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FOREWORD

Under NASA Contract NAS 5-21715, the AiResearch Manufacturing Company,
a Division of The Garrett Corporation, developed a 65°%K Vuilleumier (VM)
cryogenic refrigerator for the NASA Goddard Space Flight Center (GSFC),
Greenbelt, Maryland. During the program, thermal analysis and stress analysis
notebooks were compiled for submittal to GSFC. This two-volume document con-
tains (or references) all material compiled during. the course of the thermal
and stress analyses. In certain instances, copyrighted reference material
was used during the analytical work and will not be reproduced in this
document. '

Volume |, identified as AiResearch document 74-9896-1, presents the
detailed thermal analysis that was conducted during the program.

Volume 2, identified as AiResearch document 74-9896-2 presents the
detailed stress analysis that was conducted during the program on various
component parts/assemblies of the VM refrigerator.
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SECTION |

INTRODUCTION

A structural analysis was performed on the 1/4~watt Vuilleumier
(VM) cryogenic refrigerator developed for the NASA Goddard Space Flight
Center, The analysis covered the complete assembly except for the cooling
jacket and mounting brackets. Maximum stresses, margins of safety, and
natural frequencies were calculated for structurally loaded refrigerator
* components shown in assembly drawing 852522.

The stress analysis indicates that the VM design is satisfactory for
the specified vibration environment, and the proof, burst, and normal

operating loads.

The organization and content of the Stress Analysis Engineering Notebook

is summarized. below:

Section 2

Section 3

Section 4

Section 8

Section 6

Section 7

~

Section 8

Stress Analysis Summary - Overviews and summarizes the
stress analysis effort performed during design and
development of the VM refrigerator.

Design Reguirements -~ Summarizes design requirements
specified by NASA GSFC that were the basis for WM
refrigerator prellminary design.

Material Properties - Reproduces AiResearch material
specifications and information used in design/stress
analysis of VM. References copyrighted vendor materials
specifications.

Crankshaft Assembly ~ Stress analysis of the complete shaft
assembly including wristpin, and connecting rod, and
ciitical speed analysis of the assembly.

Crankshaft Housing - Analysis covers the spherical
dome-cylinder intersection, sump cross tube intersection,
motor inner housing, motor outer housing, and flanged
connections,

Hot~End Pressure Shell - Analysis covers shell stresses
and deflections, flange connection, and vacuum jacket. -

Cold-End Pressure Shell - Analysis covers shell stresses
and deflections, flange connection, and vacuum jacket.

74-9896-2
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Section 9 Hot-End Displacer - Analysis covers collapsing
Pressure calculation and shell siresses and

. deflections. i
Section 10 Cold-End Displacer - Analysis covers collapsing
pressure calculation and shell stresses and
deflections.

74~9896-2

-~ e I=-2
AIRESEARCH MANUFACTURING COMPANY Pag
i OF CALIFORRIA




SECTION 2
STRESS ANALYSIS SUMMARY

74-9896-2
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STRESS AMALYSIS AND MECHANICAL. DES LG

INTRODUCTION. . .

Thiswsectiop. summarizes. the structural analysis performed on. the 1/h-watt
Vuilleumier, (VM), Cryogenic,Refrjgerator. developed, for the NASA, Goddard Space,, ., |
Flight Center.,. The analysis covered the complete: assombly cxcept for the cool-
ing jackek and mounting. hrackets,..Maximum stresses, margins of safety,.and .
natural .frequencies.were caleulated For struc*uraliy loaded vofrigerator com-
ponents shown on the final assembly draW|ng 852522, '

The structural analysis, rrlﬁlcgteﬁ,that,,the VM design is satisfactory for
the specified -vibration environment, and the proof, burst, and normal operating
toads, K . ST " . fal

STRESS, ANALYSI|S,
Stress anaiysis pertormed on the i/h-watt Vuiileumier (VM) cryogenic
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mountlng brackeps.‘lMax:mymHs resses, marqqns‘gf sgfety,”and ngtural Irequeqcnel‘x‘|
Pl ateen 4l 1t l s 5" ‘I 1 ' I 1
wxré EarcEtalsd Fob ¢Lruutuvu11 'UudLJ 1eFr1quthuv"coﬂpunLu{s ch@wn}rn the

P SEF R A Fawl B T E T ¥ -1,

MM Descrintian

ot

S -

- = - - -

- < A l-n-ln-f-' Anc::;nf:ng O'F tha_ \I_M rnfrnﬂqrni-nfr- ie g-unn hora. tn, . :lJ.t‘l in voders.
A S A e A i -
. .

i.?‘!’:!"\flll’\g +|-\:: :xnml 15'23_1-“':5"’!2335‘,’—‘.*'1"' r-l'\ FP!‘!‘._“‘;‘."S:_—,A_":‘PCES“E@‘:L,;Ifl“-!?l r'!:‘ahllhc f_\‘F

wt by 11k .-n-F.-..-.A.—--.-n-A.- fe Aaracamind Thn l:" e YT

—- R et i, R e

- ] 1 il TWSE 1 UTEL £ A

a1 rava P R ey A

-l - 1 "Il 1\9' ] I\;!c rauy

= [ - TRIFD WM BT D UIEI AT Ty o AT WL F R TR E C IR AR TFI0) B ITTI IR W L

F e v e rTER RTINS et eV y ETR 1T ¢l g iati i e Tt RE RITh acvumt sl o
TgesTyn speed ol BOUTPM andTH' TONTTANOUIRDpErETION TS 1gn~TiTe 6T Iwh yea 3 "=
Tinimum, mMoving® EOMPOhENtS @ tiTh The Mach W' ToNSIst-of & EranksnatlL™' ~rr=cnen
"assembly which dFTVéE“TWE‘dTébﬁaﬁé?E‘lone hot one” con) aftathéa‘to‘tﬁe"" s
“Tcrankshaft with EBhnchiﬁé‘?bas. Crankshaft throws are 90 degreés’ apart with
the hot d|5pidcer Ieadlng. The dispﬁacers travel inside of packed-béd regen="
erators that are enclosed in pressure sheHs joined to the crankshaft housmg N
Thus the entire assemb‘v forms a pressure-tight enclosure.” The operating

_gas in the enclosure is helium. The crankshaft is driven by an electric

,mntp_r-

- x

- - -

L3 -

- ¥

) 1

- .

- - ) ,-i-nEGEG z
LY s LI s e | l"d}jcé-l

[~ [re——=n n
- W{_E;:.ur.;ﬁ!_u:;Eﬁsywanﬂmmn rOUDANY
i OF CALIFORNIA

Sl LT AP SO SRR SIIIGT, T DRI ——

T




FOLDOUT FRAME §
TOTNOUT PRV ).

HOTOR
e ;
i
it ;RQ. ] CRARKSHART ? VACUUM JACKET
5 2
; / SUMP HOUSIKG
HOT-END

GOLD-EHD PRESSURE
FSEE?URE SHELL
5
! i |2 AN - R TS \
el B s AT o = BN ’
e - - / f&.{/ o
2 Lo AL : ;‘
g = 7 : === y
1
E
H
YACULM
JACKET
HOT-END
DISPLACER
g?;g;jsgi\ INTERFAGE
FLANGE | HTERFACE
LARD
CRANKSHAFT
HOUS| HE
AL PAGE ®

) Figure 2=-1, Ft.'ac.tiona] Watt Vuilleumier
Cryopgenic Refrigerator

ORIGINAL PAGE &

OF POOR QUALIFY

7h-gB96-2

AIRESERRCH MARUFACTURING COMPANY Page 2-2
: ] OF GALIFORHIA



For analytical purposes, various parts groupings were considered
separately. Physical descriptions of these groups are given below.

2. Crankshaft Assembly

The crankshaft assembly is an eccentric shaft on which the cold end
crank and the bearing journal are stacked., A bolt threaded into the eccen-
tric shaft secures the parts to the shaft. The hot end crank is an integral
part of the shaft.

3. Crankshaft Housing

The group of structural elements surrounding the crankshaft are desig-
nated as the crankshaft housing and consist of: the spherical section and
flanged crosstubes of the sump housing; the bearing sleeve; the closure cap;
the retaining ring; and the inner and outer motor housings. The retaining
ring and closure cap form an enclosure on one side of the crankshaft housing,
and the inner motor housing form the cnclosure on the cther side. The ends
of the crankshaft housing are connected to the hot and cold end pressure
shells by threaded flange connections.

L, Refrigerator Mounting

The refrigerator is mounted by brackets that attach to the sump struc-
ture. The brackets support the machine and transmit external environmental
loads (i.e., shock and vibration) to the sump mounting points.

5. Hot-End Pressure Shell

The hot-end pressure shell is a cylinder with a flange on one end and a
dome at the other. The dome supports the bearing, which supports the hot
end of the hot displacer. A vacuum jacket completely surrounds the hot-end
pressure shell assembly.

6. Cold-End Pressure Shell

The cold-end pressure shell is a cylinder with a flange on one end and a
closure cap on the other end. A vacuum jacket completely surrounds the cold-
end pressure shell,

7. Hot-End and Cold End-Displacers

Both displacers are cylindrical in shape, enclosed by domes on the out-
board ends. The cylindrical inboard end contain rod bearings for the con-
necting rods that attach the displacers to the crankshaft. Linear bearings
support the reciprocating displacers, The hot-end displacer is supported at
hoth- ends. The cold end displacer is supported at the inboard end only.

. 7L-9896-2
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Stress Analysis Summary

Stress analysis was performed on major sections of the VM refrigerator..
Design load considerations and criteria for material allowable stresses are
overviewed below, followed by results of the stress analysis.

1. Loads and Material Stress Criteria

a. Loads

Pressure throughout the enclosure is nearly uniform except _for very low
pressure differentials (between 6.895 x 103 and 3.447 x 1ot N/m? (1 and 5
psi) caused by flow friction. Although the pressure is essentially uniform
within the machine, the pressure varies begween the approximate limits of
6.088 x 108 N/w? (883 psia) and 6.895 x 10° N/m? (1000 psia) during each
crankshaft revolution,

The components subjected to working pressures were analyzed for:

Operating Pressure = 8.62 x 106 N/m2 (1250 psia)

it

Proof Pressure = 1.67 x Operating Pressure =

1.420 x 107 N/mZ (2060 psig)

I

Burst Pressure = 2.25 x Operating Pressure =
1.931 x 10/ N/m* (2800 psig)

The maximum temperature at the end of the hot end pressure shell is
9229 (1200°F). Temperature at the end of the cold displacer is 659K
(-3430F). .

Dynamic loads resulting from the reciprocating motion of the displiacers,
and environmentally induced vibratory loads were also considered in the

Stress analysis.

b. Material Stress Criteria

Allowable stresses for various materials used in the refrigerator were
generally estabiished as follows:

o Components subjected to working pressure to withstand proof pres-
sure without permanent deformation and burst pressure without
rupture.

o For components subjected to high temperatures,.the aliowable creep

stress is that value-at which 0.2 percent creep oeccurs in 20,000
hours, (2.28 years).

o} For components subjected to cyclic loads, the allowabie stgess for
steel components will be based on a life requirement of 10° cycles.
7h-9896-2
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2. Analytical Summaries

a. Crankshaft Assembly Analysis

Both connecting rods simultaneously transmit three types of loads to the
crankshaft: (1) dynamic loads; (2) gas pressure loads; and (3) vibratory
loads. Dynamic loads are caused by linear acceleration of displacer masses;
the gas pressure load is caused by pressure drop across the regenerative bed;
and the vibratory load corresponds to the specified random vibration environ-
ment. These combined loads were imposed on the shaft, which was considered as
an overhung beam on two supports. Shear and moment diagrams were drawn to
identify maximum loads and determine maximum stresses.

A summary of the analysis performed con the crankshaft assembly is pre-
sented in Table 2-1. -

b. Crankshaft Housfnq Analysis

The crankshaft housing was analyzed for 8.62 x 106N/m (1250 psi) maximum

operating pressure and 1.931 x 107N/m? (2800 psi) burst pressure. The motor
outer housing was analyzed for loads due to random vibration. Portions of the
crankshaft housing were included in the hot end pressure shell model and the
cold end pressure shell model.

A summary of the analysis performed on the crankshaft housing is presented
in Table 2-2,

c. Hot-End Pressure Shell Analysis

The hot end pressure shell was analyzed for B.62 x 106N/m2 (1250 psi) maxi-
mum operating pressure and 1.931 x 107N/m? (2800 psi) burst pressure. Stresses
due to a vibratory load of 87 g {random vibration) were also determined. I[n
addition, a temperature gradient was imposed on the shell, with 9229K (1200°F),
at the dome and 333°K (140°F) at the flange. .

A summary of the analysis performed on the hot-end pressure shell is
presented in Table 2-3,

d. Cold-End Pressure Shell Analysis

The cold~end pressure shell was analyzed for lngerna! pressure and vibra-
tory loading. The anal;s:s was performed for 2 x 10 N/ (1250 psi) operating
pressure and 1.931 x 10/N/m? (2800 psi) burst pressure.

A summary of the analysis performed on ‘the cold-end pressure shell is
presented in Table 2-14,

e. Hot-End and Cold-End Displacer Anaivsis

The hot displacer was analyzed for external pressure and temperature loading
using Kalnin's shell analysis program. The analysis was performed at maximum

. | 74_9896"2
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TABLE 2-1

CRANKSHAFT ASSEMBLY STRESS ANALYS]S SUMMARY

Detail
Assy/Part Design Requirement Comments
Crankshaft (a) Stacked-part interfaces | Bolt preload sufficient to
stacked-parts, must not separate under | preclude separation of
cold crank, bending load. stacked-parts.
bearing
Journal, and (b) Combined axial prestress| Stresses due to preload and
bolt and bending stresses vibration less than ailowable
shall not exceed allow- | stresses. Tensile, bending,
abte stress. and thread shear stresses
computed.
(c) Shear pins and/or fric-

tion between stocked-
parts must transmit
torque.

Forces transmitted toc crank~
shaft convert to torque due

to crank eccentricity. Shear
pins between stacked parts was
found sufficient to transmit
torque.

Overhang Maximum bending and shear Calculated stresses low;
section stresses must be endured, margin of safety adequate.
Critical Critical speed must be higher | AiResearch computer program
speed than maximum operating speed. | V0245 determined first rigid-
analysis body mode to be significantly
higher than 400 rpm maximum
operating speed.
Crankshaft Determine unbalance Reciprocating linear unbalance
rotary was determined as well as

unbalance

rotary unbalance. Results
indicated that correction for
rotary unbalance not required
because: 1) total linear
unbalance cannot be corrected;
2) VM is low-speed machine;

3) envelope limitation;

L) past experience with this
problem.

Connecting rod,
wrist pin and

Parts must endure dispiacer
forces transmitted to crank-

Calculated stresses using
displacer forces indicate

retainer shaft. adequate safety margin.
= , 74-9896-2
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TABLE 2-2

CRANKSHAFT HOUSING STRESS ANALYSIS SUMMARY

Detail
Assy/Part

Design Requirement

Comments

Housing at cross
tube intersec-
ticn

Must withstand maximum pres-
sure.

Particular attention given to
fact that sump housing is
weakened by intersection of
the cross tubes. Analysis
showed the reinforcement
around the holes are adeguate
to resist the pressures.

Spherical dome
and cylinder
intersection
{cold end)

Must withstand pressure and
vibratory loading.

Stresses due to the vibratory
loads were added to pressure
load stresses and were found
to be at safe levels.

Flanged
connections

Installation torque must be
sufficient to prevent joint
separation. Must withstand
preload plus applied load,

Installation torque specified
on drawing sufficient to pre-
vent joint separation.
Stresses are low.

Tubular
sectiony cold
end

Must withstand pressure and
vibratory loading.

Combined stresses are at safe
levels.

Motor inner
hous ing

Must withstand internal pres-
sure.

Shell analysis and flange
analysis show safe stress
level.

Motor outer
housing

Must withstand vibratory
foads.

Analysis of housing and
fasteners show acceptable
stress levels for 98 g's
parallel and 68 g's perpen-
dicular to the motor center-
tine.

AIRESEARCH MANUFACTURING COMPANY l
OF CALIFORNIA !
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TABLE 2-3

HOT-END PRESSURE SHELL STRESS ANALYSIS SUMMARY

Detail
Assy/Part

Design Requirement

Comments

Hot~end pressure
shell; included
hot end flange
and adjacent
tubular portion
of sump housing

Must have adequate strength
to support pressure, tempera-
ture, and vibratory loading.

Hot end flange and adjacent
tubular portion of sump
housing were included in the
shell analysis model.

Analysis was performed with
Kalnins' shell program.
Pressure and temperature
loads were imposed on the
shell. Resulting meridional
stresses were added to
stresses fTrom vibratory load-
ing.

Pressure shell strength was
found to be adequate to sup-
port pressure, temperature,
and vibratory loading.

Flanged
connection

Installation torque must be
sufficient to prevent joint
separation. Must withstand
preload plus applied load.

Installation torque specified
on drawing sufficient to pre-
vent joint separation.
Stresses are low.

Shell/displacer
deflections

Must be no interference
between the shell and dis-
placer under vibratory
loading.

Deflections were calculated
to determine if interference
between the displacer and the
heat exchanger sleeve would
occur. The computer deflec~
tions were found to be less
than the clearances.

Hot bearing
shaft

Must withstand vibratory
loads transmitted to dome,
in combination with temper-
ature/pressure loads.

Maximum bending moment at

root of hot bearing shaft is
transmitted to the dome,
generating meridional and

hoop stresses. These stresses
were manually calculated and
added to pressure and temper-
ature stresses. The combined
stress did not exceed the
allowable stress.

Hot end

Yacuum jacket must be capable
of resisting collapsing pres-
sure

Calculations show that collap~
sing pressure is much higher
than actual external pressure.

AIRESEARCH MANUFACTURING COMPANY
OF CALIFORNIA *
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TABLE 2-4

COLD-END PRESSURE SHELL STRESS ANALYS!S SUMMARY

Detail
Assy/Part

Design Requirement

Comments

Pressure shell

Must have adequate strength
to withstand pressure, tem-
perature, and vibratory
loading.

Pressure sheil analyzed with
Kalnins' shell program for
internal pressure and temper-
ature loading. The tempera-
ture was 333%K {1409F) at the
sump and 65°K (-343°F) at the
cold end.

Stresses due to vibratory
ioads were computed and com-
bined with shelil stresses due
to max operating pressure,

Computed stresses were below
the allowable stresses.

Flanged
connection

Installation torque must he
sufficient to prevent joint
separation. Must withstand
pirelovad plus applied load.

Installation torque specified
to prevent joint separation.
Stresses are low.

Cold-end
pressure shell
and displacer

Determine whether clearance
is sufficient to preclude
contact between the shell and
displacer under vibratory
loads.

Cold end displacement due to
self-induced vibration must
not exceed 0.000200 inches.

Analysis indicates contact
will occur between the shell
and displacer during the
application of the vibratory
loads. Such contact, however,
Is not detrimental because:
1) the deflections are elas-
tic and momentary, and 2) the
probable consequence of shell/
displacer contact would be a
momentary stalling of the
engine, after which the engind
will continue to operate withs-
out performance degradation.

AiResearch computer program
Y0245 was used to determine
the displacement at the cold
end due to self-induced vibra-
tion, At max operating speed
(400 rpm), displacement at
cold end was found to be less
than the allowable displace~
ment.

Vacuum jacket

Must be capable of resisting-
external pressure,

Analysis indicates that
vacuum jacket wiill withstand
external pressure with adequ-
ate margin of safety.

AIRESEARGH MANUFACTURING COMPANY
OF CALIFORNA *
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operating pressure and at burst pressure. The temperature gradient was 922°K
(1200°F) at the hot end and 333°K (140°F) at the inboard bearing. The external
collapsing pressure were also determined. A summary of the analysis in the
hot-end and cold-end displacers is presented in Table 2-5,

TABLE 2-5

HOT END AND COLD END DISPLACER STRESS ANALYSIS SUMMARY

Detail
Assy/Part Design Requirement Comments
Displacer Must endure collapsing pres-| Calculated collapsing pres-

Sure

Must endure combined pres-
sure and temperature loads

sure was found to be much
higher than the actual exter-
nal operating pressure.

Hot displacer was analyzed
with Kalnins' shell program.

A model of the entire displacer
and part of the hearing
journal section was prepared.
Pressure and temperature loads:
were jmposed on the model.
Maximum stresses from computer
output were less than the
allowable stresses. Cold
displacer stresses, computed
manually, are less than the
allowable stresses.

Hot displacer | Tip deflection must not
bearing cause interference under
journal vibratory loading.

Maximum deflection at the

tip was calculated to deter-
mine if interference would
cccur between the jourpal

and the bearing under
vibratory loads. The calcu~
lated radial displacements
were found to be less than
the minimum running clearance.

.
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SECTION 3

DES]GN REQUIREMENTS

INTRODUCT ON

The Vuilleumier cryogenic refrigerator has been designed to meet require-
ments specified by NASA Goddard Space Flight Center {GSFC}. This section
summarizes NASA GSFC design requirements that served as a basis for the original
VM layout drawings.
NASA GSFC PRELIMINARY DESIGN REQUIREMENTS

The NASA GSFC preliminary design requirements are summarized in Table 3-1,
These include operational performance requirements and the qualification and
operational environments that the machine must endure.

STRESS ANALYSIS

The stress analysis and thermal analysis were based on the layout drawing

(Figure 2-1)., As a result of these analyses and subsequent design iterations,

the drawing was changed to update the basic design.

The vibration requirements for the fractional watt VM refrigerator are
given in the following figures:

Figure 3-1., Sinusoidal Vibration in Lateral Direction
Figure 3-2. Sinusoidal Vibration in Longitudinal Direction

Figure 3-3, Random Vibration for Each Axis.

74-9896-2
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TABLE 3-1

PRELIMINARY DESIGN REQUIREMENTS
VUILLEUMIER CRYOGENIC ENGINE

Parameter

Performance o
Cooling capacity at 65%K after 2 yrs
Thermal power input
Electrical power for drive motor
Temperatures
Thermal power input
Heat rejection

Weight

Size

Spacecraft Qualification Environment
Shock
Humidity
Temperature
Relative humidity
Vibration
Sinusoidal
Lateral (X-X and Y-Y)
Longitudinai (2-Z)
Random
Prelaunch environment
Temperature
Relative humidity
Duration
Design load
Ultimate static load factor
Storage temperature (up to 3 yrs)
Pressure (up to 3 yrs.)

Operating Environment
Shock
Acceleration
Level
Duration
Vibration
Sinisoidal
Lateral (X-X and Y-Y)
Longitudinal (z2-7)
Random
Temperature
Pressure

AIRESEARCH MANUFACTURING COMPANY
OF CALIFORNIA *

Requirements

1/4 watt min.
80 watts max.
10 watts max.

Not specified
180°F

18 Ibs. max.

Not specified

Not Specified

30 2%
90 +3%

See Figure 3-1
See Figure 3-2
See Figure 3-3

75 +5°F

50% max.

3 weeks

309
0 to 130°F

1 atm to 10-1° torr

Not specified

S g
Not specified

See Figure 3-1
See Figure 3-2
See Figure 3-3
0 to 120°F

! atm to 10-1°

74-9896-2
Page 3-2
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SECTION L4

MATERIAL PROPERTIES

This section references/reproduces material properties information that
was used during stress analysis performed on the NASA Goddard 1/4 watt
Vuilleumier cryogenic refrigerator. Certain material properties catalog in-

formation was copyrighted and wiill not be reproduced here. In this case, the
publication and its source are listed.
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‘i -7
SHEET NO. =

CHECKED 8Y

4. MATEMAL TRoPTISS

41 Inconel T2

47 PH 13- Mo

q 43 To071% Alum ALLoY

4.4 Trramom Alley Ti-64Y- 4V

4.5 TURGITED — CARBINE ,CA 3o
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paTeE 23 Jams ¢ calc. N0, S =63 sneerno. D
PART NO.__BS LT Yo ra ML

MagirtasTa

MODEL NO

PREPARED BY CHECKED &Y

4.1 TRconge 113

The specifications pertaining to Inconel 718 which were used during the
stress analysis are listed below.

Aerospace Material Specifications (by Society of Automotive Engineers)

AMS5662B Alltoy Bars, Forgings, and Rings, Corrosion and
Issued 9-1-65 Heat Resistant

Rev. ll«1-67

AMS56638 Alloy Bars, Forgings, and Rings, Corrosion and
Issued 9~1-65 Heat Resistant

Rev. |1-1-67 )
AMS5596C Alloy Sheet, Strip, and Plate, Corrosion and Heat
Issued |-31.64 Resistant

Rev. 11-1-68

Other Specifications

Catalog T-39 Huntington Alloy Products Division; Inconel 718
International Catalog T-39, pages I3, 4, I5, and 16
Nickel Corp.

B
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patE 2D Tam 1¢ caLC. NO. & CB63  gueer nO. 4-4

PART NO.

PREPARED BY NS AMETD

BSeETL

MODELNO.y“'W' Vi,

CHECKED BY

4,1 MECHANICAL AND PHYSICAL PROPERTIES OF INCONEL 718

Alloy: Inconel 718, AMS 5662, AMS 5663, AMS 5596

Form: Bars, Forgings, Sheet and Plate;
Consumable Electrode or Vacuum Induction Kelted

Condition: Solution and Precipitation Heat Treated

Mechanical Properties at Room Temperature (Minimum):

Ultimate Tensile Strength, KSI 180.0
Yield Strength (0.2% offset), KSI 150,90
Elongation, % i0.0

Physical Properties:

Modulus of Elasticity, 10° psi 29.6
PDensity, Ib/cu. in. . 297 o
Thermal Conductivity, BTU/hr/ft?/%F/ft 6.3 at 70°F

Mean Coefficient of Expansion, 107%in/in/°F 7.6 (70° to 400°F)

~
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calc. no, 262LI
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CHECKED BY

SHEET NO. ﬂ

PREPARED By 11 2Tarn W70

4.1 Tacongw 118

CREEP AMD CTRECEP ROPTIRG v3S. TeM P ToRR
LM =

LARSoM - MILLER. PoaremeTeER

i

(T+4%o)(zo+leg t) X167

Wwerg : T= Temg. | °F

B

o
“

TImE ) HRYT,

SEE PAGE 4-C TN AREEP Ano SREER - ROPTORE VI LM
For. L= ZQJQQQI HR-‘S',

Y oY eneep CREEP - RapTURE
(&) (e3I) {esy)
\2oo0, 40.4 35,0 4.0
1100, 34,0 T.0 2.0
loca, 35,4 167 1is,
Yea, 3,0 135, —
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©.2% ergey

T80 HES, \

crEmy TOPTORE §
/ 29,8 0a, R, -

Enpuranes (obeoycies)

STRESY - &SI

[t n [ I ] ! )
o oo
TEMPERATORE - T

1
T

ENDORAICE | SREEP 40D CREEP PNpPTORG
ALLSWABLES. VS. TEMPERATURE Pof Trncang, 113
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Q-.“L ?H‘ 13‘% Ma

The specification .sheets pertaining to ARMCO PHIZ-8MD used during the
stress analysis are listed below:

Catalog 5-33b Armco PHI3-8MD, Precipitation-Hardening
Product Data Stainless Steel Bar, Wire, Plate, and Forging
Armco Steel Corp. Billets, Pages 4, 6, and 12 .

Frow MIL-HDBIK- G, TH 13-3 Mg in CanpiTi H 1000 Hayee
F-‘-o‘- '?—‘55,000.?5‘5
Fyy = 197,200, P71

THE ANALYHT Wil USgE

Fro= 2o%,00a, FTT

F‘\'Y = \96,0‘9& . ?SI

. AIRESEARCH MANUFACTURING COMPANY
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CHECKED BY

4.3 TIoME  alom. ALy

M5 - T3 e 9§ -&-TS0/

FPrem MnL-}-wb\c«-E‘J

Ftu= &7,000. FST

?'1'7 = gcl Qonl' ?ﬂ

STRESS corpame THRESBeLy " SRews = $3,000, F5x (Min.) -
) (¥Rt TRewsURST)
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pare 23 Ty T4 ; cALc. NO. & L&D sHEET NO. el B
PART NO. as 2_‘51.?..‘ MODEL NO. ’/4— WAL \lu ﬁ [

PREPARED BY M SRAM TS CHECKED BY

L4 Timan Avey Ti-Gal -4V

o MECHANICAL AND PHYSICAL PROPERTIES OF TITANIUM ALLOY Ti-6A1-4V

Alloy: TI~6A1=4V, AMS 4928
Form: Bars and Forgings
tondition: Annealed

Mechanical Properties at Room Temperatyre:

Ultimate Tensile Strength, KSI 130.0 minimum
Yield Strength (0.24 offset), KSI 120.0 minimum
Elongation, % In 4D 10.0 minimum

physical Properties:

Modulus of Elasticity, 10% psi 16.0

bensity, 1b/cu,in, - 0.160

Thermal Conductivity,B8TU/hr/ft2/%F/ft 4,2 at 70°%F

Mean Coefflent of Expansion,!0-%in/In/°F 5.3 (70° to 200°F)
Specific Heat, BTU/1b/°F 0.130 at 70°F
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'/q- N ‘VrM;

PART NO. DS TS MODEL NO.
PREPARED BY MOBA ™Mo T CHECKED BY

4.5 TUNGSTEN - CARBING ; CADO

The specification sheets pertaining to tungsten carbide used during the
stress analysis are listed below:

Catalog 300 Series High Strength Microcarbides for Tools and Dies,
Copyright [969 4-page specification
Carmet Co.

