938% OF HOT GAS FLOW)
0.0005664 LBS/SEC/BLADE (0.344% OF HOT GAS FLOW)

77

\

\79
Z-3"
3742

1.0 INCH CHORD,

HOT GAS FLOW)
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TABLE M-49

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, [.0 INCH CHORD,
TIP SECTION, CONDITION 2B

ELEENT %0 TEMPERATURE ~ STRESS  LIFE(HRS)

i . 1803.Q0 ... .._=6473,5 ___ . 50715,8760

2 1778.0 249.,1 10 YRS PLUS

3 1826.0 -10514,3 1950,0392

- 4 .. 1bul.0 . ..=b60%2,8 _ _60388,8100
S 1759.9 9601.8 19578,0973

6 1750.0 109246.1 . 10708.8349
7. ...1e51.0 . 27600.3 444,768

8 16483,0 28638.9 416,3374

9 1627.0 43573,7 B6.3503

... 40D ...1623,0 __ . 4380A,4 . 91,7713
11 16n6.0 46917,4 84,1332

12 16010 47388,5 88,1074
A3 ____ooa63B.0 . _39115,0 141.5072
14 1632.0 3933040 156,4235

15 1674.,0 ?29534,9 448,0544
86 16AB.D . 299n6,6 479.9310
17 1679.0 31937,6 239,6046

18 1670.0 33460,9 216,2378
N9 169640 . 31110,6 186,6133
20 1693.0 30674,5 222.,8443

21 1740.0 22191,4 418,6172
22 AT36.Q__ . R1981.8 4r0,4039
23 1769.0 8122.6 16972.64590

24 1794,0 8236,3 17685,9420
2% s 1807.Q. . %003,9 . 7376,0132
26 1790.0 13145.6 2019,8997

27 1835.0 36B1.,4 10 YRS PLUS

. 28 . 1822.0 o ..a8972.2 . 220r2,5n00
29 1878.0 -17369.3, 220.6091

3n 18¢9.,0 ~13161.6 1270.3212
3y .17R0.0Q . =aCB15,3 5330.6705

32 1770.0 -6742,8 10 YRS PLUS

33 1728.0 T =30.6 10 YRS PLUS

L 3a 47160 4R1N,6 10 YRS PLUS
35 1629.0 24685,8 3902.2720

36 1621.0 28449,8 2436,8340
. 1687, o 4375%1,9 62187,7650
38 1637.0 18252,4 17724,6460

39 1667,0 5700.0 10 YRS PLUS
4o 1857,0  10503.1 10 YRS PLUS
T4y 1474,0 6288,2 10 YRS PLUS

42 1663.0 11131,0 10 YrS PLUS
. 43 . 1678.0__ 9804, 3 40 YRS PLUS
T 44 1668.0 14320.6 29270.1970
45 1647.¢0 19253,9 5768,.9810

46 i 1668.0  23470,3 __ 2399.1062

47 1693.0 18712.2 3563.3552

48 . 164940 20926.40 1893,5759

49 172640 . 1609%,1 3683,0R24

- 11] 1723.0 ) 18362,6 1895,3490
51 1775.0 13903.7 2252.9867
- 1 B _4771.0 10198,3 _  B(%0.6297
55 1801.0 5456,3 10 YRS PLUS

54 1747.0 11061,8 4132,4563
b5 . 1830.0 S 1312,4 10 YRS PLUS
v 56 1818.0 5999,0 49043,6410

LEADING EDGE

W 0.0005778 LBS/SEC/BLADE (0.35% OF HOT GAS FLOW)
PRESSURE SIDE W

W

W

0.000632 LBS/SEC/BLADE (0.383% OF HOT GAS FLOW)
0.001482 LBS/SEC/BLADE (0.899% OF HOT GAS FLOW)
= 0.00056 LBS/SEC/BLADE (0.34% OF HOT GAS FLOW)

]

SUCTION SIDE
TRAILING EDGE
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TABLE M-50
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
HUB SECTION, 25462. RPM, TIT = 2990°F

WCA = 0,0368 LBS/SEC/BLADE (7.84% OF HOT GAS FLOW)
TCA = 600.°F, PTOT = 150. PSIA
CONDITION 3B
ELFMFNT NO, TEMPERATURE STRESS LIFE(~"5)
1 1754.0  _.  -33603,6 39,8524
2 1614.0 <5071,6 10 YRS P8
3 1748.0 -13803,7 32,7782
9 1636.0 _ -11B53,2 ¢ vv§ F_:6
5 1648.) -15671.7 31654,8%"
6 1571.C 6576.1 10 vTE rLe
7 LAB3RLG 0 1673%,8 18 ¥7s L L8
AT 1452.¢ 37¢87,2 234,372
9 1357.0 629C3.7 §159, 1650
. 1341.0 724546, 1983 ,36239
1 1343.0 . 64640,5 42415 5075
12 12¢5.0 777811 1716,;718
13 C13°1.U . 54C053,7 11,357,427
14 1254.9 73175,2 Icr4, ey
15 14n3.0 4765¢,7 19249, 12
16 1316.0 09651, 4 8 "zt
17 1375.¢ 54535,
1A 1376.0 71115.5
19 o 14r1.0 31877,9
29 1440.0 37133.9
2% 1510.9 16871,9
@2 . 1495.y __ P2A%&,A
23 1532.Q0 13024.7
24 . 1420.0 16065.5
25 1456.0 - 3322%.n
e T T q3w2.y T a9717:2,2
27 1464,0 ?3385,1
28 1452.0 34391,2 -
29 T 177004 =32943,9
30 16710 -222083,2 z
31 371440 -1322:.R P4
. L N e I - »
33 1564,0 7154,1 v
34 1444,0 390Kk, 2 ¥
B T R P VY. I B 37377,9 g
36 13+2.0 59617 ,6 2
37 . 1487.0 35787,5 -
38 1372.0 55442,8 7
39 1526.0 ) 14259.,2 e
a9 1422.0 . 41877,5 3
4y ’ 1545,3 315%,4 15 ¥U§ S8
42 14/1,0 313946.3 1 v'g =8
43 15%6.2 10123,3 10 YUS .5
T T e T T T a4, 7T T T 36328, T 855774527
45 1433.0 37611%,5 4Agan, 17 H"
L 13%6.0 58394,1 1r612,35%79
47 152240 14550,4 1C v=g =8
45 1469,9 26922.3 10 YIS o
49 1544,0 - 3472.46 10 Y%S§ FLu3
507 T T 1542 7997.3 10 Y533 FLys
51 1570.2 2250,4 10 y=3 e .8
A -3 2 ©o213,5 P A
53 1665.3 1L000.% 12 ¥5 - % .
54 1396,% 48976.,7 1PL%2.,7757
55 149%.7 227%0 A 1. vz§ ® 0%
56 1445,) 356054, 564,247
LEADING EDGE Wepg = 0.0023344 LBS/SEC/BLADE (0.498% OF HOT GAS FLOW)

i

PRESSURE SIDE W 0.0030761 LBS/SEC/BLADE (0.656% OF HOT GAS FLOW)
SUCTION SIDE Weag = 0.0049507 LBS/SEC/BLADE (1.055% OF HOT GAS FLOW)
TRAILING EDGE W 0.001873 LBS/SEC/BLADE (0.399% OF HOT GAS FLOW)
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TABLE M-51

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
MEAN SECTION, CONDITION 3B

ELEMENT HO, "TEMPERATURE STRESS ~ LIFE(HRS)

1 N 174649 -32823,2 26,7603
2 1625.0 -8405,0 10 YRS PLUS
3 177845 -32151.8 23,4972
A 1671.0 . =21124,R  2479,8187
5 1673.0 -20773,2 2578,7435
6 1610.0 -2701.,8 10 YPS PLUS
U AR 8- 11X . 11614,4 10 YRS P{US
[ 1445,0 30167,4 61530.1710
9 1375.90 59235, 4 5148,0184
in 13324y ) A8149,7 = 32A(.2182
11 1354.3 65050, 4 3in1.1040
12 1338.0 71993.0 3156,2334
3 1399,Q .. 54543.0 ___ _. 5973.8°15
14 1549,0 66491,9 2732.4128
15 1453.0 43003,9 9443,5394
16 14Y0,0__ . ___ . 55725,3 _  4&4p0.6392
v 14460 48640,9 4318,7184
14 1379.0 59724,9 2328.,2477
19 1549.) _ 14212,0  _ 10 YRS PLUS
3 1573.9 17594,3 10 YRS PLUS
21 1649.0 122.1 10 YRS PLUS
22 1636.0_ . 3253,7 _ _ 10 ¥u5 PLUS
23 7 1645.0 -1042,7 10 YRS PLUS
24 1654.9 1674.0 10 YRS PLUS
25 : 1572.3 30403,0 5066,1554
TR T TTTTTUinat.0 0 T 49016,9 T T 78,3693
27 1599.0 26931.2 S2R0,424R
28 1551.0  _ 39816.,8 , = 1099.2759
YT T Ti7ie.0 T T T =32729.6 17.5709
30 1675.0 -25060,7 1116,9674
31 . 1730.0_ . -34821,8 _ 39,9953
32T 1663.0 -2379h,8 1971,7399
33 16%0.0 -172564,7 2999%4,6A70
34 1543.9 _ _ __ B109.,4 ____ 10 YRS PLUS
35 1429.0 34143%,7 10 YRS KLUS
36 1370.3 %0625.0 2R7%2,2630
YA ~1465,) ~14994,8 10 Y3§ PLUS
36 1430.0 33284,6 10 YFS PLUS
39 15%5.0 114,3 10 YRS PLUS
40 1475,0 19941,3 10 YRS PLUS
41 o 1974.0 -2B47,9 16 YRS PLUS
42 1517.0 17301.7 10 YRS PLUS
a3 15%4.0 5565,4 10 YRS PLUS
44 1452.3 25810.4 10 YRS PLUS
4 14+3.0 319664,2 43033.66430
44 1421.Q $9379,1 779p,573R
47 1613.0 2204,5 10 Y25 PLUS
4 Y1576, 0 H22% .4 10 YRS PLUS
49 O 1663.5 . -7971.4 10 YRS PLUS
50 1648.0 -7594,3 10 YRS PLUS
51 1694, -439.,6 10 YRS PLUS
5o . 1643.0 ___  3860,1 10 V¥°5 Ptils
53 1546,0 30141, 0 6317,5121
54 t432.1 51543,4 £56,4919
. 5% 15%24) 27529,4 - 5543, 1994
56 1540.0 41980,5 1014,8799
LEADING EDGE wCLE = 0,0023335 LBS/SEC/BLADE (0.497% OF HOT GAS FLOW)

PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE - W

il

0.0028962 LBS/SEC/BLADE (0.617% OF HOT GAS FLOW)
0.00542 LBS/SEC/BLADE (I.155% OF HOT GAS FLOW)
0.001991 LBS/SEC/BLADE (0.424% OF HOT GAS FLOW)

il
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

TABLE M-52

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

IMPINGEMENT TUBE BLADE 1.0 INCH CHORD,
TIP SECTION, CONDITION 3B

ELEMENT 110,

-
O 0/ D LR

A b b b
FREFIES

15

"TEMPERATURE

1674,0
1579,
17%5.0
1674,9
16410
16434
1273.3
155%4,(
1432.0
1414.)
1412,
1374.9
149,39
14n3.1)
1568.0
1544.y
1578.1
1551.3
1657.0
1aF9.5
1748.3
174C.0
1743.0
1774, 0
1hE2.1)
15649
16i 9.0
16208, 0
17550
1662475
17279
1643.0
16710
16200
1446.Q
1415.0
1449.0
T 14n2.0
15%8.0
1520.0
157540
1536.0
15%4.)
1556.y
1542.0
1%20.49
177104
1£52.0
1734.0
1725.60
1724.0
17161}
1Asd.D
1576,
16700
1514.0

0.002031

STRESS

'11417!,1
14261,7
-26927,F
=12144,6
-6N%4.2
4107%,0
19024, A
28317.,%
AQ567,7
_ A2927,6
%667,
A70an, A
$9651, 7
R4094,5
314856.6
36651,n
344807.,4
4anpp8.,7
44724.1
5757.% »
=44664,0
=3%04.0
Co=12301.2
10965, 5
3249907
HU932. 1
28BA7,5
449271
=299, .4
-18257.5
-3im9.
~19643.5
~20394,¢
=3A5F,2
3a525.,9
A7845,4
22372, R
33376,6
7429,6
19042.4
804p, 2
19714, 4
$423.0
20792,4
78133.5
377303
-71237.1
-3871.4
~8545.0
-490 1.4
7R34.6
534,54

T 33605, 7

5149.:,2
11527 ,4
47693,5

LBS/SEC/BLADE

TR0 YRS

BUREH

LIFE(~78)

03%9,1410
310 Y78 PLUS
112,777
30433.1357
PLUS
PLUS
243"
2:54
2910
2430
6F B, 4T6F
lan 5746
1ETRL G0k
1240.41¢83
4444,9743
2677, 3%6R
1674,4¢4485
¥49,4G4"
¥18 PLUS
yeg PLCS
Y58 PLuS
Y2§ Ftut
P432.3714
447,37 23
322.1£27
71.5¢73
Ih6.3F14
48,3769
AL 5423
4947 ,2547
174,55 54
3348,4107
3556.722¢C
10 Y25 PLus
276%3.57408
122-2.7°3"7
10 Y7§ ¥ Uk
57619,4762
10 YRS fLus
10 Y-S PLUS
10 ¥Y&5 PLUS
10 Y5 PLLS
10 Y78 PLUsS
6R141.2°CC
14546,7%19
4546 ,4017
10 ¥Y=§ 2LLS
PLUS
2182
FLLS

