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P.epored by

checked by:

Approved by

Cr
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	 LOCKHEED MISSILES & SPACE COMPANY. INC 	

Pa ge
	 •r

Date	 Tale 

	

Model

Dote	 7 	 k^/1	 Report No.

/JR!(;1KAL IPAGF 14
OF A(x)R WAuTY

2219 ALUMINUM ALLOY SHEET AND PLATE (DARE)
Specifications QQ-A-250/30

SUNINIARY OF ROOM TFMPF:RATURF. 11ROPERTIF.9

Basis 99!o Mininwn, t'rclun

(,)nuition T87

Hater ia1 0.020- 0.250- 3.nu1- 4,001- 5.UOl-

thickness	 (in.) 0.219 1.000 4.000 5.000 6.n00

F tu (ksi)	 L 53 63 61 l.0 58

LT 64 64 62 61 59

ST - -

F	 (ks i )	 L 51 51 50 4r1 47

ty	 LT 52 51 50 49 47

ST - -

F	 (ksi)	 L 52 51 50 49 47
Cy
	 L1 55 54 i0 49 47

ST - - - -

t	 (ksi) 37 37 36 35 34
s 

F(ksi)bhr.. c/o	 -	 I	 r, 91 91 88 86 84

e/0	 2.0 113 113 109 107 104

F	 ^ti)b( 

6
bry e/D 1.5 71 71 70 69 66

e/0 -	 2.0 86 86 84 83 79

e	 (Percent)	 L
LT 5 6 4 3 3

St - - - -

Ph,sic-al 	 Properties	 (aver.nge)

E	 (10 6 	nsi)	 10.5

E c	(10 6 	psi)	 10.8

G	 (10 6 	psi)	 4.0

W	 0. 33

K	 (BTI ► -in./hr-s,4	 in.-'F)	 6.2

a	 (10 -6 1n./Iii.-'F)	 12.4 (70 1	 to 212 F,	 see p.	 02.24.02.01)

C	 (BTU/1b-'F)	 0.23	 (at 212 F)

^p (Ih/cu.in .)	 0.102

-'Properties sho.m for 5.OUI-6.000 inches thick are preitininary, pending
negotiation with suppliers.

b Bearing allowables include the lubricated pin reduction factor. hhen the ho1N axis
is parallel with the plane or the plate, 

Fbru 
values must be adjusted per p. 01.00.00.11.

_	
It IF	 Por'kII)ALL

Ni,,aj044.s
1)•111't,vl L
to 2, 1-V 'D0' 7—

v
N

J

O
4

Wok.



69
or	 ,...er,	 T

Prepared byD to
C

	---	 pogo	 tvl^^. Ierw.

1	 )	 Z-	 LOCKHEED MISSILE	 SPACE COMPANY,s SPAC COMPANY, INC

Ctieebed by	 Date 0	 Title	 Model

'	 Approved by: 	 Date	 s^t1 12 TP<ki _F^0^e /l l	 Report No.

FAD? 119

OF Pon ► : r II , %1.1-1'Y

2Z19-T87 Aluminum Alloy shoot and Mate, 0.10 to 1 .5 Inch Thick
r	 TL Orientation

CYCLIC CRACK GROWTH RATE AT ROOM TEMPERATURE

I1000

1 s
c

.Y

100Y^^

T u

ac1c
C
u 10

_`c

NN
u

i

I I.^

K<<35 - 60

OK o n 3.5

n ` 3.30

C a 2.19E-3

[c-60

I 	 - 35

I	 0.1	 1.0	 10	 100	 1000	 10000

I	 Growth Rate, do/dn (microinch/cycle)

WL i
70

60

50

.rl 40
n
v
,a 30

_
20

^	 0	 .2	 .4	 .6	 .a	 1.0	 1.2	 1.4	 1.6	 1.8	 2.0

'	 N
Thickness (inch)

u

'	 Nomenclature for vmrth "tA rnnxtant. iq i-% oi..in nn rm ira nt M M M
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^f	 LOCKHEED MISSILES A SPACE COMPANY INC