DENGITY + \A & Qun /ee
TRANSVERSE RPTURE <&ReNGTH » 450000 ST
HARDNESS : 9L Re '

INFORMATION RECEIVED FROM:

CALMET (€0, -&TANTON, CALF.

PUONE: ALTid — 28-580

M. LARRyY WieasTeE IUTOLMED THAT TUE SweAR
STRENGTM OF THIo MATERAL IS NEARLY EQUAL TO F
IS TRANSVERSE RUPTURE SRaugT™.

Zur ¥ 450000 v&T

- Lur _ lpoo $C
Tt s {0000 P

. S e
~
CcARRE AIRESEARCH MANUFACTURING COMPANY
i, OF CALIFORNIA
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_SUBCASE KO 1 FNR FOURIFR HARMONIC €OS 0 THETA

ANVLROD OMIENLOVANNYIN HOUVISIHIV |

! VINUOAIYD Jo

BOUNDARY COMDITYONS AT STARTING EDGF t= «00000 3= «60000 5= 00000 7= 200000
“BOUNDARY CONDITIONS AT FINAL™ “TEDGE 77" 2= 00000 T 4= Y0000 L L00000 By L0000
LOADS FOR PART N@ 1 SUBCASE NO 17
__RING LUADS AT END_OF THTS PART ARE__8c  =,00000 NPHIZ _»,00000 HPHI=z =.00000 Nz =,00000
WKz wo 00000 UKa = 00000 UTHKz  =.00000
SURFACE_AND TEMP LOADS ARE PR «12500404 PFIz ' =,a00000 PTHETAZ _m3 060000 TLE 14000403 TUs  .14000+03
L LBADRS FAR PART Np 2 SUBCASE NO g .
RING LOADS AT END OF THTS PART ARE  On  «,00000 NpHI® ~,00000 HPHI® =.00000 Na =, 00000
o WKz m,00000 UK  =,00000 NTHKs  =,00000
SURFACE AND TFMP LOADS ARE P= 412500408 PFIz  =.00000 PTHETAZ =,00000 TLe 14000403 TUx 14900403
LOADS FNR PART Mo T SUBCASE NR ¢
T "RING LOADS AT END OF THIS PART ARE ~ 85 =,00000 ., NPHI® =,00000  MPHI=™ =,0000% Na = 00000
WKz  «s00000 UKz =~,00000 UTHKE  =,00000 -
T 7 TSURFACE AND TEMP LOADS ARE P=  ,12500404 PFIT =,00000 PTHETAR ~= 000007 TLE 1306903 TUZ — TUOC0+V3
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RING LOADS AT END OF THIS PART ARE. 0= =,00000 NPHIR =4 00000 MPHIZ =,00000 . N3 =,00000
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.EPBFﬂC?,QEEHIEHEmEQ“PS ARE Pz ,12500404 PpFI= 00000 ° PTHFTA= =,00000 TLo 414000403 TUs  .14000+03
LOADS FOR PART No 5 SUBCASE NO |
RING LOADS AT END OF THTS PARY ARE 0=  w=,00000 NPHI®  »,00000 MPHT= =,00000 N=  =,00000
e HKE_ 000000 uK= 2,00000  UTHKS  -.00000 .
SURFACE ANp TEMP LOADS ARE P2 ,12500+08 PFIZ =.00000 PTHETAZ «,00000 Thr W 54000403 TUz 14000403
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T-9686-4/

LOARS FBR PART M@ & SUBCASE N 4

TRING UOANS KT ENG UF THTS PARTTARE T GE ~FL000008 ~ " "NpHI= 00000 MPRYIS =, 00000 NI =, 00000
WKZ  w 00000 . UKa =,00000 UTHKR  =,00000

— SURFACE AND TEWMY LOADS AdE P= S 12500+0H pFIz ""Rm.00000 PTHETIE__3T?UﬂUﬂ"___TEE‘——TT¢U0U¥U3'“TU=__—TTWGUU*UJ

LOANS  FARTPART™ MG 77" SUBCASE NO {7
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WKz “=,00000 UKz =,00000 UTHKE  «,00000
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_SURFACE AND TEMP LOADS ARF P= »12500+04 PFI= =,00000 _ PTHFTA= w=,00000 TL= __:}QQOETOZ "IQE___.lqEOOtOS L

e LNADS FOR PART NO 8 SUBTASE NO 1§ . . L e e .
RING LOAD® AT END OF THTS PART ARE DBz w=.00000 NPHIZ w=,00000 MPHTIz «,00600 Nz =,00000 :

e . WK =,00000 UKz =, 00000 , UTHKs  =,00000 .. e e e e e
SURFACE AND TEMP LOADS ARE p= «12500408 pFlz «,00000 PIHFTAE =, 00000 TLxn «18000+403  TU= 140006403

P e e 4 m—— e — 4 O ememm—e— -
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LOADS FOR PART NO 9 SUBPASE NO

TTRING LOADS AT END OF THTS PART ARE 0% "=,00000  "NPHIZ “=,00000 ~ MPHIZ = 00006™ " N=""w,00000™ =" "
Wz w=,00000 Uk= =,00000 UTHK®  =,00000

T SURFACE TAND TEMP L0ADS ARE P2 12500404 PFIT =, 00000 "PTHETAS 00000 TLe "TL67000403 TTTUx T L 67000403 -

... . EODE NUMBERS OF VARIABLE LPADS OVER THIS PARTy GIVEN BY FGENS BELQWe ARE 4 B ; } N

TET LINEAR FUNCTION GENERATQR NJ, 18 FROM 3 POINTS
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.. X CODRDINATES _  .0000 L1250%00  ,4438401  _ e e . -
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Y CODRDINATES «1500+03  .130040%  ,1200404 ' - - T T
_X COORDINATES 0000 ,1250=00  L4438+01 . e

LAADS FNR PART NO 10 SUBLASE NO o ' ' . e -

% RING LOADS AT END OF THIS PARY ARFE 03  «,00000 NPHIE =,00000 MPHT=2 w,0000n Nz «,00000
_E...T__ e Mg =,00000 UK= =,00000  UTHKs =,00009 L. . . .
Ea SURFACE AND YEMP LOADS ARE pw «12500404 pFIz «,00000 PTYHETAZ =,00000 Tie «12000+04 TU= «12000+04
E LOADS FOR PART ND 11 SUBCASE NO 1 .
d“'}'ﬁ" RING LOADS AT END OF THIS, PART ARE Gz =, 00000 NPHI= = ,00000 MPHTI= =,00000 " No  w,00000 - -
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SURFACE AND TEMP LOADS ARE Pz 12500404 PFIm =.00000 _ PTHETAS =.00000  TL= 412000404 TU=z _ .12000+04

. LOAPS FAR PART NO 1% SUBCASE NO_ §
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. WKz w,00000 __UKg =, 00000 UTHK= e« 00000 B . e I . R o

SURFACE AND TEMP LOADS ARE P= 17500408 PFI= =,00000 PTHETAS  ».00000 TL= «12000408 TUz

- 1 - — - - — . - —

LNADS FOR PART ND 1d SUBCASE NG |

MEHT= 00000 ~ "Nz «, 00000

Z “TRING LOADS AT END OF THTS PART ARE A= =,00000 NMPHI= =,00000
% WKz =,00000 UK=  «,00000 UTHK= =,00000
g SURFACE AND TEHP TOADS ARF “Pz ™ 12500404 "PFI=" =,00000 ~~ PYHFTAG ~5,00000 ~ TLe  212000¢04 TUS 12000404 ~— — —
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KALNING SHELL STRFSS ANALYGTSasaesare HOT END PRE%SURF SHELL  MORINMDTO JUN 7%

1250 psI PLUS TEMPERATURE LOADING

_DEFLFCTIONS AND STRESS PESULTANTS FOR WAVE MUMBER Nx= .08

#7-L 9bey
Z-9686-1.

3 X W 2 UPHI NPHI RPHI WP HI UTHETA Y NTHETA MTHETA
b
H HATN SHFLL PART NO 1 e
0000 400000 »51A59403 L.00000 LT4031403  #00000 =.53763+02 00000 £ 00000 18072404 =,35407+02
L0250 2535404  LU85039403 . 61385«04__ JT40314+03_ -~ 19B02m02 ~,081655402 00000 « 00000 w AT0T6400 =, 28995402
z L0500 496600704 38499403 LT1853-03  .74031403 =.367iy=02" ~.31R20¥02 00000 o OO0 L ASUTF UL T 22T 69408
)
g L0500 o96601m00 38499403 J11A5T=03 L T4031403_ =,36T14e02 =,31220402 00000 « 00000 =, 15018404 =,22769402
2 0750 . 20653m03 432363403 J1Ti70w03 474031403 =l.50757e02 w.22372402 00000 « 00000 = I3R57F05 07000502
E L1000 3880303 (26717403  L22139=03  JTH031403 ~.61968-02 ~,14998+02 00000 20000 “ 10759¢04 =~,11A9R+02
=
E TIDB0 e3ARNT=03 L E6TIBa0T 225130503 TLTUNI403 w61 96902 =, [U99BFNETOHGAGT T S00000T =, I0TSIRLT = TIE98A0E
] L1250 o51406-03 421617403 26T90-03  JT40334+03 =»To403~02 =,89677+01  .00000 00000 ~.B80612403 =,75743401
g JAB00____+49778=03 «17093403 _ 311 T0=03 74031403 =.T76424m02 =, 81410401 «N0000 00000 52890403 =,40961+01
= - . : ,
gg L1500 W49TT8=03 L17092403  J33170=03  LT4031403 = T6120=02 =l 414074081 400000 «00000 =, 52890403 ~,40960401
26 L1750 4B89245-03_ (13147403 .I5326m03 _ aTH031403 _=lT79177x02 =,37261=00 00000 00000 =, 25523403 =,1472740}
52 L2000 10915702 #97635402  .39314m03  .T4031403 =.79620=02 L24799+01  ,00000 « 000075 LD2822301  ,33203-00
SE
o
£z | L2000 #10915-02  #97631402 _ 23931003 74031403  ~e79620.02__ LFAB02404 00000 200000 52778401 ,33210-00
I TTTTL2250 T4 12884-02  o69041403 | L&83172-03 T 74031403 T =, 774912027 J4553{¥01 (0000 L 00007 2adaTFe3 13872401
12500  .14768402  LA5177402  .2697003  .74031403 =.72783-02 59716401 00000 « 00000 LA5527+403 ,17915+01
HATN SHELL PART NO 2 )
J0000  o1476802  JA5{73402  .06970e03 74031403 _=e72783a02 59718401 L00000 + 00000 JUBS2T403 17914404
22017 T 20198002 e 261934027 L7761A=03 T LT4031403 TR, 147730027 04162401 00007 AL SISIUBF0L L T328R% 0]
LUUB2 PUTT1e02 «o BTS5T3401 5058902 74031403  +34373=03 J32716=00 00000 £ 00600 15796404 L 9B149A01
Eﬁ LO4RYTT L 34792~08 TSLBEDASHNT T L1058R=0F L TA031403  <33038-03 321657007 LHTH0T 06000 TTSBEOF0T L 9EAYT=TT
] LBTR23 42011602  L62727=00 13438802  LTH031403  <18790m03 =,29853=00 ,00000 200000 15060408 = B3560-01
(o] 8964 23923402 7064700 16312402  LT4N30403  o19940~04 ~,T6164-04 .0000¢ «00000 «14843400 =,22849-01
EE JA064 .23906e02  LBTH85400 L16%11a02  LTU031403 J548B86m05 «.01578«01  ,00000 00000 d0869404 =, 2047304
E: 1.1205  +23945=02 +23083=00 «1958T=02 74031403 =.51184m05 «33690=01 00008 00000 14870404 +10107=014
= T.3486 223933002 wa36218-00" <22062e02 7 LTH0314037 <33T4URBATT 3158101 AUNGD 2000800 Jlussayoy———9usB2=0E
__1.3486 423961e02 w=.15204e00 _ ,22062e02  JT4031403 _ ,15842-04 ,24760~01  ,00000 «00000 214887404 ,74280.02
1.5687  ,23925-02 w=.10R02401 =~ .28938402  LT4031403 =o11113.057 <, 97400=017" 210000 ¥00000 Tlgagse 029220501
1.7928 o24127=02 =o11013401 o27812=02 74031403 =.223955%03 =, A1706~00 00000 £ 00000 W 15073404 =,12512-00
et '
Zﬁ%mp 1.7928 T 24150=02 =,92901a00 ~TL27812-02  LT4031403 TS 24UL9SVITTTARP56A00T L0ODOT S 00000 15095+ 003126 TTS00
2.0169  .25073=02 11260402  .30653-02  LT4031403 ~a#i7277=03  .36213~00  .00000 «00000 JAat36404 10864400
2.2410 .28422-02 36312402 3306002  .THO314D3  .18860-02  .58759401 _ .00000 «00000 15404408  L17628401
MATN SHFLL PART NO 3 .
T L0000 L24850w02 J36521+02 W33460-02 74031403 —sbonoo S00000 TISHIAF 0T S 1Te0TFOrT
L0250 .23914e02  L37S579402  L337Ta4=02 7031403 L24330-02 6795701 00000 .00000 LA8363404  L32872401
L0500 423237T=02 38258402  .34082-02  LTAN31403  (29536-02  LT7L49401  .00000 00000 45073404 ,47654401
L0500  o23837-02 38258402  L34082=02 L TU031403  L2953&=02 77449401 L00000 £ 00000 15073404 L87654404
0750 L22U38e02  L3BODA402  L34386e02  JTHO3§403  434348-02  LBT7016+401 400000 200000 4561404 61275401
TTTTTL000TTT e 2152302 436627402 T L34689~02 LT403{403  S38812-027 L9638940L T .000007 00000 Sza2i+04 72998401
L1000 421523m02 436633402 JBU4689=02  JTH031403  o38817a02 L56390401  .00000 +00000 13828404 72999401
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T L1250 T L20500=02  o33368402 T .34990-02  LTHO031403  LOR94%=02 T L10518+027 L, 00000 T T L00000 T T 128084 0F T, 82034401
1500 «19378=02 L 2TAL16+02 #35293=02  L,T4031403 W HBOTI m02 L11288402  L0Q000 «00000 11638404 WBTS4E401
TT L1500 T J19378=02 W 27821402 TTL3529%0? aTEO31403  “JHLTI2mE a1 12B8+0Z 00000 200000 2116368400 S 8754S 0y
] «1750 e18166=02 «19885502 «355%8=02 74031403 «50150%02 «11886402 «00000 00000 10191404 «BBE5940§
b4 L2000 «16874=02  ,TBATB401 _ . I590R=02  LT4031403  +53152-02 12235402 .00000 $ 00000 85075403 ,B48B4401
e L2000 1687402  JT846T1401 «3590RA~N2  LTUN314+03 5315302 212235402 L00000 00000 .85075403 844884401
£/ |1 L2250 1551302 »,75204401 =36224~02  L,TH4031403 _ .55678u02 S 12RU4B402  NO000 00000 05041403 LT4134401
BT L25007 14095002 T we27150408 L 3654Rwn2 TTLTH0314037 SSTE5EM02T S 11824F027 SHGNGD S00000 ALETIF0E 56754501
m
(]
g o .
8 T HATN SHELL PART WO .
: L0000 =,T654Bw02 w,74N31403 «18095-02 =,27151402  ,S7655«02 ,.11824402  ,00000 « 00000 «THB9T403 L 13485403
£ L2227 ®,T7856w02 «w,T58614+03 21UT2R=02 w 128008402 «ST36U=02 w,27792+01 «00000 «00000 « 75418403 2737403
2 LOUBE TRI0156a02 = ,T6RG24+03 S 14562m027 L153804017 T 5606802 w ITHITFNET  LOOAGT 200N 0D S TL024403T11969403
g LO06B2  wa40845«02 w TB322+403  L14797=02  L14734402 5646702 32499402  L00000 «00000 « 72704403 11184403
0B TTI0682 T, 4004502 = TBI23403 T S14797=03" 147384027 T 256067403 ws32699F027TH0600 L0000 S 12704F0Y T JIT184403 ™
g 20909 = B172P=02 w,7?752+03  ,1503P«02 L27P34402 55A59=02 w,48020408  L00000 «00000 71450403 L10380403
28 _ 21137 «,52984m02 ~,81181403_ L1526R~02  L,39088402  .55142=02_ «,63584402  .n0000 «00000 L 10269403  ,95585+02
3z T L1368 TR diP2Bm02 = R2610+03 L 15500m02 50339402 #S4T16an2T =, 79392402 shonoo + 00000 601 HL+03 LATI9ty 02
o3
53 L3680 e, 04228=02 =,BRA10403 1560402 «30339402 +58315«02 «,79392+02 W 00000 «00000 9148403 «B7191402
et LA § 1wt . Y14 B IR VL L S et B3 T Pl ST FL A Pl -5 44 LB F a1 71y £ F ey Y0 1Y S 56000 SABOTSFOT T2 NG 0T
21819 = 06650m02 @, B5U468403  L1597R=Nz  L,T118%402 5252202 w,31175403 00000 +»00000 07059403 ,69875402
22086 = 87831w02 w 86896403  ,162315m02  LB0R60402  o51154=02 =o.12830403 00000 $ 00000 $66092403  ,60957+02
w2086 m UTBII=02 w o BERFE403 a16215m02  (BOBL0402  #51154m02 =, 12830403  L00000 «00000 56092403 60957402
22273 « 48979402 «uB88T24403 15058m02 J90070402 2 LH9RA9.02 = 14510403 00800 «N0000 65171403 51866402
2501 = 8009702 89752403 T L 16692=02777 98848402 TTLUBULSe02 T W, 16215403 200000 00000 T hn29340% S 42608502
2728 = a51182e02 weT1180403  16931=02  L30722403  +06941a02 =, 17946403 000600 $ 00000 203456403 33173402
2725 we5118202 wo91180403 7 J16931=027 " 10720403 T AR =0T F I TOAGFUT TSNONOT S 00000 L O3856%03 « 33173502
v 2935 ma52231w02 =,92607403 2171 70=02 11521403 +45295=02 «,19701+03 «00000 200000 62654403 23572402
i P31B3  no53240-02 wJFU4034403 L1701i0e02 12285403 U3525m2 w, 21483403  L00000 00000 01893403 13804402
[ = 3410 Te 5020902 w»o95861403 T L1T7449=02 s 13018403 77 LA16307027 5 ,23289403 7 00000 200000 1163403 3868040
=R :
w"%—“m:u‘ SHELL "PART NO™ - T Tt ‘ -
8 L0000 = ,54P09e02 w,95461403 «1T6U9=02 3018403 L41630.02 =,23289+03 L,00000 «D000D 03227403 1213002
> w0111 «,54664x02 =,96156403 + 17Thh=0? 13373403 «40750m02 e,24172+03 «00000 «00000 02868403 o T174040%
L022177%.55110402 w,96850403 7 S17A83=02 T 13724403 7T 39844=02""w, 250614037 440000 00000 BB IRE03T L21T99¢ 0]
%::: wt 20332 w GESLAmOR = O7S45403 ' ,1800n0a02 18067403 LT8910.02 «.259%546403 00000 «00N00 LA2170403  «,28523401
W‘F:oszz =G5 U6502 =.97545403 S 18000~02 T L IA06THNT T AB0L0S02T R 25956F 03T L 00N0D 00000 ThRITAF 0T =, 28523407
&= LO443  w,G507im02 = ,98P40403 “A811T=02 WIUU03403 «3794R=02 =, 26B57+03 ,00000 00000 51838403 =, 79225401
= 0553 w,56%X86w02 «,9893440% S LEELEY K 14732403 036960=N2 w,P7765+03 «00000 «00000 81509403 = 13031402
VETET . W 0664 wa56789402 =,99629403 " 18351402 ° L15055403 T .35903502 7= 286 79+03 00000 S00000 TOIIBTHO0T—=,181774+02
L0664 = 5678902 =,99629403 «18152=02 « 15055403 «3594T=02 =, 20A79403  ,00000 00000 £01187403  «, 18177402
L0775 =e57181a02 we10032404 7 1846902 * 159370403 434899202 »,2959R+03 300000 +N0000 LB0B7I+03 v, 23361402
20BBS  =,57542=02 =.10102404 +185B84=02 15480403  +33824~02 «,30525+03  L00000 «00000 +00562¢035  =,28583+02
L. 0996 =57930m02 w 10171404 « 1870302 215983403 J32725k02 31457403 L00000 00002 50259403 «,33842402
w0996 w,57930a02 010171404 «18703=02 215983403 T2725=02 «,3145T403 L0000 200000 00259403 =~,.33842402
21107 #e58286m02 welQ241404 «18821=02 16279403  «31596~02 =,32395+¢03 00000 «00000 299962403 = ,39140402
JA21T «,S5BL29=N2 w,10%10404 +189308=02 16570403 «B083A-02  =,33T40403 - 00000 L00000 TTLS94T71403 - H447S+02 T
21328 =, 58950002 w,10%79404 « 1905602 » 16856403 229252u02 o« 34291463 «00000 «00000 299384403 =,03848402


http:10379.04
http:58960.02

T L1328 e, 58960=02 wel0379%04 T .19056m02 16856403 4R29253=02 wl34B1503 T 00000 s00000 T T ,59386+037 =, 49848502
L8239 =, 5937702 ~,104894+04 21917402 17138403 +28036=02 =.3524R+03 00000 « 00000 +39108+03  =,55259:12
L1549 m 5958002 w,10518404 1929102 (17409403  LR26T9[=02 ~,3621{2403  ,00000 £ 00000 58832403 =,60707+02
5 060 T 5986902 w 10588404 T 1900902 JU1T6TAL03 42554702 ~,3T7181+037 500000 200000 WS856T4+03 5, 66193402 T
'.( THAINTSHELLTPABT NG & T — o
= LO000 .19009=02  L1767B403 5986902  L10588404 42551702 ~,37181+03  ,00000 £ 00000 «TBOTAH0Z  =,11150403
n L0033 21932502  S1T412403 _ .59910.-02 (105808404  W20940a02  ~,37123403  ,00009 +00R00 aT5127403 =~,11137+03
] L0067 7 419243202 J1T140403 T .59950~02  L1058A+04 2438302 - 370454037 L00000 « 00000 ST2240403 e 1 120403 T
® L0100  o19162=02  L16862403  .59998m02  L10588404 2381702 -.37009+03 00000 00000 L69428403 =,11103403%
x . - o L - —_—
2 201007 S19162=02  L16A624037  ,59990e02 10588404  L23811.02 ~.37013+03 L 80000 00000 209030403 =, 11100403
£ JO133 L19084m02 16578403 L,60030m02  JI058B40U  $2324Te02 « 36957403 00000 « 00600 «06680+03 =, 11087403
z 0187 .19007-02 .!6?90+03 5007002  L10508404  «22687=02 ~,36902403  ,0Q000 £ 00000 «63997403 = 11071403
. L0200 1893302 15996403  LA0111=02 T L105B8408 <22720m02 w.36848+03 L06400 200000 BIZTIF0L =L 1105540%
a
oS L0200 18933a02  _o15996403_ 460111=02 _ +1058B404_ _«22120=02 ~.36Bﬂﬂ+03 # 00000 a50000 +81378403  ~,11052403
Sz L0233 J18860=-02  TLi56974037 L60151-02  L10588404  «21558-02 <.36795403 L00000 200000 LS88253 03 ~,1£039+03
£q L0267 L1BY8S=02 15393403  .50192=02  L1058A404  #2099be02 ..36744+03 00000 00000 256339403 =,11023403
52 L0300 41872002 15085403 5023202  L1058B404  +20435=02 w,35693+03 00000 £ 00000 «53918+403 =, 11008+03
:,'D .
E:—": 0300  #1BT720=02  L15086403  L60232«02  L1058B404  W20435-02 =,36693+03  ,00000 +00000 «F3917403 =,.11008+403
fun L0333 L18653.02 _ J14772483  .60273a0a_ L 1058R408 _ o19876u0p = B654%403  ,00000 «D0000 51562403 =.10993403
L0367 J1BSBTeOZ T T, L4058403  L60%13=02" 10588404 1931602 w.3659U¥03 L006G0 < 00000 LUGRT2F03 W 1097803
D400 L18520m02  Lt4132403 .80354w02  L1050B408  o1B75RL02 w,36547403 400000 « 00000 WHT0UTH03  -,10968403
SOH00 W (BSRHR02 L 14132403  60358m02 410588508  o1B7T5Ea0Z w.3654T+#03 00000 — L00000 — [A70ATFOY = 10964403
LOU33  L1BLE2=02 13806303  .6039U=02 10588404  #18200=02 =,36500+403  L00000 00000 #JHUBBBH0T = ,10950+03
LOUBT  "o1Bh03e02  L13475403  L60435=02  L105BR404  o1T6U3m02  w,386855403 L00000 « 00000 LU2TH3403 =, 10936403
L6500 L 18345027 L1314040%7  JB0dTem02T .1osaa+nu T a1T88Tal2 T wa -.SFRSo+63"‘"0bdﬁb"‘—""uoonv““““tﬂ676u?03‘"=:10923+03
— HAIN SHELL PARY NO 7 -
L0000  «60876m02 10588308 =, 5834502 «=.313140403  L17087w02 =,36410+03 ,0Q000 200000 Lo 73066402 =, 14823403
L0188 - oh01T7Hw02 10073404 wo18t52a02 =o13366403 1560702 =,34699+83 00000 £00000 75320+02 w 14010403
W03 TTL89080a02 T LI035 TH04 o IT960w02 T =, 13599403 "“:1&1&8:02‘"::330&rmos‘““?ﬂnnns“-"“*":vnnoU"-“*—"7755r¢02"—=7132xnrus*——'"
0553 #59450=02 10241408 = 17TEA=02 13840403 .12Huz-oa =, 31317403  ,00000 L 00000 80060402 =,12025403
0553“'_‘59650—62"—‘—1oaa‘hodi_“—..{‘r'rba-oa—:.13ﬂao+93——1'23242—02"‘-—.‘3!3r7-ro3‘_—wwu——“—0v000-——-—~8unaow‘e—“ﬁﬂznzsms
L0738 59025402 10126404 wel7575~02 w« 14089403 1156602 =,2964T+03 00000 2N0000 LB82552402 =,11653+03
0922 .59923=02 «10010408  m 1738302 = 147347403 «10356m02 «,27990+¢03  ,00000 200000 WE5130402 =, 10R96+03
0T Te59043R02 T 989U2403 e 1TIG1-02 T e, 146084037 #92{44°03 «.26344503 S 00000 < D000 .57793¢oz*—=7Tu153;03——“‘“
L1007 L59043w02 JPA0UR403T  w 1T191w0Z  w l8638403F (F2148-03 =,26346+03 ,00000 «00000 «87798402 «,1015%3+03
129 T SBBBIA0 T 9T 7B 0403 TR 16990202 " w JARGAL0T IR A0RT03 WL 2ATLAH03TyN0000 200000 FI0561F02—=,94255+02
WJUTE  LSBTH2-02  +T6A2T403 «o1680B=02 w,o15176403  oT1I34-03 «,23098403  ,00000 W 000600 <93823+02 = ,87120+02
21660 5862002  #TSH6T403  =.16616m02 =, 15473403 463929=03 ~,21093+403  .00000 «00000 JF6388402  ~,80144+02
MAIN SHELL PART NO 8 . ‘
TTTTL00007 TL586204027 TIIS469%03 T W, 16616w02 =, 1508734037 161929203 7214034037 00000 S00000 T 2895403 TR 91548502
,0228 «5B0B6~02 «4080403 w,1637B=m02 =,15897403 +55856w03 w,19511¢403 + 00600 «00000 2920403 =,03314¢02
J0USH 5836502 «T2R10403 m, 161U1m02 =,16342403 50370203 =, 37546403 «00000 00000 13368403 w, 75328402
TTTTTI06B3 T L5B256m02 L4 TL1180403° m.15004a012 =, 16807403 T LUS5469.037 = 155984037 00000 00000 1382940367595+ 02
W06B3 L, 5B256w02  ,91180403 =,1590U4n02 ~.16R07403 44546903 «,15598403  .0000D « 30000 13829403 =, 67595+02
L0911TTTL58187~02 .897u9+o3 e 15466T=08 =, 17294403 " 48114903 "=, 1366T+03 wno000 00000~ w1a317403" ~=J60121402
1139 «58068=02 «BB319403  «, 15483002 =, 17805403 03740803 m i1751403 # 00000 ~00ngn JJuB28403  =,529154+02
21367 .57986=02  LBARBB403  ~.1519002 ~.18342403  ,3424%=03 =,98501+02 .00000 200000 15364403 »,45982+02



http:0683'--.58256.02
http:760,O3-l6�V9.02
http:1B34S.C2
http:11137.03

ANVAHOD DNIYNLOVINNYH HOBYISTHIY

1 VINHO4IWD 0

Ex 1.4792

L1367 4S57986m02  LRHRBRYNT
L1534 (5791102  LASUS5T4D3
LIB22  J5TRY2=02 LBGO26403
2050  W57TT6m02  LBR594403

KATN SHELL PART NO
L0000  L14485-02  L,20119403
L0780  J15823=02  L12409403
U879 L19496=02 L, T2660402
L2219 L24803=02  ,34130402
2219 L24B00-02 34154402
L2958  .3127B.02  L10732+02
L3698 ,38007=02 w,39A53404
L4337 LH43168m02 =, 11693402
4
TLH4%T L83143.02 w, 11828402
L5177 J05492w02 =,11833402
(L5917 L48T33w02 =,T79993401 .
LB656 7T LE0UB2e02 =, 84075+01
Jb654 ,G0U5Bm02 =, 03658401
L7396 ,5202Ta02 «,1732140%
WBI35  (53629-02 =,23435=09
LBBTS 5532502 ,3840%1-00
LOBTS (5533602 3985700
9615 57129=02 S2R10=00
O 10354 5808402 " L2168000
1.1094  Lh0RT3=02  ,23362=00
10987 LbQ8B2=0F T L26106m00
1.1833 Lh27B9u02 1254900
12573 L4U4&9Ba=02  ,3542B=nt
1033427 2bb603w02 Twal43T0R01 77
1.3312 L66601=02 =,40741=02
R - V-V L EY TR S E Y.k & 5. F Rl
«TOT92wN2 = 8454901
1.5538 47228802 =e14354.00
$.5531 .72288a402 =,1118%400
!q6271 .7“176-02 -.!8907-00
1,7010 " "oTh0B0=02 ~ =, 26T1T=00
1.7750  o78010a02 wma2BU52.00
1.7750 -73009-02 -.25%55-00
1.849¢0 W THITE=02 = 10T17400
1.9229 +B1993x02 .225617=00
T1.9969 ° LBLASTL02  L01%24-00
1.9969 LBiNS6=02  L44159=00
2.0708 ° LR6139«62  LS52148.00
2.14488  LABP1S5a02  LU91BS=00
2.2187  L,90255-02 “,50761-00
2.2187  ,9026R=02  ,52126-00
2.2927 «9270%«02 +«5958 =0y