10 YL5
44375,
133137,

733,
©23,

10
10°
13
12

64667,
¥g

A7.31C3
(0.433% OF HOT GAS FLOW)

0.002339 LBS/SEC/BLADE (0.499% OF HOT GAS FLOW)
0.005485 LBS/SEC/BLADE (1.169% OF HOT GAS FLOW)
0.00207 LBS/SEC/BLADE (0.441% OF HOT GAS FLOW)
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TABLE M=53

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
HUB SECTION, 22857. RPM, TIT = 2320°F,
WCA = 0.023365 LBS/SEC/BLADE (4.44% OF HOT GAS FLOW)
TCA = 1200°F, PTOT = 150 PSIA
CONDITION IC

TELEMENT NO, TEMPE?ATURE STRESS LIFE{HRS)
A _y72d0 -2R42,5 10 YRS PLUS
1675.0 11603,6 60194,6230
3 1770.0 -1775,1 10 YRS PLUS
A 188200 __9494,R 10 YPS PLUS
- 5 1600.0 {0098.4 86908.CH90
6 16%4,0 17762.8 13250.5341
R 1632.0 ____  2429A8,7 3922.0M059 -
8 1602.9 33327,2 1213.71036
9 1566.0 42549 ,4 468,22527
40 . 154B.0 467410 _ 372.3375 7
11 1572.0 39979,6 612.9995 -
12 1545.0 46424,3 424,2950~
EEE * B 15A%,¢0 _____ 36015,3 1047.2132 .
14 1555.9 43095,9 548.,7704
1% 1593.90 33697.4 1415,3167
A& . 1563.0 . 40879,5 664,4468
17 1585.0 36323.6 977,6742-
18 1562.0 41740.1 593.3796 -
_‘__g___'19 o i6pa.n 3164n.8 16628564
20 1596.0 33412.% 1391.1171
21 16220 26657,6 3663,3171
22 4617, . 27766.1 . 2746.6356 -
23 15645,0 20342,2 7572.1646
24 1642.0 20907.4 6316,5767
25 . 1644.0 21982.,9 _ 4712.9162 e
TTTTTTO26 1624.0 28016,8 2170.9344
27 1669,0 15552,2 10835,1890
2A 1656.0 _19547,5 _ $944.8113 )
''''' 29 T T 4732.0 T 7 -6203,6 10 Y5 PLUS
30 1697.0 4283,9 10 Y<§ PLUS
31 1707,0 ___ =-452,2 __ 10 YRS PLUS
32 1631.0 7723,3 10 Y7S§ PLUS
33 1636,0 19183, 4 13249,3403
e 34 15%4.0 A______“_32754.9 _1691.5418
35 1591.0 30900,3 2743,7359
36 . 1563.0 39299,8 899,9529 -
37 1609.0 _ 23831,0 _ 7939.3131
ST 38 TTTTTTTT 157340 33470,6 2579,9488
39 1629.0 16475,1 4n216,7550
40 1591.0 _ 28942,5  _ 4209,5399
T4y 1638.0 13592,4 B3554,5240
42 1600.0 26440,7 5721,6R59
. R 1625.,0 _  18613,5 216n7,0%60
- T 44 1509,0 30318.,7 1284,7197
45 1544,0 32421,3 2364.3217
46 1556.0 40R22,4 AN7,459A.
ST 47 7T T 461240 26120,9 4466,7041
48 1603.0 29537,3 2713,3169
_ 49 1632.0 . 21186,9 7641,4130
50 1626,0 23551,3 53R4,4763
51 1633.0 16153 ,A 23547,7510
52 _1848.0 __ 16075,8 _  14058.3760 _
T 53 T 1647.0 19897,1 7802.2179
54 1624.,0 27457,6 2448,4874
55 ,”m___mxbée.q_”_>__”_35147,2_~_ﬂw722200.04oo_uw__
TR T 1652.0 20387,0 5807,0274
LEADING EDGE Welp = 0.00157 LBS/SEC/BLADE (0.298% OF HOT GAS FLOW)
PRESSURE SIDE Wenp = 0.00201 LBS/SEC/BLADE (0.382% OF HOT GAS FLOW)
SUCTION SIDE WCAS = 0.00355 LBS/SEC/BLADE (0.675% OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.001221 LBS/SEC/BLADE (0.232% OF HOT GAS FLOW)
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TABLE M-54

SCHEME B-5 FILM CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, (.0 INCH CHORD,
MEAN SECTION, CONDITION IC

ELEYENT MDY 7 TEMPERATURE ~ ~~ STRESS T LIFE(HRS)
N S 1795.0 -8267.3 _ 16869,5670
2 1746.0 5681,8 10 YRS PLUS
3 1799.0 “8314.6 14767 ,5R94
4 . 1763.0 ___ 1279.1 10 YRS PLUS
5 1757.0 3585,0 10 YRS PLUS
6 1736.0 . 9265,9 35642,53480
I .. 103,00 19119,3 . 2425,4%339
8 1679.0 26019.7 6728,718R -
9 16%4,0 39924,1 131.0612
B 10 _ . 1620.0 __ _  43242,3  108.064087
11 1645.0 35764,3 243.8%69 7
12 1627.0 40302,0 145,8709 -
A3 16A3,3  3D459,3 482,95%09 -_
14 1644.,0 35555, 4 261,2822 -
15 1603.0 25561.,9 626,4762 -
16 1664,0  3061%,9  456,0706 -
17 16%4,0 27769,7 508,199
18 1648.0 31837,6 319.5010
19 _1709.0 . 22336.5 __ 846,4749
20 17039 23422,3 790.6n61 -
21 1737.9 16437,9 2512,7089
22 1731.0 __a752R,7 2043.,3186
23 1776.0 7054,8 658%7,0910
24 . 1771.9 7973,9 37989,6R800
25 1767.0  12492,2  429Q.8308
26 1744,0 19267 ,2 B4aC , 2598 -
27 1759,0 8521,8 16265,6622
28 1773.6 13275,7 26R87,9514
TTTOT29 TTTTTTTTTTTL80400 T T =1260606 T T 1701,0131 77
30 1766.,0 ~1739,0 10 YRS PLUS
31 C1TRL,Q =877 17276.0290
32 1759.,0 -1724,0 10 YKS PLUS
33 . 1728.0 4484, 10 YRS PLUS
34 1698,0 o 1462R,8  120R2.4690
35 1647,0 26504,1 1638.,0093
36 1627.90 313865,9 571.9n38~
37 14A/8.,0 11054,0 51128.1800
38 1664,0 T 19666,7 T 5426,3735
39 1711.0 3860, 6 10 YRS PLUS
40 16%6,0  12753,6 _ 306R3,1430 _
T 44 1715.0 4546,3 10 YRS PLUS
42 168%9,0 13739,0 20464,0570
43 174,00 11245,0  31527,%920
&4 1679.9 20133,3 3167,0239
45 1647,0 26545,3 999,0512 -
46 1645,0 34734,4 363.6510
47 TTo1704.0 T T T 191092 2373,746R
48 16973 2225%5,0 1166,9260
49 1732.0 . 14244,1  5792,4580 __
5o 1727.0 16645,% 3304,8385
51 1745.0 7744,7 52575,1610
52 1760.0 . 9895,5  12232,5163
53 1784,0 11591,3 6160,6R78 T 7
54 1740.0 19697, 813,4270~
55 _1786.0 __ 8165,3  22724,0410
56 . 1770.0 13470,2 2918.7384

LEADING EDGE W
PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W

]

0.001405 LBS/SEC/BLADE (0.267% OF HOT GAS FLOW)
0.001744 LBS/SEC/BLADE (0.331% OF HOT GAS FLOW)
0.0032637 LBS/SEC/BLADE (0.620% OF HOT GAS FLOW)
0.0011987 LBS/SEC/BLADE (0.228% OF HOT GAS FLOW)
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TABLE M-55
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

IMPINGEMENT TUBE BLADE,

TIP SECTION, CONDITION IC

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

666

ELEMENT NO, TEMPERATURE STRESS
1773.0 . 4376,4
2 1744.0 13038.8
3 1A01.,0 ~1535,0
A 17R1.0 _ 3357.8
5 1771.9 7654,3
6 1758.0 10746,4
7 . 1726.0 _____ 20316,2
A 1713,0 23637,3
9 1666.0 37905,7
_ 10 __1660.0 _______ 3B771,5
11 1673,0 36029, 4
12 1646.0 37426,7
R 13 1707.0
14 1699.0 ?27990.1
15 1740.0 1817%,4
o M& o 1732.0 1 198336
1.7 1747.0 19445,2
148 1736.0 22177,5
19 1763.0 ______ 48086,5
20 1758.9Q 186891,4
21 190340 §514.0
22 1799.0  9994,6
23 1840.0
24 1336.0 1217,2
25 1608.0 _ 13987.4
26 1783,0 21375,3
27 1825.0 11249,7
28 1805.0  17434,6
29 1802.0 «7164,5
30 1751.0 -974,8
3y a7ne.0 -6B0R.S
32 1776.0 =22%3,9
33 1759.0 -219,9
- 1. o a7s2.00 5691,9
35 1647.0 25762,9
36 1697,0 29763,4
37 at04,0 . 12168,4
38 1691.0 17075.2
39 1726.0 5456,4
40 1712.0 . 10773,0
41 1729.¢ 7522.9
42 1716.0 12376,0
A3 _ 173040 __ . 31166,2
44 1717.0 15998 ,4
45 1708.0 22681,5
46 1896.0
47 174649 16188,1
48 1742.0 17922,9
49 1748,0 __ 14823,9
50 1765.0 16455,1
51 1807.0 11156.9
52 1803.0 934n,6
53 18¢2.9 12921.5
54 17790 20960,8
- U 1 & X1 B . 11p15,2
56 1801.0 17553,6
W =
CLE
W =
CAP
W =
CAS
W =
CTE

.0 INCH CHORD,

LIFE(HRS)Y

10 YRS PLUS
6346,0618
10 YRS PLUS

10 YRS PLUS

48208,3620
8366.6788
932.2762

26400,0

593.3529
93,2469
A9,6335

117.2240

103,2733

37,3504

337,5721

1331.67°38

943,3"35

7456.2954

461.5713

789.2700

735,47

66,5487
5619,8360
4357,2709
10 YRS PLUS
10 YRS PLUS
_1803,5540
11,7290
1587,6356
3158,7396
31537,37%0
10 YnuS$ PLUS
56631.5150
10 Y&5 PLUS
10 YRS PLUS
10 YRS PLUS
1178.2770
648,%479

- 23270.14%70
6444 ,4626

10 YRS PLUS
29897,7400

2725%,2

10 Y3S PLUS
15954.815¢
16556,4760
4758,3914
816,0077
 422.7725
2156.0951
1375.7870
19A8.2106
1268.4710
2468.1459
. 6370.9748
1615,1472
217.1747
1966.2941
384,8174

0.001261 LBS/SEC/BLADE (0.24% OF HOT GAs FLOW)

0.001452 LBS/SEC/BLADE (0.276% OF HOT GAS FLOW)
0.003405 LBS/SEC/BLADE (0.647% OF HOT GAS FLOW)
0.001285 LBS/SEC/BLADE (0.244% OF HOT GAS FLOW)



HUB

TABLE M-56

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,

WCA =
TCA = 600°F, PTOT = 150 PSIA
CONDITION 2C
ELEMENT NO, TEMPERATURE STRESS
Y 467040 . Bp4s,2
2 1653.0 13160.9
3 1694.0 267.7
& 165%9,3 _10990.0
5 16%3.0 12391,7
6 1628.3 20195,8
7 16°8.,0 | 25710.,4
3 1579.2 33947,7
9 . 1546.0 41667,3
.10 . 1522.0 ____ . 4BO70.7
11 1545,0 40500,4
12 1510.0 49813,1
o 13 1548,0 ____ 38327.%1
14 1512.9 477%0,3
4 1544, 36065,8
16 1508, . 47453,4
17 15:18.0 43727.5
18 1458.0 514996
19 . 1514.0  _ A4893,9
20 1572.0 46852, 4
21 1547.0 34459,1
. ez 1538.9 ____ 36697.4
23 161140 19264,0
24 1533.9 21319,5
23 182900 9997,
26 1673.0 17944,8
27 1865.,0 -1512.,3
2B 1649.0 _ 3333,6
29 1710.0 -4093,3
30 1678.2 550%,6
3 _1692.0  asl,a
32 1687,0 8453,3
33 1626.2 19511,7
34 1599,0 _ 28477,3
35 i 1612.0 23124,9
36 1579.0 32550, 1
31 1622.0 __18427,9
38 1552,0 30002.3
30 1632,0 13742.7
40 1592.0  26003,9
4 1629.0 13129,8
42 1538.0 25699, A8
43 1605.90 19420,8
TUTTUT 44 TTUTTTTTTT 1887,.0 7T T T 30271.8 7
45 1556.0 31474,0
46 1526.0 404869
47 1541.0 35481,3
48 1532.0 38210.5
49 153,90 236R1,1
T 5g D 424 1Y 26693.7
51 1632,0 8756.9
52 1624.0 _ 11444,3
53 1637.0 6895,4
54 160640 16705,2
55 _1666.0 __=2256.4
56 1646.0 3985,8
LEADING EDGE wCLE = 0.0004934
PRESSURE SIDE wCAP = 0.0007561
SUCTION SIDE wCAS = 0.0011156
TRAILING EDGE W =
CTE

0.000768 LBS/SEC/BLADE (O.146% OF HOT GAS FLOW)

SECTION, 22857. RPM, TIT = 2320.°F,
0.009268 LBS/SEC/BLADE (1.76% OF HOT GAS FLOW)

LIFECHRS)