Checked w:	 !J	 Deli	 ' TiNe	 Model

Approved by	 1Dote S^t3^'Tf3N ► 	 /^^	 ^It-po,tNo

OR]C'.INAL PAGt 19

OF POOR QUALITY

Inconal 718 Sheet, Plate, Bar, and Forgings
c,.-- Ifl— l,...- Man170-071, '074, -075. 076, and MAOII-303

AMS 5596, 5597. 5663

OF ROOM TEMPERATURE PROPERTIES

ent Probability Minimum ValueS

Sheet and Plate bar and Forgioge

.ed Solution Treated and Aged (STA)

Inch

180 185
180 180

150 150
150 150

150 150
150 150

113 113

2a9_ 248

320 320

tIA- 210

240 240

12 12
6 (bAr);	 10 (Forginge)

ge)

29.5

29.5

11.4

0.29

0 . 53 (STA,	 68 F)

7.2	 (68 F to 200 F)

0.104

0.297

r F F. k n k l of i j Al g I L M 4O)U.'I /
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CYCLIC CRACK GROWTH RATE DATA

GROWTH RATE
CONSTANTS:

C	 O. 000
AK

1	 1	 1 1	 1 '
I	 I	 1	 I I 1

I	 !I	 111 1 I II !	 I

iI I';,

1 I	 I^ 1 	• ;̂; 1	 I	 I	 i1^	 1I	 I	 I	 111;
l(	 t'^(
I 	 I	 I	 I

I	 i	 I I I 1	 I,,	 I I	 I; .

I	 I	 I	 I	 I	 I I I	 I	 I I	 I^	 I; I	 I	 I.	 „^ !	 I	 1

I	 i	 ^	 III I	 r	 1 ' ^	 i^	 l	 ' ^I ^	 I!	 ili' ^^	 I	 I:.

II I	 I	 I+I^^ I	 I(II: I	 I	 I	 I;^;^ I	 C I	 ^^I^^ I^	 i;^^l
I	 I1i^+

1	 ! I l^l,i
I	 I

I	 I

'	 ^	 IIII;

'	 1	 !	 I'

I	 ^!	 I^I^

I
^
I

:	 ^^i 1!

I	 I	 1	 ^	 1
I	 li;l

f	 i	 .;	 1

1	 1	 i
I	 ^.

I	 I	 I	 V	 I I	 I ^ 	 1

I	 I	 t
1	 1	 i

I	 I
,	 ,	 1

I	 I
I	 I	 1

1	 !^	 i

I	 I	 I	 I i	 I	 I	 I
I	 I{	 I+^ I	 1	 1	 '	 1, I	 1 1 I	 ^	 I{	 I'

I	 I	 I	 II^ i	 !	 it I	 I	 I	 I	 1 I	 I	 I	 I !	 j	 j^

I ^	 I. I	 I	 I (I I	 I '!	 I	 I	 I I	 I	 I	 I	 I( I	 i I	 I	 I	 I	 I	 I^ :	 ^	 ,	 I	 I
I I	 I
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I	 I

.	 1	 ^
^^'

11. 1

;	 I	 1	 1	 I	 i	 i
I	 1	 I	

I^	 I

^	 I	 ,	 1

I	 I	 ,	 x;	 1	 1
'	 1	 I	 i	 j	 l:

I	 I	 ,..	 •:;

.	 ,	 •
1	 1	 •	 1	 ^{	 I

f,	 l	 ,,^.

1.0	 10	 100	 1K	 10K

CYCLIC GRC%',TH RATE, Ao /AN, MICRCIrICHES PER CYCLE

MATERIAL: 403	 INCONEL 718 S TA iLTS AND TLS ORIENTATIONSI

ROOM TEMPERATURE
YS (0.2°0 G. S.) KSI iSo.o
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