=_1519U=02 =, 18342403
o, 14957=02 =, 18905403
w AUT21=02 =, 19497403
= 14U85m02 «w,20119403
«57776=02 82594403
LHBUYS=02 82594403
«59273=02 82590403
B14U=02 82594403
JH0tHbeN2  ,B2594403
Jh11BU=02 «825904+03
L2 THhAm02 «B259U403
»6U928=02 +B25904403
L64931m02 82594403
H6969=02 «B825908403
«6B8BT4=02 +JB259440%
«TOT23m02 P2598403
«70722=02 «B2598403
.72590-02 08259“+03
T4R2A=02 2H2598403
2 T6S6FR=02  ,BR594403
#TESb6uD2 2RE59H403
«TBT17=02 «A2504403
Y BODBT=02 T T R259440%
#B3ZGH=02 82594403
'".53359-02_h_.3259ﬂ+03
RSRUU=0D «B2500403
LABU3n=np R2598403
«F112R=02 7 ,A2598403
« 2112902 282590403
#9392 TRN2 T BRN9U403
«F6R26an 2 A2594403
« 9982702 «B2590403
«9I9R2002 82598403
a|0?93-0! .8259u+03
10613017 LB2594403
«10943=0t « 82591403
1094301 JA2B58403
11783=014 82594403
1163301 «R259U403
«11998-01 ~ A2594403
»1199E6=01 «B255U403
1236001 2590403
«12756m0 +RR2596403
«13154=01 02594403
«13150m0y « 82594403
«13B63=0y «B259U403

fBYPUR=AT
+31652-03
«2963Um03
o281 8O3

22818603
~s36128-02
wab1b34u02
"o 806302

wef092R02

=,02%9¢=02
s B4T08m02
»e56019w02

=o855940a02
*e36262=02
w e 25681w023
we21624m02

=eP1634=02
'o?ll9ﬂ-02
s 22753702
e 23RA2w02

=e23673=02
e 2UTET=N2

.o PE3TIN02

“e256TP2=02

T meP5T2RM02”

»e2681%02
"« 2578902
2573302

e POETR-02
", 25619=02
*. 25577=02
=+25606a02

e PEEG R0
e 2563802
=25879=02
~s267UU=02

=e2629302
= 2692802
=e27620m02
s 28{Ub6m02

r.28088w02
~e?8168%02
=y PTAT 1w
*e?2Tb16m02

=e2763¥m012
e 2759102

~,98501402 WNE000 00000 15364403
w, 79036402 L0000 00000 L15927403
- 60908402 S 0080D 200000 16519403
w, U2295+02 400000 200000 17142403
w U2P96+02  L00000 HH0000 «29221+03
-, 3017R+02 00000 « 00000 JBEUTI+03
w 22ROZ¥N2  LN000O + 00000 83658403
=, 19036402  L00000 «00000 11065408
w,19033402 00000 «00000 11062404
e 17470402 00000 00000 344840y
w AT260402 4000007 " TTL00000 77T 14260404
w 17011402  ,00000 200000 16150400
f
w 17919402 L00000 00000 JA6134+404
w BRILH02  L00000 «00000 17076404
= 19537402  L,00000 200000 17299404
- 19992402 00000 —  T.n00007  L17185+04
»,19988+402 ML «00000 d7180404
~a20206+02 «D0R00 T 7T TT,00000 T T L146980+04
- PORTIH0R «00000 « 00000 1e792¢04
., 20267402  L00000 «00000 L16665404
-, 202635¢02  L00000 «00000 16672404
-, 20229402  L00000 200000 L16607+04
‘20193402 T T,00h00 00000 <1683+ 04
-, 20169+02 200000 00000 L6575+04
-, 2016R+02 ", 00000 200000 16585+ 04
w, 20150402 60000 «00000 16592404
v 20109402 # 00000 00000 1bb00+0y
Tm POTUREO2T "7, 00000 00000 18606404
20146402  LN0000 «00000 I 6605+04
« 20147402 " 00000 T 00000~ 16606404
-, 20152402  LA0N00 200000 16603404
= 20160402 (00000 200000 »16601404
-, 20LE5+02 00000 200000 16600404
- 2016A+02 00000 «00000 «16597404
-, 20983402 L00000 7 T L00000 7 L1p601404
«,P0200402  L00000 L00000 Jleb21404
20109402 LA0000° " = L00000— = 15620404
. 20210402  L00000 «00000 1663404
-, 20209+02 NILLY LN000N 16659404
‘w PO1BSH02 LO0000 7T L00000° T 16636404
« 20179402 L00000 00000 L16635400
- 2014%+02 «00000 «N0N00 1618404
« 2010R+02  L00000 # 00000 1660A+04
- 20069402  LHON00 £ 00000 Lle821+04
= 2006REN2 00000 00000 Jde62u+04
w 20027402 00800 $ 00000 L6826+ 04

w 45982402
39351402
- 32970402
" 26909402

wel3llusen2
= L127T¢02
w, 13066402
=, 19221402

-, 19215402
=, 27092402
33580402
-, 38738402 °

w, 38696402
-, 41262402
- 42025402
w 1883402

w A1RG2402
- 3446402
- 41009402

= 00697402

=, 40714402
w G554

Tw AOLTZeN2

= 0085T7+02

Tn 80071402

- 4QUB5¢02
=, 80504402
=, 40510+02

=, 40514402
-, 40516402
- U054P402
=, 40507402

=, 40506402
w 0502402
= 40SLlAtN2
- A05T0402

w A056ReND
= 40£T75402
- B0bEEENE
wU0h0PeN2

- A(SFREN2
= d0Suseng
-.ﬂﬁﬂ7n+n2
. HOUOREN2

-, 00411402
=, du30ten2

1L 25 %wd



T 2.3667 9435302  «66T3Uu00  .13083-01 82500403 =,27705-02 =.19980+02 T.00000 00000 T iab23404 T w, 00186402
2.4406 WGHUT0=02 GT1056m00 Lidllmny LH259LaN3 A 2T7917=02 =,159929+02  L00000 «00000 JLpb20408 -, 00065402
T2,880877 L960(0Ba02 TUBTI00 dUU18m01 B259U4 03 w RP7R50m02 T, 19923402 T 4000007 T T ,00000 w1651+ 04 T 80061402
2.514¢ «9Ba75~02  ,T6962=00  L14P5T7=01 82594403 n,28041m02 =, 19Bp7+02 00000 «00000 16615400 =,39934402
2.5885 41005601 +T785%.00  L153i2-01 LA2500403 «,28230.02 «, 19A10402  L00000 200004 JA6B1B408 e Z9RLB4N2
2.6625 41026501 # 7779200 J1BTTA=0 JAREGAL0T =, 2842802 =, 197524027 00000 SO0D00 T L16b124047 T 39697402 T
L 2.6625 +10P65«01 +79222400 215 T7Rmty 282594403 m,28025-02 =.19750¢02 400000 «00000 $165613404 =,39699402
= 2.7365 L 10U7h=0} «T9080=00 «16257=01 A25TUL03 ~o28592=02 w,19692+027 LH0O0N L00N00 66134047 = 395824027
o 2.8104 +104688x01 7964800 L16T4T=01 LB2B00403 = RBT74%=02 w, 19433402 «00000 +00000 L16513404 ~,39465402
7 2.8844 «10901~01 #7909T=00 «47249=01 «B25F6403 ~,28RBP=02 w 19ST4402__ 00000 00000 o16012404  «, 39347402
= . T —_
) 2. 8844 1090101 «B2P3L00 i TPHTI=0 +F259U403 wo28805a02 =,19570202 00000 00000 +1661P+04  w,39TU502
E- 3 2.9583 1111501 «B0438a00 «$T7T70U=OY «B2598403 %~,28913~02 =.19509+02  L,00000 « 90000 W 16606404  », 39214402
Z . 1.0323 113290y LT437700 »18290-01 JA2584,03 =,28956T-02  =,10452+#027  ,60000 L00000 LIE596408 TR X907 4802 T
2 3. 1062 v11643=0] ¢61310e00 +18R29=04 «f259U403 47904302 =,17401402 «NG000 | 00000 #16581400 «,3892R402
g .
o2 3.1062 J11544=01  L62361e00  L18R29=01  JB25TL403 ~e29060=02 =, 17401402 T 0000077 T L.00000° T1e583404 75, 18933402
aZ 3.1802 21175901 o81R08a00  L19380a01 #B2R0UL03 =o29265402 =,19362¢02 00000 « 00000 «16568+404 w,38787402
2o _3.2542 L1197T=-01 AU225200 L19943-81  LAR594403 =,29737.02 __=,19341402 _ .00000 00000 216560406 «=.38664402
32 3.328] +12200=01 =,120489400  .P0SL5=01  LB2590403 «.30673=02 =~,19340402 00000 « 00000 165744047 = 386034027
o3
%% ______ 3.3281  412P00w0] o BUURTW0] _ LP0S15=0]1  SBR59U403  =e3060Te02 =, 19334+¢02_ L00000 « 00000 + 16575404 w,3B59B+02
—— - 3.4p24 212831m01 = 15308m00  L21100m01  LB2590403 wa32093=02 w~ 193464027 L00000 000800 Tieb34+ 00 =, 386404027 T
1,476 1267601 03149400 2149504 82598403 @ 34P10a02 w. 19343402 «00000 «00000 JA6T73400 =, 38861402
. 3,5500 __.12938a.0% W18129401 | J22%02w01 _ oA25%0403 wo35577e02 ~ 19273402 2 L00000 « 00000 «17008404 «.39283402
3.550¢0 +12936=014 183511401  L22302~01 «B259Us03 wa365H602 =,19270402  H00000 « 00000 «17009¢04 w»,39284+02
3.624¢ +13215401 «A9133401 $2292%=01 oB2594403 wme3B0SAat2 »,19032¢02  L00000 00000 17531404 », 39852402
T.69797TT L 13490.08 97877401 T L2356Pa01 7 LB2594403 = 36531027 =, 184994027 L00000 00000 SATe3E404—=T00289402
o6 3.7719 1374001 015923402 24228401  L8259U407 we20470402 «,17552+02  L00000 « 00000 17733404 =, 40118402
hgﬁff‘"““3277t¢““:1314T:UT"'“:15°i9;ba"“'Tzaaanaﬁf"‘:aasqu+ns““::eavzf:Ué““:tT?555$Uz'“*7nvﬁut““‘““‘?nvbn0“——-—:t7735$ﬂﬂ‘—%:ﬂ0128{n2-—“
e G 3.8458 .13093e0)] L2118%9402  L24930«01  L82594403 =.10530.02 w,i6166402 400000 «00000 17208408 -,38882402
Eg 53 T.9198 1387801 2UT16402  ,25651a01 #B82590403 L11890e02 «, 14098402 00000 00000 18029404 =,35188402
5 o 31,9917 1376701 TL35382502 SP63LAA01T  LB2594403 7 afbidde0z = 122924027 L0000 — 000U 0T L BT IS0 2809302
o 3 3.9937 1378 Tm0] 36559402 226335=01 JAR598403 1470802 =,12212+02 « 00000 « 00000 d8896+04 w, 28343402
fam ) T DETT TI36T9RTL LAB411%02 227023=01 82590403 TTUI7S=02 =905 R7F0T S 0u00 00U 00— itelsaFdy—=18%982 02—
= > 4.1417 +1357R=01 253929402  L277R2=01 825908403  L13328=02 = 52009401  LA0000 00000 216263400 W 10521402
= Q2 4,215 21387301 #H0%82402 «2BUlH1=0] 282598403 1577002 =.15714+01 + 80000 « 20000 S12061404 w,67008401
gl 27 Ak Rl AL ) dayd Dol SN b LN
‘:% r— 64,2156 1347201 BON04402 J2BRUI=0Y R2590403 W 15BUBm02 w lO094+0L 400000 «000¢0 12048404 =, 47033404
o 4,2B96 v 133384014 213424014 229182a01 A2590403 21617=02  L10530400  L.00000 «00000 o T4861403 =, 32238401
B, 3635 T13152-04 w6285 400 TTIRO0UTN 01T L BB 03 T L 2TA0TR 02 =L 195 TFOL TN0000 200000 =281 raed3—=75431284 00
a,4375 W12903a0] = 15647403  L30720=01 B25TUL08 W2TB45-02 «. 98701401 $ 00000 00000 =, 29333403  ,5562200
| .
- MATH SHELL PART NO 10
—— L,5708 1274301 ~,15643403 .10720aft 82595443 L27052«02 «,98649+04 00000 «00000 », 29327403  ,55R04.00
u“a’ -'I'-" T3 L 4206=01  wo 14086403 W30283=01" 7T WB3P52403 T 2627102 =, 11A37+02 00000 00000 333335303 —19223-00
(Y-} -1 ,6559 +15050m0)  ~,12553403 «29793=01 83894403 W2U691m02 -,13616402 00000 « 00000 37201403 «,11921400
‘T“'cow T E559TT L 15450m0]" «, 12553403 T L 29793=01 2B3B9ULHT T L24691=02 TRT13616402 00000 00000 37201403 5,11928400
B 1.6985  L16675m01 @ 11051403  .20751a01  LA4520,03 2274002 =,15215+02  .00000 »00000 =. 86889403 «,38010a00
1.7410 (17878401 «.95A60402 . 28660=04  ,B5162403  .20441402 =.16439402 400000 200000 = A4354403  -,59000-00
1,7610 L17B70w01 « 95861402  ,26660«01 ,85162403 2044102 =,16639+02 $00000 $00000 44356403 ~,59400=00
1.7836 ~81636402 _ .2B020.01 WPEADL403  L17R12-02 ~,17897+02 00000 200000 -.ﬁz§su+03 =4 76400~00

~

«1905R~0Y



http:4L7354q.03
http:38056.02
http:36577.02
http:29265.02
http:1oA23i'-t.1o

-~

6¢-/ =be
Z-9686-4

T, 8263020213901 wob67895402 T (2773301 '.aeussms AUBOBRNZ wef89G95402 400000 « HOAGH = O0UAF0T = 89%AN00
1.8262  L20213-0) =~,67893402 2733301 «BOASS4DT W1UB6Ta02 =,18995+402  L,00000 00000 50038403 «,893[7a00
TTLLB6BT TT L 2134208 ~.GUEB6402 T n26400=01 LBT7131403 1161703 =, 19936402 T0000D TH0000 <, 52954403, 0804000
1.9113 L22443u01 =,82070402  .259828~0] RTBUL4O3 80692603 =.20724402 00000 00000 = 35053403 =, 1040R401
THL9113 7T 2284301 = H20T0402 T L25R2A8RDY «BTRAL403 ~ JBOABIm03 Tw2QT2U+027T H00000 200000 =L O5052403 7 7, 10008401 T
1.9538  ,23515«01 «,30096402 L,25012~01 SRBR94403 W2203203 =,21352402 00000 00000 =, 56666403 ~,10654401
1.9964  o24559=01 =o188{1402  .20159=01 __ <B9808403 _ .10263-04 ~.21851+402 .00000 00000 “.57727403 ~.10615+01
2 1.9964 224559=01 «,18812+02 ,2415901 «89U0B403 10234=04 =,21851402  L00000 « 00000 57727403 «,10615401
G 2.0390 ,25571=01 m.B2615401 _ .2326R=0} «F0289403  «,03074a03 «,22193+402 00000 « 00000 »,58155+03 w, 10330401
z 2.081%s +26558=01 15167401 7L 22348=01 «F1255403 =,R9950a03 " w,22386402 200000 W 00000 T =, BTASB+ 03T R, 9840T=00T
2 .
: . 2,0815  .26554=0% + 15156401 «223404m0y «91255403 «,89964-03 «,72386+02 00000 «00000 =,57858403 =,98404a00
2 T 2.1241 L27506=01 «10891402  L21389aD: +92319403  m 1395AL02 7 ~, 224304027 400000 200000 AL eT3BH0T R, F195 700
= 2.1666 LPBURTW0Y 185606402  L20805=0% 93897403 =a19184n02 «,22324402 «00000 «00000 = 54656403 «,BU452900
k-3 i
[x]
g 7 2.te6s T LpBUETA01 +$0600402  L20005-01 WFTUGTH03  ~L1F185=02 223284027 7 L00000 7T T 0000077 =, 54656403 Ta,B4528-007
g2 2.2092  .29320=01  L25974402  ,19398a0y «FLROTH03  wWPhb60a02 «,22064¢02 00000 «00000 =,51088+03 «,T6T780=00
g® . 7.2518  L30184~01 ,32L98402 . 18362w0! 296251403 ~e30375=02 =,21648402 _ 00000 «00000 =, 47069403 n,69489-00
[
3= 2.2518  L,30184-01 32495402  L18362-0¢ «F625P403 = 3037402 =,21447402  ,00000 00000 = 47069403 «,69480a00
22 2.2943  .31022-01 «38257402 «17310-01 «FTA5R403  ~eT6292-02 = 21067402  L00000 «00000 -.41212403 -,63536-00
== 2.3369 ,31B34=-01 #H3T4N402 °  L162U2+=01 99511403 =, 82369202  «,203148402 000007 L00000 33707403 W, 5904100
2.3369 L31836a01  L83333402  L16242m01 299612403 =oH82371w02 =,20314402 200000 « 00000 »,33T0B+03 ~,59921400
2. 07947 3262901 dUTRET402 T L 15161m0L 101653404 "=, UBSH4=02 =,19374402 200000 +00000 w 24315+03 = 5975007
2.4220  +33405~01 52056402 L 14072=0% 10358408 =e54T25w02 = 18226402  J00N00 $ 00000 w 12767403 «,64281-00
T 2,8220¢7 W33405a01 «S2043402 7 JLU0T2m01 T L1035A404 TEISAT20R02TT 182264027 400000 00000 WL 12789303 = 64242500
2.U686  L34168=0y «56159402  .12979=0¢ 10573404 =aH0T7G=02 =,16835402 00000 00000 +1224B+02 =, T4506m0¢
2.5071  +34923«01 260592402 L 11B86m01  L10792404 =ob6486a02 ~.13145402 2 L00000 00000 17971403 =,91478-00
2.507T1  +34923-01 60563402  .11864=D 10792404 =obh6U92=02 =, 15145402  L00000 00000 17968403 . =, 91391200
2.5497 43567801 465829402 L10797=0) 11001404 =471558w02 =,13069402 00000 00000 3764403 w, 11562401
2.59227 T e36826w01" 7 2726034027 LOT1T3m02 L1311814008 S 75508027 . 104674027 500000 00000 260866+0T S 146730
2.5922 #35U26m0] 72538402 J971TL=02 11167408 m.75519=02 = 10467402 00000 +00000 «60845403 =, §465340) i
2o AU T RTIB0R0 T T o8 661402 T BES2hm02 T T 11302404 S TTALAE 0 TN TIR0AF0r T LOUNI0T 00000 L 8735RE 0T =, 1B289F0T
2.67T7T4 +37930.01 294140402  LTE0B1=02 11316404 «, 76408202 =,26824+018 « 00000 «00000 11712404 =,2204940)
2L ATTH BTR0=0L T 939914027 JT60BU-02TTT (113190404 T m,TATOUSO2T w268 T30 SN0 00D Py e LIT0RF00 ST 2L999F 0T -
2.7199  438660=01 11089403 L 65906~02 W1115R404 = TORGT=02 33622401 «00000 00000 w14927+0g =,25229+01
2.7625  439332-01 13314403 .5607P=02 210725404 =.57027-02 L11814+02 ,00000 00000 w18197404 =,26509401
2.7625 « 3933104 « 13279403 256079n02 .107311-;018 "o 5T07 802 «11805+02 080000 00000 WABL1B0+04  » 26TTT+01
2.8050 .39866w014 # 16055403  LU66F6a02 (99077403 =430288-02  ,23780402  ,00000 200000 21079404 w,25856401
2. BGTE T 01 L0=01 T I9216%03 T 3792302 ~ 85542403 L ITS I S02 T L 40904F02 400000 <0D000 PR2THRFOT e 2IB3THOIT
TTUREYNTSHELL PART NU {1 g
0000  +204B3mli wie58216403 3468901 «658TARL03  L1T741T«02  LH087i+02  J00000 00000 AU542404 ,503i2+02
20529  #20384«0] =436771403  .35210-01 57273403 1969502 15615402  .60000 00000 «36912404 30227402
L0529 LP0IBA=0L = ,BATTI403  .35240~0¢ «STRTI+03 #19695-02  Li5615+02 00000 | 00000 236912404 30227402
+1058  420277=01 =419660403 L 35735-01 250170403 2025802  L48260-00 00000 00000 29569404  L16076402
L1058 JP0PTTw01 Wl 19661403  .35735-0y 50171403 2 20258-02  LU8251~00 00000 00000 29569404  L16076402
21588 42017201 ~¢68310402 436263=0{ 44550403 1500l=02 =,67342¢01 $ 0000 00000 22967408 L,TOP59+0)




0f-/ abey
7-9686-#/

.1588 «20172=01 w,ob8723402 2 36P63wn LAH550403
_ _ L2117 «20079=0! «20R60402  L36T93I=01 40265403
L2187 LR20079-01 «20A5U402  L36793«01  LU0PBS¢N3
_ _«2686  LP0006=01  JTEAS9402  3T326m01  L3TL16R403
L2686 L20006m01  LTHRS1402  L37325«01  J37168403
- _.3175 21995501  +10620403  J37R80=01 L3497 3403
2
— @ _MAIN SHELL PART NOD {2 . ‘ i
] L0000 JBUT36-02 =.14217402  LH230R=01 36522403
2 #0739  LA4030=02  JTONTh=00)  LH3D59=01 36522403
_ E o aW4TB_ Lb3T3Bu02 5467501 J03B11e0] 36522403
z 22217 7 Te8361T=02  «51251401° LU04564«01 36522403
g
- § _.eB21T7 _ «86381T=02 «51265401 _ LU4564=04 « 36522403
o3 «2956  463596m02 431205401  .0531R=01  ,36522403
2 23094 63618202  L12135401  LU6NT1en] 36522403
) ggg i WH4T3 L636SU~02 JTIR1EmNY  LUAAR24=01 36522403
; K}
83, L4433 6364202  L1912-00  .06R24-01 436522403
SZ | L5172 +83665=02 we45534un)  LATSTT=01  L36522+403
——— L5911 J636B6m02 =,56323mng  LUBZI4=N{ 36522403
D650 G A3T2w02 «.977BRalf LU90B4=01 36522403
L6650 14371802 «,P0288=00 LU9088=01 «36527+03
L7389 L63T6d=02  J1329A401  L09R3A~01 36522403
— 8128 L43818a02  L4172040t  L50589=01 36522403
LBBAT  L63842e02 ° LBIP39401 L 5i34Pm0t 36522403
. -BBET  LA3B4TN02  LBOBB34NY  L5134Pe01 36522403
L9606 GA3TET=02  J11634402  ,520%94=01 T 36522403
1.0344 ,63445-02 104831402  JS2R48-01 36522403
L 3.1083  L82730=02 = 36956401  (53603=01  L3652P403
1.1083 26273bal? w.3T791540) «R360%=04 236522403
e 1.1822 141598202 w, 81561402 5436101 36522403
1.2564 v60328=02 =.11125+03 +55(25=01 36522403
1.3300 15997602 «o200814+03 +55R9 =01 «36522403
MATN SHELL PART NO 13 -
. _ L0000  J53RBP=0]  WL2579R403  L16017-01 32985403
J0484 77 ;5393601 421138403  L16512=08  +366B804+03
- L0688 ,53936.01  ,21138403  .16512-04 36680403
T L0968  ,53096m01 T L16%76403 AT00T=01  LH0SB0+03
L0968 ,53096u01  J1637A303 JIT00T-01 LH05806403
LLIAS2 TS H0S T 0T e 160 03T T U TR0P=01T T 44845403
L1452 ,54057=01 011608403 J17502=-01  L44446403
TTT1936 T T U151 L69706402 . J17996af1’ LUT95T403
L1938 JB4115=01 HTATRLNZ L1 T799h=n]  LUTO39403

TTA2H20 T ALY 0017 T, 268384027 TL18490~01 " TT.50501+03

_.2820

_e54170m0¢

_+2682B402  .18490-01

+50503403

«19007=02
«15958=02

+1595R=-02
«1160teh2

«11601=02
o BLR15=03

WR1220m=03
«53914~03
«P6345=03

#80753=04

.306ﬂ9-nﬂ
wef1N5RLNY
waU3022=04
= 5201504

=« 3455904
=e28335=04
=e 2956720l
~e 8051904

=y51557=04
=TI T58=04
= b5H1TulG

21959604

+ 1060704
a23740m03
«bT159»03
«127886u02

1268202
e17621=02
of4LQ1=02
»e37125=03

=o%8000=03
=e12116~02

=el2114-02
mef2h31=02

=e12h31 =02

=e$2301w027 7 ", 91X7840177

=212%00=02

‘wellbbbm02

=2 11665=02

=e11037=02 "7 L54TTH402 7

“e11034m02

w 67344401
w BLRUTHOL

~ BIRYREN]
=-.5657040}

e 56872408

-, 7938T=00

-, 79%96=00
-, 12139401
w FUOE500
=,5302T=00

~,53027=00

2223300 T

-, 65874001
=, 2360401

127508-01
L 14203m01
-, 26046T=01
w,54R52=01

= BBAZU=DY
-, 5443T7=01

«Jidn3dang
" 59N6B=Np

+56300«00
«13020404
2167540}
25783401

SRUGTI401
210012404
- Ayda0+01
= 18062+N2

w,16087+02
w 5623001

=.562314014

T «28290401

#«28291401

«913856401

«13170+02 °

LE3171402

L14779¢02

_oDOOOq_

00000 L00000
00000 .00000
00000 .00000 ’
QOOPOQ___ . 000000" .
00000 00000
000000 400000
V000007 T, 00000 T T
£00000 00000
e00000 . 00000
WB0000 T, 000007 "
e 00000 00000
«00000 S 00000
S00000 00000
$00000  ,00000
L00000 00000
00000 00000
+00000 200000
«N0NQD «00000
00000 £00000
£ 00000 L,00000
200000 00000
+00000 400000
00000 £00000
«N0000 «60000
00000 00000
<N000A 00000
.00000 .00000
«00000 +00000
£00008 == °,00000
«N0000 00080
+00000 00000
WH0000™ " " 00000 "
00000 00600
L00000 — 5780000 "
+00000 £00000
00000 ;00000
.00000 £000600
L000007 " ,00000 T
+00000 L00800
L BG000™ L 00660 "
+00000

