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M, J. J. Rane, 7145 ~ 2 - T-17617
RS 732179847
The folloving iastruwentazion was used:
26 ~ Resette strain gages, Type2 FARR 12-~12, gage factor 2.12
7 - Starrett dial indiecatorve, least grodustion $.C01 =nch
skrazagcoat No. 1206, gensitiwity at time of tesi 5400
aicroinehes/isch
Procadurs :
The 40 pracsare cover bolts were torqued to 130 to 140 imch poundc. The
32 volzs atfaching the Section D Lo the "5¥ Section Adaptsr Plzte, F18059,
were torgued to 190 to 200 inch pounds, Jial indicatorzs were mounted &%
locations as chown in Tigures 1 ezad 2. Strain gages wevre wownted ot igca-
tions as shown in Pigures 3 through €. Sizvesscost was spplied to ch¢
cover in the area opposite the strain gages. Froeos ure wes applied with
a Surague sic-operated hydrauvliic pump and massured with a Ba Gwin SB~&
pressure eell used iu conjunction with a Zaldwirn SR- a train indxcato

Besulig

Thera was no indicztion of yielding of the IY-33 Pressurs fover from the
strain gage oF stressceat dats abt rined when tha 83.4 psi internal oressure
wag applied. Pigeres ? through 11 are phetos of the ciressuoat crack
patteraz. Por deflection date gses Table I, Table 1Y iists the strain
end wanimezs and mianigew privcipal strsszes.
For plots of sivese vo distance at various pressures for simein gage
Nes. 25 ¢hrough 48 {see Figure 3}, see Tiguves 12 through 14. -Distance
of rosette 25-26-27, is 1.80 inchec S5gm edge of the cover. Stresses
plotted erve stresses it the ciremfszrentiel ond (ransverse dizecticms.,
v L) -
/(’; M}\ /L/Cf/f/‘v(/%é
BARRY WARRICE - 7322-1
-0 g1 b
U1 L\w)\@\ |
7321 Projeckt Epgimeer: I, . JUDD - 7321-5
i rg‘t"rrf‘-""]
dppreovad Br:  %. S. BODPER -~ 7321-5
B9 73222-1 oy
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FIG.L==STRAIN GAGE LOCATIONS=-~HYDROSTATIC PRESSURE
TEST OF XWe53 PRESSURE COVER
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FIGe 5 ~=STRATN GAGE LOCATIONS==HYDROSTATIC PRESSURE
TEST OF XW=53 PRESSURE COVER

-8 - T=17817

RS 7321/9943
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FIG.6 —=STRAIN GAGE LOCATIONS=-HYDROSTATIC PRESSURE

! -53 OVE
a ‘ a’ ’ 4“0 TEST OF XW .Pl;ES:SURE COVER 2-17617

RS 7321/9943
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FIG,7--STRESSCOAT CRACK PATTERNS--HYDROSTATIC PRESSURE
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FIG.8-~STRES"COAT CRACK PATTERNS«<{YDROSTATIC
PRESSIURE TEST OF Xw-53 PRESSURE COVER
T-17817
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' Prescure (2ST)

LOAD DEFLECTICN DAT4s-RYDROSTAVIC PRESSORZ 78ST
X§-53 PRESSURE COVER

‘We. 1 Ho. 2 Bo. 3-

-0 .0 0

20 .07 0 -.002

1 S ~.001.

40 -3 ,001 . -.008

© < Denotes. mov

.+ Dendtes mov

eusnt gway Erom diel

ement towards dial . .

8. &
9

003
.000
,019

.000

049

' Deflections (Inches}
- Ho. S

c

"5001

-.‘001
. 5.008 '

005




T-17817

TABLE Il RS 7321/994)
STRESS-STRAIN DATA-~HYDROSTATIC PRESSURE TEST OF XW-53 PRESSURE COVER
STRAIN - “ICROINCWES PER INCH

Lne- HNKE T s ROSFTIF 2 ROSETTE 3 ROSETTs 4
P T T I fM 4 Y4 5 CH 6 CH 7 cH A Cu 9 CH 10 CH 11 K 12
ann -1 ] -1 LA | -l 1 1 ‘ 1 1 1 -l el
az- -np Ha 1406 12n 100 120 120 100 100 8n A0 50
ap- -0 -1 1 -1 -1 10 10 1 10 1 -1 -1
ne- -4p 211 470 310 oo a3c 290 270 270 2%0 ?2%0 24n
- -tn 1" 25 10 10 20 20 20 20 10 10 1
e T \ha 60 410 Jan 430 3RO 3Sn 330 100 2A0 28n
an- -0 21 S0 2n 20 30 20 2n 20 20 10 in
Apn -0 444 740 49n 4AcC 490 450 42n 410 370 340 339
pena - tp An sC ’n 10 20 20 2n 20 10 10 1
a7 -1 Hpn e 54n 530 540 510 480 440 430 410 41n
nat -1 A A 1p%0 ARN 430 A30 S0 560 540 920 510 510
ap - - 91 a( el «if -4 -l 10 10 el =10 '30