.10 YRS PLUS
64094,0160
10 YRS PLUS
10 YRS PLUS
63647,5587
11625,2098
5424,5n69

10

19256.5F5A

912.5197

. 5A8,5799
1137,83%02

602.2073

 1659.6106

8n5.1722

1957,.6935
§43.17283

1362.1700 .,

816,3439

1397.,3307
1235,7%07
4044,6870
3126.5073
33145,3170
21100.95C0
10 YRS PLUS
49397,3470
10 YRS PLUS
10 YRS PLUS
YRS PLUS
YRS PLUS
10 YPS PLUS

10

10 YRS PLUS
14678,4n52

8534,7296
2616.,70803
 24958,4970
4239,2105
10 YRS PLUS
7791.0081
10 YRS PLUS
9272.0323
28147 ,8500
5973,6870
5838,0425
1895,1407

2617,6425
165292560
11189,3587

10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
69804,9290
10 YRS PLUS
10 YRS PLUS

3770.9047

37R6.0743 7

LBS/SEC/BLADE (0.0938% OF HOT GAS FLOW)
LBS/SEC/BLADE (0. 144% OF HOT GAS FLOW)
LBS/SEC/BLADE (0.212% OF HOT GAS FLOW)
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TABLE M-57

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD,
MEAN SECTION, CONDITION 2C

ELEMENT NO, TEMPERATURE STRESS LIFEC(HPS)
_ 1 1779.0 ~ =5792,7 ___10 YRS PLUS B
2 173643 7455,1 10 YRS PLUS
3 1745.0 -6408,3 83524,2470
. _17%3.0 ____  25iR.9 _ 10 YRS PLUS
5 1743.0 5560.1 10 YRS PLUS
6 1724.0 . 11036.1 20133.4n20
7 1692.0 20427.5 2072.2106
s g TTTTTTTTTU1670.0 0 T 27066,7 T 830,861777
-9 1631.0 38647,8 185.54587
A0 1813.0 . 437919 117,3685 "
11 16%1.3 37606.6 2%1.,7613
12 1610.0 43637.7 129.5704
A3 _1e38.0 0 348515 351,9801 -7
14 1618.90 40677 .1 171.3137
15 1648.0 31R859,1 519,9975
B 16  ____1e26,0 ___ 38255,9  228,25%00
TTTTT a7 1632.0 37702.7 221.7:83
1A 161243 43466 ,6 126,7558 "
19 ~ 1675.0  4CR73.4 139,796
ST T 20T T 161800 T42565,7 126,4756 7
21 1674.9 19973,1 2293,0273
22 1645.9 _22327.6  1548,6484
T gy T T 946,30 1813,7 i0 YRS PLUS
24 1748.0 3857,8 10 YRS PILUS
25 1765.0 252.1 10 YRS PLUS
S gl T 476,00 77T B783.5 0 77 513A7.2900
27 1794.0 ~-6960,4 44505,3410
28 1776.0 -1941,2 10 YRS PLUS _
ST a9 T 4991.0 0 ~9389,0 T A237.6320 -
3 17583 43,6 10 YRS PLUS
31 1775,0 ~6463.3 10 YES PLUS
——— 3y T g783,50 777 =305.,3 777 10 YRS PLUS
33 1736,0 3401,5 10 YRS PLUS
34 : 1708, 12462,7  19049.5720
T35 T 1645460 16R49,5 8092.7797
36 1644.0 23935,8 1867.7R65
37 1719.0  4016.,6 10 YRS PLUS
T 38 TTTTTTTTT 169440 12325,1 208670.8370
39 1729.0 65,6 10 YRS PLUS
40 17n4.0 8382.8 10 YRS PLUS
e 4y TTTTTTTTT1716.0° 7T 4336,4 7 10 YRS PLUS
42 1690.3 13089,4 247721,0870
43 1698.0 110675 39105,3770
- T 44 T T qe71.00 202180 3772.1033
45 1659.0) 24813.,7 1760.1606
46 _1sdaC 33525.7 516,275
TTTTTTT 4y 1645.0 32823, 4 516.0044
48 1632.0 36004,8 319,02B1 °
49 1708.C 13037,8 _ 15772,4A95
TR T 469800 T T 1675044 6001,7461
51 1761.0 ~1469,2 10 YRS PLUS
- 1753.0  _ 1344,8 10 YRS PLUS _
53 1746.0 -1290.,3 10 YRS PLUS
54 1746.3 6186.8 801685,0650
55 _,1794.9 e _W_V-782°.7_,__“____23,764.1310 I
56 1774.0 -1798,5 10 YRS PLUS
LEADING,FPGF wCLE = 0,000478 LBS/SEC/BLADE (0.0908% OF HOT GAS FLOW)
PRESSURE SIDE W, = 0.000712 LBS/SEC/BLADE (O.135% OF HOT GAS FLOW)
SUCTION SIDE wCAS = 0.0011103 LBS/SEC/BLADE (O.ZII% OF HOT GAS FLow)
TRAILING EDGE W

CTE = 0.0008 LBS/SEC/BLADE (0.152% OF HOT GAS FLOW)
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TABLE M-58

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, .0 INCH CHORD,
TIP SECTION, CONDITION 2¢

ELEMENT NO, TEMPERATURE STRESS LIFE(MRS)
———e 1774000 10147,0  _ 7637,949s o

V4 1751.0 17107,2 1440.1154

3 18n5.0 1787,2 10 YRS PLUS

A A7RBLO ____  6456,2 _ TI50A9.4A4D

5 1776.0 10524,5 6448,0682

6 1765.0 13427,5 3340,8439

7 1736.0 __  21843.3 _ 494,1R61

8 1725.0 24916.0 342,2C06n

9 16204.0 36940.0 B2.0286

10 . 1874.D ___ 3792R,0 __ . 76.8116

11 168640 35339,6 99.5235

12 167%.0 36538,2 91.3683

13 17160 26107,2 _ . 331.R"77

14 1707.0 28422,2 254.9:66

15 1738.0 196457,7 854,3803

16 _ 1729.0 __ 21995,6 _  566,1162

17 1721.0 26406,4 277.0358

18 1707.0 30455,3 167,3674

19 _18R1.0 C37744.3 67,678

20 1677.0 38346,7 65,5454

21 1772.0 13457,¢6 2792.0n18

22 __1766,0 _ _14816,5  2091,3350

23 1828.0 =2691.6 10 YRS PLUS

24 1821.0 -959.1 10 YRS PLUS

25 _.__18né.0 ~ 5584,1 10 YRS PLUS

T T 26T 1774.0 777 15096.1 1578.4428

27 1827.0 108.7 10 YRS PLUS

28 1803.0 _ 7581.9  22742,5370

T 29 18n8.0 T T =1963,1 “10 Yr5 PLUS

30 1791.0 3227,? 10 YRS PLUS

_____ 31 18n2.0  © =2191,5 10 YRS PLUS

- 32 1794.0 1483.0 10 YRS PLUYS

33 1784,Q 1543,4 10 YRS PLUS

e 34 1770,0 __  6140,9 10 YRS PLUS

35 1731.0 156B0.6 3724.3744

36 1720.0 19574, 4 1372,8499

37 1744,Q 3619.5 10 YRS FLUS

" 38 T 1851,0 7 T<16885,1 153,488

39 175%9.0 4439,3 10 YR5 PLUS

40 1746.0 8997.,5 33875.0000

41 T1750.0 T 777 8019,0 T T 63142.3440

42 1737.0 12540,7 8890,1436

43 1736.0 13910,2 5842.069%
44 1723.0 777777 18497,0 T 77T 1814,1071 .

45 1709.0 24484,6 548,5805

46 . 1697.0 _  28830.8  297,4204

Y ¥ S 1674,0 37240,4 88,7500

48 1649.0 38379,6 78.6172

49 1761.0 13206,2 ~ 3953.9405

50 T 1755.0 77777 T7155850,6 T T 2156,7C15

51 1814.,0 1182.6 10 YRS PLUS

52 184%8.0 1462,6 10 YRS PLYUS

33 1804.0 T 4249,6 10 YRS PLUS

54 1775.0 13699,6 2404,2534

e 35 1824.0 __-381,3 10 YRS PLYS
56 1801.0 7404,0 27185,9780

LEADING EDGE W
PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W

= 0.000416 LBS/SEC/BLADE (0.0791% OF HOT GAS FLOW)
= 0.0005749 LBS/SEC/BLADE (0.109% OF HOT GAS FLOW)
0.0011236 LBS/SEC/BLADE (0.214% OF HOT GAS FLOW)
= 0.00092 LBS/SEC/BLADE (0.175% OF HOT GAS FLOW)
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FIGURE M-10. SCHEME B-5 FILM-CONVECTION COOLED FABRICATED IMPINGEMENT TUBE BLADE

.0 INCH CHORD
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LEADING EDGE

PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE, |
HUB
WCA
TCA

FLE

I

[}

TABLE M-59
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

1200°F, PTOT =

150 PSIA

CONDITIONS |

‘10, TEMPLICATUNE

17140
1676,
171.3.C
1647.0
1ARY .
1623,
16 S5
1548,
1547.3
1518,
1067,
1504,
1577,
1337.¢
15461
1545,
1562,
1555,
158744
197,19
15434
1542.9)
1561
157249
15n5.0
1545,0
1553,
1571,
1717,
1681, 0
1493,0
1645,
1614.0
1974 ,n
1572.¢
15437
1610.7
1570.8
1638.2
157%4.4
1645.7
1599.0
1643.0
1672.¢
1425.0
1592."
1577,
1546.0
1599.0
159,10
1564,
15417
15307
15472

= 0.00306 LBS/SEC/BLADE (0.391% OF HOT GAS FLOW)
= 0.00392 LBS/SEC/BLADE (0.501% OF HOT GAS FLOW)
0.00585 LBS/SEC/BLADE (0.747% OF HOT GAS FLOW)
= 0.0019 LBS/SEC/BLADE (0.243% OF HOT GAS FLOW)

STRESS
~13618.19

10512,
-1J6RL.0
5340,7
2394,n
14574 ,4
190%1,9
31246,7
36952.9
45583,
3544,,7
44548 ,,7
£9241.9
41049,6
76465,9
Iu462,7
2394%.9
$4R16,2
2437%,5
34p0b5,n
29642.0
15754,2
»3411.5
23167 .,4
25833.3
34144 .4
16712.7
?27681.4
~1376:,9
3654 ,4
=5N972.3
630L,5
20922.3
31974,9
34627,7
41855 ,n
?5R7..4
361R89.5
17612.6
35357.0
314617,7
282315
1347,
2556%,7
16761.,0
26224,%
3L07A.5
36142.5
19502.8
216, 2
26BR%, 8
I5444,6
17603%,0
?4073.,0

AND

.5 INCH CHORD,
SECTION, 22857 RPM, TIT = 2320°F,

0.03728 LBS/SEC/BLADE (4.76% OF HOT GAS FLOW)

1A

LIFE(HRS)

11194,5499
1u Y8 PLUS
38940,3r80
10 YRS PLUS
16 v28 BLUS
1Y YRGS PLUS
AT, 7770
4487,037%
2317,396)
995, Rhr81
3345,7r0%
109,144
4677,3990
1284,0N5R
R273,41566
1744,1365
12(98,2059
3010.590K
1273%6,7923%
4192.9260
7653 ,8235
1443 ,14618
293i1,17ng
19615,273n
1696),A030
6117,2681
10 YRS PLUS
2R729.0A90
o890, 5801
10 Y28 pPLUuS
11 ¥YrS§ pLys
10 YRS PLUS
13169.9763
3399,0794
1996.,6709

§57.2901

511M8,1557
1499,79%21
21442,5n1p
21%5,1152
48991.9220
3979,0978
76203,49Rp
6557,5n81
40645,9740
7424.7606
5752.292%
2639,8224
32:239.870N
21145,6500
13723,0815
4569,196R
70,06,3720
23538.0230
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TABLE M-60

SCHEME B-5 FILM CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
MEAN SECTION, CONDITIONS | AND IA

ELEMENT NO. TEMPERATURE STRESS LIFE(=?8)
1 1765%.4 ~13815,?2 2561.2417
2 170340 B 580%,7 1L YRS FLUR
3 17790 ~17765,5 569.6737
4 1787.2 ~d4A54,3 10 YRS 2 ys
5 1737.2 - -4604,7 15 YRS DLLT
] 1778, 4834,2 10 Y&RS biyn
7 167141 145%6,7 19543, 257
a 1636.0 23054,6 2754,4347
9 1618, 39471.0 254.,734r0

10 1594, 45655.7 139.3444
11 169547 ) 377348 2R1.6275
12 1A5. 1532..5 111.611%
13 165144 30507.4 612.1C3¢F
14 1633.90 : 37903,5 en7, v’
15 167C.0 25473 ,4 . 11861.5:16F
16 1645,0 33359.2 372.6R2¢4
17 165473 1745%.,4 5XE6,46542
i 16770 z5600.,8 1274,.5714
19 170100 14345,3 12277.629%
2u 16767 ’ 72543,6 1762.536¢
a1 184240 1866¢,9 4765,316"
22 1656.1 27924.7 362.215"
23 1751.3 . 10487.4 43753, €73z
29 169190 143%92.7 15647,4617
b 160240 13612.1 23187 ,53¢3"
26 1641.0 - 277C1.4 563,314+
27 17°6.0 4424, 6 10 YRS PLUS
2R 16°€.0 130361 33043.7767
29 , 17°8.4 ~17364,2 8%1.,2432
30 1745.0 ~S101,4 1C Y38 PLUS
31 1704, -994%,0 9:h4,836T
a2 1741,1 -1942.,5 10 YRS PLUS
33 1733.2 3845,9 15 ¥RS§ PLUS
31 17.35.0 11733.5 26160,219"
35 1AME D h 23093,% 12R4,745%
36 1646, 26995,7 8175,FR&Y
37 1731.0 14545,7 53R4,644¢
3n 1705.2 T 21862.5 10821049
39 1759.1 B297,5 40783,1497
40 17347 15109.8 4161,4352
41 17r2.3) 7 7285.1 79643,442°
42 1737, 13861 .8 5788,5487
43 1737.¢ 684%,9 1€ YRS o<
44 1731.0 T 13969.5 6493,:315
45 1743.¢ 8494,7 53700.1667
46 1718.5 15267.5 5493,31742
47 1696.0 B 19132.,6 2735,7226
48 1669.0 27423.5 790,050
49 1716.9 9558,9 40370.547°
50 17:5.0 ) 12207.4 22386.319¢C
51 1670.0 '17265,2 R215,3¢87
52 16270 29284 .8 1789,195+
53 17. 5. 6763.7 10 vRs PLUS
54 1675,0 15635,1 156%94,7444
LEADING EDGE WCLE = 0.002236 LBS/SEC/BLADE (0.286% OF HOT GAS FLOW) :
PRESSURE SIDE Weap = 0-002965 LBS/SEC/BLADE (0.379% OF HOT GAS FLOW)
SUCTION SIDE wCAS = 0,004438 LBS/SEC/BLADE (0.567% OF HOT GAS FLOW)
TRAILING EDGE Werg = 0.0019 LBS/SEC/BLADE (0.243% OF HOT GAS FLOW)
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

FLEMENT NO.