-229661-0-'.1
LAT7828404

JATd2u+0y
PR LYY YT

13060400
«97201+03

92844403
+82580+403
. 16330403
-73SEQf03

« 73829403
TLT3IBTH03 T
W T3R43T403
74586403

L TURYTHO03
+UB2U403
+75254+03
LT5782403

« 75921403
«16875+03
07795ﬁ+°3
o TB4T9403

L78593403
« 76931403
. 10255403
55855403

95587403
231939403
57207402
~,15582402

~, 14399403
v, 1106R+03 "

- 11067403
- HUlbTH02

o 44162402
-, 527e7+02

«52733402
L,18152+03

18189403
L351984+03

351590403

$T70P574+01
20143401

20147401
m 10U00P¢00

=e10809400
“, 3798800

m PIRL0u0]
=SBl Tall)
m,28210=00
w,1590R=0(

=y 1590Rang
- bb670001
w,19727=01
“ JOR1T=n2

+82823.02
L03210a02
- 1900002
w4 6056mn]

wePOhS0m0]
= 16331a01
210P=ny
«17720=00

«16850a00
»39050=00
o65028a09
o 7S5RUEmD0

WTUILTnD
2 30036=00
=,13332+0}
» HB185401

=, 17670401
T« 37515401

37515401
BBS1Te0L

«B8S1E4+0]

13599402

13592402
18171402

1817002
P2937402

22935402

C e uad



LE-/ obey
2-9686-1L

1
H

TL29)5 LEA233=01 A 83790401  .1898%a0{  .5111240% T« 1059702  L{3770+02  L.000080 200600 SSTIRTFEUY L 2BRE4FNE T
TATNTBRELL FART WU 14 T
20000 457349201  L18935403 «,33930m02  J4TLET403 «,10595=02  L13774+402  ,00000 «00000 «36901+403  ,30632402
S0233  57373=01 17338403 ~.71563w02  L06752403  ~.10434=02  L1&R00402  ,00000 .00000 5763403 .33100402
TLOAEETTTLRTIOTL0LT  s15718403 7 =, 2919R-02  LA5830403 TEII02157027 L19T8630F T L 00000 T00000 9855 7FI3 735521402
= L0866 57397401  ,15718403  =,2919A=02 45830403  ~,10215-02 19387402  ,00000 #00000 258557403 (35520402
BT L0699 J57421.01 7 UL GA6AE03T w RER3RR02T L U46STL03T w9950 =03 L2VATEF0E L UUDOT « 00000 »3973UL03 T J37941F02T
8 L0932 GSTLU40A01 412381403 =,24468=02  LU3117403 ~496554-03 22994402 ,00000 200000 21271403 480432402
=2 4
2 W0932 T BT aaa~0T T U281 03T L a46a%027 T A3 {7403 TR TO6G8AS0TT LRGN L 64T00 » 000D Y [BTEF0T T Unea3ryeET
- L1165 57066201 J10A40403 «~.22106=02  LU10SR403 =,9349T403  ,23807402 L,00000 +00000 »83330+403 L A310R40Z
= 21398 JSTUBT=01  ,BB87%99402 =,19745«02 38210403 =,09564403 ,237§3+02 .00000 000000 +B6178403 L U6154402
G S ATRIA e mer PN Ve ;.
3 <1398 (5748701  JBB399+402 ~.19T45=02  L38211403 w.90565-03  G23712+02  ,00000 «H0000 06180403  LUb155402
o5 1638 W57508.01  L694Q0+02 _« 17387=02 34113403 =,R8109=03 22340402  .0Q000 «00000 210279403 ,049899402
nE 18647 TTTE2B01  JUBTIL402 T w,.15033402 T 27908403 weBb641-03 191044027 00000 200000 L THUBL4E03T UTUISR 02T
= : . :
E§ w1864 ,5T52801 (48991402 =,15033=02 (27909403 «.86643-03  ,19102402 _ ,00000 + 00000 «TeABT+03 |, 54954402
SE | L2097 7T L57548-01 28372402 =,12A85-02 T 17862403 w.87012=03  L12639+4027 000007 L000007 865334037 (62565407
£z . L2330 5756901 w.93919=03 w,103UTw02 w,2771501 =,907B3=03 4278702 00000 .00000 10440404 756351402




g~/ abey

KALNINS SHELL STRFSS ANALYSIS.eenssss HOT END PRESSURE SHELL

MORIMOTO JUN T3

DEFLFCTIONS AND STRESSES FOR WAVE NUMBER MNX= 0 1250 PSI PLUS TEMPERATURE LOADING
X W UPHI UTHETA BPHI SPHY TN SPHI OUT  STHETA IN  STHETA OUT  SFITH IN SFITH GUT
MATN SHELL PART ND 1 T
L0000  L00000 +00000 £00000 200000 10062406 «,TTU90#05 =,1519%404 =,54954405 00000 « 00000
L0250 4P5358e04 (6138504 00000~ 13A02«02 _+B65T9405  », 62736405 =,51002+04 =,49895+05 ,00000 200000
z L0500 +96600-04 ,{1853.03 L00000 =, 3671002 “¢T3X01405 a HB707TF05 e 73038404 +.U3906405. 00000 00600
m
@ L0500 .96601-04 1185303~ .00004 me36TLUR02_ GT3IT01405 =, 48707405, w,T73INI8404 +,83906405  ,00009 00000
3 L0750 L20653=03 17174403 00000 “.50757=02  L60RB2405 o 35485509 <\ BRAZSYOT < 371940305 00000 « 000048
= LE000 L34803-03 ,22139-403 L 00000 =, 6196002  LU9375405 w,23123405 w,.B2010404 «,29951+05 ,L00000 00000
3
2 ST00T  W348032037 ° 22139403  L000007  m.b61969=02 49574405 =,23T22F05 = BR28T6F0T »,29951705 000D 2 TUN oY
= 1250  J51806=03  L26790«03  .00000 », TOUOZm02  oTBR02405 ~ 11635405 «,72258+04 =,22357+05 00000 « 00008
3 L1500 L69T7Bu03 L, B1170-03 00000 = T6120m02 429155405 ., 10064404 =.5530R+04 ~,14579405 00000 «00000
o2 : !
o5 L1500 44977803 L31170-03  L00000 “ T6120m02 29158405 =,10058404 =.55311408 =~ 14579405 .00000 00000
2o . 1750 $B9245=03__ +35326m03_ 00000 =.T9177=02_ «20394405  .BBO71+04 «,32958+04 =.67726404 00000 200000
3= 22000 10915402 23931003 L0000 2o T962Un02 12866405  L178TI4#05 me7030T+03 291049503 00040 2 00070
=n> .
£z o 22000 #10915=02 J39310=03 _ L00000  ~,79624=02  J12065+05 17875405 =4 T0I31403 .91961403 00000 «00000
—_ .2250 7 .12888.027 L43i7220% _Aonoh e TTUG 102 T JG2A3LE 00 L262BAF05 T (20413%047 (B3B2IFOTT (09040 200000
2500  +14768«02 ' LH6970.03  L00000 o, T2TB3w02 wmo 12425404 34145405  L88091+04 15425405  L,00000 00000
MAIN SHELL PART NO 2
_ w0000 .16768402  L0897003  .00000  ~.T2783e02 «=,12431404  .38146405 L8B087404 415425405  ,00000 400000
w2281 TLRG198402  WTTALGL03TTT L0000 T = 147T3R02 W 33AL3404TT L29536405 L 29734% 08 S3TSBTFOST L OO00E T L0000
U482 20771m02 +10589.02 00000 «34373a02 « 15882405 «17821405 +34B12405 235394405 « 00000 «00000
T L8R L2UT92-02 L1088Be02  TL.00000 T T JI303R=03 TLISA9AI 05T S 1T404F05T TILBTHFOSTTISA42 50500000 200000 -
6723 G24116.02  L13438a02 00000 1879003  2f7336405  L15567+05  L33T7T33+05 33202405  L00000 «00000
«B964  L23923-02  J16312-02  L00000 $19940-04  ,16677405 16226405 33053405 32518405 00000 «00000
.8964 12394602 «16T711402 , 00000 -7:7.1-1.79,1-1 +16693405 146210405 '.33116+05 32971405 £ 00000 00000
11205 423965=02  «191B7=02 .00000 “,51188=05 216351405 16651405 33080405 ,331204+05 00000 00000
T TT1L3486 423933.02 L22062.02 00000 #3371 Au0l " T L 1B35AL0E T T 165Y5+05 T 32982405 S33038405 00000 +00000
wr 1.3886 ,23961-02  J22062=02  L00000 W15B82a08 216378405  ,16525+05  ,33059405  ,3310%+05  ,00000 «00000
[« 1.5687 2382802 «2493R-02 TLpp000 n,11113=05 W{6748405 T L1616TH05 T 3X07TH05 T, 32903405 T 00000 200000
ez 1.7928 2412702 2781202  .00000 e 2295503  S1TEBTH05  LISR16405  ,3TBHL405 433120405 L,00000 00000
T - 1,7928 ° .24150=02 ,27812~02 ~.00000 « 24819=03 L 17701405 515199405 333929405 333178505 —500000 F000060
2.0169 42507302 30453402  .00000 = UT2TTu03  o153TR405  L17528405 (35537405 (36880405 00000 « 00000
. 2.2410 24022402 ,33460e02 00000 W1BRETL02 wa 95885403  L33R861+405  L29008+05  ,39454405 00000 0000
-~ MAIN SHELL PART NO 3 . .
"',:' L0000 T L RbAS0R0 R T IIUA0N02 T L 00000 T s1B4T0-02 TS 3R LR 0T T a3 3R 1405 2086405 239520405 = 00000 + 00000
9 L0250 #23931e02  L33774L02 L00000 «PUB3RL02 =eB83375403  ,32003405  L27771405  L37742+05  ,00000 »00000
0 «0509 12323702 $34082=02 00000 2 29536m02 *a 79907403 e 31140405 26097405 «35679405 00000 00000
s e LT S it L A oo A il bus i d
s L0500 .23237-02  .340B82.02  .00000 L29536uN2 ~aT79908403 31140405 26097405  L,35679+05 - ,00000 £00000
‘ 0750  .2243Ba02  L343BA02 00000 L3U3UBL02  w TBASA+03  ,2998R405  LPA105+405  L33T37405 00000 00000
T UTTTTLH000 T T e 21523027 T JF44B9=02 T 200000 7T 7T 3B8812=02 ~.T72797403 L 2BBTTHOST S 21A34405T307174+05 700000 L00000
L1000 «21523-02 34689202 .00000 #38R13.02 «,72824403  L28877+05  ,P1836+405  ,30717+05  ,00000 « 00000




/

~

. TTTAEs0 T 2050002 .34990-02 T 00000 H2TU3a02 T 56027403  L2T727+08 19332405  L27ATR¥05 T L 000G - LOgnod
Bl L1500  +19378m02  435293-02  .00000 LUBTIIw02  =,20496403  L26459495 16636405 24635405  ,00000 00000
TTTIIB00 T L19378502 TTR3529308 L 00000 T T LA6730002 TR 20TTPF0T L2BUSYHDS S T6A36F05 24635405 S0g000 > 00000
1 L4750 L18166-02  L35598.02  .00000 50150-02  J40649+403 24990405 13793405  L21168405 00000 L00000-
Pid 22000 L 16874=02  L,35908-02 00000 «53152-02 413555404 23239405  L10849405 17415405  ,00000 «00000
E .2000 «16AT4aD2 3590802 L00000 «531{5%.02 e 13556404 +23239405 210850405 «17U15405 L00000 00000
= 22250 21551302 J36224a02  .00000 «55678aN2_ oRT131404  ,21129405 78560404 13381405  ,00000 «00000
B T -2500 S14095%02 4365482027 .00000 LST650=02" S O5495308 L 1858505 LA88S1F0T 907 40F 0 T 00000 S0eo0d
g .
3
€ MATN SHELL PARTY NO 4
z J0000 w,36548m02 1409502  .00000 «57655-02 15618404 |, 13172404 =,12954405 19881405  ,00000 400000
z L0227  =,37856=02  ,14328-02  ,00000 $57368-02 o2B24B403 =, 39422403 ~, 12109405 L18903+405 00000 ,00000
2 L0085 = 2915602 2 14562en? L0008 L5696R.03 L2IR30304 <, 20381F00 =, T1PEBENST L IT906F05 B0 00T S00000
3 L0682 =, 80045-02  L14797=02  .00000 S6U8T=N2  LO08734080 «,39145+04 «,10341405 .168981405  ,00000 #00000
20
53; T L0682 T ughg5a02 T L14787=027 200008 W5646T=NP  LAOHTA+04 w.39TASH04 =, 10341405 416841405 00607 T
i 0909 = 41722402 | J15032e02 00000 oS5B59a02  W59688404 = 57234404 w,9418%+04 (15856405 00000 »00000
g L1137 =, d2988.02 ' 1526802 00000 WSSIURA02 _ #791T70404  m, 75648404 w,B4T756+04 L 14802405 00000 #0000
23 T LAY TR 44228202 T 1550402 00000 WBU315.02 7 298922400 =, 049aTFHE =.75003%00 413729505 .0G000 » 00000
— L1368 ®,44228702  ,15504-02  ,00000 JSEZ1502 98922404 = 94SBTH04 = 75003404  ,13729405  ,00000 00000
5917 R A5853R02 T ToiSTAI=02T  L0000NT  S3XT8N027 #11895485 ~.1l345%05 = 65051500 2 IPEIBT0S 000070 00008
JAB19 = 8665U8=02 (159TR02  L00000 « 52327402  o13925405 =,13R84405 =,54862+04 L11528+05 00000 00000
J20U6  =oa7B31m02  L16215-02  ,00000 451158202  o15984+405 «,15256+05 =,04840404  L10398405 ,00000 v ¢00000
2046 w, UT7A31e02  L16215e02 L00000 «51158a02 215984405 =, 15256405 «=,04840404 L10398405  ,L00000 «00000
2273 me4897902 21685802 00000 H9B69a02  S1B0TI405° me17259¢05 «,3I3787+04 92500404  L00000 «00000
o2 L2501 TR EN09T 02 T c16692a02" L00000 L ABA65«02 T 20188405 =L 19296405, PRO0TI0UT <BOB2IEOT 00000 LT
= Ei 2728 @L511832«02 416931-02 .00000 26041402  «22331405 w,21365405 15802404 68969404  ,00000 00000
g B WAT2RT 5118202 T 1693 1=027 J00000 TBe04 m02" T TR TN e 1365405 W ITBOH 00 L ER969F 0T L U0000 » 00090
52,%% 2PI55 we52231a02  L1T170a02  L00N00 20295402 20500405 =,23066405 w AT813402 ,56921404  L00000 «00000
) #3123 = 53240w02  «17410=02 00000 WU3525=02 426707405 «.25600405 11075404 44685404  ,00000 200000
c L3410 TRLB4R09A02 T TaiT64%02 7 00000 T LUL1A30m02 T 428939405 =.eTlT6TH05T 22842400 4 32260F04 00000 200000
0 vd .
(R -
GY HMATN SHELTU PART NO 'S5 T .
= L0000 = ,54209=02  L17&4%9=02 00004 2U1630a02 26981405 #.25R49405 ' 13732404  L01248404 00000 L00008
L0811 =.Ba668=02 L1T7T66~02  L00000 B0T50=02 427998405 =,26B35405 19197404 35471404  ,00000 «00000
T L0224 7T w.55110m02 L17883.02  L00000 T T L 39844.02 TTL29021405 =.2TR28405  L24T09H0T  J2945AF0T L 00O L0000 —
f «0332 «,55546m02  L1B000=02 L00000 «38910m02 30051405 = 28R2BH05  LT0PAT+04  L23TFT404  L00000 £ 00000
w0332, 55546m02 C G1B000-02 T L00000° T 3891002 TI0DSTFUS  mLe0828F05 TR0 THOT R 23T TE O L OO0 500070
AJUU3 w550 71a02 w1811 T=tt2 200000 «TT7048L02 +3106RA4NS =, 29R36+05 +35A72+04 « 17900404 00000 «00000
L0553 w,58386m02  L18238«02  .00000 236060m02 32132405 =, 30851405  L4152%+04 11963404  .00000 00000
e D664 = o56TBTe02 TG I1BIS5(a02 00000 7T 3594302 T #33182405 e, 31873405, 47210404 598644 03300000 S00000
- 0668 w,5ATBI=02  L18352-02  .00000 3594302  J33182+¢05 31873405  ,u7219404 59844403 00000 « 00000
o T LLO0TTS weB7181802 184698027 00000 «34899.02 ° L34239405 =,32903405 ;GR962404 W, 3064040100000 T00000
@y 0B85 »,5756Ra02  L18586=02  L00000 +33A24e02  435B0T405 =o33940405 58750404 w,60879403  ,00000 «00000
- ___ .0996  «,57930<02  L18703-02 .00000 $32725-02  #36374405 =.34984405 64584404 ~,12185404  ,00000 00000
w T 0996 w¢57930=02  L18703=02 00000 «32725-02  #363TU4NS =, 34084405 64584404 =,12185+404 00000 00000
W 21107 =,58P86=02 L1B821=n2  ,0005R «T159A=0?  JATUS51405 =, 36036405 70463404 =, 18323404 00000 L00000
L2217 =, 58629402 « 1893802 JNen000 <30H3ALN2 + 38535405 =,37095405 THIBBH0Y4 =, 24501404 7 00000 T TL,00000 T B
1328 wo5B8960u02  +1905h=02 400000 «29252-02  $396246405 wm, 38161405  LB2358404 ~.30719+04 00000 +00000


http:58960.02
http:8q3R-.02
http:58629.02
http:56789.02
http:39844.02
http:53240.02

/
1]

L13287 W, 5B8960-08 " 190564027 L00000 7 .29252-02 T 39626305  ~,36T161+05  JB2I5AF0 = 30719%¢8  L00000 S 00008
JIE39 w 5927Tel2  L18174W02 00000 2803602  JU0T24405 =,39234+05  LRBTTIL0N  «,36977+04 00000 00000
L1349 «,59580=02  J19291e02  ,00000 #26T91w02  JU1B29405 =, 80315405 94434400 = 43776404  L,00000 «003000
TL1680 =e59869=02  L194Q09«02 T~ L00000 #2551 7=02  s42940405 wa81803+05 7 TS10054+05 7 =, 49615404 T, 00000500000
WATN SHELL PART NO 76 ~ ~ T hrm T ot T
L0000 L19809-02  L,59R4%02  .no0n00 eP551Tm02 401066405 w 50878405 20635405 = 12028405  ,00000 00000
= 20033 419325-02_ «59940=02_ ,00000 _ L24949=02 _ 460978405 =, 50391405  .20862405 =,12949405 00000 « 00000
= L0067 1924302 594950k(2 00000 42438302 60892408 w,50300F057 LR0R9340% = i3067F05 L0000 200006
@ L0100 J19162=02  .S9990~02  L00000 «2381Tal2  o60BOTHDS =,50219+05  ,20125405 w.13§83405 ,00000 00000
= .
2 L0100 19162702 +59990=02  »00000 22381 1=02 60013405 =aS0225+05  #20127+05 =e13180%05 00000 LOUBUE
z L0133 «1908Ln02 6003002 00000 «23247a02 50730405 =,50141405 « 19965405 =, 13297+05 00000 00000
z 20167 1900702 .40070-02 _ .00000 £226B3.02 160648405 =.50059+405 19806405 ~. 3006405 00000 L00000
3 L0200  +18933-02  JAQ1ii=02 00000 L22120m02 +B056TH05 ~.09978F05 (19451305 ~, (3513505 L O0U0T0 200000
[x1
= -
S 20200 41893302 _J401i1en2_ .00004 222120-02 460567405 =, 89978405 19651405 «,13513405 ,00000 »00000
Sz L0233 41BBA0=02  W60151=02  .00000 «21558202" 60887405 w. 49B09%05  L19499F05 « 138{7%¥05 00000 LD
2a 0267  W1B789a02  L60192=02 « 00000 «20996a02 460410405 =, 89621405  L19352405 =~.1371B405 00000 + 00000
5?‘2 L0300 o18720=02 J60P3202 00000 cP0U36m02 460333405 w, 49745405  L19208+05 w=,13816+05 00000 200000
= ] . .
%E 0300 W18720m02 o H0232-02  L00000 «20435a02  $60T34405 w 09745405  L39208405 =, 13816405  ,00000 200000
RS L0333 .1B8653«02  .b60273=n2 _ .00008 «1987An02 460259405 = 496TI4+05S  .1906A+05  w.13611405 ,00000 00000
L0367 418587Tm0Z  W60313<02" 00000 219316027 460186305 =.49598%05 L18930405 = 14000%0S ,UG0TT v0000T
LOU00 L18528e02  L60354«02 L0000 18758002 50110405 =, 09526405 18798405 =, 14098405  ,00000 «00000
LOU0E T 18530462 60380m0ZE 00000 SABTSALEE T (BOT18308 = A9526%05  L1BT48¥05 =, THO09UF05 ~ 00000 LI
L0833 L18842«02 (6039402 .00000 «1B200a0? oH0085405 = U9856405  (1B6L9405 ~.14181405  L00000 £00000
LNUBT 1840302 L50835e02 00000 « 17643002 459976405 w», 49588405  L1B554405 w.147P65+405 ,00000 «00000
Z0560 — +1834560F L60876~02T .000600 170B7%03 " (59910405 =,09321F05 LTBAZRFOT <, 14386705 L0000 SO0 000
% -
£ T WEIN SHELL PART RO 7
e L0000 L60076m02 we38348w02 00000 «1708Twd2  JS842B405 =, 35480405  L14%523405 «,13938405 00004 00000
8 E «01BU  460178w02 ~e1B152m02 00000 «15603u02 +52TTH405 = ,33845405 ¢13751405 =y 135148405 «00000 00000
5 0369 2 59900n 027 "=, 1 T7960=02 ~Ag00n w1 BRunp I ETR0S T =L 32225 F 05 T 120 3% 05w 12T IF ST 00000 200000
Eﬁ #0553 489850~02 w~el776Bm02  .00000 S12842402 429511405 ~,30418405  L12248405 «,11608405  ,L,00000 « 00000
53 ) pU 135 - CTE E  maa o  FY: 1Y - 7111 T e 13T V-2 v ey LS 8 Y e 1113 L b 48 L o 3 110 LSt 1111 RS 1111 £ S
Py L0738 ,59425wf2 =,17575«02  .00000 11565202 27897405 »,29024405 11517405 «,108574+05 00000 00000
- G 20922 .59223m02 «.1738%.02  .00000 «10356m02 426296405 =, 27448405  L10A0L405 =, 10120405 00000 00000
? &y 11077 LB90A3=02T ~417191~02 00000 w921 80=03T S24T0RYyES =,23B77H05 10049405 =,93942+404 L0000 700000
& L1107 W5904%e02 =l 17191mN2  W00N00 «2140a03 228708405 = 25B7T+05 10099405 w.93962+¢04  L00000 $ 00000
12907 LRBBAIR02T wel6999-02" 00000 20140503 323132405 =L ed3 2405 T 0L 0TE0U =, BEREREIT L R0 00000
L1478 JBBTH2=02 ~.16808.02 .00000 W T1334u03 L315874+05 =~ 22TBI+05  B7376+404 «,799024084 00000 L00000
21660 458620-02 ~o16616=02  .00000 46192903 420014405 «,21252405 LBO794+04 «,73085+04 .00000 J00000
o HATN SHELL PART NO 8
o L0000 ,SB620=027 w,16616-07 00000 L 61929203 13BIIFIS = TAB4LF0S 65 197+00 =, 58857+04 00007 » 0000y
® O 0228 L58486=02 ~.163T8=02  .00000 5585603 L12877405 ~,13537+05  ,59849+04 =,51236+04 00000 200000
~\D ___+0856  ,58365m02 mel6141-02 00000 250570m03 411153405 . 12242405  ,S54673+04 =-,45760404 00000 00000
ST L0683 (58256a02 =.15908a02 T 00000 205069203 TT,983854+04 =,109594+05 7 SA98TRF0L WL U003 0800000 <00000
Kl ]
_ uNBB3 L.58256=02 =.15904-a2 00000 LA50650 L983B54048 =~ 10959405  L09673+04 ., 20853408 00000 00000
T L0911 +50157«02 =al566Tm02 ~ ,00000 7 21149403 TLAS3444 04T WL 96ATSH 04T T ULRBIH 04T W, 35305404 00000 300000
1139 ,5BNeRm02 = 543007 00000 3740803 JT2404404 ~ BARTA404  JH0P19+404 =, 0338404 00000 £00000
1387 L5T986m02 «o15198402 00000 3420703 459554404 = 71782404 35776404 =,25533404 00000 S00000


http:S57986.02
http:SO8365-.02
http:39626i.05

L1367 579860
=02 = i519Un0p 0
LO00000
133?“3-03 .59'55!11'013 -.717811'0“ '157751-0.'.]
= 25533404 0p000
* « 00000

G¢-L sbeg

-

T1594  ,57911an
=fl2’ w1495
1822 GTALR-0 . Tal2 00000
«2050 .57775.05 :'izzgi'ﬂa 00000 23$2§E'°3 CU6TBAL0E = 59397+04 .
+14485-02 400000 .?8155_2§ LTU4108404 w UT101¢04 ';;02°+°“ “,P0811404  ,00000
" ‘ - 221491404 = 34904+04 .?36Bﬁ+na w 1607040y :00000 00000
’§ SHELL PART NO 9 : . v2365%404  =,12225+04  ,00000 00000
= 20000  144BSwn2 57776 + 20000
= 0700 15A23-02 ‘ian1eo0s  ‘ovaon 2818603 75756
@ . «19U96m02 - 00004 =3 . +05 =, 047028
H 12219 A0Ine  S80caaees  Lno0on le1630m05  Lathaeng Di22020008  Li30us08 oi37ineccs 00005 0000
2 - -ho000 ~.8096 . +15 = 11537405 #o37386404 0 -00000
2219 2 . . In2 +34489 oP3211405 00000 oon
= JUAO0R02 L6 +05  .10093+04 « 72627406 000 -00000
z ' .2958  ,31278.-02 60148ehz 00000 e?BA0N405 18756 L0000 L0000
- - 61184. -, B092RAN2 . +05 00000
S . L3598 U ,38007=02 " . o2 200000 -9 #3481t 408 to +00000
= JOU3T a =02 B dTUhal2 8 _. =e92391=02 L25834 1018104 28790405
a2, «83168u02 649280 00000 -, 8430R-0 . +05 N TUU9¢0S 2« 18752405 Q000
gl . -h? S00000 s «02 CABTTHL 04 45614 L *30U97+05 V33980405 . 0 L0000
g2 La4%7 »56019202 ot 85614405 "7 425014057 +05 _ ,00000
f 77 .43 +12511405 +0577,53 00000
T2 «8314%002 & . RTTYSEY «53235405 7 0 !
2s — -gsz; 128733705 :bzzzé:gg 200000 =.55940m02 412562405 3 #RORTA+05 460041405 .03333 100000
58 Feane . 203 68ATa-02 00000 3676208  +1BR41S 440094057 (50835405 )
o - h 25045202 - __,___-00000 - 2540 - uy1405 +3T7T30405 +05 « 59970405 - q —— e
=z ! «T0T723=02 OOnodﬂm——_-’ fuil2 23951405 3 «55A4R+ 05 61112 00000 oGhos ™ *-
Zz . = —— 05 0 . 4
== J"_ 6656 504 «21620m02 27153 veaa® 268“*05_ «5794%405 . + .00000 00
- — 58402 * 2405 L,29019405 +05  ,60544405 0 00000
9306 2520 . e f0T22-02 o ; #G8512405 _+00009 o000
2702 L ., «00000 -, 59193465 ho A a0
.8 25900 o _=e21638.02 0000
.aé?é :ggg::-gg :'msn.ng _ggggs '-25““:“ " 33152‘183 -;gg?‘:ms 258518405  ,59215+05 .,, 100000
: 23233e23m0 JTaS6Rw02  L00 ~s 2225902 291 . +05 58262405 ! +00000 0
£ » 78300 +00000 g - #29127405 2744440 262405 ~,5803T7+057 0 . _.e00000
oQ 8075 5533602 L76868-0 =+ 23302 03;_-2%5”05___:315“”0; STT60105 457255405 100000 200800
 B——7 0380 reaoan-on 170717-08 200000 ~\2373e02 29075005 270 —o37I0505  «36RA2e05 20000 *05505
o @ L . sha-0a T, 20083 _l00000__ -i2733-08  .3881As0 «27697405 57334 - R
= . 26087302 83360002 00000 =.253 | J28R1R405  J2775B405 LTI #05  ,56861405 0
o= — 62 .00000 +25373.02. 7 Ti28568405 428 5 J47035405  ,56715405 . 0000 £00000
ST L. amar Y "e25672402° 42039 +28005405 T, 568744057 105 __ 00000 000
tﬂ $> L «B0BB2=02 83 e+ 03 28176405 « 56705408 [} PO, oo
- 11833 .8278%.0 8335902 "L 00000 . ) . JS6R10405 56744 00000 80000
. T = ey . +0 *
O g3 ___.5,,,,.,,,'_'03 . 2SAaa-02 00000 125738502 203044057 2818005 T ne Ry 5 .00000 +00000
C o 23312 T o668 03002 "ﬂiqziza:gg-— -gggOo 2578002 'gg;gg+g§ 20277405 :Seaggzgg '22155+ﬂ5_"“7005bn~' 0000
L000007 = . ePBR58y R
B o 1.3312  ,66801- - * +25733-02 TIOR3 4 o4 Ly Lo s3on20e0s w0000 200000
Em—ﬁ‘-‘“!““‘.aaag-‘v 02 _eailad-0z _.n0000 25 : S Tair0n —thenebs0n—tachais0n— T0800s »00000
- 927a03 """ 4 e =e?5090.02 . * 00000
& K195 70393-00  ec 377 .00000 g +28233405  ,28339 : »00000
1.5533 72284 o 95R206=02 00 195440.02" 28245405 "' . 39405 56851405
eI 3 0P +99R2Tan «0000n -, 3557 T=h +05 28336405 R . «S56082405 000
- L =02 .0pngn 2 +28277405 38294 SRLAETHOE L E6RET+AE " | 0000 +00000
1.5531 72284 - = 25h06m02  ,28336 «2820H405 56859405 #0577 1000007 T 000
88-02 .99 et +05 28236405 «56884405 000 00000
—_— 1.627¢ -7'4!76'. «982Rep2 000 - FeALEH05 «00000 0000
e s ¥ 1 00000 =, 25551 +085 56836405 L0 -b0000
L7010 —.7&nB8 __+10293u01 00000 Raff2 428299405 3 S6834+05 _ .00000 00000
17750 ‘7603 =2 e 10413=01 o L. -, 258638a02 28377 +CBP72405 JE6AS5H05 g SR G o
§=02 430943 -g0no0 -, 25870, . +05  <2B19S#N5 +S6B4THD5 000
— =01 L0000 =02 ° «2BA9T405 T R8O «B6BEREOS 5581340 +20000 00000
— 1L TTS0TTTITE00902" 2634802 28645 LRBO7SH05 7 569174057 105 00060 000
. o . +05 27927405 « 56761405 000 . on
1-8U%)  .79976uh 2109a3=01 ™ " 00000~ «57029405 SeR13 20000 - 00000
~ 1,9229 810930 2 +11283.01 008 =, 0429%=02 .28509+05 . +05  ,00nQ0 00000
= i gace-- ‘mitadaoe A1 I S = 2692102 27562405 " 87016405 )
] - ZBADET=02 " 4 1 00000 - 27624 28716405  L27B57+05 * #05° " 85822405 o .-
o2 tigaaot L 30000 oeEl%Ele02  WPBRE0H0S 278 57192405  ,56935405 . 0000" "~ ,00000
- 1.9969 84056 +2Bthbm02 L28508405 '27.92+05 «ST169405 54 +05 00000 L0000
o T 2.0T08 T A8 =02 41199501 M 228064405 - 57040405~ —, 933405 00000
1 2Ab135a02 { SOR0G0 “, 2B 5 «5690T+05 — 0 . 20000
N 2.1448  .88215-0 12769401 00608 T -, N8R-02 428471405 ? + 000007 "~ , 00000 ¥
' 2.2187 90265 ﬂz .t‘ZTSb-Ol 09 ~,2B1{BI.N2 -y « 28101405 +GTN26405 * *
“h2 ' L13{S8u01 . a00 ~. 27871=02 +05  .2BA5A+05 *° .F «56915405  ,000 0
' =01 .00006 - +28021405 2847940 T56R59405  i56831i05 - .00 0o 00000 )
2.7187  ,9026R=N2  ,13150un 27616202 428034405 .35135103 +56729405 .seebwog '8°§°° 00000
«f]  .00600 5763340 oG6856405 56604405 1gd000 00008 -
W02 JP8030405 28201405 56562405 hoool 00000,
* 2+05  ,564
13¢85 00000 JB0npA v

?.2927 Qa3
22730902 13507
- -0t .00000
- P - 5 7
2759102 « 78011405 «27954+05 6237405 5
. 56320405 Dpoon
- -“fﬂuﬁ



i @ova TYNIOTEO

mﬂt’) 4004 40

9¢-/ obey
Z2-9686-1/

T 2 3667 T L947353.-02 L,13983.01° TL,00000 = 2TT05wN2  wZ7955+05 277494095 56084405 5BA22305  L00000 700000
2.4806  L96410e02  .14418-.01  .00000 « PTILTe02  $27869405  L2TST7R+05  .5582640%  ,55737+05  L00000 L00000
T 2.8406 T L96408~02  L14414.04 TTL00000 " 27A58.02 T L27R28405  L27613F05 ¢55RT0405 T 455746305 00000 200000
2.5446  L,98475-02  ,14857=01  L.00000 “, 2804102 27708405 27475405 55540405  ,S5471405 L00000 +00000
P 2.5885  .10056=01  ,15T12=01 ,L00000 “a28230aN2  <275B1405 _ J273I4T+05  #55275+405 55205405 L00009 L0000
2 2.6625 L,10265=01  (15778-01  L,00000 " 28U26m02  W2745%405 T L272201405 T WES01T+05 T 54947405 777, 00000 T T,00000
5 2.6025 ___,10265=01  ,15778«01 __ ,00000 = BBURS=02 _ +2TUUR$0S5__ S2TP32405_ o55017405 (54954405 ,00000 00000
= 2.7365 T L10876A01  L16757-0% .0000N0 w 2B592.02 1 427308405 27114405  <SAT1405 JSUT03+05  L00004 L00000
= 2.8104 L10688a01  L16747-0%  L00000 2, 2874502 427175405 26999405 54507405 LS54455+05  L00000 «00000
@ 2.8884_  ,10%01~01 .172ﬁ9:01__-590000”_““_y.25882-02_*_3EIg£§+QE___L§§8§£tOS 254253405  ,54206405 00000 .00000
)
2 2.8844  L10901eD1  ,17749=01 00000 °.28BA%L02  JETNLU40S 26917405 L542405+405  ,S42§4405  ,00000 200000
z 2.9583  .11115«01 _ .17768=01__ 00000 “.28913202 226874405 26808405 463976405  ,53957+405 00000 00000
z 3.032% «11329a01 «18290a01 L00800 =, 2BT6T002 oP6TSI405. 20688405 53700405 253680405 00000 «00000
T 3.1062 L11543=08 ,18829-01  .00000 v 2904302 226675405 26525405  L538243405 53379405  ,00000 200000
()
:;g ! 1T062™ LT154d=01"" T18829=01 00000  =a29064=02" 06674405  ,20536405 53430405 53386305 L00000 00650
= 3.1802  L11759=01  ,193680-01  .00000 we29R65402 026669405  ,26294405 53176405 53064405  ,0p000 £00000
L 3.2582  L11977«01  ,19942a0%_ .oouog"___ "e29737002 __ o26TT3405 25954405 «52981405__ 452735405, 00000 L00000
IE . 3.3281° 412200=01 L20S515=01 .00000, 3067502 ~ eBTOG0+05 L 25A0TH05 452902405 aGR449+05 500000 L00006
I -
§§ i 3.3281 «12200=01 _ +20515«01 00000 we30503N2 226958405 225535405 +52884405 «52457405 L0000 +00000
_ 3.4021 «128031=04 «21100=04 «00000 -, 32093m02 « 237247405 25014408 829604408 B2296408 00000 L 0G000
I.U760 L126T6=01  L2169%-01 00000 =, 34P10m02  L27U58405 24574405  o532863405  .52398+405 00000 00000
3.5500  412938e0) 2370201  .00000 ».3657700a 427255405 24550405 53743405 . .52932405  ,C0000 «00000
3.5500 L1293B8e01  .22307-01  .00N00 ~e36566002 27244405  L24568405  L53T41405  ,52938+405  L00000 « 00000
3,5240  «13215-01 42292301  L00000 ~a3B056a02  o7606£8405 . L25518405  o54196405 54033405 .00000 «00000
8919 J{349dw01 «23562=01 00000 SU35531m02 223108409 SEO8TEUFTS .., ¢ S40ETFUE 05575405 L0000U . 00007 .
U3.TTI9 W13740401 ,2422B=0f  .00000  «.28670.02 - «17987405 33147405 *.¢52616405 57164405 00000 © 400000
T.TTI9 < i37T4T=01  L2l4228-01 ,00000 ~.28721.oz“‘?Tsﬁﬁz?BB‘““tIBr3T$U5““":EzEzv‘v5"‘75YTEB?UF“‘:UUUUF'*““‘TvUva““'“““
3.8458 L13893-01  ,24930m01  L00000 we 10530002 10369405  L405485405  L8B621405  ,57673+405  ,00000 00000
1.9198 L 138760t  ,25654.01 .00000 211898002 13839405  ,29266+405  J84T(0405  L49338405 00000 «00000
1.9937 Y YOI *20340=01 200000 A6 4Am02 210907305 - <17552F05 < 38T03+05 . L 3936405 » OUOT0 Py
3.9937 J137B7a01 (26335014  L,00000 o18708402  +16700405  J1T7ST+05 439260405  ,39577+405 00000 .. ,00000
B BT o I3RT9RET  a27023a0 L 00000™ e 14175202 « 1545350 RE0F05 S IZRAIF0S S 3T6Z0F05 00 00T T 00007
8.1417  41357Bw0f  ,27722«0f  .00000 W13328m02 12072405 12942405  <24949+05 ,25090405  ,00000 200000
8.2156 .13473-08 «28445-01  L00000 21577002  o7314%404  L18099405 16938405 20174405  ,00009 L00000
83,2156  L13872~01 ,28441-01  ,00000 , 21584602  LT3682004  1B045+405 . 16934405 L20137405  ,00000 00000
q,2896 L13338=01  ,29182=01  ,00000 21517=02 09332404  L202B81405 91849404  Li3R494+405 00000 L0000
*“f““u‘3535““13lsa-vi-—“zqqas"o1 OT008 R27807a02 < T85B6F00 LYITSESF0S < P2550F00 SS164aF 0400007 S 00000
84375  412943=04  L307T20=0f .NO000 $2T045-02  #19099405 831424004 «425950404 =,64306404 00000 00000
MATN SHELL PART NO 10 . T . . . ' -
1.57608  L12043w01  ,T0720=01 00000 $2THSPa02 (19092405  LA32146404 «.25979404 w. 64290404  J0p000 - ,00000
T.613% S 14205w07 + 30283=07 L0000 2627 (%07 2 21932%05 .5683ﬂ¥nﬁ‘“772323ﬁ1Ou—“=779325$nﬂ"‘——mnoUu 700000
1.655%  L15450e01 2979301 00000 20691002  #20500405  L13100404 w 21200408 '=,93265+04  ,00000 «00000
L ESS YT SASER T T T S A0T93RAT T R 00000 T 2080 A 02T T R RS TATS s E3TISF0T R M99+ 08 w9304 0500000 700000
1.6985  L1667Sa01 +29251-01  L00000 W2RTUNA02 26808405 @,7F9930403 wl 19760404 ~,10605405  .€0000 D0000 .
L7410 o1787881"  ,2B660=01 00000 s20HALmDR  23BB70405  =.R0666404 -~y 18R60+04 w.11762405 ,00000 L0000
1.7410  +17R7B=D1  ,2B460=01 00000 200H1a02  ¢26RTN405 . 26666404 ,18850400 =,11762+05 L0Q000 L00000
1,7836  +19058401  ,28020-01 _ .00000 +17812-02  +30696405 =,42061404 =,18214404 <«.12791405 L0000 00000




r
rd

L L4B6Ra02 T 32595705 = 893 TFIT =L TE355 500 =, T3660F05 500000

1.82627 "L og213a01 (273334087 L00000 L000TD
_1.8262  .20213=03  L2T333~0{ 00000 SJURET=02 W32P9540F =, 56937404 =, 18354404 =,13684+405 L,00000 00000
LBOBYTT L RA2a 0T 26602401 460000 116174027 T 433673505 = 68636400 S 1B60R+ 04T ST TUA33L05T 00000 S00006
g 1.9113 42204301 258284080  .00000 oB0692a03  JIUR3L+0S = TEO0EIHN4 =, 19098404 =,15029+405 00000 00000
bEq 1.9113  .22843=01  o25A2A=01 400000 B068%aNT  G3UBT4$05 T W, TEOBIH0U TS, 1909404 S 15029405 00000 00000
B 1.9538  ,23515-08 LPSM12.01  .00000 LU229%u03 JIS57B0405  =,.085285404 =~ 19742404 =,(5862405  ,00000 90000
3] 1.9964 2455908  424159=01 _ .00000 21026304 436534405  =,90235404 ~,20049404 w 15737405  ,00000 «00000
§ 1.9964  .24559=01 42415901  .00000 #10238m0d  #36530405 @, P0234404 «,20449404 w,15717+05 00000 «00000
@ 2,0390  .255T71-01  .23268.01  .00000 = 03070203  ¢37072+405 = 02911404 w=o21118404 ».15782405  .00000 00000
g 2.0815  .26554~01  L22%44=01  .00000 ~e 89959003  23TH06+05 m OI2V0404 Tw,21630408 e, 156404057 00000 L 00000
x ) .
Z o 2.0B15  .26554e0f  o22344m01 00000 o BG960m03  o3TUO6405 me03278404 = 21631404 w, 15640405  ,00000 00000
Z 2.1281 T 427%06=01 2138901  L00000 ~  ~.1395A-02 37535405 7=,01289+04 =,21A53400 15271405 00000 200000
g 2.1666  ,28427-01  ,20405-01 00000 o 191802  #3T456705 w=. BORABI404 w 21630404 = 185650405  ,00000 «00000
Fy .
S T T 2.1666 T T,28427-01  L20405-01  .00000 “ 1F185m02 oIT7456405 =.B86880404 w,2183]400 = 14650408 06000 L0000
t=F 2.2092 L29320a01  o19395.01  .00000 ~e2H66LRA2  ¢3T16R405 =, 79979404 =,20761404 =,13764405  ,00000 £00000
go 2.2518 _ o30184=01  o18362-01___ 00006 ____ =,30375402 436665405 70494404 «,19097+04 -.12573+05. .00000 «00000
[l - -
§§ 2.2518  ,30184-01  L,18362=01  L00000 “« 3037602  #366654+05 w T049I404 =,19098404 ~,12573405 00000 200000
z2 2.2983 43102201 o17310a01__ 400000 =,3629P=02 _ ¢35939405_ w.58309404 _ =o16338404 =o11047405  ,00000 « 00000
S TR, 336% T T 43183601 T, 1620201 ,00000 =, 8236902 7 W34978+057 = 432854047 w 12230404 =, 910483404 L0600 200000
2.3369 (3183601 L 16PU2-01 00000 = A2371402 _ J349TR405_ =,43280404 =, (2233404 =,91482404 , ,00000 «00000
2.37967 W32629=01" 1516101 L00000 " AB5UEn02 e 33T61405 W 29226300 =647 18403 7 we6834RF 0T 00000 Y0000
o % 2.4220  #33405=01  L14072«04  .A0000 “ 5AT25m02  o32257+05 = 38674403  L12718+403 =,40556+04 00000 200000
i = eddeze TTe33005-01 14073501 00000 o 5UT28a02 #32257F05 38876403 JTRASIFOS T W UOSSSH0L 00000 . L000000 .
vo ‘2 2.0646  ,34168.0%F 41297901 L0000 " 6077502 30410405 21198408  +11338404 =,75459403  ,00600 #00000 .
% 2.5071 o34923=01 +118B&=01  .00000 "o bGABEmER  f2BL1U9405  LS0SAS+04  J20050404  GI12468+04  L00000 £00000
> 2 23723501 | 1108601 .00008 _ 0e #0143 ek
= 2,5071 e34923-01 L 11885a08  L00000 “o 86492202 28149405  ,505681404  L24038+404  ,3{241+04 00000 00000
0, 2.5497,  X5674-01 = «10797=01_ .00000 = T1558«02 225330405 LB5197+04 ,39659404  L76539+04  L,00000 «00000
fas) > PO eSO T R ITITIR02TT 000007 me TS508S08  <2iT45+05 < 1265B405  LS829UF04T  L12899305 00007 UL .
= ' :
1t 2.5922 «36026=01 09717402 L 00004 we 7551902 . «P1TUB+05 12601405 58253404 12896405  ,000008 .  ,00000 ;
: L5308 3718001 « 346526002 00080 S TTELLEH2 ™ #17067405 «I7710¥05 « TATIGFOG « 1B9UBEVY PRSI « 000D
@ 2.87TT4  37930=01  ,76081=02 L00000 . T6682-02 10773405 24006405 10330405 25698405  ,00000 «00000
2L ETTU 437193001 +Th68%-02 «0000§ = 7ET0IS02  <L{07TEFGS LPQ050F05 210328405 . +25691+05 D «OUTIT
2.7199 ,3866001 46590602 00000 waT0B57m02 20917404 32240405 412769405  J33tel+0s 00009 + 00000 ’
2.7625 +39332401  L56072=02  .00000 " 57027=02 ~el0177405  LA3178¢05 . 15020405 40972405 ,00000 «00000 X
2.7625  ,39331.81  .56079«02  .00000 »aST078m02 =e101584+05  LA3186405 14990405  L80948405 00000 «00000
2,8050  39866=01 JH6696«02  .00000 = 30288=02 w 27670405  LS58159405 416644405  ,dB216405  L,00000 «00000
ZIRATS TR h011050T T L37922505 L0060 1751t . 52B2AT05 L TIIUSFIS R ITITTF0S T S 52929F 0T 00000 00000
' Frezieus @il = BaFE0 o0 FISGl € Lpips >
[ . .
o~ THEYN SHETL PART NO {1 /4
X L0000  +20483w01  L346B9=01 00000 217081702 =a57892404  L15200405  L30049+405  ,33582405 L0000 «00000
o 0 20529  ,20388-04  +35210=01 00000 219655202  JU3820403  JB6789+04  .29575+05 L2F170+05  ,00000 00000
TR L0529 .20384=01  .35210=01 200000 L19695-02  +43R20403  oB6T6IH0A.  ,20575405  ,29170405  ,00000 00000
A #1056 220277+01  #35735-01 00000 20256202 58917408 31209404 428319405  «24799405  .00000 00000
.{a88 « 2027 Tmi | +35738u0 00000 «20258=02 «S58918:04 «31209+04 228719408 28798405 00000 « 00000
. 21588 420172401  o36263=01 400000 1900402  +10308+05 =.11220404 426519405  20835¢05  .00000 «00000



http:70857.02
http:1�I886.01
http:48546.02
http:42371.02
http:3629?.02
http:89964.03
http:89959.03
http:13070.03
http:141868.02

[

g€~/ abey

2-9686-44

LIG88  LP0172m01  L36D6%e0t
_ W2117 . L20079-01"  L36793.01
= LBI1T L20079«01 L 3679%a0y
5\ . L2688 L20006m01 43732501
’5‘ 2606 .20006m08  o37225=01
. X175 ¢ {9955=01 W3T7R6N=0Y
k-
2
E MALN SHELL PART NO 12 —
] L0000 © L64536m02  L82%08u01
g L0739 LA4N30=d2  L,43459.01
1 1478 ,43738a02 W83811W01
3 22217 ° 2636402 LO4560=01
L
G 2287 _ eb3617a02 W 0456401
o5 | 22956 46359602  (U5T18w0y
23 L3694 L63818.02  J060T1a01
g ! JA433 6365002 N TLT-1. 911
3z
53 JAG33 L 63642-02  LABARHA0]
iz .5172  +h3665=02 LAT57Tw0i
—— L5911 L63486m02  L08331e01
BE50 L63TL2=02  ,490B8m0y
TTTTTT 66507 46371802  ,49084-01
JTIB9 (63TH0a02 LHGATA=0Y
. e8128  (63B18.02  ,50%89=01 .
JBB67  LA3B42A02  L51342a01%
o _aBB6T  ,63B47=02. ,51342e0%
n96°6 063157‘02 QSEGQQ'U!
1.0388 L63045-02 52948001
_ _1.1083  .62730=02 _ .53603«01
$.1083  ,62T36=02  o53603=01
o 1.1822  .6159U=02  .5436%e01
T 1,256F 46032Bu02  S55125w04
1.3300 .59976-02 .S5991.01
HATN SHELI. PART NO {3
L0000  J538B2-01  ,16017«01
L0484 T 53036w01 T L 16512m01
N L0484 ,53936a01  ,16512w0t
L0968 T 83096a0i T, 1700701 "
L0968 5399601 ,17007~01
L1452 e S405T01  L17502«01
L1452 ,54057=01 1750201
T 1936 T T 541 {50 T, 17996m0] T
C1936  L5d115=01 L17996m04
T RURYTT L SU1T 0RO 186900 T
_JRU20 L BUIT0s01  ,18490.01

00000 L19n03a02
£00000 . 15958.02
00000 0 1595R02
«00000 11601an2
«00000 e11608a02
.nOﬂOO .31?1§-n3
T.00000 0122003
.00000 «53916=03
«00000 2634503
200000 8075304
" .Oopon «B060% 04
00000 =e$0658m04
.00000 ' —.USOEE-na
+00000 "e52015m04
00000 - 34559=04
00000 -y 2633504
SB0000 =,2%67Pa04
+N0000 "o 20519%=04
00000 . =~.51557=04
«00000 “, 71758~04
. 00000 ", 6581Tn0G _
00000 0 195%6m04
200000 ,10607=04
«00000 «23748=03
00000 26715903
200000  :12T8a-02
00000 «12682u02
w00000  W17621~02
00000 1480102
00000 e 97125403
200000  =,98000.03
L000007  %.12114wNna"
o000 me12116a02
«30000 wo 12634002
o 00000 " 12631w02
L00000 w.i230{w02™"
00000 ", 12300~02
$00000 T w $1666wN2 "
00000 =, t1b665-02
00000 T w i103T«02
| 00000 e 1103h.02

«10T0R405
+13212405

«13212405

#13504405 -

« 13504405
«B1099404 "

«89927404
« 99618+ 04
+93304404

T «BZRLA404

fRIRYSH 04
W TETE1+0Y
« 73129404
o 72157404

«70978+404
« 71280404
« 72223404
.72577+Oﬂ

273861404
.aTRB6B404
068375404
+«579064 04

«50625+04
81577404
«2161%4+04

13290404

« 14009404
«8BSEAE04

e1 7443405 °

« 04712405

_+12951405

T L61228304 T

«61220404

T eR20294047 77

22029404

17846403

=B 0T64403 7T

=e607689403
~o5T367403

~a5TH0TH03

1746840377,

-, {1221+04 «P6519405
o JUBSHT 04 «24409+05

L= JHASTHNL  4P4UDF405
- 26P5R+ 04"  L22052405

w  FOPH0+04 220152405

JABLZONY «1BTEP+0S

W53297+04 L, 18755405
LAZKINE00 16993405
L09920404 015617405

259380404 T 4148434057

JS9TAOLAY L 14RUB405
SFEUBTHOY (14540405
LT0096404 14525405
STL06B408 L 1U641405

72247404  L14559405
#1944y 218661405
+ 71002404 #14774405
£ T70347+04 .!Qav7+05

£69563404  (1894R405_

» 10356404 15111405
« THB50+04 15194405

+85238404 © L14979+405
~BUb00+04 «15021405

30165405 © J14183405 7T

«12161405  L12275405
_«12993405 91245404

12922405 « Q1713404
J94T0R+0Y +55697+04

w,30902408°  LU197I404 W I9SET 04T

~,29R90405  L10AR10405

=, 63538404 m,37973+03

JSLA24403 - '“§EE“ET3h

54621403 =,28663+404
45600404 =,80563+04

JU5605404 =, 80567404
66630404~ "d,84221+04

WHEOTAH0Y = 0421940y

c74563+04 o 42632404

WTUSSB+ 04 w U26T24084

T LTI0TIH0A = BTT29404 7T BUG004+04

+20R 54405 00000 +000Q0
17787405 ,00000 »00000
»17747+05_ .00000 00000
16185405 00000 200000
«16189405  L00000 00000
+17216+05 +N0000 00000
T .17656405  L,00000 00000
15313405 00000 00000
Jl4316405 00000 £ 00000
214109405 — 00004 " T 7,00000
Celd4109405  L06000 _ J00000
W 14236405 00000 00000
« 14438405 00000 00000
14608405 L00000 _ «Do0g0
o 14597¢05 00000 +N0000
14681405 «00000 00000
e 14737405 « 00000 00000
«14821405 00000 »00000
T e 14825405 L0000 T T L00000
215036405 00000 «0Q000
015388405 00000 «00000
T «15797405  L00000 " 200000
(15800405 00000 00000
215986405 - 00000 - - 00000
«15275405 00000 00000
__el2628485 00000 __=00000
012627405 - 00000 « 00000
69554404 00000 00000 -
<0000 " T, 00060
ma 11821405 00000 00000
2500104 00000 L0000
85002403 00000 — ",00000
85013403 00000 00000
332014004 S, 00000 " U ,00n00n
«33201+404 00000 L00N00
523374047 00000 —,00000
+52332404 L.00000 000060
+6B4621404™ 80009 T 00000
268615404 00000 L0000
Qo000 C 00000
.34595+nu .00000 .00000

JTINTAL04 = 3TT2TH04

Qe —L 254



TTTLE908T  L63602-01 s22R54201 L0000 =L 23AR2L02T VaT6641402  L14839405 «.691504047  42320R405 ;00000 +00000
TTRATN SHETLTRART WOTERT T 7T i T T T e T ; -
= 20000  L6TU96=01 w,343B4-02  L00000 = 2382102 = 56745403 13930405 =,A14T71404  L24135305  ,00000 200000
b 20233 «bT551m0]  «, 3199502 « 00000 2305802  =,22R50404 LESU21405 93043404 25538405 , ,00000 00000
P24 A04687  6TH05=01 =,2960B202" L00000 =.22965-02 ~e377704047 16454405 =, 100904057, 26943405 100000 ",00000
20466 67605201 »,29608=02  ,00000 2296502 =o3TTT0+04 16654405 «.10890+05  L26943+405 00000 «00000
> L0899 L6T745801 =,27222008  .00000 . 22370002 =a50042404  LL7591405 Tw, 116004057 ,28364405 00000 $00000
- J0932  J8TT10m08 =.24B3%=02  ,00000 *s21708=02 =.60584¢04  LI18173+405 «~.12697+05  ,29913+405 00000 200000
oy
s L0933 JRTTL0a01 ~,24R39202  L00000 = BiT08a02  =a60580404 18173405 =, 12497F05 ™ S 29813%05 TTLUF0GY 200008
£2- LA1L65  L8T759-01 w,22459%=02  .00000 2101902 *,67T60404 (18312405 «, 13818405  ,31612405 00000 «00000
z! 21398 L678¢8=01 »~,20083.02  .00000 "e2036 w02 woT1265¢04  J1TAG3+05  ~a1502%+05  L33617405 00000 00000
z he3t .
5 <1398 L67808-0§ ~.20n83.02 00000 *e20361a02 «aT1262404  ITB62+405 w,15023405 13617405 «00000 00000
a -1634 267BSA=08 = 17743-02 __.00000 ~ei19809~02 =.69894+404 16574405 =,16420+05 6167405 ,00000 80000
03 L1864 L47900w0f w. 15352202  .00000 2. 19079202 «.61U%0+404  L13986505  «w. 182124057 39751308 L 00000 G000
mZ
2o 21864 46790001 «,15352002  ,00000 "o 1947902 wob3445404 013986405  «,18211405 39701405 _ ,00000 +00000
52 <2097  o67905=01 =,13005-02 L00000 =.19562~02 =o41503404 L91689+404 7 ~.20810+05 L45123+05 7 ;00000 +00000
25 . 22330 oB7992w01 w,104B1eB2  .00000 *a20040u02 «.R604540( 18633401 =.25175+05 | .54507+405, .00000 00000
£z :
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SUBCASE NO 2

BOUNDARY CONDTITIONS AT STARTING ENGE 1= 00000

EDGF T T T2= T ,00000

pE4)| ~T BOUNDARY CONDITTONS AT FINAL

fm wanm s s e i wa s e
i

! T ULOABS FOR PART No 1 SUBCASE NO 2

_RING LOADS_AT END_OF THYS_PART 4RE D= =,00000 _ NPHIZ
“WKs  =200000 UKz =.00000 UTHKE ~ =,00000
| SURFACE_AND TEWP LOADS ARE Pw 00000

426100408  PFI=

: LNANS FNR PART Np_ 2

SHUBCASE NO 2

ANVIWOD DNINRLOVANNYI HO¥VISIHIY

B |
oOF RING LOADS AT END OF THIS PART ARE 08 «,00000 NpHI=
Bo i .. _WK® w.00000 __Uks =.00000 ITHKE =, 00000
i) I

23 SURFACE AND TEMP LOADS ARE Pu  o28100404 PFI= =,00000

= ' - + - - - - - - -

LOARS FAR PART NO 3 SUBCASE NO 2

a 00000~
UTHE=

“NpRIE”

RING LOADS AT END OF YHTS PART ARE ~ A= ,
=, 00000

Nz »,00000 Uks e« 00000
SURFACE AND TENP {0AD2 ARE Pﬂ' «28100408 PFIz  =,00000

—— LRATS FOR PART NO & BUBCABE NO . 2
NpHI=
a.oooo‘o

,w‘.ﬂGUOO
THKE

AT END OF THT8 PART ARE fRa
WKz =, 00000 UK =, 00000

SURFACE AND TEMP LOADS 4RE P

RING LOADS

*. 00000

28100404 PFI=

LOAPS FOR PART ND 5 SUBKASE NO 2
NPHE=

AT END OF YHYS PART ARE T= =,00000

RING LDADS
: MKz =s00000

SURFACE AND TEMP LOADS ARE  p=

28100406 pFim w.00000

LOADS FOR PART No & SUBCASE NO 2

. RINGLOADS AT END OF THTS PART ARE 0=~ =,00000 NPHI=
o5 WKR o 00000 UKz =,00000 UTHKE  =.00000
1) .