DN N D AN

£ ¥ ¥ X
|

_ TABLE M-6
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

TEMPERATYRE

1718,0
1689,0
1776.0
1757,.0
174B,0
1784.0
1731.0
177%6.0
1627.0
1621.0
1635.0
i6°8.0
1674.0
1666.0
1704.,0
1695.0
1742.9
1733.0
17439
1744.9
1737.0
1725.0
1747.0
17400
177°9.0
16R.0
175049
1722.0
1778.2
17%9.)
1762470
1749.9
1776.0
1759.9
1713.7
1704,
176147
1750647
17830
17720
1703.0
17720
1746-0
1772649
1740.9
17709
1740.7)
1726.1
1758,7
17509
1725.0
1619,
1746,9

IMPINGEMENT TUBE BLADE,
TIP SECTION, CONDITIONS | AND IA

STRESS

7353,2
16040,9
-11297.7
=5046.0
-84299,9
=3772.7
-1639.7
332R.R
41336, 4
43590,2
42343,1
43989,2
34034.,9
37243.9
25849.1
29271.4
14150.5
1749¢.1
10296,1
11557, 4
14696.3
18992.5
10393.5
13116.9
15137.9
29206.7
7733.7
17159.4
=7907.7
-2426,5
162,R
3654,6
~1016,9
3851.3
23574,7
26019,9
15361,7
18409,8
11744,2
14879,6
12984,2
15774,1
11323.4
13992.5
11544,R
14049.2
21706.4
25579,5
13031.0
14870,2

©20118,7

30609.2
11467,0
18529,8

.5 INCH CHORD,

LIFE(HRS?

10 YRS PLJS
7325,55232
5044 ,3356

10 YRS PLUG

32383,1230

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

173,584,
99.7156
36,709
78.941

174,053

1n7.2597

466,649

2R4,7145
4654 ,7733
1969,5729
12268,2304
10239.0%93
4417,3785
.1469,8¢37
13423 ,714%
6436,2%010
4668,9¢82

341,543

77714,9070
2876.4.72
33526.6:00

10 YRS PLUS

10 YRS PIUS

10 YRS PLUS

10 YRS FILUS

10 YRS PIAS

601,074
450,414
1981.7725
969,857
3690,1179
17741588
2486.7124
1333,911
3%15,5%%:7?
2138,1283
4227.8920
2426,31.2
462,074
291.65.5
4501.44A5L3
3032.1305
1018.5006
248,R155
10u26,7541
1685,1453

0.00184 LBS/SEC/BLADE (0.235% OF HOT GAS FLOW)

= 0.002957 LBS/SEC/BLADE (0.378% OF HOT GAS FLOW)
0.004435 LBS/SEC/BLADE (0.566% OF HOT GAS FLOW)
0.0017741 LBS/SEC/BLADE (0.227% OF HOT GAS FLOW)
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TABLE M-62

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
HUB SECTION, 24058 RPM, TIT = 2620°F,
WCA = 0.04118 LB/SEC/BLADE = (5.56 PERCENT OF HOT GAS FLOW)
TCA = 900°F, PTOT = 150 PSIA
CONDITION 2

ELEMINT NO, TEMPERATURE §TRESS LIFETKRS)
. S L A742,0 _ . -31087.0. ____ . 54,3226 .
2 16670 2146,2 10 YHS PLUS
3 1725.0 ~31800,6 h3,3095
e A 4685,0 ____ . =3707.,A __ 10 YRS PLUS
|2 1654, 0 1273443 77948,R60D T
6 1505, § 8524, R 10 YRS PLUS
Y 15700 3290642 10 YNS FLUS_
8 14%5,0 34109,2 116n5,5730
9 1454,0 42179,9 67277.1343
e AQ 143300 SUR9n,1 __ 2015,1%81 _
11 1432,0 38984,6 fi774,1174
12 1415,0 56033,9 1989,347)
13 45100 _31630,4. ___21374,0900
14 1439, 52016,9 PO16,6579
15 1526,0 26989,3 indyy.2840
- 15 _A4n3.0___ _A7RIS,0 ____ A035,7387
17 153740 ?22h30.,9 72270.9910
18 1474.0 41752,1 7508,8779
e XS A527,Q__ ____24032,0. ___ _73570,838qQ
20 1474.0 39121.,3 10A78,0973
21 1487,0 32739,8 32086,9590
L 22 __ 1448,0 ... 43795,8 9501,3243
23 151770 16820,7° 10 vy=s BLUS
24 1522.0 21376,9 10 Y~8 PLUS
25 - 1467.0  327i1,A 58011,0440
26 131730 G02537, T T IS le 3T T
27 1506.0 19947,2 10 YRS PLUS
28 1468,0 20181,7 10 Y85 PLUS
29 174670 =31641,9 7 7T s3UENGT T T
30 1646,0 ~8797.9 10 YRS PLUS
31 170240 _ =23206,6 £47,1873
32 1834.,70 ~3243,3 T10YRSTRLUS T
33 1563,0 20426,3 63595,2320
34 1491,0 _39024,4  6746,7461
35 148970 432964, T T 3739.7350 -
36 1439,0 55450,7 1590.3877
7 _1558.0 28738,0 11522,3¢31
38 1469.0 45366, 4 22726101
39 16n9,0 15648 ,2 10 YRS PLUS
40 1532.0 358393,2 4515,5412
41 162100 1088%,5 10 ya§ PLUS T
42 1542.0 31775,3 8545,9581
_ .43 1620,0 . B436,4 10 YRS PLUS _
W4 1548,0 27361,8 151198750
45 1502, 0 13026.8 10 YRS PLUS
46 1534,0 27698,6 26365, 034D
47 1501,0 33,2477 i9640,3500
48 1457.0 44042,4 7023,6186
49 1553.0_ 14RC4,3 10 YRS PLUS
50 1538.0 18339,0 10 YRS PLUS
51 1474,0 32337,¢ 51470,0680
52 1416,0 ... 26989,5 . 13861,76107
53 1505.0 21060,9 10 YRS PLUS
54 1466,0 331100,3 86957,.8430
LEADING EDGE We g = 0-00338 LB/SEC/BLADE (0.456 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.004332 LB/SEC/BLADE (0.585 PERCENT OF HOT GAS FLOW)
SUCTION SIDE wCAS = 0.006463 LB/SEC/BLADE (0.873 PERCENT OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.002] LB/SEC/BLADE (0.284 PERCENT OF HOT GAS FLOW)
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TABLE M-63

SCHEME B-5FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
MEAN SECTION, CONDITION 2

ELEMFNT NO, TEMPERATURE STRESS LIFE(HRS)
. —— A 177040 . . ~27448,3 . _______ 72.1001
2 1664.0 -106,1 10 YRS PLUS
3 1793.,0 -27796,2 40,2904
& 472240 ... tiB093.6 2003, 3214
5 1725,2 -18397,6 1784,1406
6 1675.0 ~2425,6 10 YS5 PLUS
Y AR o A83D,0 . 11179,5 1G YRS PLUS
B 1595, 25511,6 Bo0%,1007
9 1515.0 50724,9 452,5247
e A0 1437,0 57337,5 __._.._._.308,3133
11 1541.0 45439 7 7336, 7973
12 1507.0 56244,6 219,2249
I 13 1588,0 __ _ 38722,7_.____ .. 535.6%62_
i 14 15540 49620 ,7 197,8901
15 1615.9 31494,0 1292,3C89
46 1580.0 43603,5 275,3705
T 17 T1655.0 18326, 0 10743,5474
18 1618,0 .31989,2 1075,8687
A9 a6s6,D  134B2,4  40360,2160
20 1626,0 27017.8 24272201
21 : 1635,0 20536,1 85605,8724
22 1592.0 _ 35454.39 » 986 ,9R67
R L R T3 2 1 48009 10 YRS PLUS ™
24 - 16%8.0 11074,9 10 YRS PLUS
25 16250 15937,5 ._.—‘3" 65,30 £925
D) 1556.0 37116, 3 L7,2082°
27 1658.0 2381, 6 10 vas PLUS
28 L 1614.9 16884,3 52647,2790
R 2% 18500 2677201 453187
30 1729.0 ~17533,8 2142.4910
31 1773.0 -24337,0  _126.0749
T T 3T T 1725.0 1240405 13656, 3488
33 1748.0 ~4393,6 10 YRS PLUS
34 1669.0 9362,1 10 YRS PLUS
ki) 1632.0 FH117,3 1126,8771
36 1600.0 319483, 4 334.6282
37 17080 15753,  6472,8276
36 1666,0 27568, 9“"“ 825,3712
39 1756.0 5109,2 10 YRS PLUS
40 1714,0 16556 ,5 4274,0683
! i “1762.0 33208 16 YRS FLUS ™
42 17200 14333,0 7604,2939
_ 43 . 1785.0, 2342,4 10 _YRS PLUS
T T a4 1713.0 1373370 11049,3895
45 1735,0 4188,2 1C YRS PLUS
46 1692.0 15833,1 9469,3673
7 1663.0 ?1039 6 3532,1229
48 1610.0 36272 522,1917
R 49 1699.0 3384, 1 A0 YRS PLUS
sC 1661.0 T7629,0 16 YRsTPLUS
51 1621.0 21823,8 8908,8F95
. ._.s2 . 15B4,0 _ 39799,3 _ 1019.7163 __
53 1665.0 €752, 6 16 YRS PLUS
54 1607.0 20871,7 16174,3820
LEADING EDGE wCLE = 0.,00247 LB/SEC/BLADE (0.333 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.003276 LB/SEC/BLADE (0.442 PERCENT OF HOT GAS FLOW)
SUCTION SIDE wCAS = 0.004903 LB/SEC/BLADE (0.662 PERCENT OF HOT GAS FLOW)
TRAILING EDGE Werp = 0.0021 LB/SEC/BLADE (0.284 PERCENT OF HOT GAS FLOW)
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TABLE M-64

SCHEME B-5FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
TIP SECTION, CONDITION 2

ELEMENT O, TEMPERATURE STRESS LIFE(HRS)
_ I o A682,0 . . 2470.,2 ____A0 YRS PLUS ___ _
2 1632.0 18706,6 17354,8210
3 1775,0 -24270,5% 122,0130
A 17440Q . zy708B,8 1716,0871
5 17¢2.0 -72248,3 247,0082
6 1739.0 ~15036,7 3765,3361
e 1742.0 _ _m4367Q,7  __ _ 5574,5934
& 1715.0 -5267,7 10 YRS PLUS
9 1528.,0 54047 .1 184,1513
_ koo 1518,0 _56038,8 _ ____ _170,5750__
11 154%,0 54406,7 112,318
12 1533.0 567271 103.3562
&3 o 1610.0___ __.___45305%,0. _______98.9795 _ _
i4 '1596.0 48461,9 83,6900
15 165%7.0 32634,7 353,2552
6 1643.Q _ 37995.,4 _ _159.1445
17 1719.0 . 13385,6 10626.9328° -
18 1794.0 18930,9 2547.0648 -
e AS 0738, 6675,6_ 10 YRS _PLUS___
20 1723.0 8801,4 71151,6160
21 1713.0 13364 .4 " 12466.9798
e 22 1694.9 _20475,0  2142.8705
23 . 1740.0 29744 10 YRS PLCUS
24 17270 78321,3 15 YRS PLUS
25 168,90 17602,% 5338,4051
T T 28T T 1670.0 409268,0 156,6467
27 1718,) 6735,5 10 YRS PLUS
4] T 1671.0 22592,9 2077,7969
TRy T 177870 =21297.,9 206,758
30 1746,0 -12411,5 7392,2299
31 1750.2 ~7974,0 _652B4,9533
T a7 A7P0,0 T T -e123,3 T T 10T YRS T PLUS
33 1778,0 -11314,2 4776.1565
34 1749.0 ~3237,7 10 Y®S PLUS
- A5 T18%2.,0 0 T 32889,3 7 T 316,9248
36 1647.,0 36666,8 191,5374
37 1744.0 17626,1  _ 1442.7184
""" IR 1725.0 22%984,8 508,6253
39 1782.0 10796,7 5107,215¢9
40 1745.0 15626, 1 1653,6992 )
_______ AT T 17640 12003, X373y
42 1766,0 16587,6 1187,1401
o 43 1791.0 _.B546,4  15204,8534
I 177370 13397,2 2778,2%22
45 1783.0 8253,8 22961,9670
a6 1765.0 12844,6 = 4025,5R55
47 1726.0 24n02,2 445,528
48 1698.0 30086,7 223,6753
49 . 4758.0 7128,5 10 YRS PLUS .
50 1746.0 $764.8 16166,1690
51 16061.0 25878,1 612,5062
B2 a6P1.0 A3423,B  102.4122
53 1712,0 12651,9 16152,6684
54 1670.0 24630,7 1387,5248
Leading edge wCLE = 0.00203 LB/SEC/BLADE (0.274 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.003267 LB/SEC/BLADE (0.44! PERCENT OF HOT GAS FLOW)
SUCTION SIDE WCAS = 0.0049 LB/SEC/BLADE (0.662 PERCENT OF HOT GAS FLOW)
TRAILING EDGE W

CTE = 0.00196 LB/SEC/BLADE (0.265 PERCENT OF HOT GAS FLOW)
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TABLE M-

65

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, [.5 INCH CHORD,
HUB SECTION, 25203 RPM, TIT = 2920°F,

WCA = 0.04665 LB/SEC/BLADE (6.61 PERCENT OF HOT GAS FLOW)

TCA = 600%°F, PTOT = 150 PSIA

CONDITI
ELEMENT MO, TEMPERATURE
e A 4755,0
2 1555.0
3 -1730.0
A ABB0LD
5 1630.0Q
6 1525.0
U SR -3 % R
8 1404.0
9 1340.0
e AD L __12365.0.
i1 1333.0
12 1262.,0
e e e - 1} O N 14?500 e s
14 1319.0
15 1450.0
A6 e A380.0 ¢
i7 1466.0
18 136749
- 19 _1453,0 _
er 1373.0
21 1395.0
22 _ 1339.0 .
23 1481.0
c4 1460.,0
.85 . 1378,0
26 1300,0
27 1425.0
28 13¢7,0
29 1757.0
30 1607,0
> S . 1e%0.0
32 1587.,0
33 14488.0
e 34 1377.0
35 1346.0
36 1310.0
37 1485.0 .
38 1342,0
39 1559.0
40 1445.0
41 1579.90
42 1462.0
e — 43 15A0,0 _
44 14730
45 1542.0
46 ___ A455.0
47 1417.0
48 1353.0
Y. ) 4 o 45040
50 1431.0
51 1354,0
w92 e 1297.0
53 1415.0
54 1357.0
A D W =
LEADING EDGE CLE
PRESSURE SIDE wCAP
E W =
SUCTION SID CAS
EDGE W =
TRAILING EDG CTE
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0.00383 LB/SEC/BLADE (0.543 PERCENT OF HOT GAS FLOW)

0.004907 LB/SEC/BLADE (0.696 PERCENT OF HOT GAS FLOW)
0.007321 LB/SEC/BLADE (1.038 PERCENT OF HOT GAS FLOW)
0.002379 LB/SEC/BLADE (0.337 PERCENT OF HOT GAS FLOW)

ON 3
_ STRESS LIFE{HRS)
~%7750,0 . .12.6110
-8226,2 10 YRS PLUS
~356931,9 17,2396
-15195,% 10 _YRS PLUS__
~29433,7 1372.8620
456, 6 10 YRS PLUS
_3462,1 10 _YRS PLUS
34511, 4 10 YRS PLUS
522(5,2 54830,6810
726713 ____ .10572,5543
43375,2 71667,4530
71282,9 8182,8343
__33381,3 . ___ 10 YRS PLUS _ . __
63571,6 12174,5726
27213,3 10 YRS PLUS
58155.p __ _ 1R186,0420
22104,4 10 YRS PLUS
49832,7 36451,9140
__24125,5 ___ .10 YRS PLUS_ ___
46362,8 56990,7090
37147,3 10 YRS PLUS
__52947,2 _ _ 49314.3F10
1181%,2 10°YRS ALUSB
18138,1 10 YRS PLUS
35359,5 10 YRS PLUS __
£6515,9 {0°YRS PLUS
20292,9 10 YRS PLUS
(35492.4 10 YRS PLUS__
237331,8 13,1358
-21171.2 14911,4814
o =37412,5____ 58,7828
<12905.5 10 YRS PLUS
18044,4 10 YRS PLUS
__.46208,5 51770,6220
49423,3 21931.7960
68461,3 6039,2825
29184,2 _ _ _77183,3950
54388,4 10071,2542
12690,9 10 YRS PLUS
. .40985,0  16962,3470
7015,2 10 YRS PLUS
56227,9 29626,1300
. _..3875,4 __ _AQ YRS PLULS . __
7 3051064 80987.0850
9716,7 10 YRS PLUS
3131841 40 YRS PLUS __
37419,5 86048,8900
53104,2 30684,1280
__9187,1 10 YRS PLUS
14514,9 10 YRS PLUS
36097.8 10 YRS PLUS
_58159,5 . _. 71421.,3250
24254,5 10 YRS PLUS
38729,7 10 YRS PLUS



SCHEM

TABLE M-66

E B-5FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
MEAN SECTION, CONDITION 3

ELEMENT HO, = TEMPEWATURE ~ STRESS LIFECHRS)
i ~ 17%1.8 . _ =35292,6 22,6651
T 1557.¢ -5497,0 10 YRS PLUS
3 1785,0 -33855,9 14,3547
4 16700 -3U72%,4  _ _ 301,3%45
B TR T T T T Tyeng, 0 T ~32776,4 154,4860
6 16460 “9427,3 10 YRS PLUS
7 15770 4BK7,1 10 YRS PLUS
TR T 154,00 T T T 2366, 0 16 YRS PLUS
9 14°1.0 58050, 4 2964,3061
10 1360.0 . _67988,6 1471,6497
T O S 3 ) 56556,3 1549,5185
1?2 11343, 67776,7 787,6531
13 e 22143900 437542 2273,1679
- Y . 1449,0 58916,5 655,7148
15 1538.,0 34B52,7 4730.4657
16 1436,0 . 51326,7 . 8BA,0101
T 17 T i394,07 19444,6 37740,4830
18 1539,0 37022.0 2829,3636
19 1610.0 __ _A31R6,5 1D YRS PLUS
o 20 TS84, 07 7T 73094, 3 7327.9169
21 1546.0 21672,6 38926.5300
22 1493, 44113,6  25231.7660
TRy T T TTTITen4 0T T T 21934, i0 YRS PLUS
Zs 1612.0 6454, Q 10 YRS PLUS
25 1539, 0 19690,5 10 YRS PLUS
T T T 26 T 144000 T T T T47R0, 4 "5890,4924
27 1577.0 5216,1 10 YRS PLUS
28 1514.0 23276,8 10 YRS PLUS
T 2y TT1789.0 T T T =3283,37 77 16,1145
30 1635,0 -28909,48 390.7¢58
746, ~32108,5 48,4000
‘ié - "‘“‘§¢73;8““'““‘1i9435,o""'““‘zsss.zaaa
33 166140 ~7947,.3 10 YRS PLUS
34 1519,0 12018,1 _ 10 YRS PLUS _
35 TT1545,0 T 36706.4 2583,2225
35 1498.0 43232.0 1088.8247
37 1657.0 17860,0___11%33.9140
- hY - 1595,3 35155, 4 976,117
39 1227.0 2554.7 10 YRS PLUS
40 1667.0 19020.4  5236.8778
417" T3 0T T T T -166,3 167 YRS PLUS
42 1477,0 15957 ,3 13385,8231
43 1729.0 . r1252,7 10 YRS PLUS
Ty TT1deB.07 7T T TI5423 08 20376.0010
45 1704.0 956,6 10 YRS PLUS
46 1642,0 17805,5 - 1A055,2480
T a7 TUy1sf9,0 T T T T 2318908 9124,0746
48 1545,0 38663, 4 1660,1547
40 1670.0__ __ ~4113,1 10 YRS PLUS
TR T T T T1646,07 13789 10 'YRS PLUS
51 115320 26025,3 25918,6770
52 L 14%b.n . 51B6D,3 - 3256,7914
TR oy T ye93,0 11115,1 10 Y&S PLUS
54 15¢3,0 28677,0 51242,9420

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

Werg = 0.002798 LB/SEC/BLADE (0.397 PERCENT OF HOT GAS FLOW)
Weap = 0.003711 LB/SEC/BLADE (0.526 PERCENT OF HOT GAS FLOW)
Weps = 0:005554 LB/SEC/BLADE (0.788 PERCENT OF HOT GAS FLOW)
Wepp = 0.002379 LB/SEC/BLADE (0.337 PERCENT OF HOT GAS FLOW)
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TABLE M-67

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, !.5 INCH CHORD,
TIP SECTION, CONDITION 3

ELEMENT HOD, TEMPERATURE STRESS LITE(HRS)
— U 1619,0 __. . =2401.,6 ___ 1D YRS PLUS _ _ _
2 1545,0 19177,8 10 YRS PLUS
3 1748.0 ~32991,9 38,6624
A 370140 .. TRE3A7,1 300,6480_
5 1736+ ~32017,9 71,0115
6 1695.0 -25723,6 595,0465
T 73300 mRB2173 . ...2%,56n5A
8 1674490 -15024,5% 15126,7270
9 1404,0 64479,2 616,3761
AT ABR9,D. ... 67463,4  705,2309. . __
11 1429.¢ 6511145 360.5176
12 1411.,0 68703,5 300.0796
S 5 SR €T & XY+ IS .I°5 () | A 267,4568
14 1499.0 57061,7 235,3121
15 156540 38540,4 601.9803
AR _1bg3,p _.__ 45733,z ___ 300.1282.
17 167040 13032.2 42726.5170
1.8 1649.0 20766.0 5523,4219
R L A ¥ -0 Y o 3525,8 _ ___ 10 YRS PLUS._. . __.
20 1675.0 6825,4 10 YRS PLUS
1 1666,0 11633,5 15875,2240
— 22 1639,0 _ __ _21237.0  6293,3377
23 1720,0 -7729,1 10 YRS PLUS
24 17¢3.0 ~1430,2 10 YRS PLUS
e 25_“_ﬁ_,qvvioiéis,c“______pzzssé.gﬂq__4“_8?1a.lc93,‘ o
26 1518,0 5317272 353.0253
27 16519 9221,3 10 YRS PLUS
N R A5F3,.0 o 3335Q,2 _  3U89.405%
29 17%1.0 ~29674,1 ¥o.829% )
30 1704.0 -21851.2 1068,4723
R 3 _1708.0__ __=15194,7 7769,4257___
32 16750 -~6287,4 10 YRS PLUS
33 1756.C -22423.0 274,2390
__,____"_h34“W__,_”__,w171310,____"m:xoﬂﬂﬁ;6-,_"wm}2§1?L4720____ .
35 1580.0 42044,5 155,4358
36 1558.0 47019,0 ° 274,8975
.. 37 1697.Q . . 21426,6  ___ 1388,2206__
34 . 1670.0 29083, 6 543,4C86
39 1754.0 10544,2 - 11047,4852
40 1729.0 17736,4___2005.8537
K 175870 1184497 6586 ,2878
42 173240 18563,3 1422.,6931
S 43 1769,0_ _6634,8 10 YRS PLUS___ _ _
44 1744.,0 13393,2 5650 ,8380
45 1760.0 5588,5 10 YRS PLUS
&6 A35.0 11972,9 ___11225.47Q9
47 1677.0 26025,3 B69.6617
48 1646,0° 34565,3 307.,1429
u»__.__,ﬂ.49m.,_ﬂ____71741J0,.ﬁ___»_-2563,2__~H"10,YQS PLUS
50 ) 1731.0 8057 10 YRS PLUS
51 1606,0 33852.0 977.1288
52 1570,Q . 539b4,4 . 228,5415 __ .
53 1643,0 17405,1 20133,6230
54 1582.90 3402246 1753.4259

0.0023 LB/SEC/BLADE (0.326 PERCENT OF HOT GAS FLOW)
0.0037 LB/SEC/BLADE (0.525 PERCENT OF HOT GAS FLOW)
0.00555 LB/SEC/BLADE (0.787 PERCENT OF HOT GAS FLOW)
0.00222 LB/SEC/BLADE (0.315 PERCENT OF HOT GAS FLOW)

LEADING EDGE W
PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W

684



TABLE M-68

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
HUB SECTION, 23980 RPM, TIT = 2600°F,
WCA = 0.12356 LB/SEC/BLADE = (5.54 PERCENT OF HOT GAS FLOW)
TCA = 900°F, PTOT = 450 PSIA
CONDITION 4