28 SURFACE AND TFMP LOADS ARE P=  ,28100404 PFI3’ =,00000

1 O -

&b e et ;

“LOANS FOR PART No 7 SUBCASE NO "2

RING LOADS AT END OF THIS PART ARF Nz  «,00000 NpHI=

KALRINE SHELL "STARSS TENALYSYS unuaass HOT END PRESSL

"._00000 .

SHELL,

FOR FNMURIFR HARMONIC COS

3=

T oas

-, 00000

PTHETAS _

".00000

PTHETA=

o 00000

PYHETAR "

~a00000

PTHFTAS

=s00000

PTHETA=

=.00000 °

PTHFYTA=

- 00000

MORIMOTO “JUN FIT

0 THETA .. e _ R
«00000 S= 00000 7= L00000
00000 " b= T JO0A0d T T "BzT 00000 -

MPHI= »,00000 Nz e,f0000
400000 TLs _ _,10000403 TUz __,14000+03 _

MPRYIE w=,00000 Nz =,00000

-, 00000 TL= £ 18000403 TUx «14000¢03

- s s s tmmam s w wmn ra omwE e e s — e . o

TTHPHTR =, 00000 TN Tay00800 T T T
«a00000° 7 TTLETTULA000¥0% TTUST T,14000433 T 7T
MPHY= =,080000 Nz =,00000 o
«,00000  Tim  ,14000403 TUs  .14000+03 =
MPHI= =,00000 Nz =.00000
-, 00000 Tl 14000403 TU=  ,14000+03
MPHTa =,00000 ~~ ~Nz «,00000 ~~ -
=, 00000 Tb=  ,18000+03 TU=  ,14000+03
MPHIZ =,00000 Nz =,00000

ob L 259
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ANVAWOD ONIBNLIVINNYN HOMYISIUIY |2

VINJCAITYD JO

TTTITUTT k2T Re00000 T UKz ~.00000 UTHKE  ~,00000

1~/ obeg
¢-9686-411

—SURFACE AND TEMP LOADS AR P=  ,28100404 PFI= =,00000  PTHFTAZ _=,00000 JTle 12000403 TUz _ .14000403
e LOADS FAR PART MO 8 SUBCASE NO 2 ) e
RING LOADS AT END OF THTS PART ARE fc  =,00000 MPHIZ =,00000 MPHTZ  «,00000 Nz =, 80000 ‘
HKe_ =,00000 UKz _=,00000 WItk= _=a.00000 . ——
i SBURFACE AND TEMP LDADS ARE P& 28100404 PFIT «.00000 PTHFTAZ «.00000 TLE  L£4000+403 TUc 14000403
LAANS FNR PART No 9 SUBCASE NN 2
TTRINGTLOADSTAT ENDOF THYS PART ARE T U0ETTL,00000 T UHPHIZ Tw,00000 " TTUMPHIZ TRi00000TTNE TRT00600 T ———— T~
WHE =,00000 UKz =, 00000 UTHKE = ,00000
T SURFACETAND TEMPTLDADS ARE™ Ps T.28100408 AFI= =,00000 ~ PTHETAZ  =.00000 ~TTTLE T BT005%03 T FUST 67000403 T
—— _CODE‘NUH;E.FS_NQF VARIABLE LOADS DVER THIS PART, GYVEN 8Y FGENS RELOWs ARE 4 5
TEY LINEAR FUNCTYION GENERATOR NQ, A& FRNOM 3 POINTS
TT¥ CONRDINATES T ¢1400+03 1400403 \"‘.ieooma - T T T
—X_COORDINATES _ _=0000 _.1250-00  .aa3Ae01 L . : ——
) ) TER - LINEAR FUNCTTON GENERATOR NO. 15 FROM 3 POINTS
T Y CONRDINATES ™, 1400403 ‘-".'xabn-ius_"“'.‘l_zoo-ina""““ TrTom T T mmme R e m e e T T
___ X COORDINATES " 40000 ,12%0-00 _.a@sebos _ . . I
L 'LoADS FOE PART Mo §0 - UBFASE NO 2 L L o
RING LOADS AT EWD OF THTS PART ARE @= ;.ooooo | NPHIZ  *400000 MPHI= =,00000 NE = 00000
L . T OHKR W 00000 UKz  =,00000° UTHK=  wg00000 = . o i .
SURFACE AND TEKP LOADS ARE p= .as;oo;ou 'pn: =,00000 PTHFTAZ  =.00000 TLz  .12000408 TUz 12000404
_ LOADS FNR PARY NB 11  SUBCASE NO 2
"TTT RING LOADS AT END OF THIS PART ARE 0z =,00000 - NPHIZ =,50000 MPHIZ =,00000 N3 =,00000 - - s
WKz wo00000 - UKz w,00000 UTHKZ = ,00000 . . '
S SURFACE AND TEMP LOADS ARE P=  .28100408 PFIE =.00000  PTHFTAT =,00000  TLs  .12000400 TUs 12000404
T ' . LPADS FNR PART N0 12 SUBCASE NO 2 -
RING LOADS AT END OF THTS PART ARE @z =,00000 NPHIZ = 00000 HPHTS  =,00000 Ne =,00000
SEECRE WKR =, 00000 UKz ~,00000 UTHE= =, 00000
SURFACE AND YFHMP LOADS ARF p= «2P100408 PFIZ w 00000 PTHETAZ =, 00000 TL= «12000408 TlU= 12000404

LRARS FAR PART Mp 13 SUBCASE Nn 2

1P L vl
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-, 00000 MPHT=

MpHI=
»aQ0O0C

= 00000

RING LDADS AT END QF THYS PART ARF Nz
UTHK=

__WKe  ~.00000 UKe «,00000

SURFACE AND TEMP LOADS ARE P=

=.00000 PTHFTAZ =, 00000

PFlIs

« 2810004

SUBCASE NO 2

)

-
r-N

LOADS FOR pART NO 14

=, 00000

L= «12000404

Nz =,00000

Tie

12000404

= ¢ RING LOADE AT "EnD "0F "THIS FART ARE ~ Gz T= 00800 T HAHIE =,00000 T MPHT= =,00004 N =,00000
E ‘ WHe  «a00000 UKz =,00000 UTHK= w,00000
g SURFACE AND TEMP LODADS ARF P®  L28100408 PFIT =,00000  PTHETAz “<¢00000° 77 TL® J12000+047 7 YUS 77 1200004 "~~~ —
P H
z= |
g ; a—— " L TR S —— - a4 - —_—
Z | ,
g ' —_ e e e e e e - - v em e e e U i
Qs
"o
o | e e = e o —_— - —
18
22
= | o — e . e - ——— e e e
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- "Rifﬁiﬁé'ﬁﬁEEK“STR5§§'Kﬁi{féiETf??T??;‘ﬁd?“éﬁﬁ"?ﬁESSURt"SHELE" MORIMOTO JUN 73
.. DEFLFCTIONS AND STRFSS_WESULTANTS_FOR KAVE MUMBER NX= 0 2810 PSI PLUS TEMPERATNRF LOADING L o .
X W o UPHI NPHI BPHI MPHT UTHFTA N NTHETA MTHFTA
T MAIN SHELL PaRY NO T 1 T ToTT T T o T T, T T T T
L0000  L00000 77990403  L00000 16643404 00000 ~, 80160402  L00000 « 00000 - 15300+0a . 83326402
.oaso __al0093=04 _ o6TBE6403 _ .B206T=0M (16643404 =.T1340=02  =,61934402  ,00000 L00000 = 14075404 =,34883+02
L0500 L15302«03 458114403 «1595Tu03 c16643404 @ 5B263w0?2 w UH196402 00000 00000 L1790 04 w2667 027
20500 o15302+03 58118403 L15953=03 L16643404 =.58263w02 w, d6196402 00000 « 00000 =, 11798404 m 26617402
0750 32772003 L8B892B403  .23018m03"  Jb4UT40L wl00703u02 «.32829+402 77 .00000 00000 A 87200403 = 18968402
1000 o5531Ta03 . LO40448403 .29534w03 016643408 w,9BREP=02 =, 216T3+02 +N0000 »00000 =,50970403 «,12253402
L1000 +59318a03  LA0uufz03 20534505 S TEBUSTOL s YB6EIR0S =L 21672+02 20047 00000 SL50968F03 = 12233502
SIE50 SPL841m0T W32765403 3557603 L1A64T404 we11260e0) «,12538+402  L00000 00000 11461403 v, 66774401
21500 21112602 425926403 L U120Tw03 16643404 =e12201w01 =,52193+401 «N0N00 «N0000 «29329403 =, 230465401
«1500 «11126m02 '.25927+03 «41207=03 16643404 =ol12202w01 =,52186+41 00000 «00000 »29330403 =,23483+01L
’ #4750 014249=02 19941403  L05%502=03  .1664F404 *.12714~01 LH9724=100 +00000 «00000 £596350403 7106800
2000 17847402 1780403 5154103  L16643404 ~.12798401 08207401 000000 » 00000 STOT8TH0T 2587201
22000  o317847e02 14781403 .5150103 +$6643404 we12796-01 48213401 Ln0000 +00000 Jl0788404  L25470401
22250 ea0b18w02 o10%88F0F . L Bedis=0T  LL10OATENE =.1i28051~01 79522401 O O0TY L0000 T IERTOFOT 32670407
.2500 +23638u02 466792402 .'6:209.-03 ._!6643+0a =e11663=0% 10072402 «00000 «00000 «17293+04 «30217401
HAIN SHELL PART NO ) .
20000  +33636w02 (66794402 61209=03 L 50643408 we11663=01 LL10073402 00000 «00000 17293404 L30219401
W 2RUT T oSASITTE @ 42H92302 < 9897E=03 (16603404 wad287Ta02 09852401 00600 S 60000 TIGTIA0 L2009544 07
; JAUBZ  GI9BTLw02 @ 13660402 - L43306=02 56643404  S56857403  L46504=00  L00000 400000 34935404  L13951w00
"“""‘“nﬂ&2“‘“‘3q351“0E“=7T3nzf'n2‘““?33US“nz““TEBas+oa e SUTIT=03  JUSH4I=DT 0007 R OO0D0T S 3UYTRFOT 41369500
SBTET  JEBETS02 L11132408° 1675102  L$684%408 29573403 =, 0827000 00000 00000 $33T48404 =, 14681200
28964 3797802  L11832401 220236002  L16643404  28222=04 «,11765+00 0000 00000 #33813404 =,35296-01
SB964 L 3B018=02 -, 14093401  L20235=02, L16643404 5751405 w,12597=00 «00000 00000 « 33450404 «,37791.01
1,1205 38045002 L40084u00 ,23723m02  L16643404 «,58412-05  ,62528=01 « 00000 00000 33489404  L1B875R=0%
34450379 T=b2 -.a51z7-oo TR RTRIE02T L TBEUIFOIT T AETIOTDY L 6148850( SH000T > 00000 TIRATIFOT 1B A4ASTT
1.3406 438022=02 w=,3204i=00 27210002 16643404 (3870308  ,50902-01 +00000 «00000 «33464404 L 15271.04
1.5687  o371937=00 =.24738%07 30T 0E T 16648400 me31400u05T w2251 700" T 4000007 S00000T T TUE33684 00 w 8TESIEDET
17928 438404w02 we2522640F 3418802  L16643404 = 52890«03 =,95R61=00 00000 «00000 33897404 «,2876dm00
1.79258 v 38ATT=02 w, 22925401 T34188wyE TTEE LT e S5 60wET e S6T20x00""""yN0NAN 00000 23934400 -.e?oxaawv———"
2.0169 4055302 425247402  437596=02 016643404 =e11003m02 2 T56B5=00 00000 200000 «36308+04 »22706-00
2.2010 #39215e02 83845402  L40926m02 16643404  JO8186Ta02  L13297+02 «00000 « 00000 «34B0U+04  L39890401
| - - ) " -
HAIN SHELL PART NO 3 : ’
L0000 W 3926002 LBATTERG2  JHD9RN=GF < L6B6A3¥0Y (58602 13286402 200000 < 00000 S IYRSSFGLTIYBSEL 0
20250  43805Bw0? .86ﬁ96+02 JHI298002 16643404  o54390=02 15415402  .00000 + 00060 34708404 LT4UTU40L
tgggqﬂ__.sbsag:ga_ﬁ #BB39AL02  LU1658%02 L 1664T404 W& .66213-02_ .13760ﬂ+02 __+00000 «00000 34072404  L10806402
L0500 43654902  LBEI98402  JO165Aw02 L 16643404 .66213u02 17604402  L00000 200000 3072404 L10BDA4D2
<0750 43475402 LBOU42402 4200902  J1664T404  LT7197«02 L 198415+02 «00000 00000 2329314048 13908402
—“__—Tlood““"232695~02"“"285556+02‘“_;ﬂ2355-05"'”;166H3$0H""?87aaa£0E“‘:2200P+02““*'.00000 S00000 TIIRTIH0TTTVIARE 02T
L1000 .3269502 ‘.asgpgtgg_“_;yg§§§:ogm"_,}§6a3+gq_m_:§?ggq.oa -22002402  .00000 400000 31273404 L1658Ts02
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T 1250 Te30389402 T TBOUBH02 T LU2699-02 T J1664T+04  +9693A~02 24068402  +00000 +00000 -29082¢04 L iLhePs02
L4500 L27858-02  L66576402  LU3045-02 16643404  o10570-01  .25B9L+02 00000 00000 26351404 ,19942402
TTTTT1500 T 427854-02 T 665844027 L63045-027 4166434047 TL1057{=01" ,25R92+02 "T.00000 00000 77T 263514047 J199uR402 T -
L1750 425110-02 48217402  LA33G7«02 16643404  +11366=0 27341462 400000 00000 $23075¢04 420227402
000 422179=02 .22815402 L U3758702 116643404 _ .12071=01 _ ,2B240402  .00000 00000 ,10256404 _ ,19312402
L2000 W22179=02  .22817402 4375802 16643404  412071«00 28240402 L0000 00000 19256404 L19312402
22250 o19083=02_ «o11949402 L 4f133m02 416683404  4126T1=00 _ 28390402  L00000 «00008 14905404 J16992402
S2500 41585302 we559T2402 00528702 #16683404  «13149=01 " (27562402 " 00000 T ,000007 " 10044404 13068402 -
MATN SHELL PART NGO 4 . .
a0000 weQi5208=02 w.lbod34+04 215853=012 «,559T70402 « 1314901 27562402 + 00000 » 00000 « 317354404 «30773403
20227 =odT7510m02  wo16968504 1607602 =,22786402_ +1308%w01_ = 5I199R+01 _ 400000 200000 217022404 29043403
-0455 2450475402 we17286404  <16300m02 485873401 +12990m0i =,3B499402 T7,000007 00000 1670800, 27352403
0682 u53816m03 wel7607404 1652603  +30279302  .12881n01 =.72339402 00000 «00000 Slofieds 25580403
; L0683 = 53U1hn08 w. 17607408 16526902  »58280402 12881507 =,72339%027 80040 « 30000 etiites  3revies
| 0909 ws56329m02 w,17929404 o16753m02 .66no°+oa 12740001 =,10572403  L00000 «00000 16130404 23767403
{ 1137 =.59209=00 48250408 1638102 93082402 1258301 =, 14166403 _ ,00000 +00000 215863400 .21945403
LI3BE  =.62009202 «,18570404  L17356-02  ,1184040%  .12397-01 =, {7745+03" .60800 + 00008 +156104047 7, 2002344
! 21388 2062049202 0l 18571408  L17710=02  o11840403  o12397w01 =, 17715403 400000 20000 e AL
2 ] wABYL v bdBYTn02 wel10R92408 .o 1785102 34245403 2 12166al| w.21319¢03 00000 00000 LA5310%04 18091403
#1819 = 6758702 »,19218404 1767202 16532403 1194901 «,24979+03  ,0000D +00000 15181404 16121403
12086 wo70278w02  =o19535408  o17905=02 . 18708403 o (1687~01 .28696+03  ,00000 +00009 LutEneta.  elA11008
2086 =e70270m02 we19535404 17905002  o18708403  o11687a01 =.28696403 400000 00000 L14923404  L18111403
2873 wo72899%0p «o 19858404  -18138=02 L20780403 21139801 =, 32489403 00000 «00000 AuTies0y 12008403
L2501 wo15855+00 weB01TT408 < 1B%12aD3 22756403  +11085nD1 . 7.36298¥03 ~ 0Y00GD « 00099 BHER IR SN
(2728 woTT936w02 £.20898404 1 o1860Tm02 /. ¢24640403 T.o10TALmDl «,801B4+¢03  .00000 00000 14330404 ,TB53T402
P Ty G T E Y (LT P LT T) 1 Fat ILY Y Y S Ty § Ll TR ULy p LT RHH 114130104 36910405
I2955 . woB0336002 =o20818408  .18BA3w02 < o26438403  L10371uD1 ~.84128403- ,00000 +00000 14150404 56918402
23183 w.B2649%02 =e21139404. o19080=02  +28156403 299735403 =.LB128403  .0000) +00000 L 13979408 34928402
- 3410 -.aaesv‘""“::EYEEE?HE*“"?Tﬁi“B-oa w8990 S950T9NDZ ~.S21BEF0T L 0D00T LOUOOU S I3BIO¥F0L 12555302
@—ﬁrrsnemm % - Y
L0000 w.BUB69w0R =,21360400 L1931Aw02 29798403  ,95879-02 «.52186403 400600 “08808 Tit99404 220345505
-0*11 =, 85918w03 wa21616400 . »19833w0p 30604403 «93503=02 =,5416%9+03 «00000 00000 «14199404 +203U5+02
SU2ET wePRBI3BGU ool TT72000 ~ S 19549903 313904038  <1868a02 =,58165+037 00007 W 00N 0 SIt20¥F0T 909§ 0T
0332 =,87939402 21928404 © 'L19665=02  o32166403  o89368-02 =,58176¢03  ,00000 « 00000 o 14043404, =,22301+01
U332 IBT939S0r R R N2 A O S TOERYSUS T 32 660N SA96R02 RIS 7RH03 500000 T00D00 T1R043FOa = 22301401
0343 =y ABO16m02 =s22005404 .19782=02 +32923403 +8Y209%-02 w.h0200403 «0NQ000 200000 13967404 =, 13645402
20553 woB9B69w02 «,22241404  o19A9R=02 (33668403  L849B88.02 =,62239+403  .00000 200000 L13893404  =,251454+02
06T T T TR AR T O R 00TSS02 T 34389403 < B2T05402 W, 64291403 00600 300000 138214047 =330730402
20664 «.90797~02 «.22397404  o20015-02  .34389403  LB2705-02 =.64291+03 00000 «00000" #13821408 =, 36730402
TS 101699509 =1 23553404 20151502 S351604073 28035902 "66';58%-03 00000 S00000 Six750405—% ;08800402
L0885 w,92575=02 we22709404 22024802 «35796403 +77958m02 » 6BUZH¢O3 00000 00000 «134680+04 «,60155402
20996 =,93024=02 =,22865408 20365702 36478403  JT547Hm02 =,70532+03 00000 +00000 o13612408 -.T1994402
0996 ©,93820402 @.22065¢08  20365-02 36478403 L75078-02 =,T0532+403 00000 200000 213612404 «, 71954402
DUI07 =e0U4245003 233021404  D04B2e02  J3T146403  oT2042002 w.T2641403  »00000 LH0000 13545404 = R3IGLB462
LI2{T RS 038F 02T S 2R TTEOE 20599027  SETBO1F03T  <703A1S0Y W T4TE3403 T 500000 200000 4T U80+ 04w 95925402
<1328 wo95802«02 w.,23333404 «20T17e02 #IBULT403 . 4b6T6Thad2 «, TaR994+03 «00000 00000 L134154¢04 «w, 10802403
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s 19532404

TESUUT T L1328 =l 9580202 «,23333404 7 L20787=02 38443403 4b6T6T6m02 . TEAFHAZ 00000 00000 A5816¢08 w,10R0P403
PL1439 w=,06536e02 =,23489404  LP0R34=02 39072403 6494502 =,T9050403 00000 00000 .13353404 =,12020403
ABH9 w 97P39m02 =, 236454+04  L20952-02 39689403  L62149-02 =,81214403  ,80000 200000 L13291404 = 13P4R403
T 660 =, 87911w02 «,23801404  L210T0=02 40293403  L59287=02 «,83393+403  L00000 « 00000 13230408 ~, 18060403
''''' MATN SHELI] PARY NGO ~ 6 7~ Tt o et T i
L0000 421070m02  LA0P93403 9791102 23801404  LS59287~02 ~,83393+403  ,00000 00000 17554404 =, RS501R4N3
#0033 L20B74=02 39695903 9795702  J23R01404 5801602 = B325%+03  .00000 « 00000 L16009+404 «,P497R403
= L0067 2206683027 TTL.39083403 © L9B00%=02 W 23801404 T 4S6TLSw02 Tm 83128403 T TL00000 200000 162384047 m 249385037
2 L0100  L20496wD2  ,3B4S9403  L98049=02  R3801404  «55876«02 «#,82999403 00000 $00000 L 15582404 =,24900403
i
5 L0100 520896102 T, 384594037 9804902 T ,23802404  +55068%02 "= 83004403 0000877 T 000007 155834047 2,24901403
= L0133 L2031%=02  L37A21403  L9BN95=02 23802404  SU20Pw02 ~,82877+03  .00000 «00000 Au942408 =, 24R63403
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RACNING SHELT, STRESS ANACYSISTevesr sy COLDEND PRESSURE™ BHELL ™"~ ™ 4 JAN T4

. SUBCASE NO 2 Eggnﬁpppizn HARMONIC COS 0 THETA e
BOUMDARY CONDYTIONS AT STARTING EDGE ia +00000 33 «00000 55 00000 Te 200000
T BOUNDARYTCONDITTONS AT~ F INAL EDGE 25 s00000 dx =TT 400000 .1 00000 " T B T 00000
BOUNDARY COMGITION AT BRANCH EpGE NO 1 2= 00000 38 400080 62 +00000 83 400000
LOADS FOR PART NO 1 SUBCASE ND 2 : L e
RING LOADS AT END OF THIS pARY ARE 0 00000 ‘ NPHI®  w»,000090 MPHIE e, 00000 NE  w,00000

WKz 00000 UKz =, 00000 UTHKS = ,00000 o
PTHETAN  =,00000 TLE L l4000403 TUn  L14000¢03

SURFACE AND TFMP LCADS ARE Pu 428000403 PFlm 400000

LOADS FNR PART NOD 2 SUBCASE dO 2

“RING LUADS AT ERDTOF THIG PARY ARE 03 —w300040 THPHI® 400000 ™"~ MPHI®~ =, 00000 He ‘=5 00000— "
Wik =y 00000 Ukn = 00000 UTHK®  ».00Q00

‘“‘“'SURFKCE—IW‘T!H?_W‘DS_A'RE—PH_—.UQWUT“FFIWUWO U0 PTHETAY —&30Q00 0™ """l = L 14000+ 03— TUS " —514000403

L e

LOAS FOR PARTND 3 SUBCASENG—2

3
E RING LOADS AT END OF THYS PARY ARE a8 =, 00000 NPHI® «,00009Q H.PHIH v 00000 Nm  w»,00000
'f Wiz w0000 URE a0 0 00— U THR™ vy 000Q0 -
i
} SURFACE AND TEHP LOADS ARE Px 28000404 PFlm .#,00000 PTHETAR  @,00000 TLe  J1A000%03 TUS 41400003
LOADS FOR PARY Ng O SUBCASE HO @ -
RING LOARS AT END OQF THYIS PARY ARE G »,000600 NPHI® w, 00000 MPHI® w, 00000 Ne w0000
Wiks  w,00000 Uz =, 00000 UTHK=  «, 00000
SURFACE AND TEMP LOADS ARE Pa 28000400 PFIn  =# 00009 PTHETA® =, 00000 Yhe  GEG000+03 TUs 15000403
LOADS FOR PART No & s‘UBCAGE NO 2
STTRING UOADS AT-ENDOP-THIS PARTARE— 05— 00000 —NPHI®—ws0U000 ~—MPHIN "~ w, 00000 No—w; 00000
Wks  #o 00080 UKz  w, 00000 UTHKS  w,00000
T AURPRCEAND T TEMPLOADS AR e Pa— 20 0 0 R A PR I —w 0 00— PTHET AT —wq 00000 TLo——3 400 0% 03— Tl —514000% 03
tOADS FOR—PART-NO—5—SUBCASE- Ng —2 R —
RING LOAQS AT END QF THIS PARY ARE g8 w, 00000 NPHI®  w,(0000 MPHIE = ,00040 N=  =,00000 "
Wa w00y UK w0 G0 ———UTHKT w5 00 00G o e— e
Pa 220000404 PPI=  «, 00000 PTHETAZ  wa00090 Tho »16000403 TUs 12000403

SURFACE AND TEMP LOADS ARF

LOANS FOR PART NGO 7 SUBCABE No 2 ) .