ELEMENT NO, TEMPERATURE STRESS LIFE(HRS)
e A . A747,0 -36610,1 .. _  4B,9591
2 1523,0 7364,3 16 YRS PLUS
3 1727.% =37170.8 26,4530
— AL A5BM0 . 5¢9 . 10 YRS PLUS |
5 16120 -36131,0 92,6942
6 157,95 S035,1 16 YRS PLUS
R 4554, ASAt,3 . LDUYMS PLUL
[ 1354.¢ 47799.5 331271.9260
9 1414,0 41666,9 36460,4010
e X0 _13r240 . 70851,3 4778,9392 ____ .
11 1484,0 2694%,6 1G YRS PLUS
12 1335.0 67404,8 3473,27283
e A3 . 1526.D0 ... . 17838,1 _ . AC_YRS PLUS
14 1274.0 65572,9 4513,7567
15 1545,0 14454 .4 10 YRS PLUS
e 16 §366.0 SB1ES,d4 _ 4492.7402
17 1558,0 11432,4 10 YRS FLUS
18 1414.0 511756,5 - e946,0127
e A9 _ . _1542,0 . _ ___ 15629,5___ 10 YRS PLUS ___
20 1422.0 48625,1 B64B,8249
21 1483,0 30680,5 57966.4150
2 1398.0  %3929.0 _  __ 6795.7%07
23 1£59.,0 8592,3 16 Yns PLUS
24 1532.0 17093.1 10 YRS PLUS
L 25 142,08 _27717,1 10 YRS PLUS __
T OR6é 1375.9 ©6424,7 A505,0153
27 1532.0 12591,2 10 Y¥S PLUS
28 1444.0 36194,9 50615.6140
- Al 1750,0° T =38271.°7 1970057
3¢ 1573.0 ~5154,8 1C YRS PLUS
31 1744,0 ~35667,2 24,5519
32 T A3 TS T T TTRAG9Y4. T T TIT YRS PLUS
33 1532.0 12267,6 1€ YRS PLUS
34 1367, 55222,6 _ 136312.8%¢0
35 1452.,0 38268,1 24653,0000
36 1341,0 66639,9 3372.4330
37 ..3557.,0 __ . 16680,4 _ 10 YRS PLUS ___
T 1 14r6,0 55234,3 4252,3893
39 16220 2705, 10 YRS PLUS
40 1457.0 46144,3 4870.5116
- I 1637.0 -282,2 7 10 YRS PLUS
4z 1467.,0 45003,0 4472,2153
_ 43 __1641,0 _ __ ~2354,0_ 10 YRS PLUS
44 1438,0 38613,2 B8G64,9671
45 1612,0 4273,7 10 YRS PLUS
(A6 L 14R3.0 _ 3798R,7  10732.6655
T 47 1516,9 26%07,0 49717,615n0 -
48 1425.0 50429,6 §755.105¢4
49 1574,9 . .8359,0 __ 310 YRS FQUS
50 1546, 15151,% 1G Y=’S PLUS
51 1420,0 30551,7 65222,0530
L 52 . _13%6,0 59723, _ - _  61€2.13%0 __ _ _
53 15:8.9 17827,3 10 YRS PLUS
54 1432.0 40040,9 29398,5450
LEADING EDGE wCLE = 0.01014 LB/SEC/BLADE (0.454 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE WCAP = 0.013 LB/SEC/BLADE (0.583 PERCENT OF HOT GAS FLOW)
SUCTION SIDE wCAS = 0.0194 LB/SEC/BLADE (0.869 PERCENT OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.0063 LB/SEC/BLADE (0.282 PERCENT OF HOT GAS FLOW)
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TABLE M-69

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, |.5 INCH CHORD,
MEAN SECTION, CONDITION 4

FLEMENT MO, TEMPERATURE STRESS LIFE(HRS)
— A 1745,0 . .. __=34898,0 28,0864
2 15%9.,0 7216.,6 16 YRS PLUS
3 17R0.0 ~33630,0 16,7272
A CL6ARLG. = 1hE9% A 130R4,35%29 T
5 1731.0 -33755,8 48,5982
6 1620.0 -7278,5 10 YRS PLUS
7 . 4579.0 B135,3 1D YRS PLUS
TR 1474,0 37237,3 18527,2520
9 1455,0 48097,5 3667,8807
e AD L ___13BB.p . 65232,4 __ _ 1114.9913
11 151640 39495,6 3026.1287
12 1435,0 £1238,7 632,9200
13 v _1580.Q _____ . 2B032,0 ___ . 6895,0614 _
14 1499.0 51737.5 583.0702
15 1608,0 23116,2 9520.9098
16 - 1523.0 48777,8  _ _508.8756
17 16%7.0 9322,% 107 YRS PLUS
18 1571,0 374R%,8 1091.2267
e A M672.0_  _ _ 4974,8 10 YRS PLUS
20 1552.90 34421.8 1606,2R48
21 1636,0 14942,4 56009,5%00
22 1542.0 _44113,3 - 674,4576
T Ty TTTTTTTTT T 698N T T <6333,77 10 "YKRS PLUS
24 - 1672,0 3320,8 10 YRS PLUS
Z5 1630,0 11685,/ 10 YRS PLUS
& 1461,07 77 77 T s2183,5 668,731
27 1664,0 ~1268,6 10 YRS PLUS
28 1545,0 29135,5  81n9,4482
297 177970 T T T =3309572 0 19.02%2
30 1647,0 -15937,0 29727,3650
31 1783.0  -31450,1 24,2769
T2 1675707~ -1599008 TTT5{29.5774
33 1647.0 ~-3372.0 10 YRS PLUS
34 1527,0 _ __29459,7 21600.8097 _
35 1563.0 26408,0 90U85,0433
36 15n6,0 46431,1 1161.3367
37 o 1693,0 . _68AR5,3 10 YRS PLUS
TTTTTITTAET T T 1592.0 36689,5 754,2545
19 1752.0 ~3396.6 10 YRS PLUS
40 1655.0 24825,7 1944.8070
'} 1760.C -2082.7 10" YRS PLUS
42 1662.0 24901.2 1601,9844
43 1763.0  -4675,9 10 YRS PLUS
I 44 166550 22%995%.0 2221,1999
45 1747,0 . -3302,1 10 Y®5 PLUS
46 __1650.0_  24653,0 _ ?2R8,4pB4
TTUTTTTaNI T T 1677.0 13797.1 27465,0140
48 1575.0 42870,5 352.6239
49 A722.0 . _=5454,1 10 YRS PLUS
50 1693,C 1622,6 10 YRS PLUS
S1 1619.0 21110.9 10955,6460
B2 . ..___14Rr4,p° _ 56284,3  400.1762
T 83 1658,0 4871,0 10 YRS PLUS
54 1551.0 35127,4 3127.5854
LEADING EDGE wCLE = 0,0074! LB/SEC/BLADE (0.332 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.009828 LB/SEC/BLADE (0.44 PERCENT OF HOT GAS FLOW)
SUCTION SIDE wCAS = 0.01471 LB/SEC/BLADE (0.659 PERCENT OF HOT GAS FLOW)
TRAILING EDGE WCTE = 0.0063 LB/SEC/BLADE (0.282 PERCENT OF HOT GAS FLOW)
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TAB

LE M-70

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, I.5 INCH CHORD,
TIP SECTION, CONDITION 4

ELEMENT N0, TEMPERATURE STRESS LIFE(HRS)
— 4 .. _..1607,0 3509.1 10 YRS PLUS
2 1512,0 30501,1 25634,E030
3 1731.0 -31511,4 76,9783
e A ... 1687,0 _.. -315000,2 . _23941,9320 _
5 176240 ~31455,4 38.%42n
6 170640 -25299,1 498,334R
X 1746.p_ =?5467,0 _  378,498%1
A 1681,0 ~5411,2 10 Y®S PLUS
9 1457,0 55879,7 893,7052
e AD L _ 143040 L 61862,5 __ 546,6409
11 1500.0 54439 ,9 358, 2562
12 1469.0 59950,7 317,9%65
A3 157740 40676,3 ____.__ 450,13315
14 1544.0 50776,0 210.9185
15 1625.0 30569, 4 1221,9314
e e A6 ._ABRY.0Q. . A2496,9  ____2A2,R406_ __
17 1700,0 8996,5 10 Yes pLUS
18 1664,0 21253,7 3290,2729
_____ CAe 17210 __2931,8__ 40 YRS PLUS
20 1674.0 11912,3 42758,6980
21 1709.0 8752,2 10 YRS PLUS
22 e 364B,0 20852.4  _ 364y,2452
23 1757.0 -8487,4 37304,6350
24 1735.0 -970,5 10 YRS PLUS
e .._.253 1688, 12066,1 36537,8070
26 154940 £2893,3 130,5756
27 1721.0 . 1149.6 10 YRS PLUS
28 1615.5 35730,6 _517,52B1_
TTTTTTTTY T 1730.0 =27974.5 TT162,5074
30 1667.0 -9483,5 10 YRS PLUS
__3% 1727.0 _-20810,3  774,7870
- 32 147370 5496, 4 107 YRS PLUS
33 1734.0 -11232,9 24419,1650
_ 34 1643,0  101Q2,8 _ 10 YRS PLUS ___ _
35 1604.0 33011, 4 1234,6352
36 1566,0 42789,6 450,0507
o 37 1708.,0 14586,4  9446,8036
o 38 1662,0 26482,2 754,8543
39 1757.0 6767,9 10 YRS PLUS
: 40 1713.0 20031,1 1404,3735
T T T TR T T T T T e R T T I6%e3 R T T 16939, 75 T T T
42 1714.0 22960,5 645,907%
_ 43 1778.0_  4348,9 310 YRS PLUS
Y 1735,0 16831,7 2322,7900
45 1774,0 4018,5 10 YRS PLUS
. o a73L.0 0 A6195,1 3151.1967
47 1721.0 17435,5 2658.5229
48 1675.0 30967,2 323.6532
49 1772,0 re148,8 10 YRS PLUS__ _
50 17510 2966,3 10 YRS PLUS
51 1675,0 . 23104,1 16R7,.6440
52 .. 45%2.,0  53789,2  104,2736
53 172940 9470,1 61719,3310
54 1613,0 38412,4 304,7222
LEADING EDGE WCLE = 0.00609 LB/SEC/BLADE (0.273 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.0098 LB/SEC/BLADE (0.439 PERCENT OF HOT GAS FLOW)
SUCTION SIDE Wepg = 0-0147 LB/SEC/BLADE (0.659 PERCENT OF HOT GAS FLOW)
TRAILING EDGE wCTE = 0.00588 LB/SEC/BLADE (0.263 PERCENT OF HOT GAS FLOW)
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TABLE M-71

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, |.5 INCH CHORD,
HUB SECTION, 24058 RPM, TIT = 2620°F,
WCA = 0.01359 LB/SEC/BLADE = (5.5 PERCENT OF HOT GAS FLOW)

TCA = 900°F, PTOT = 50 PSIA
CONDITION 5
CLEHFNT HO, TEMPERATURE STRESS LIFECHRS)
e = I . 1744,0 . -26161,3 . ___169,8216
? 1673.,0 -5042,6 10 YRS PLUS
3 17250 -721332,3 743,9667
- A 1674,0 ~5751,2 .. _.10 Y®S PLUS .
5 164140 3850,9 10 YRS PLUS
6 1612.0 13319,2 10 YRS PLUS
R SR S 1563.0. ?6771,1  14462,1065 '_
8 1532.0 35824,0 4479,3355
9 1495.0 45117,6 2010,4796
- 40 18740 C51556,1 . 1184,7059
11 1499,0 4377641 2264,6941
12 1471.0 52073,9 1175,4528
A 1512,0. . __ .. 39456,72 . ___ _ 3406.,8491
14 1452.0 46343,9 1653,4749
15 1523.0 35328,9 6414,7100
- 1 S 1493.0._ . _ _44186,9 _ _ 2498.8728
17 1532.0 31384,1 12168,9659
18 15040 39550.0 4130.27%90
e A9 1530,0. . _ 30363,2.___ __16194,6054 _
20 1508.0 36739.,6 7363.8299
21 1516.0 32312,1 15446,3996
22 o _1500.0___ 36955,7 8412, 2457
23 1526,0 27470,9 34112,4190
24 ©1517.0 30114.0 24723,0410
0?5 . 1534.0 240504 ___6B26p,520n
2€ 1514,0 T28786,77 364c01.54200
27 15%4.0 . 16075.8 10 YRS PLUS
o 28 . 1542.0 _19345_4__~ 10 YP§ PLUS
29 {74670 “25872,/8 71,9119
30 1695,0 ~-11034,2 42780,8260
3y _1637.0 _ -7276,1 10 YRS PLUS ___
) 32 16583 11966 10 YRS PLUS -
33 1565.0 22148,0 16676,7590
_— 34 1566, 0"____m__?94°4.2__ ___.72R8,681t
35 1536,0 39210.2 1676,9471
36 1515,0 44135,5 1378,5473
37 ._AB70.0 30827,4 . 4G73.4487____
38 1541.,0 37821,3 2241.1160
39 1602.0 21739,48 15081,2706
o _ 40 _15e9.0_ . 29985,9 6369,1081
aq 1611.0° 1705306 T53940,6510
42 {577.0 26042,8 11592,5863
83 . 1687.0 - .15688,8 _10 YRS PLUS _
44 1577.0 23472.8° 203%4,1700
45 15R4,0 19169,5 £4783,5680
A& 155%,0 ‘_2550912____ 213R1.2130
47 1521.0 32870,2 11627,9064°
48 1501.0 37895,0 6598,378A
4 o ._1537.0 | 25417,3 _ 40439,2350 _
50 1528.0 27633,9 “31665,3700
51 1534,0 23773,3 63735,3200
52 . _1534,0 . _28915,7 _  35350.3510
53 1557.90 15495,9 10 YRS PLUS
54 1544,0 18907,3 10 YRS PLUS
LEADING EDGE wCLE = 0.001115 LB/SEC/BLADE (0.452 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE Wepp = 0.00143 LB/SEC/BLADE (0.579 PERCENT OF HOT GAS FLOW)
SUCTION SIDE WCAS = 0.002132 LB/SEC/BLADE (0.863 PERCENT OF HOT GAS FLOW)
TRAILING EDGE wCT 0.000693 LB/SEC/BLADE (0.28I PERCENT OF HOT GAS FLOW)

688



TABLE M-72

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
MEAN SECTION, CONDITION 5

" FLENCNT NO, TEMPERATUYRE  STRESS T TLIFECHRS)
o — ....1801.0 0 -~228¢7,8 89,7927 .
2 1749.0 ~{096A4,4 10921.2983
3 1837,0 -23032,6 76,0287
B . _ L1772.0. 0 L =17771,5 _ 7C5,5304 B
5 172%.0 ~494853,% 10 Y&§ PLUS
6 1FnY, 0 1703,8 10 YuS PLUS
i T AGS2.0 . 20071,7  4932,0229
B 1635,0 26910,0 2074,8588 T
9 1574.0 47436,1 170,%099
o A0 . 1563.0  _ 4985hH,9  151,4120
11 1576.9 486778 132.6125
12 1563.5 51337,3 118.6796
. 3 —...l6r4.0 44051 ,4 . ____14p,4588 o
14 1590.0 47767.1 108,6398
15 ©1626.0 37615,0 261,9¢22
A& 1612,0 _ 43262,4 130,994
12 165670 27815,4 77 1005,1412
18 1641.0 33817,4 407,5449
19 . 1668.0 . 232407 1985,17%9
20 1652,y 29307,4 809.,5699
21 1659,0 24560,2 1857,1714
22 1640.,0 31652,1 663,3406
T 23 TN 0T TTTTRL209,07 T TUYanT 2626 T T
24 1653,0 25202,8 18R6,7014
o 25 1664, 0 9071,8 10 YRS PLUS
- BT TS A R AR 2 . it v VS PO 515 Sy
27 1729.0 -3550,3 10 YRs PLUS
28 1715.0 1199,3 10 YRS PLUS
- 29 1818.37" CFFI1-3 M e T L
30 1764,0 -19631,7 295,19560
31 17700 -13052,8 3334,6%57
I - 2 O £-S Y EES & 'S . By PP TY WS 5 ¥ A
33 1720.,0 5035,2 10 YRS PLUS
34 1790.9 10465,2 45328.5760
35 fe74,0" 24246,477TT T i385, 2081 T
36 1661.0 27913,0 869,6746
o 37 1720,0__ __ 15733,7  4613,4632
I8 i7¢30 7 20192,07 77T T T 1704,1499 N
39 17%3,0 8214,8 50558,6140
40 1736.0 12504,4 9213,B72%
41 TTTATRALOT T T TERBL, T IO UYRS PLUSTT
42 1741.0 10665,6 13719,2351
e 42 2780,0 7512,0 10 YRS PLUS
- 42 1732:0 EE VST AY B SE-LY M- 2N
45 1732,0 10576,4 19055,935)
46 _Ans.n 14827,9 0 7338,68535
7 16943 19182,2 77 T T 8974,95707 T
48 1672490 25192,% 1172,785)
A9 _A6B4,0  18523,1  4764,108y
55 167350 2117s,9 2681, 3448
51 1694,0 118731,5 33306,582)
_P2 o 1671.0 0 1B4tT,3 _ _ 6898,915%
53 1728,Q -1194,1 10 Y’s PLUS
54 1712.0 3180,2 10 YRS PLUS

= 0.000815 LB/SEC/BLADE (0.33 PERCENT OF HOT GAS FLOW)

0.001081 LB/SEC/BLADE (0.438 PERCENT OF HOT GAS FLOW)
0.001618 LB/SEC/BLADE (0.655 PERCENT OF HOT GAS FLOW)
= 0.000693 LB/SEC/BLADE (0.281 PERCENT OF HOT GAS FLOW)

LEADING EDGE W
PRESSURE SIDE W
SUCTION SIDE W
TRAILING EDGE W
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TABLE M-73

SCHEME B-5 FILM-CONVECTION COOLED FABRICATEb

ELEMENT MO, TEMPERATURE STRELSS
- S S 1767.0 .. -6678,5_ 10 YRS PLUS
2 1744,0) 604,1 10 YRS PLUS
3 101640 -19407.,9 {%2.9614
. A 13210 _ ... =16582,5 5231 ,4174%
5 1771.0 -8007,0 37214.0390
6 1742.0 ~4972,0 10 YRS PLUS
I 1730.,0 62073 _ 10 YRS PLUS
8 1720.0 §732.9 36240,9410
9 16n0.0 45723 ,4 72,7286
________ _ iC ﬂ.,-,,15°6-0;_m.,VW49605.3"m,””"_v69.4747“ .
11 1596.0 51755,3 49,0239
12 1581.0 52810.6 46,6319
A3 1641.0 . __43702.6 . ._ 60,4769
’ 14 1636.0 £4995,5 55,4763
15 1683,0 35984,3 93,3545
USSR § - S o _A677.0 . _ 373792 fg.2994 .
i7 1732.0 22405.1 4R4,6N87
18 1727.,0 . 24550.1 354,7703
S - S 175D.0 ... 16832,5 ___ _  1611,7637
20 1744.0 17288,4 1608.9612
21 1739.0 20314.9 682,15986
P2 o _A730.R o P3737.6 . 306,9187
25 1724.0 26547 ,1 330.9074 -
24 1714.0 28394, 217,1452
e 25 - ___";761.Q‘r___m_}25C5|}mm__mﬁj949.6102V
26 1738.,0 20762.1 600,6051
27 17¢0,0 320%9,5 10 YRS PLUS
_ ks 1775.0. ___WW¢§4t6J2__”'“‘33202L5010”
29 1622.0 -18234,0 192.6225
30 1807,0C -15496,9 639,5754
B A74,0 ____-e467,1 10 YRS PLUS
32 1766.0 -5{0,3 10 YRS PLUS
33 1769.0 2257.1 10 YRS PLUS
38 1758,0 __53a87,4__ 10 YRS PLUS
35 1713.,0 25409,0 411,6659
36 1708.0 26584,9 363,96821
37 1770.,0_ 15290,0 _1632.0998
38 1762.0 17398,1 1607,6043
39 1799.0 40359.1 18R7,2696
%0 17%2.0 12226,6_ __ 2550,6%63
41 1800.0 12083,8 2204,5060
42 1793.0 13590,4 1648,6561
— 3 1852,9. . 11413,5 __ 2591,7396
44 1796.0 12864,0 1895.9318
45 1793490 13276,5 1787.4228
RS, | SR _47RE,0 .. A4022,4  _ 1294.0317
47 1754.Q 23845,0 216,7494
48 1743,0 26706.,8 165,5465
S, | SO _3734.0 . 27874.8 _ _ _ 151.0857
50 1726.0 .29692,4 12%5,4521
51 175%9.0 16988.6 1234.3228
B2 L ATIeNN__ 22255,B . 423,0%25_
53 1766.0 6350,5 §1076,1000
54 1774.0 9809,0 9206,8446
LEADING EDGE wCLE = 0.00067 LB/SEC/BLADE (0.271 PERCENT OF HOT GAS FLOW)
PRESSURE SIDE W =
CAP
SUCTION SIDE W.e =
CAS
TRAILING EDGE W =
CTE
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IMPINGEMENT TUBE BLADE,

1.5

TIP SECTION, CONDITION 5

INCH CHORD,

TULIFEHRSY

0.001078 LB/SEC/BLADE (0.437 PERCENT OF HOT GAS FLOW)
0.001617 LB/SEC/BLADE (0.655 PERCENT OF HOT GAS FLOW)

0.0006468 LB/SEC/BLADE (0.262 PERCENT OF HOT GAS FLOW)



LEADING EDGE
PRESSURE SIDE

SUCTION SIDE
TRAILING EDGE

IMPINGEMENT TUBE BLADE,

TABLE M-74
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

1.5 INCH CHORD,

HUB SECTION, 22857 RPM, TIT = 2320°F,

WCA
TCA

]

ELEXSNT NO.

VO NS LN

TEMPERATURE

1649.0
1556.0
1637.9
1569.,0
153348.0
1541.0
1527.0
1477.,0
1440.0
1422.0
1479.0
1431.0
1497.90
1447.0
1508.0
1457.0
1514.0
146843
15n3.0
1466.0)
1459.0
1432.0
1456,0
1475.1;
147¢6.0
1440.0
1522.0
1496,0
1655,0
1537,¢
1632.9
15461
156140
1544,
1499.0
1463,0
1844.2
1436.0)
1578.0
152440
1504,9
1530,

15682.0
1533.0
15%8.0
1518.0
1482.1
1450.9
15n0.0
14A9,0
1479.0
14%8.10
150M.9
i1494,0

0.002151 LBS/SEC/BLADE (0.275% OF HOT GAS FLOW)
0.002757 LBS/SEC/BLADE (0.352% OF HOT GAS FLOW)
0.004113 LBS/SEC/BLADE (0.525% OF HOT GAS FLOW)
0.001336 LBS/SEC/BLADE (0.171% OF HOT GAS FLOW)

= 0.02621 LBS/SEC/BLADE (3.35% OF HOT GAS FLOW)
900°F, PTOT = 150 PSIA

CONDITION 2A

STRESS

~-16691.0
10582,5
-13618,9

6716.0

13130
14652,1
18603,7
32543,5
37500.4
48762,5
313413.8
47392.6
26543,2
43244,n
25075.7
39978,3
22168,4
35611.7
23560.0
34265,2
33215.3
40996,7
23513.9
26917.,5
23519.0
33347.,3

8964,4
16025,5
-17270.8

316R,2
=78948,2

523%,2
17642,3
29539,6
34267,3
42797,
?5216.0
36754,3
17303,0
30469,5
14441.,7
27710, 8
12162.2
24123.,6
14899,9
24725,5
30915.,7
3B6us2.4
21864,6
24336,0
24041.,5
3431R,6

9971.6
16895.6

LIFE(HRS)

21B49.1100
10 YRS PLUS
85415.49.4p
10 YRS PLUS
10 YRS PLUS
10 YRS PLHS
10 YRS PLUS
40913,4170
23340.323n

8440,593n0
34653,5450

8270.6655
62906.7820
10772.3n24
10 YRS PLUS
14273,3522
10 YRS PLUS
28692,41380
10 YRS PLUS
41620.2220
65410.5200
24835.363n
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
1¢ YRS PLUS
10 YRS PLUS
10 YRS PLUS
15333,8011
10 YRS PLUS
10 YPS PLUS
10 YRS PLUS
11 YRS PLUS
40631,0050
16002.0144

7346.0%08
34707.0 60

90860.2713
10 YRS P_US
1A713.1500
10 YRS P_US

29525,7740 .

10 Y25 P_US
60550.3790
10 YRS PLUS
81522,0090
56538,0440
23723.177n
10 YPS PLUS
10 YRS PLUS
10 YRS FLUS
10 YRS FLUS
10 YRS FLUS
10 YRS FLUS
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TABLE M-75
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, I.5 INCH CHORD,
MEAN SECTION, CONDITION 2A

ELEMENT NO. TEMPERATJRE STRESS LIFE(n"S)
© 1 1701.6 -15109.,9 9547,744%
2 1678.0 8655, 2 10 YRS F.us
3 171%9.0 -2G445.,6 1258,075¢4
] 1871.0 -5003.6 17 YFS P S
5 1672.0 -4987,0 17 ¥R 7
6 1637.0 6651.3 10 VA5 7 L8
7 16170 16775,7 6LiTAL D
8 1571.0 25966, A 15345,7~54
9 1539.0 40127.8 1421,7:732
10 1531%.0 46794,7 PR T
i1 1537.0 38043,n 1142, 078"
12 153%5.) £69%7.6 Bn7,e7 4%
13 ’ 1%61.9 32043.5 2.34.472:
14 19A6.0 ' 19634.9 713,474
15 1612.0 26343, 4276,2321
16 15%7.3 315192.5 1157.7631
17 16410 16661, L ©27137.7727
14 1615:0 26433, ¢ 3354,555¢
19 1649.0 12929.3 777~4.,772"
24 1673.0 22336.2 7582, Tk
1 1629.0 16886, 1 14317, 4577
22 15%3.¢ 2789:.3 4198, 515"
z3 1606, 151723.5 71RR5, 2TA
24 1613, . 19623.1 13243, 4730
25 1834.0 5843,3 1T Ys -t
26 150605 24334, 4 13376, kLT
27 1672.3 - -5536,1 10 YHS s
2h 1643, 3972.5 12 Y=8 T .S
70 . 17060 -196C4,7 1175.7:5%%
I 1678,0 -49H41,R . 1L YRS P _Ls
31 1713.4 -11693,4 21536,,47"
32 167Cu -2046.2 1. YR3 SR
33 1640410 2613,9 17 YRS Pt
34 1647.0 11757,A 17 ¥R§ FiR
5 1439.0 21586.2 85,70
36 1616.73 26:71.3 2572.744¢
87 1691.5 12993,3 24862,271°
3u 1662.3 2{871.5 384,104
39 . 17r2.0 6706.,9 1C YR3 P_L5
'h 1/54.Q 14099,7 15551, 2021
4z 172400 5951.5 i0ovig 2 e
42 1676.) . 13042.0 21477,¢73"
43 171%.9 5696.9 15 YTS FLus
44 1647.0 1342:1.7 £3352,1477
45 1697.0 7913.5 10 Y35 Bee
46 16£8.0 15554.,1 19375, r01
47 16370 21935.,5 57°7,3354
43 1674, 31061.7 1385,7522
49 16360 16R41.3 2933177
50 1623.0 19832, t5536,517
51 1631.0 13477,6 12 ¥35 2.
52 15%4.0 26612.2 £455,% 1
23 1671, -252%.,3 17 ¥3§ :
bd 1630, . . 8957, 4 12 viS i
LEADING EDGE We g = 0-001572 LBS/SEC/BLADE (0.201% OF HOT GAS FLOW)
PRESSURE SIDE wCAP = 0.002085 LBS/SEC/BLADE (0.266% OF HOT GAS FLOW)
SUCTION SIDE Wepg = 0-00312  LBS/SEC/BLADE (0.399% OF HOT GAS FLOW)
TRAILING EDGE Werg = 0.001336 LBS/SEC/BLADE (0.!71% OF HOT GAS FLOW)
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TABLE M-76