HPHI= =,00000 Ne = 00000

RING LOADS AT END OF THYS PART ARF na =, 00000 NPHI= =, QU000

. T WKa =.00000 UK =.00000  UTHKs 400000 ) S
SURFACE AND TEMP LUADS ARF P= +28000+08 PFIT ®a00000 PTHETA= wg400000 TL= «1U000+03  TU= 214000403 -
LOADS FOR PART No & SUBCASE No 2
- " RINETUDADS AT ENDOF"THIS PARY ARE™™ §= " w 00000 7 NPHIZ =,00000 ~ ~'MPHIZ wm,00000 " N= '_'".00060— Tt
% WKe «,00000 UK= =,00000 UTHKE  w,00000
& —SURFACE AND YEWP COADS ARF P¥ 328000408 PFIE ~%,00000"  PTHETA= %, 00000 TLETL 100004037 “TUs “TyB40004027
% _____. [LODE N'MRERS OF VARIABLE LAADS OVER THIS PARTy GIVEN BY FGENS BELOWeARE_ 4 5 - . ... -
z Tt LINEAR FUNCTION GENERATOR NOs 3 FROM 2 POINTS
§ 'Y TNORDINATES V1800403780042 ' — — :
2 X COORDINATES 0000 .70T0mQ0. .. . _ . _ et e
g% 10 LINEAR FUNCTION GENERATOR NO, 4 FROM 2 POINTS
'52 T Y COORDINATES s TAT0FU3 L8E00+402 g - -
S X_COBRDINATES 40000 ,7070-00 o N . o
LOADS FOR PART NO 9 SUBCASE NO 2 )
RING LOADS AT END OF THIS PART ARE 0=  »,00000 NPHIZ #¢00000 MPHIS 400000 NZ  me00000
WKa  we00000 Uka =, 00000 UTHK=  =.00000 ~ L i
SURFACE® AND TEMP LOADS ARE Px 28000408 PFz #,00000 PTHETAZ =,00000 TLa  ,B4000402 TUZ w, 34300403
%% ——————CODENIHRERS—OF~VAR IABLE" LOADSOVER—THIS- PART —GIVEN-BY-FGENS -BELOWy ARE———3
vd% TL LINEAR FUNCTIGN FENERATDR ND« 5 FROM 2 PUINT_S o )
' ,?5"?& ¥ COORDINATES 8000402  w,3430403
%"%:‘"‘TCUURDTN*TES‘_—{OWU S50TSe0t
\Vc.% T LINEAR FUNCTION GENERATOR NOy & FRON 2 POINTS L ‘ )
a\@v CNORDINATES «8400402  «,343040%
——x—COORDINATES 0000 3075+04
T : LOADS ‘FAR—PART NO-10-—3UBCASE~NO-2 L
5B B
% [ RING LOADS A‘T END OF TH_!_':‘?-I.’.&RT ARE Az =,00000 NPHIZ =,00000 MPHI= ‘.00000_ NE e« 00000 X
m§ HKE—w 500000 UKT— wy00000——UTHK=—7 00000 - s e TR
S SURFACE aND TEMP LOADS ARE Pz 400000 PFIZ  «,00000 PTHETAZ  w.00000 TLE  =,34300403 TU=  w,34500403 8
AL AL - Dala00whs MR relVT ’
Y

LOADS FOR PART NO 11 SUBCASE NO 2 i
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KALRYNS SHELL S tRESS AAREYSTS . vuvssvatolD END PRESSURE "SHECL = 4 JAN TU

- DEFLECTIONS AND STRES RESULTANTS PR WAYE NUKBER NX® ¢  BURST PRESSURE OF 2B0O PAT PLUS TEHPERATURE LOADING
% W a URH] KPH] BPH] MPHI UTHETA N NYHETA HTHETA
T HRINSHECLPART NO e .
0000 00000 12990404 L00000 «80032+03  L00000 wo 11490403 400000 400000 w 26136404 e, 34090402
12500 46525103 448881402 37607603 ,00032403 w,20566w02 23249402 $00000 400080 LH2R69+03 .69T4e+0]
’ «2500 6524603 LA8845+02  JITH0Be03I  L00032403 w(25561n02 423252402  L10000 «00000 +42849403 (69756401
05000 L90098w03  w,79267402 (0790303 (80032403 w, 22550=03 WTTI50401 400000 «00000 #A7679408 423145004
W5000  J9H093w03  «, 79228402  JOTTAIC03  (BON32403 @, 22095m03  LTT2684GL  L00000 « 00000 ITETTHO (23180401
#7500 495370403 451580401  .96989-03 480032403 = ,785%4w0d  «. 10575401 290000 +00000 118271404 »,5572¢p00
+T500 95369903 (517524010 96909203  L80052403 w,TBTUS«U4 wo18541401 00000 « 00000 18271404  »,55823w00
140000  o561808w03 412081403 13579002 480032403  (3299%a03 13224402 400000 100000 W1BE50¥04 439473401
160000  o96182w035 123088403 1357902  LB0032+03  L32625-03 L [3230402  L00000 «00000 W 18649408 39691401
122500 oS0156+03 «,79504402 o15663=02 80032403 (39336m02 437135402 _ 400000 ¢00000 _ _we27816403_ ,51141402
1.,2500 o50155%03 « 79481402 21506302 +B0n32+03 «39338m)2 v37100402 00000 « 00000 woe 27825403 T JS1142¢02
145000 @ 55200%03 wa20759408 o1990502  80032¢03 =69925e00 “s 18379403 L00009 «00000 #y51379400  w 5513802
- BRAMGH SHELL PART NO 2
p PO T 90 St T Te 23T 0o 8421 0w 03 w12 00w I T AU 0N Te 0 00000 "R 00000 " w, 191 TIH 05w TR0 82ub1——
{ 01623 wa19903402 w 61035204 @o3TYIVN03  »,TOT1T408 wy790620ald  3B430e0)  L00000 200000 wel6233405 o©,6078308
3 v WG U IS W 3T IR0 O T T T AN 06— 3838 0401500000 500000 ———w31 62334 05— w609 028 01—
} S3207 =y 1990202 we50030a04 w266Q6w03 weBSTNU404 mebOBATEUS  L2Z0BYwDL 00000 « 00000 s 1730605 wea0b25n01 .
§ L 3RUT T TI0 R0 2w b8 66 5e T 2666w 3wy 859094 00w 688508 04—, 22067015 00000————30000¢ = —w 1 47304 05—w ;0463200 f——
oBBT0  wo19901Im02 w SB179=04 wo10054803 w,FRSTS¢08 w 6870006 12666408 00000 «00000 w 43868405 = ,3522500%
SRS wo IO 02w A LTSt —wr t 0098w 3wt U5 T 5004 —wih | BT Two b~ 1260%= 01— 500000500000 —— w,13868+05—w;35229mtf——
o503 w 1990002 wy33093m04 w, 11090903 =,10003905 wo57250wi6 LAT7I79e02 .oonoo «09000 w 13322405 =,29306m01
SN w1 990002 22 AU Bu g —w it $0FOm03 w1 000905 —w ST250n 06, 6T 800w 02 - 00000 ——4 00000 - "—w, 13322405 »,29305w0}
WB11T w 19899002 wo2020fwitd w, 51829204 @ 10369405 w,54150e06 (27674002  L00000 200000 0 £2957405 ©,29336w0]
3 e THO h 0w 2098 1R TG w3 1829400 W 10389005 v SutASwOE ;27 T6Tw02 " ~, 00000 +00000° - ——w, 12957405 —w 2532900
TR0 W, 19098402 w (B7D3a0d L117i0m10 -.weasws v 5209Tw0b v.lsasa-on + 00080 100000 v 12700405 »,22541m0}
KAIN SHELL ®ART NG 3
W0000  w 54218403  420T62408  419905w02 80032403 w,97748«06 w~,18387403 00000 «00000 we 1381404 w, 55062402
5 #36350n 00350985403 —22035«02 580032403 —wa 52590902~ 685675401 - 400000 ———300000 ~ ~—w24722+04—— 2060340 ¢
o1500  3035iw04 (58985403  L22635w02  LB0032+03 #, 5359402 L6B49140F  L00000 «00000 we2dTR2404 (20607403
T OTINw 0w BA IS THO 2481 0u 02—, 50032903 —w,29838w0R ~,3TT69402 - L00000 -— 00000 --— 53351403 -— (11338e02
' 3000  J67506e03  wid6342402  L2081Bw02 (80032403 w,29838w02  LITT6A+02 00000 «00000 (53302403 (11338402
G936 w3 —wr i 3496 F 05— R06NBw 2000324 03 —wiT{ BHAMOI—— 20275402 00000 - — ;00008 - —AT46T+04 —— (BOB2SKOf——
8500 493633w03 = 13895403  J2064Bw02  (BO032v03 w T1850m03 20276402  L00000 200000 JATHGZE0L 60829404
L b g P53 06w 03w O SO Re 02203 80w0A——; 80032403 — (15RLTw03- LANF4A+0] 500000 « 00000 f1874UE04 — - 134034 0f—
> 5000 L9638T=03  w,7)pS20402  (2B360w02 30032003 415212+03  J24950¢01 00000 400000 __elB7uSe04 _113479+04
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) 4,9854E=06 1,8000E 02 31,0991E=06 B,STHHE~0I 1,2793£=02 0,0 fy0 0,0 et
b 3,B731E~06 1,B000E 02 142085E=06 5,5609E=03 2,1367E=02 0,0 fe0 0,0 et
T 2.87T10E=06__1,8000F o2 143377E~D6 _B(SSTTE=DI_ 7,8323E=02 0,0 0,0 0,0 N
& T T {.5285ER08 1.BUCOE 02 1<3SEIE«06 Bo551T7E=03  3,68BLEwp2 0,0 a0 0.0 Ued
9 0.1563E=06 040 $¢3837E~06 B,BOF0E~DY 34 615TE«0) 241000E 07 2,1800 07 0.0 Zo0200E 09
10 . 34304BE=06 _ 0.0 __ 8,9085E=07 B,BQBTE=OL {.2921E 00 0.0 5.0 . 0.0 0.0 ,_ ., P S
i1 3,80345-06 Ded 1,5853E=06 R2,4431E 00 3.053%E 00 0.0 6.0 V.0 Vel
12 1, 1416607 0,0 2.1080E«06 1,0914E=11 2,4510E=§3 2,1400E 07 2,1409E 07 0,0 Ged
BEARCHING COMPLETED FRGM Be377bE 0f TO 8,5670k 01 HAD/SEC
~d
= L e
8
2 3 CQP - -
5 2N .
e 0., _ e, . e
N2
0%
%



VoM, CYROGENLC ENGINE = COLD END SHELL DVNAMIC RESPONSE AT 400 RPH

Il HIKE MORIHOTO JaN 74
VIBXAPHE VIB%CFS< VIB%RAD/9¢ 3YSRFH AXIAL P BHAFT/WHIRL RATIO
400,0 6,67 41,89 0,0 6,0 1,000
BTATION ABSY PHASE THETA SHEAR MOMENT ZK RE LK TnZK Fa]
1 2.1081E706 1,8000E 02 2.3235E~07 3.53B0Ew04 0,0 9.0 040 0.0 040
; — 8 §.B997E=06__L.8000€ 03 _ 2, §34SEAQT__3,5218E=04__ 3.1842R«04 0.0 . . _ 0.0 040 Geld
a , 3 1,6664Em0b  1,B000E 02 243661E=07 1.2064E=03 ,b6.7060E=04 0,0 0,0 0.0 0.0
a ! ] l|a315E"06 1+80U0E 02 E-MTTE-DT 1,2052E=03 1.,87T0E=0) 0a0 0.0 0.0 G
E — 3 1.)848C=05  1,8000E 02 2.5065E=pY 2,0598Ex03  3,0822Em03 0.0, . 0.0 . __ 0.0 040
e [ 9,207HEnDT  1,8000€ 02 2+B6IOE~DT 2,0590£=03 5,1420E=03 0,0 040 0.0 00
z T 6,B2T5E%07  148000E G2 3+180BE«07 2,0588E~03 5,814%E=03 0.9 0.0 049 Ded
Z 8 26353En07  1,BCOOE 02 34235SEs07 2,Q585Em03__8,B738E~Q3 0,0, _ ... _..00 040 240
= g 9,8919E=~09 040 3229L4EmDT  2,0963E~01 9.0893E=02 2,1000E BF  2.1400E 07 0,0 Ze4200F 65
= 10 7.8628E=07 0,0 2al196E=DT  2,0962E=01 3,0740E=01 0,0 0.0 0.0 0s0
= 11 Qa0U9BEwAY 0,0 3. I7ISE=0T 5,8332E201.  T,266HEw81__0.0 ... 040 ... 0al 0e .
o3 . 12 2. TI64E=0B 040 Se0{S6Ee0T 1,2508Ew12 2,UB869E=14  2,14008 07 2,1U00E 07 0.0 Ued
mZ
gl VIBERPHE YIBXCPSE  VIBXRAD/IC SYSRPM _ AXIAL P SHAFT/WHIRL RATIO | .
58 430,0 6,83 42, v 0,0 0,0 1,000
(=)
;g STATION ABSY PHASE, THETA SHEAR HOMENT, K, . REZK IMzx Fal
X, ] 2,2140Ew06  1,B00VE 02 2e4GL3E=07 3,7167E=0d 0,0 0.0 0,0 0,0 De0
—- . 2 149960En06 1,800UE 02 24US29Er07 3,696BE=04 3,3451Ewgt 0,0 0.0 0.0 040
- —_—3 J5QBE~Q6 __1+B000F 028 24086 E=07 26736203 _ TR QUITE~Q4_ o0 | _ .. . 040 040 Dab
X a 129000E=06  1,BOGDE U2 2eSTIBE~QT 1,2659E703 1,9TLTE=0Y 0,0 0.0 0.0 0.0
i 5 Lo243bE=06 1,8000E 02 R.T380E=0T 2,1638E~03 3,23T6E~03 0.0 0.0 040 Qul
- — b 9,5780Ew0? 1,8000E 02 3.0152E-0T 2.16P9E~03 _Sa4013E=Q3_ 0.0 . 0.0 el 0.0
i ] 74 1T32E=0T 1,8000E 02 3e341GE=07 2,1627E~03 7,1587E~01 0,0 0.0 0,0 Dol
: 8 3.8194EmDT  14B000E 02 34388BE=07 2,1623E~03 9,3214E*03 0,0 5.0 0.0 0e0
H 9 10393E=08 0.0 : 3.U581E-07 _2,3024E=01 9,5493E~02_ 3,1u00E D7 2,1400E 07, 0,0 2,4200E 05
10 8. 2609E~0T 0.0 248269E=07 2,2020E~01 3,2296E«01 0.0 0.0 0,0 0.0
1 9,5078E~07 0.0 347629E=0T 6,10T4E=D)  T,b303E~01 0,0 0.0 0,0 )
'a. 12 3,6530FE~08 0,0 _ S+2695F=07  2,0056EwsY  0,9738Ew1d  2.1000E BT ,2,1400F 07 0.0 040
QQ) VIBARPHC vIBXCPSS VIBXRAD/SE SYSRPM AXIAL P BHAFT/WHIRL RATIO
% 7 20,0 7.00 43,98 0,9 B,0 1000 ____ - .
5 < STAYION ABSY PHASE THETA SHEAR HOMENT K RE 2K THZK n
s { 2,526UE=06_ 1.B000F 02 2,5620E=07 3.8998E=04 0.0 . 0u0. . . 0.0 __ 0.0 010
%7 2 2.0946E=06 1 B00UE U2 245742Ew0T  3,BB0IE=08 3,5099Ew04 0,0 0,0 0.0 [N
(o0, : 3 1.B373E=0b 1.,8000K 02 245091Ev07 1.3296E~03 7.3899E=gd 0,0 0.0 0.0 0u0
o2 w4 | 1,5784Ew0b 3 BCO0E 02 2.6990F=07__1,3281E~03,_R,06B6E=p3 (.0 0s0 040 0.0
5 1.3061E=06 §4BUUDE (2 2eB740EwQT 2,2703E%035 3,398TE=08 0,0 0.0 0,90 040
Q‘@ 6 1¢0152Ew0b 1.8C00E 02 3.1642E=07 2,2693E~03 5,86T0E=01 0,0 0.0 0.0 0s0
¢ b} TeS2YUE-QT  1.B000EF y2  345069Ew?_ 2,2695E=035_ 7,5108E=03_ 0,0 __ _ 0,0 0,0 0.0
) 0,0080E=07 1.B000E 02 3¢05S62E=07 2,24687Ew03 G,7799E=03" 0,0 0.0 0,0 Ta0
¢ 1,0906E»08 0,0 3.5288E=07 2,3{11E~01 {,0021E~0ft 2,1400E 27 2,4400E 07 040 ZeU4R200E 05
10 8,0088E=0Y 0,9 293368Em0T 2,31 1E~08_ _3,3891E=08 _ 0,0 _ 0+0 040 09
il 997T2E=0Y 0.0 Yel1585E«07 E44090E=0! B.011FE=01 0.0 0,0 0.0 [ TY]
12 2,9948Ew08 040 Se529TE=0T 9,0949E=12 {.84THE=~13 2,1400E D7 2,1400E 07 0,0 0ut

BEARCHING COMPLETED FAOR 4,188BE 2L TO 4,392k 01 RAG/SEC

|

I4-g obed
7-9686-11L
Q‘




VoM, CYROGENIC ENGINE = COLD END SHELL FREQUENCY

MIKE MORIMOTO JAN 74

STATION XCG Masg P FLiR .
1 6100005-01 2-0207E~0“ Oa0 nlﬂ 0.0 0'0
e B L 4 SOO00E 00 UGBTEGE~(H. .Uk 0.0 n2 e JBISEn0b. =l 4230 00 w3 L 142Ex06 A ,3176E=06
3 2.3005E 00 L4,87bbE=ud 0,0 0,0 w3, 2P08E=06 w3, ,2016E=06 =3,2016E~D6 bH,4033E~06
4 3,5000E 00 L,A7obE=yl4 V.9 0,0 w3, 22RRFm0b »3, 2014E%06 =w3,2016E=06 6,403ZEw06
e S 0, S5000E 00.. 0. 8700wt 0,1 Dl -3 2BEEROE. 03 20 HENDS. m3, 201 6E=0E 6,403 3E~04
= b G5.5000E 00 4.8766E~0U4 0.0 0.0 w3, PPRBERDL w3, 2N1RE~0b w3,2016E«0b6 6,4033E=06
] 7 6:3125E 00 1.5239E~ud 0,0- 0.0 m2aF1B1E=0D =2,1136E«06 w2,1136E~06 5,2027E~06
E U B 3125E 005, 2988E0d 040 0,0 73, 92I2E0T-m2  BUBAEROT. 2, BURBE=0T 5 ,5975E207.
2 9 8,U625E €0 T,9UBUE=0S (O, 0,0 i 4EISERDT w3, TATSEWOT w3, T6T5E=07 6,5522E=07
Iz 10 1.0362E 01 9.2728k=04 040 0.0 2 TUSIE=DT ={,0284E=06 wi,02B4E=06 {,082%E=06
£ e 2562E. 01 2,2539E403 (.0 D,0 “2 lUBIENQ 7] ,1395E %06 ), 1395Eulh | ,1395E=05
z 12 1.3612F 01 7,1658E«04 0,0 0.0 o315 2En0T 2 13FUE~DT =9,B353E=D8 2,4984E-07
&  __STATION VR vi HR ML Fiil F241 —F221
o3 1 040 de0 0wt 0.0 0.0 0e0 040
- 2 0«0 040 0.0 0,0 0.0 0.0 0.0
2o — =3 i 0e0 a0 a0 - —— 0,0 Dol - 0.0 On 0 00
gg a 040 GaU Ge 0,0 0.0 0.0 0,0
g; 5 010 000 040 ooo 0-0 010 olo
= . b 0.0 00 Uel 040 00 G0 Oy 0
—_ 7 0.0 0e0 0.0 0.0 0.0 0.0 0.0
8 040 G40 0.0 0.0 0.0 0.0 0.0
—— e e DO Vel 0.0- ——00 9+ 0«0
10 040 a0 O0e0 0,0 0.0 0e0 0,0
{1 0.0 D0 0.0 0.0 0.0' 040 0,0
I 00 3y oo fin Gy O 0-+0 840 Oy
! STATION DYR DYI DTHER DTHEY EYR ETHER ETHEX
4 00 Oyl — 0,0 0,0 1., 0000Enpd o 0 I, 00—
2 040 Do 00 0,9 Ge0 D 0e0 0.0
' 3 040 0.0 Qa0 0.0 1,0000E=03 0,0 Ge0 0,0
il g_n n_n 0.0 8.0 Q_f_i e_l) g_n Q_h
5 00 © 040 040 0.0 1,0000E=03 ¢,0 [P 040
] NeD 0.0 040 0.0 0,0 R 0.0 D0
2 0 o0 0.0 D0 0.0 R— 0.0 G0 {40
8 0,90 Us0 0.0 0.0 0.0 0.0 0.0
9 O-O 0.0 000 0.0 0.0 0.0 0.0 0.0
+0 LR e —Qe ) 048 { -0 {9 G0 G0
11 040 0.0 0.0 0.0 240000E=0) 0,0 0.0 0,0
' 2 0.0 0.0 Ve 0,0 0.0 0,0 0«0 040
s v
w v, Iy
=% %% p
R
1
& 2% 4
, 23 +
2.2 v
s L
[/ '




~

ANYJHOD DNIHNLIVINNYIN HOHYASIUW |(=

YINYOIN¥D 40
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]

-8 2bed
2-9686-4L

VoM, CYRNGENIC ENGINE = COLD END SHELL FREGUENCY
MIKE MORIMOTD JAN T4

VIBRKPMC  VIBXCPSS  VIRXRAD/SS SYSRPH AXIAL P SHAFT/ZWHIRL RATID
1445%6,6 240.94 1513,89 0,0 0,0 - 1,000
STATION ABSY  PHASE  THMETA "~ PHASE SHEAR PHASE MOMENT PHASE
1 13982E«0! 1.8000F 02 2,79U42Ew02 1.8000E 02 6,4200F 01 1,8000E 02 0.0 0.0
— . 2 .. -1,10U53Ee0!_. 1,8000E 02 £a7742Ew=02. -1.8000E 02._1,9250F .02 —1,B000E-02__§,TBALE-01 0,0
3. B b356E~02 1,B00UE 02 2ebTS6E=02 1,8000E 02 2,8770E 02 {.B000E 02 2.5016E 02 040
1 5.9U473E=02 1,8000E 02 2.4233Ew02 1,.B000FE 02 3,5417E 02 ,8000E 02 6,3TB&E 02 0,0
eeem S 3.5819E=02 1,B000E.02 ~1.9655E=02. 1,8000€ 02 3,9308E. 02—1,.8000E-02—3,9202E.02 0,0
6 $o7T51Em02  §,BO00E 02 142684Em02 1.8000E 02 #,1292E 02 1,8000F 02 §,2851E 03 0,0
7 8,9561E=03 1.BO00E 02 5.1206E=03 1,8000F 02 4,16056 02 {,8000E 02 {,6206E 03 0,0
. 8 8.1289E~03 1,8000E D2 4.0837Ew0d3 1.8D00E 02 4£,2106E 02 {.B000E 02_. 2,0366E 03 .00,
9 2 UBJUE=05 1,B00uE g2 2,590AE=03 1,8000E 02 3$.1022E 02 0.0 {.8939E 03 0,0
10 2.,9194E=03 0.0 6.5375E=04 1,8000E 02 1.,1642E 02 0,0 {.,6B4%E 03 0,0
11 2.2824E=03 0.0 141331E=03 0,0 101613E 03 . 040 —o - —— 1,4517E 03 P, 0
12 S.4272L=05 0.0 143816E=03 0,0 246398E=06 0.0 6e7IR6E=08 0,0
STATION BRGY PHASE BRGMH PHASE . AVGP S S
) 5.3126F 02 $.B00UE 02 6.2694E 02 $.8000E 02 0.0
{12 1.1604E 03. .08 . - ..0e0 040 . = Bel . e
STATION X PHASE T PHASE KT PHASE 77K PHASE -1,
T T 2 1U00E 07 0.0 2,4200E 05 0,0 0.0 0,0 0e0 0.0
12 2.1400E 0T 0.0 [ 0.0 0.0 0.0 De0 0.0
SEARCHING COMPLETED FROM 0,0 0 b,2032E 03 RAD/SEC ’
! /C\G\buc;fx
) .
‘%)?8&)
- PR ‘
- G — '
-ﬁ
AN g
2 7 =
- é"c\‘)
.2 ®
- ?2"3‘ e e e e e e o e e 1
Ll 'f
N




t ANVANOD SNINNLOVANNYN HOUYASIYLY |

| VINHD21D 40

0658 abed
Z-9686-4/

VaMs CYROGEn.C ENGINE « COLO END SHMELL FREBUENCY
MIKE NORIMOTO JAN 74

VIE%RPNC VIBXCPSL ™  VIBYKAD/SK B8YSRPM AXIAL P SHAFT/WHIRL RATIO
67137,5 1118,96 030,63 0,0 - 0,0 1,000 !
. 4
STATIUN ABSY PHASE THETA PHASE SHEAR PHASE MOMENT PHASE T
| 2,7932E 00 1,B00uE U2 . $148017E 00 1,BO00E 02 2,7889E 04 1,8000E 02 (.0 0,0
__a 1,4108€ 00 L,eoouz 02 1e7148E_00 1.B000E_02__S5,4665E_04 1,8000E 02 2,5100€ 04 0.0 N
7.0014E=0% 040 1.3791E 00 1.BC00E 02 3247765E 04 1.B000E 02 7.,9766E 04 0,0
u 1.9458E 00 o.u T+UTU0E=0) 1.8000E 02 91377E 03 040 141753E 05 0.0
s 2.2BF4E_00__0.0 2o UTBE=QZ__ 1+800CE_02. _56,4298E_04_ 0,0 1,083%€_05__ 0,0 .
147568E 00 040 4.6413E=0) 040 140665E 05 040 HoUOUE 04 0.0
7 9,7531E=01 0a0 Ue6B13E=01 0al 141399E 05 0.0 , 4,2555€ 04 1,BO00OE 02
8 u.7useE-01 Dst 4e1141E=Q1  0Qe0 142642E_ 05 0.0 ;.5655@_95__;w§qg9§ugg
g TeBR13Em0Z 040 2+6121E=01 00 441568E 04 §,BO00E 02 2,3872E 05 1,8000E @02
16 2+3152E=01  1.8000E ua 445530E=02 0.0 5.2180E 04 1.8000E 02 $.5974E 05 1.8000E 02
13 1+2934E=py  1+8000E 02 «TQU1E=np  31.8000E Q2  4.4308F Q4__1,8000E 02 S,5385E_¢4_ 1,B8000E_o02 ,
12 2e0739E=03 1,BU0VE 02 Ue6520E-02 1.900CE 02 3.6822E=04 1,8000E 02 1,0279E=05 1.B000E 02
STATION BReY PHASE BRGM T PHASE AYGE
9 140802E 05 Q40 643212E 04 0.0 0t
12 O,4381E 04 1.8000F 02 0.0 0.0 040 . : .
STATION 2K PHABE 7 PHASE ZKT  PHASE CZTK . PHASE :
5 210008 07 0.0 Z.H300E 65 0,0 . 0.0 5.0 %0 5.0 :
ie 241400E 07 0.0 Dop 0,0 0._0 040 0.0 . 0.0 -
SEARCHING COMPLETED FROM 5,0549E: 05 7O 1,1936E. 04 RAD/IET
. . n | {jes. g —_
OA “ ) r r R \,v- f N
PN
%
RN
— H% ' N S j:
5% - ;
R
KNG o
i ¥
3

E

z
T

L AR A NtE s R T VU P ST P N arate CMs 4 A . b
. . NE L a e o i et 25 o e o s


http:00QK-RL5,53P5E-.04

DATE _ L) TAS 714 caLc. No, S 6L & sHeer no. 281
PART NO.. 222 & 6 9% MODEL NO. MmN

PREPARED By TR AT CHECKED BY

BL.L DEFLECTIown Dug Te VIDR&TIa) Ledtineg

]

RAaMpar, VIBRoTia Load

3= 241, =35
T =le.a {ovfare)

Psp = Q8B cf/q?;- (ReF. Secariam 3)

OHT Tlamp RETPTE

L& ‘/-\.
X"" (1-[ %, O0FL Xi1e:0 x UG )
™

Wl &S

\l

D S\arag WEITPLwIY

L1 )

A= 35.0 &5 .

S LT o VIBreTion)

THE JHINUIS0AL VBreFiawd YhapsT AT T4 =PI AT T
S'7 (V&R Se=fien 3) . ASTUMING A1 AMPUPIGETIan FACT e
o \o.)'TH—vS_ SimuSag i VIBRSTiew “O4p DETaTeET 3. QE".

S TTHe Retparm VIBEaTlen) LoADIR G 1T Mipe DSE/EE.

AIRESEARCH MANUFACTURING COMPANY
QF CALIFORNIA Page 8-51
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paTE 1@ Tbr T4 cALC. no, C62CY  sueeTno. -5
PART NO. D22 L6000 MODEL NO.Z8 Y V1 .

PREPARED BY D7 8T TS CHECKED BY

T

B2, L PEFLETTIoN DAE Te VIPpaTierd LoADING

THG DERVECT ol Dug To VIBRETHA Loaming WAT DETERMineh
L3RG PRagrem. VO4L WiTH THE 1nenTia Loads APPLED
&F BTHTie- Load3 AT el MAJSS TTaTisn

Tl=loaD  4PPUsD 4T The MAIT STETIOAS = WL RLE= Mix yxlE

ST e W o WL ALE

] G180 3.,0%74
z E-S-Y A 1.3V ¢
3 AR 7317 ¢
4- B AME
s ASRL WINME
A .1BB T T4
y K333 2.3050

& 2 04T 23,0164 S
9 , o307 1. .034
10 3519 14,2297
R .31oe 34, 1040
1. A A 1 0.3477

WSTE & The Abave WERE DASED ) A 222 q Accgevngfom|
CTImeE TRE Lasn T 35,0 @  THe PERETierd Frew
YOTAS WILL P8 “onrRgsTal b? ‘M\.\\_.'ﬁ?\..‘/u-rc‘ 37 3IT,O .

9.5

THE DEFLEcTIan Frem VOTLGT 1¥ 00964 10, (AT 39.2 47).