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE,

LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

ELEMENT MO,

OO W N

T X

CAP
CAS
CTE

£ =

= 0.001292 LBS/SEC/BLADE (0.165% OF HOT GAS FLOW)
= 0.002079 LBS/SEC/BLADE (0.266% OF HOT GAS FLOW)
0.003118 LBS/SEC/BLADE (0.398% OF HOT GAS FLOW)
0.001247 LBS/SEC/BLADE (0.159% OF HOT GAS FLOW)

1l

TEMPERATURE STRESS
1642.0 10788,6
16r8.0 21966,5
1714.,0 -12R76.1
1693.0 -5613.8
17n8. 0 -10C75.,2
1692.0 -4704.,8
1691.0 -2713,1
1674,9 3050,0
1558.0 42245,1
1551.0n 44831,5
15680 45867,8
1540.0 4072R8,8
1616.0 36167.,7
16n7.0 3%9a31.,3
1652.0 26822,9
1643.0 30363.1
1499.,0 12673,3
1639.0 ’ 16467,8
1712.9 8262.2
1702.0 9440,1
16%5.N 12984,4
16719, 18362,6
1675.0 17967,9
1645.0 ?1846.,0
1695.1 10727,5
1646.0 26509.,2
1727.0 -95,8
1697.0 10001.2
1716.0 -8340,4
1695.0 -2069.2
17n2.0 361.4
1607.0 441¢ .6
1726.0 -2679.8
1707.0 2525.0
1671.0 20742.2
1660.0 23672,4
1726.0 12675,2

©1714.0 15903.9
17%0.0 9625.4
1738.0 12990.2
1748.2 12105,1
1737.0 14706,
1751.0 10466,4
1739,y 13634.7
1742.0 11364.3
1731.0 - - 14014,5
1649.0 25185,6
1672.0 ?29822.2
16R0.0 243489,5
1671.3 26383,9
1691.0 16759,4
1650.n 28406,4
1723.0 . 4315,3
1696.0 11664,6

1.5 INCH CHORD,
TIP SECTION, CONDITION 2A

LIFE(HRS)

10 YRS PLUS
12216.1075
14259,4422

10 YRS PLUS
41713,7780

10 YRS PLUS

10 YRS PLUS

10 YRS PLUS

605,4089
473,1566
257,5323
196.8085
4%90,1901
260.320%
1371.96454
810.104°2
22436 ,3220
8299.1171

10 YRS PLUS
76472,673)
22436,5060

5564 ,4%19
7213,8981
283n.6484

47340.150),

15R2.0621
10 YRS PLUS
57074.300)

10 YRS PLUS

13 YRS PLU3
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
3166,3452
21084,8613
11218,1501
5292,0384
19205,51%0
7487 ,1401
7764,0752
4403,3073
12211.3013
$927,51148
11459 ,73948
6398.718)
771.526R
442,9363
1137.7534
935.7671
7150.9566
1030.6R77
100 YRS PLUS
33841.5240
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TABLE M-77

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED
IMPINGEMENT TUBE BLADE, .5 INCH CHORD,
HUB SECTION, 22857. RPM, TIT = 2320.°F,

WCA = 0.01833 LBS/SEC/BLADE (2.34% OF HOT GAS FLOW)
TCA = 600°F, PTOT = 150 PSIA
CONDITION 3A
ELEMENT NOQ. TEMPERATURE 5TRESS LIFE(~T3)
i 1610.3 -15394.,7 1L YRS RS
2 15608.6 12992.8 10 YRS F_uE
3 1597.2 -12094.1 1( YR5 PiLs
4 1573.0 . B&51.,7 10 Y®5 PG
5 1545.5 2629.9 10 Y8 Pl
6 14%4.0 17031.4 10 YT§ FLuS
7 1484,0 20183.7 15 v=§ Auus
8 1431.0 35365,4 10 =8 20 Us
9 1427.0 36891, 11369, 37
i0 1344, 49717.2 22.%8.27 17
11 1447,y 3330%,2 10 YRS Ll
12 13%4,5 483Z6.9% 15z42, 0027
13 1487.3 - 286379.5 10 Y75 S5
14 1412.0 44647 ,6 23L42,185"
15 1478.0 25289.2 10 Y35 FLLT
16 1423.2 41485,,° 23783 ,e" 0
17 1435.0 22223.3 10 ¥<5 Fous
18 1435.¢ 36954,7 564675 ,4747
19 1474,C 235462.9 10 YU e LS
20 1434,3 2521%,) 8s1a7,6°7
21 1478.0 33432.5 10 YR3 205
22 1358.2 42194.,4 55577.555"°
23 14135.72 267462, 4 1{ Y=s & u¢
24 143,02 32549,3 1o V=S EILE
25 1470.0 16473.7 15 ¢m5 B uS,
26 1434.0 26556.9 15 Y55 Rt
27 .1534,0 -3075.3 10 Y5 FLE
2R 15.39.90 38706.4 1L YRS Fus
29 161B. 0 ~16347,7 54701,3040
In 1544.0 4517.,5% 15 “%5 F. uh
32 1558.0 -7234.9% 12 Y75 FLoS
32 1548.0 5741.7 1C YP5 PLUS
33 1520.0 17065.2 16 Y"§ PuLLsS
34 1470.0 25539,8 10 YRS PLUS
35 1440.0 31416.,7 53473 ,17C27
36 1439.0 405999, 4 Zh1RT, 925"
37 1527.0 23225.5 17 va§ f.L03
348 1475.0 35450, 0 24z44,2%37
34 1561.C ° 16286.6 10 YRS PLus
40 15n4.0 29837,5 ° 3R192.5645°7
41 1567.0 13767.7 10 YRS 2L LS
42 1509.0 2764:4,8 544538, .7 2"
43 1563.0 11833.2 16 ¥RS Folt
44 1510.0 24429.,2 7 1L YRS PLuS
45 1535.0 15142.6 16 Y&§ PLUS
46 1462.0 25374,7 17 yH§ PLUR
A7 : 1443.1) 34506.,7 73,05.5°0°
48 14070 42997.7 16842.5337
49 . 1446.0 26673.5 1¢ Y~§ 23
50 1433.0 31465,8 10 Y235 FLuUS
51 1473.0 17613.8 16 vis Fout
52 143%2.0 27689.,2 10 ¥©S FLuS
53 1932.% -146%,4 16 vS FLUS
54 15n6.0 5082.3 10 YHS PLLS
LEADING EDGE wCLE = 0.001504 LBS/SEC/BLADE (0.192% OF HOT GAS FLOW)

It

PRESSURE SIDE W ,, = 0.001928 LBS/SEC/BLADE (0.246% OF HOT GAS FLOW)
SUCTION SIDE Nepg = 0-002876 LBS/SEC/BLADE (0.367% OF HOT GAS FLOW)
TRAILING EDGE W 0.0009344 LBS/SEC/BLADE (0.119% OF HOT GAS FLOW)

]
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LEADING EDGE
PRESSURE SIDE
SUCTION SIDE
TRAILING EDGE

ELEMENT NO.

O DNV S AN

e s ha s ) pa s
NOU AUWUNE D

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
MEAN SECTION, CONDITION 3A

o
O ¢

[ VR V)
-

NN N
R Lls B Vo RV L IF SR VLN N

Wl
3

N oRa

i A LA R RV RV R R V]
P03 e LN

» o
[PV

D e n
~ U e

4h
49
50
51
52
53
b4

il

TABLE M-78
SCHEME B-5 FILM-CONVECTION COOLED FABRICATED

1866.0
1588.0
16R7.0
1636.0
1639.90
1603.0
15R0.0

T 155040

1524.0
15n1.0
1543.9
1517.0
1579.0
1554.0
1601.0
1576.0
1633.0
1607.0
1645.0
1618.0
1632.0
1600.0
1618.0
16n4.0
1660.,0

1615.0

1708.0
1682.0
1695.9
1645,9
16RE,D
1651.0
1660,0
1627,9
1639.0
1614.0
16%2.0
1663,y

1723.0 -

1695.0
1724.0
1696.0
1714.0
1655.0
1693.0
1644.0
i072.0
1595.0
16N9.0
1594.0
165%6.C
1613.0
17n6.0
1677.0

0.00109%9 LBS/SEC/BLADE (0. 14% OF HOT GAS FLOW)

= 0.001458 LBS/Sec/BLADE (0.186% OF HOT GAS FLOW)
0.002182 LBS/SEC/BLADE (0.279% OF HOT GAS FLOW)
0.0009344 LBS/SEC/BLADE (0.119% OF HOT GAS FLOW)

TEMPERATURE

STRESS

-11811.,6
13411.,0
-17884,8
-11680.1
~1343,1
10637,5
19332,0
28354,1
19080.6
46623.,0
316856,7
47545,0
32567.2
40809,
27931.9
36503,2
18098.4
268068.6
13707.4
23639,1
15967,3
27567.7
17760.1
23408,2
1629.2
16857,7
-15341.5
-6795,7
-17483.4
-1902,6
~106110.8
298,4
2893.,5
120104
16855,7
24049,5
9897.5
17656,8
5064,9
12291.3
5697.0
12530.6
6650,1
14194,5
2962,7
17421.8
24676,2
34634,1
246702.6
29877.6
7146.3
19480,2
~11652,7
~3681,8

LIFECHRS)

71484,0930
10 YRS PLUS
5454,8587
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
57681.3170
14558, 6486
2672.5972
1320.340A8
1664,5237
734,4266
2612.6721
852.,7499%
4028.0346
11R8.8443
207R0,R8790
3339.6795
66647 ,1680
6520.4147
44071.,1900
 4476,9934
34955,2040
9944,4265

10 YRS PLUS

51691.2180
7403,.7R69
16 YRS PLUS
5JP4.4752
10 YRS PLUS
73712.445%0
10 YRS PLUS
10 YRS PLUS
10 YRS PLUS
269%8,3230
6672,4621
70461 ,6R870
10672,5754
10 YRS PLUS
2Rh244,735D
10 YRS PLUS
25427,19%960
10 YRS PLUS
19529.3280
65302.1230
11513.3013
3617,1%42
1093.7090
4261,1433
3170.0921
10 YRS PLUS
22193.9110
26175.5910
10 YRS PLUS
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TABLE M-78

SCHEME B-5 FILM-CONVECTION COOLEb FABRICATED
IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD,
TIP SECTION, CONDITION 3A

ELEMENT NO. TEMPERATURE STRESS : LIFE(="8)
1 1601.0 17174.9 6R1970.,87 4T
2 1566. 0 27363.5 11649, 1080
3 16A2.40 -914s,7 10 ¥75 F_US
4 1640.,0 -1401,6 1L YHS PLUS
5 1600.0° . =6%66,8 13 =5 FLUS
& 1664,3 ~156n,2 17 Y&S BoLe
7 1668.2 7 ~565,0 19 YHS ks
b 1691.0 5250.3 10 YRS PLLC
9 1549.0 40623.5 15%2.5727

10 1541.0 43464, 4 771.559%
i1 157.0 446293.9 317,576
12 1548.0 49446,B 237,428
13 16(8.0 37651.0 477, 181"
14 1598.0 41589,7 C42.37R7
15 1648.0 - 28406,4 11R83.029*
i6 1638.0 32297.3 477,575+
17 15680 14573, % 12z274.175¢
18 16a8.0 18434,1 4417, 2727
1% 1714.,0 103C4.5 33792..37°
2C 170440 11711.4 27,684,977
21 1705.9 13645%.5 13%82,50¢41
22 1530.0 190846 3375.388¢
23 ' 1676.0C 22727.3 ' 17F1L397T
24 1665.4 2700R.4 GHZ. 3447
25 1731.0 5565.5 13 YF§ TR
r43 1690.0 19717.9
27 1769.0 -60583.5
23 - 1742.0 2882.2
29 16+45.3 -51%92,9
3 1663.0 1572.0
31 1675.0 ?2715.,2 “5 =
32 1659.0 713%.2 ug B
33 1708.0 -2924.9 § #
34 169G.0 2342.C -
35 1675.0 14929, 4 7.7
36 1564.0 178372.,6 10LT9 R
37 1732.4 61.9.5 1L 7R3 LR
3R 172C.0 11326.4 27283.,7:37
39 175%.9 69K9,9 1. ¥?§5 "Ll
40 1743.0* 10332.0 15599 ."19R
41 1752.3 11295,9 9119.5775
42 1740.0 14178,2 4345 ,5435
43 1785.0 11687 ,2 Tper, 2443
44 1741.0 . 14811,4 3534,2%2%
45 1743.0 14146,1 4549 ,47 R
46 1731.0 17p74.2 234B,359:
47 16¢9.U 29%85.0 33.,:%87¢
48 - 1671.0 34577.,0 169.375¢
49 1644,0 35131.5 278,72 3a
50 . 1693.0 ) 37761,5 131.3°37
51 1726.0 121%6.¢C 13275.:57%
52 1696.0 220n87.8 1635,237
53 17¢6.0 -1853.2 17 YRS PR
54 1742.0 431R.6 15 YES RPLu
LEADING EDGE We g = 0-0009032 LBS/SEC/BLADE (0.115% OF HOT GAS FLOW)
PRESSURE SIDE Weap = 0.001454 LBS/SEC/BLADE (0.186% OF HOT GAS FLOW)
SUCTION SIDE Wepg = 0.00218  LBS/SEC/BLADE (0.278% OF HOT GAS FLOW)
TRAILING EDGE  Weqp _ 0000872 LBS/SEC/BLADE (0.111% OF HOT GAS FLOW)
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SCHEME B-5 FILM-CONVECTION COOLED FABRICATED IMPINGEMENT TUBE BLADE

1.5 INCH CHORD

FIGURE M-14,
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