Y= 1OOILERISS < o, 0086 1,
33, L

AT 35,0 S5

&0
o
]
S
@é@% I
AIRESEARCH MANUFACTURING COMPANY ‘ D‘Q;’QQ 74-9896-2
o OF CALIFORNIA Q Page 8~-52




VoM. CYBRRENIF EMRIME = €ALD ENR SHELL RFFLECTINN DUE 10
RANDUM VIRRATTON MIKE MORIMOTN  JAN T4
5L a5

——— ———— — e e ' - ¢ m—— . e e e e ———

VIRKRPME vraxc=s< YTRYRAD/ 8¢ SYSRPM AnnL P SHAFT/WHIRL RATIN
V¢ 0.0 0,0 0.0 L) 0.0 t.000
STATION . ARgY PHASF THFTA SHEAP MOMENT rid . LREIK TM7R T
= 1 Q.bUPEEANT 0.0 1.R613F=N3 I OGTAE 00 0.0 0.0 f.0 0,0 tet)
- T.FE08E=03 N8 . 1.8518Fmnd 1 ,0U35F DL 2,.TS1BE.00-_.0.0 8t 0,0 I
b 3 A OBUIFE=AT a.0 t+RONTFanT  1,7B12F 01 1.BtRTE At n,.0 Nt n,0 0s0
g 4 4.P6R1E=NT  n.g 14593Fan3  2.5190F A1 3.0099F a1 .0 He 0.0 ted
B —= =3 .. 3.624RE=03 A,n .1 w3B0IFmn3 _3.2547F 0f . 5,ALA9E_84_—n,0 6.0 n,t a0
£ b 1.3210F =03 .0 F.t605F=nld  %,90488F 01 BLATSAEF a1 0.0 ] n.n . 0.0
= 7 A OB 6F=nL 0,0 BehBREany  £,2250F ai 1.91?1F‘ N2 ha0 Bat L flap
B e B p.96P5FmNg B0 . . _PeRBTHE=NL... 5.0266F 81 1.6346E .02__0.0 At f.0 flath
z 9 0.ASRAF=AE 040 1.6272F=08  S.2049F 01 1,A189F n2 2.1400F 07 2.1400E o7 0,0 Z+8200E 05
3 10 1.0296F =AU 1,0000F 02 1.9740F=65  1.R420F 01 R, P2V4F A1 a.0 n.t .0 a0
Q8 e VL BUDNF S LBONOE N2 Ban AEF=AG L. BIGBF 00 .5.394TE 00 gD — Al f,0 0,0
o3 12 .0900F =0T nae TatnF0F=nS  2.9802F=08 R, 2006F«(0 P ALO0E 0T P HUNOE AT &5 0.0
F-X)
2 . —VIBYRPM¢ .. VIBXCPSC_ __VTRYXRAD/SC . —BYSAPM. — A¥TAL-RP—  SHAFT/HMIRL-RATIN
22 Lingn 6,17 1,08 f.0 0.0 1,000
<
= = __STATION ____  angY PHASE THETA SHEAR HOHENT. —2ZX REZK TMZK s
1 0_hEDEFen3 0 toRE1ZFLAT I _ASTAF B0 0,0 n,o Aol 0,0 T 0,0
2 T74760BF=03 0,0 1+8518F=nY  {,04T5F A1 2,7518E 00 n.0 0.0 NaD 0.0
—_ - _&.0BQiE~83 A 1.8507Fw03 4, 7H42E 04 4, %4876 01— f. 0 LI D0 4,0
o B.PhR Funy n.n 1.&593r-n3 7:5190F 01 3.n900F 8§ o.0 L] B0 0.0
5 2.628AF=n%  f.p 123801F el 3,25A7F 01 S.61M9F a1 0.0 fan Dat N
b 1 12;u£-n1__n.n_,______9.mnsr-m_! 99USE_NL__A,ATSAE A1 a0 A, h, 0 4.0
7 A HBYILE~aL  n,0 3.6906F<AL 8,2250F A1 {.P1P1F 02 n.0 L hath. 0.0
A 2.96p5Fmal 0.0 2+BATLEE =L S,0266F 01 1,ATL6F 02 5,0 fNal Bah 0t
,,9“______11,355??-0&__0 n.______L.haTaE-nu_,s_.zusoe__n;___g..nqu 2. 2,4000F 07 D 1400F 07 4.0 2. 4200F NS
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. ..CONSISTS oF ISOTROPIC MATERIAL+ YOUNGS MODULUS Ex  (24400+080_ POTSSONS RATIO NUs _ _ (30000-00 _ — i
COEFFICIENTS OF THERMAL RXPANSION AFI=  ,64000m05 ~ ATHETAS ~ o84000+05 MASS DENSITY RHOS «,00000 2]
— - PARi’ ND 13 - e e bas a4 Tee—— o o omm . e tamova ' D Er amr e msmem M e mmm e = 4 s mae— —r ama N E-u [ — ——J -
SI5 _m,00000 _ __ 8¥._ ,30200-00.__IPART _6_ ING= 3 ___SMELL TYPE_2 _ NTPE_Q__ LAYERS.MLY= L. . . . ___ Ve
CYLINDRICAL SHELL'NO 2 K=  =,00000 Rz ,10260403 PHIZ 90,000 DEGREES R
T_KYER; NO —1 FROM 2= u.36000v—‘0i. "-|‘0~Z= ) ..30000-01 T T T T o - - - “-——-H“\#}"“‘_
L,24400408 POISSONS RATIO NUz  ,30000%00 £

CONSISTS OF ISOTROPIC MATERIALe YOUNGS NODULUS E=

._.COEFFICIENTS OF THFRMAL EXPANSION AFIz  ,68000=05_ ATHETA=

WBAU00=05 _ MASS DENSITY HHD= =,00000



PART ND 14 e L e o e e e

3¢ 215708401 $X= 228668401 IPAR= 10 ING=. 3 SHELL TYPE 5  NTP= 0 LAYERS MLY= 1

TTUELLIPSUIDAL SHELL NO 5

- VARIABLE Z~COQRDINATES OF THIS PART FoLLOW

K= we00000  AZ 410260401  BR  451300=00 DIRECTN® 1a

—_————— _.. I

~LINEAR FUNCTION GENERATOR NOo .14 FROM....3 POINTS..
Y COORDINATES "a2920m01 w,1980w0] waib50m0]
T X COORDINATES | «1571401  ,2650401  «286T401

Io LINEAR FUNCYTON_GENERATOR.NDo.._15 FROM ___3 POINTS
Y COORDIRATES +8600a0} +«5480=01 14900001

T X CAORDINATES | W4571401 .P650+01  .2B67401

i ANVAHOD SRISNLOVANNYY HOHYISTHV

| viNsosiYD 40

—._LAYER NO 1 FROM Iz w,40000~=01 T0 23  A0000m0L . _ . . __
CONSISTS OF YSOTRDPIC MATERIALe YUUNGS NODULUS E= «20400408 POISSONS RATIO Nye

COEFFICIENTS OF THFRMAL. ExPANSYTON AFI=z

- L b eduem—

PART NO 15

O L LS

+ 5000000

«B4000a05 ATHETA= »B4000~05 HASS DFNSITY RHUS =400000

s¥m e, 00000 38Xz 13000401  IPARm 10  INGn | SHELL TYPE 2 NTPm 0 LAYERS MLym |

—  CYLINDRICAL SHELL NO . 2 _ K= _-w#,00000___  _R= 50400200 PHIS__ 90,000 DEGRFES _ .  __.

' ?
LAYER NO 1 FROM I= »n, 0150001 TO I%  o61500+04

____CONSYSTS OF ISOTROPIC MATERTAL» YOUNGS NODULUS Em  ,24400408__POISSONS RATIO NU= L
COEFFICIENTS OF THERMAL ExXPANSTON AFI2 (84000w05 . ATHETAZ  ¢B84000405 MASS DENSITY RHO= «.00000

# 3000000

e e e oy e e e ——— -

T pART ND (B

o STE_,00000_ __ S¥s__ ,40800=00__ IPARW 3 INGm _2 _ SHELL TYPE & NTPZ 0 | AYERS HLYS 1

S T -
CONTCAL SHELL ND 6 K3 we00000 PHIS  180.000 DEGREES A=  »,50400m00 =
e et o e+ e e i e et e atmim oo mtonn ¢+ ka7 4 vnsm I UL ~ M 3
VARIABLE Ze(DORDINATES OF THIS PART FOLLOW gg
T T TR 7T LINEAR FUNGTi0N GERERATOR WOe T16 FROKW T2 POINTS Tt .D_-:_‘
T - Y_COORDINATES _ _ wet000400_ =,2000w0d  __ __ . .. _.. .. .. _._ - e e et g% e e
5 = X COORDINATES ®,0000 «4080m00 P 3 E}’
Ligo T 7T 10 T LINEAR FUNETTON GENERATOR NO. 47 FROM 2 POINTS T “"“:“gﬁ R
sy Y. CODRDINATES _. . . _«$00040Q. _ 1000400 . . __ _ .. _ ... L ) i S .
&

X COORDINATES w0000 «4080200




LAYER NO 3
CONSTISTS OF YSOTROPIC MATERIALY
.—.. COEFFICIENTS OF THFRMAL EXPANSION AF]=

ANVANO) DNINNLOVIANYN HouvESTNY

YINUQAITD d0

FRONW

10 25 ,10000+00
YOUNGS MODULYS Es= 20400408
284000=05 ATHETAS

rronsetunras POISSONS RATIO NUx  ,350000=00

. +84000=05 MASS DENSITY RHO= =,0000¢ ..

: o e e e e et e e S . . e = e et
e e e e . et et O R
" S5
. . _w? e ——
L,
it e+ s s ammen e ne @ mm - e e e . qsg e
&
et et e i ~ e et i e .

g¢-6 abeg
7-9686-17L




v

~

ANYdWHOD ONIINLOVINNYA HOUVASIHIY [(x

| vingoavs 40

L

6g-6 obeg
2-9686-1/

T 7T LNINS SHELL STRESS ANALYSTS.essvees HOT END DISPLAGE. HORINOTO  MAK T3

— SUBCASE NO 1  FOR FOURIER HARMONIC €08 ¢ THEYA. .. .. | .
BOUNDARY CONDTTIONS AT STARTING EDGE Iz 00000 3= «00000 5= +00000 7= +00000

T BOUNDARY CONDTITIONS AT FINAL  EBGE 25 . 400000 4= 00000 6= 00000 8% .00000 T

—_._BOUNDARY CONDTTION AT BRANCH FOGE NO 1 . 2% «00000.... 4= . _,00000 _.6%.  _ 400000 7= 400000 . e e
BOUNDARY CONDTTIOMN AT BRANCM EDGE NO 2 23 200000 4= 200000 bz « 00000 7= 200000

T poUNDARY CONDITION AT BRANGH EDGE NO 3 2= 400000 83 00000 6F 00000 7= ,00000 -

———mm v = w1 ih e mn e aemamma =t et e i  —rm ———

LOADS FOR PART Ng 1 SUBCASE NO

RING LOADS AY.END.QF THIS PART..ARE 0% _=a00000...... NPHIZ .. »400000 MPHIZE_ .=, 00000_ __._.N&% =,00000 ..

WKz =,00000 UKz =,00000 UTHKE e ,00000

—___SURFACE AND TEMP LOADS ARE. Pz ms28000404 P?I= *a00000.. . PTHETAZ __«yD0000_. . _TLR.. .,14000403 TU= 14000405 . _ .

—— e e e - . .LOADS FOR PART_NO_.R__SUBCASE NO .1 — —_ e e et e e e e e
RING LOADS AT END OF THIS PART ARE G2  =,00000 NPHI®  @o00000 HMPHI= »,00000 NE  m,00000

——— Wiz w,a00000 Uz «, 00000 . UTHKE = 00000 _ e e e e e e e e e = - e s e
SURFACE AND TEMP LOADS ARE Pz «.,28000404 FFl= ".00000 FTHETAR «4,00000 TL.= «18000403 TU= 14000403

LOADS FOR PART NO 3 SUBCASE NO

T RING LOADS AT END OF THIS PART TARE T 6B ey 00000 T NPHIE  wa00000 MPHIE  w 00000 Na wg000G0 T T
HKE w,00000 yks «,00000 UTHKE =, 00000
o e e ciae  exm v s e mm emree—— s % 3y Eebr | vmme m o o am— et e e e e e N -
SURFACE "AND TEWP LQADS ARE Pz we2B000#08 BFls '=,00000 PTHETAS “w,00000 TLa (30000403 105 T LT5000405 Sy
; . ket
__.BODE NUMRERS OF_VARIABLE.LDADS DVER_THIS PARTe_GIVEN BY_FGENS BELOWs ARE 4 6 ______,__:g%_
TESS LINEAR FUNCTION GENERATOR NOs 18 FROM 2 POINTS S =
T Y COORDINATES 43400403 ,378040F T - T T Ly
) _ =
—X_COORDINATES _ ._wa0000 __ _,9600mw00 ..~ . . — e P o
TED3 LINEAR FUNCTION GENERATOR NDe 19 EROM 2 PDINTS EE
—es T, - e C m e e e e e R v e m— —— e et e = ——— il a)
Y tooROINATES v1300403  ,3T784+0F
=  X_COORDINATES __ _=40000 ____  ,9600wd0 ___ _ . .. — o s et
e+ e LOADS FOR_PART ND_ A SUBCASE NO_ %, __ . e e,

- v _d-

RING LOADS AT END OF THIS PART ARE 0= =,00000 NPHI= =,00000 MPHI= 00000 Nz = 00000 E
. WKz =l 00000 LJUKE =, 00000 _  UTHK=  wl 00000 e e ———— e f—

L%

'

o

o

PFIz  =,00000 PTHETA= «,00000 TL= £ 37800403 TUx= «37800403

SURFACE AND TFMP LOADS ARE Pz wa00000
—— e e C e e C e e - —— - - - ¢ e o - R



~

ANVSWOD DNIENLIVANNYN HOUVASTHIY |(aasmawo)

s

L

-

D vinsotrvg J0

0¢-6 2beg -
¢-9686-H#/ '

LNADS FnR PART Ng S SUBCASE ND 1

RING LOADS AT END OF THTS FART ARE GF =, 00000 NPHIZ =,00000 HPHI=  =,00000 N2 w 00000
) WKz »e00000 UKz ©,00000 * UTHKZ «.00000
T SURFACE AND TEMP LOADS ARE Pz =400000  PFI= »400000 PTHETAZ =400000  TLE L 3780040% TUS 37800403
- LOADS FOR PART Ng & SUBCASE NO 1§
——__RING LUADS AT END OF THIS PART ARE GE »,00000 . NPHEIZ =,00000 .. _MPHIZ _=,00000_._._ N2 =.00000 ) -
WE=  =,00000 Uks  w», 00000 UTHK= wmo00000
—.._ SURFACE AND TEMP LDADS ARE Pz 428000404, PFI=  =,00000 PTHETAZ _wo0Q000 . TLE. 37800403 TU=  L44100+03

CODE NUMBERS OF VARIABLE LNADS GVER THIS PARTe GIVEN BY FGENS BELOWe ARE 4 5

T 7 Yere LINEAR FUNCTTON BENERATOR NOo 20 FROM 2 POINTS

oY COORDINATES . o5T80#03 . o8R10403 - . . .. . oot o i e e e e R
X COORDINATES  =,0000 «1550=00 '
T o TEDL LIP:JEAR FliNETfBN GE"NERATUR' i‘l)."mi!! -?ROE‘I“--a I;OiNTS T T T e o TTonomn o e
¥ COORDINATES .. _ 3780403 Q880403 . ... e e rer e~ en s
X CNORDINATES #,0000 «1550=00 '

LOADS FOR PART No 7 SUBCASE NO &

" TRING LOADS AT END OF THYS PART-ARE ™ 05 w.00000 ~ “WPMIE  =,00000 HAHTe =, 00000 NE  we00000 "
Wz », 00000 Uz =, 00000 UTHKS w,00000 '

T SURFACE AND TENP LDADS ARE  Pn ‘weDO0008 . BFI= @400000 ~—  PTHETAS = 00000 ~ ThLz 44100403 TUus™ “,a4100%03

T 7 LoaDS FnR PART NG 8 SUBCASE No I

___RING LOADS. AT.END OF THIS PART ARE__DBZ _,00000 _ _NEHIZ _=400000 MPHIS _=,00000 __ N=_»,00000
WKz =,00000 Uk= =,00000 UTHK= =,0000¢

—__SURFACE_AND_TEWP LOADS ARE _ Pz _»,00000____PFIs »,00000 _ __ PTMETAE. me00000 _ Tiha 48300403 _TU= _ ,A4100403

. . .LUADS FOR PART NG 9 SUBCASE NB_1 . . . e
RING Lonué AT END OF THIS PART ARE. Gx  w»o 00000 NPHIZ _=e00000 WPHIz =,00000 Nz »,00000
e e WK= =, 00000 Ukm_, »,00000 _  UTHK® =,00000 _ e — e e e e e
SURFACE AND TEWP LOADS ARE Pz ~a28000404 PFI= @,00000  PTHETAm =,00000 ' Tha 44100403 TUS  ,80700403 7§
CoBE NUMAERS OF VARIABLE LOABS OVER THIS PARTy GTVEN 'BY FGENS.BELOWy aRE 4 S5~~~ 7 = 7777777 f.‘u
'

e ._._.T€19 LINEAR FUNCTYDN GENERATQR NDy 22 FROM _ 2 POINTS __
Y CODRDINATES J4810403  LBOT0+03 ) '

[, —— f m e e m e s s e e e e e




X COQRDINATES
TEDS

-

T

i,

y COORDINATES
T % CNORDINATES

! viNuoawD 20

lE~-6 abey
2-9686-1/

LANV&HDO ONINLOVANNYN HOUVIS3YIY |(x

. RING LOADS AT END OF THIS PART ARE . 08

Wi

. SURFACE AND TEMP LOADS ARE Pz

L1575401

= 0000

LINEAR FUNCTION GENERATOR ND. 23 FROM 2 POINTS e
e4A10403  ,BOT0403

=¢0000 LAS575¢01 . T S e

LOADS FOR PARY No 18 SUBCASE NO 1

=e0000N ~ NPHI= =,00000. ... HPHIZ _ wo00000... __N= =,00000 _
=+ 00000 Uke  w,00000 UTHK= =, 00000
00000, __ PFI= =,00000 __ PTHETA= _»,00000.____ fLu_ _,080700+03

TU= __ 80700403

ce—LDADS_FDOR_PART_NO 11 __SUBCASE NO __ L.

[
Y

RING LOADS AT END OF THTS PART ARE 6% «,00000 NPHIZ =,00000 KPHIZ= =,00000 Nz =,00000
e WKa we00060 UKs =,00000 __ _UTHKS »,00000 e e et e s . . IOV
SURFACE AND TEMP LOADS ARF Pz  »,280004084 PFIn «»,00000 PTHETA®R «,00000 TLE  JBOT00403 TUs (12000404
T coDE NUMBERS OF VARIABLE LOADS OVER THIS PARTe GIVEN BY FGENS BELOWy ARE & & o T T
——— . TEI1f LIMNEAR FUNCTION GENERATOR NO, 24 FROM _2 POINTS _ _ . . - .. A gg —
Y COORDINATES 2B0T0403 1200400 g g
X CNORDINATES  «.0000  .iafo401 o ‘-p-g_g
— oo .TED1] _LINEAR FUNCTTION GENERATOR NOo _pS FROM_ __2 POINTS e e ”'""'“"'"_"&D“HE .
: Y
'y COORDINATES +8070403  .1200%08 gg
TTTTx COORDINATES T e bb08”  LtuSpbt o B T = =
| . 2 g
TOUTTTTTTTTTTTTTT LoADS FOR PART Ng 32 SUBCASE No 1 o - T ot T/ T
" __ _RING LOADS_AT END OF THIS_PART_ARE_ _0Z__ @, 00000 ___ NPHIN _ 00000 MPHYIE =, 00000 NZ__ =,00000 __
W= =l 00000 U= =, 00C00 UTuKs =,00000
— SURPACE_AND_TEMP_ LOADS ARF._ Px:_ »,8000408 PFI=_ =,00000_ __ PTHETAR _w,00000 TLE  L12000404 _ TU= _ 412000004
e —e . - LOADS_FOR PART_NG_33 SUBCASE N§ 1. e
RING LOADS AT END OF THIS PART ARE 02  =.00000 NPHIZ +,00000 MPHYZ 00000 Nz =,00000
e WEz_=a00000 . _ UKs | =, 00000 UTHK® =,00000 e e -
SURFACE AND TEMP LOADS ARE Pz w,2B000#0A8 PFI= »,00000 PTHETAZ w,00000 TLE  L12000408 TUS 452000404 T§
e e .. e e e e e e - - — R A
LOADS FOR PART NO 14 SUBCASE No & g
i ae = e e i me e w4 eee . e — s = n e e ma a———— e = - . [
RING LOADS AT END OF THIS PART ARE 6= ~ »,00000 MPHIZ ~w, 00000 HPHIas W 00060 Ns  =,00000 o
WK=  =,00000 UK=  =,00000 UTHK= =»,00000 a




SURFACE ANy TEMP LOADS ARF  P=  =,26000408 PFIz  =,00000 PTh. A= =,00000  TL= 12000404 TU= 412000404

I

-

LOADS FAR PART ND 15 SUBCASE NO 1

—— _RING LOADS AT END OF THIS PARY_ARE _ 03 =,00000 NPHIT =,00000 _ .. MPHIS __=,00000_____ Nz = 00000 ., _ _ .. ... _. .
WKT  =,00000 VK= w, 00000 UTHKE  =,00000

ANVAINGD DNISNLOVINNYIN HOBYASANIY j(a

YINYOIIYD 20

i

Z€-6 =sbey
Z-9686-1L

. .SURFACE _AND. TEMP LCADS ARE Pz . «,28000408 PFIT «,00000 _ PTHETAZ . =»,00000 . TLz . _.12000+04 TU= «12000404 . S

et m—mmmaee o« - - LOADS FOR PART.NOD.16 . SUBCASE NO 1 ... . _. e mm bem e wm —e e
RING LOADS AT END OF THIS PART ARE 0z =,00000 NPHIT w.00000 MPHI®E =,00000 Nz =,00000 .
WKz w,00000 | Uks _w,00000___ UTHKE =, 00000 _. et o o ————— - - e e ean SV —

SURFACE AND TFMP LOADS ARE Px «g28000408 PFIx »,00000 PTHETAZ »,00000 TL® «12000+04 TU= «12000%04
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KaLNINS SHELL STRFSS ANALYSISeeeesess HOT END DISPLACER 40RIMOTO  MAR 73

2800.PST BURST PRESSURE PLUS YEMPERATURE {DADING . .o

DEFLECTIONS ANMD STRESS RESULTANTS FOR WAVE NUMBER NX=

+ ANVdWOD DNINLOVANNYIR HOUVIASIHIV

]

" yINuO4ITYD 0

t£-6 obey
7-9656-#.

X W 8 UPHI MPHI BPHI MPHI UTHETA N NTHETA MTHETA
“TU'MAIN SHELL PART NO. 1 o e o U ' T
L0000 Lna000 37116400  L00000 », 52182403  L00000 we 3620403  L00000 « 00000 e, TOOBTH04 =o1508R403

0798 J3BO0R=04 225629408 410372003 =452182403 8570693 «, 18679403  L00000 . « 00000 = 64337404 =25605T¢02 __ _ _.
20798 ¢38902=08 425629404 10372003 =,52182403 «,85769=03 w,18679403 ,L00000 «00000 v BU35TH04 = 56057402
— e L1598 . o1214Bm0T . 16253408 _ o20355-03. =e52102403 . ~s11341=02  »a21456402__o00000 . ... «00000 . m 50859404 «,64307400
W1596 o12147=03 16255408  (20355%03 =,52182403 « f1340-02 w, 21463402  L,00000 «00000 » 50B61+0U = bAlb0404
o #2394 ., a21008=03 297635403 _ .. 429809703 =, 52182403 w,10387=02 BoUGTH02 _ _00000. __. 00000 L. we3B39TH04 J24122%0¢ ____
22394 L21006=03  L97A14403  L29809=03 =,52182407 «~,10387=02 (80387402  L,00000 « 00000 - 36399404 24116402
23192 28133003 ¢59329403. 238773203 __»e52182403 _»eT1848aU3 o L41AT403__ (00000 — .. #00000. _ =, 24767404 (42440402 . _
«3192 2813103 059324403 38773703 = ,S2182+05 =,71846=03 + 14145403 00000 2ODG0 - RUTE+04 02055402
L3990 _ J32113m03 _ 039512403 . 47398403 =p52182+03 ~s26103~03 _ L16003+403 _a00000. . __ «00000 . «, 18271404, . 54008402
3990 32112903 259505403  «37398r03 <,52182403 ~,26109-03  ,18002+403  ,L00000 *00000 w 16272404  L54005402
. elt78a __ .32060%03. 26318403 __ .59900~03 «~,52182403 2 28060u03___s20629403 __ 00000 __ 00000, _ =,18357404 65688402
WOT88  ,32060403  ,26%09403  J55901~03 =a52182403  L2B602-03 420629403 400000 00000 » 18357404 561886402
55886 _,27383=03_ 55110402 | U45H35=03 w,52182¢03 08920Tw0S . 422000403 400000 _ ... 00000, w, 20998404 _ ¢66001402
L5586  ,27384w03 55026402  ,64543e03 «,52182+¢03  ,69198=03 22000403 400000 $ 00000 25990404 465999402
26384 _ 4779603 _ = 3B86ET403 .736l5v03 = 52182403 __ 41505602 _ LP0887+03 _ L00000 Q00000 =, 81639404 _ 62662402
J8385 L 17798=03 =, 38622403 47361503 ~,52182+03 1505502 (20887403 ,00000 00000 01637404  LH2661408
_WTiB2  ,35974m08 wa 12187404, _ 483005403 «,52182403_ _+20247+02__ #14793+03 400000 00000 =,b4815404 (44378402
ot 35
JTIB2 L I5095e04 w,12187404 | B3405=03 =,52182+403  ,20246~02 414793403  ,00000 $00000 - HU4B12404  LAU43T9¢02 O
2T w 13T772m03_ w,B5739404 94157003 _meS52182+03_ __ 4225%4002 _ ¢383%25m00 _ 00000 500000 _» 93168404 o11498400Q &
__ MAIN SHELL PART NO 2 iy - —— e e e A . N E
1935 =,9504Tw03 " TAT1415027 . LH8593Tn0A «,B6262+04 ,22593a02  ,39952-00  ,00000 00000 230164047 p75453407 :g'
2528 w bH3UBIn03 32333402 welBA1T=00 ma25610404 # 65608402  JU9015401 L00000 200000 vl 22653404  AT2845404
#3312 43007203 36933402 weP2517m04 - 24B39404 _~e10561m01 (36139401 __ 400000 400000 __ m 18512404 461714404 :
23312 3009803 36935402 m 92513404 m,PUB39404 @, 10562001  L86123401F 400000 00000 w 18511404 4615699401
Lel0NT L 1300Tw02 . 83092402 - «o21268w03  _«g23TB0+04_ ~y 11978001 #11678402 400000 __ _ 00000 w 15231404  LAUTBL4GL
(0690 ,22800a02 453561402 me38372w03 wp22594404 ws11924w0) 14577402 00000 +00000 - 79885403 26175401
LU690__ ,22801=02 _ ¢S3560402  mo38372n03 =,22594404 _ wo11926m01 (14576402 _ 400000 .00000 w JTUBLH0S 2616840}
BITE T (3028802 T B5386¢02 [ we59864-03 Taa218204047 we10931ntl T 417559402 ,00000 «00000 - 124264037 L10505+01
SB067  LA5T44R02  LTEBE5402 o RULTURDZ 420355404 w, 930063502  L20636%02 ,00000 «00000 EU198402 » 18839700
TO067 T JI5THOm02" T o T6385402  woBABTAn03 T @ 20355404 %,93666m02 4206364027 (00000 T 200000 T 60212402 TwotBBO300
26758  39T4iw02  BUSLI0402 wef1172%02 wa 19820408 «,75115~02  +23684+02 400000 200000 36504403 = 96641=00
CGTadyg L 01358w02  WAT543402 = 1U004R02 . 1B645+08  wo5564%5e02 _,20542402 _ 00000 LHQNQ0 «58242403 +, 13679401 __ 3
LTHlBY  LU1358=02  LB754ps02 = TUD0A=02 ~41B645+04 - 55644=02  L26542402  L00000 00000 SB2UU405 «, 13681408 Q
_WB133  L02068=02  LA5095402 ~.16A83r02 =,180034048 =,36582=02  ,29062402 __,00000 W 00000 72522403 =.14620408
BB21 T T LA5TSIm02  LTHUTAR0Z w AFTALmOZ T my (7483404 wa?1B751e02 T 031128402 T 400000 «H00C0 LE0383403 ~, 13223401 .0
, : \
L8821 _ 4175302 T6HBT402_ =, 19744702 ~.17483404 ~,18753«02 ,3112B402 | ,00000  __ L00000 #B0385+03 -.13225+gs._};;_
*



http:20355+04"-;.93;66.02
http:93663.02
http:38372.03
http:10562.01
http:38902.04

»,22534=02

L9510 LHOA2A=N2 LAt h2Us02 e 17060404 wa26060=03 320586402  L00000 +00000 JRALRYAINS w1 H1dGH0]
1.0199 038852202  LU06UGHN2 me2D211w02 =a10T2TH04  L11654=02 #+33591402  L00000 «0Onoo WROBT2403  w,%9b01er(
T 1,0199 18852202  ,00643402 +,25211=02 =,16T27404  o11653=02 33591402 ~ 400000 S 00000 +B0872+403 =,59604=00
1.08B7  .36573m02 (13850402 we27T41=02 =ol6458404 (2398102  ¢33891402 00000 $00000 279223403 =, 11484400
N 1,1576 233039m02 w 18327402 *430096m07 _«y16226404 _ o34020=02 _ 33529402, _ 00000, . «00NQ0 #56575403 «39t98=00Q __ _ .
141576 23388902 # {84402 #,30096=02 =,16226404 e J48418m02 233529402 +« 00000 #0000 <665 TT¢04 «3FLHI=0O
o _1¢2285  30BB2#02 « 55470402 . weI2254m02 ee16031404  L43051-08 32478402 ___,00000 £00000 LSHUTTH03  (BI163=00 —
> 102953  (27616-02 woFT070402 =e358198m02 =e15855404  (499T74=02 30740402 00000 £ 00000 CURITOHDZ  L13572401
=
E 102953 __ 27616902 =,97077402 _*.34198=02 =+, 15855404 _ o49973=02 _ 30740402 __400000_._  «00000 __ __ ,82370+03 13572400
Eel 130642 2PU183m02 wo14705403 w3591 1w02 =,15687404 e 5527202 26190¢02 90000 «DG000 e 27620405 e1 7633404
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