RTRESS = POUNDS PER SQUARE INCH

Lnan HISETTS 4 ROSFTITE 2 ROSFITE 3 ROSETIF 4
ngA [ Sy Pl Su Sv PH1 S Sv Pt Su Sy Phl
ann =31 a% 11 -11 6?7 19 18 14 =11 2)
np- {vrya Y] a8 1999 16R8 45 LR0D 1980 23 1122 876 9
N -RY -514 111 130 9 67 224 84 4435 11 -11 23
nan 5129 1279 Qe 5000 4743 S8 4412 4192 23 1819 A710 157
ans Y -0t 105 2AS 176 67 307 307 134 35 157
ann L1LE] 1324 5 AK99 a208 54 8453 5257 [} 4566 4346 23
ap~ 474 etn? Q97 ax9 329 67 307 3097 2R% - 176 23
P fug? 7514 (TS 7782 7296 49 6781 6433 °© 13 55981 8204 1)
ap- 01 -194 113 SRS AL 4% 307 Jo? 134 35 157
A7 TR 2874 94 a37% A219 4% 76%90 72%4 6 6963 A344 23
ARt 12299 3aat Q7 10319 9790 23 8760 84490 7948 7858 2%
np- 1947 -144 115 5% -R% 4% 130 " 113 -118 =389 171

UNGIGNE" wUWRER SIGVIFIFS TENSIAN

NUMUER QIRAED (=) SIGNIFIES COMPRESSION

S 1S T4E MaxlMom pAINCIPAL STRESS (LAAGFST ALAREBRAIC vALUE)

Sy 1S TuF “INIMoIM pRINETPAL STRESS (SUAILFEST ALGEBRAIC VAL ULE)}

PH] IS THE aNGLF FRAM | NWEST NUVRERFD GAGF IN RASETTE Yn SU MEASURED PPOSITE T9 SYSTEM OF GAGES
Gages wounted on 6061-T6

“E" 10.3x10

9 . LIN

s UNCLASSIFIED

ROSETTE -]

CH 13 CH 14 Cu 19
-1 20
A0 60
-1 -10

270 Joo
10 «20
34¢ 390
10 10
410 459
10 -10
440 960
570 450
=20 <30
ROSETTE L)
SuU SV PH1

e



wmmme UNCLASSIFIED

Table 11 (Cont'd) T-1/417
RS 7321/l

STRAIN - “ITHNINCHES PE? INCH

HOSFTTE * QCSEITF 7 RASFEITE 8 AO0SETTe 9 IR I F SN
Cu tp OH 17 [ K 19 A4 P20 W 2% i 22 2% Cu 24 f P8 CW 2% cu 27 CH 28 "W 23 (w n
-t -10 -1 -1 -1 -1 -1 -1 -1 -t 1 -1 -1 - 1
e 49 L1 3n in 3n 10 3n 30 .74 e 1 NPT g tnn
- -1 -1 -1 -1 -1 -1 -1 -1 -1n 1 - -1 - 20
250 229 220 o0 2npn 210 210 211 210 -1 g 4%~ Tep R JRn
et -1 1 -1 -1 -1 -1 -1 -1 -4n 0 19 1 | 1a
290 280 240 251 27n 3710 27¢ 271 270 {1 n tap §6Gn ar a1 “op
10 11 20 1 1 1 1 1 10 . 0 v 20 v /8
ALY M A6 PAN 290 n Jip g0 Ino 2n 4n0 7¢n 48 4/ Nep
-1 1 te -1 -1 -1 -1 ~1 -1 -1N 10 Il 10 10 190
420 XG4 3a¢ 32n lap 160 37¢ 160 340 50 540 R& N 520 5% ana
540 é9n 49 ayn 450 47 470 a6 440 1on AND 1030 ASDH "2 AND
-2p -1 1 30 -20 -20 -2 -1 -20 «3n a0 1 . 1 o n

STRESS - PIUNDS VEQ SQ'IARE INCH

WNSETTE 3 ROSETTE ? RASETTE 8 QOSETTFR 9 RNGETTE (r

nsn S Qy Pul Su |y ohHl Su Sv Pul Su v Pkl L] Sv P
non -3% -1}X4 LY =15 1% =15 -18 -31 a8 11 -1 62
PL a4A AQ1 45 4h1 441 461 461 1136 94 103 417 197% N7
oon -39 =134 113 -15 -19 -318 -1% «2) -346 118 61 n n?
a4an 3774 S444 23 Y209 mne% 6?7 3227 1227 §296 1603 99 4897 48R 152
npn -19 =120 106 -15 1% -15 -15 174 -174 12?2 944 284 a7
0§ 4434 e 23 4105 IRRS 11} 4149 4149 AQAT 2292 99 LEYA 6494 &7
non 285 176 X 195 15 134 34 a7 AL «33 121 07 o7

asA 5174 4921% 10 465% 4410 81 4741 4431 23 4490} 2879 92 7932 7%79 .1y
opn 2N 19 74 «15 =15 15 15 3n3 -180 121 13139 AL 3 67
nrn 6 taR 'Y LY 23 5379 S0A9 99 5%27 %332 171 11098 1730 94 RO93 87216 72
0RY 7727 7483 9 7035 6839 9 7114 6A6R 171 17154 4901 SA 10339 9790 49
agn -64 =224 A9 «379 -439 13 =230 -18% 43 292 738 (24 190 -5t 5%

YNSIGNEN NUVRAFR SIGNLF RS TENSINN

NUMRER o1 NED (=) SIGVIFIFS COMBRESSION

SU IS THE MAXIMUM PRINGIPAL SYRFSS (LAAGFSY ALREGRAIC VALUE)

SV IS Tul MINIMUM PRINETIPAL STRESS (SWALLFST ALAERRALIT VALUE)

PHL 1S THF ANGLF FROM | NWEST NUNBERFD GAGE IN RASETTE YA SU MEASUREN NPOOSITE TN SYSTEM OF RAGES

.

UNCLASSIFIED

-



e UNCLASSIFIED
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Table 11 (Cont'd) T-17817
RS 7321/9943

STRAIN - MJCROINCNES PER INCH

LOAN ROSETTE 1% ROSETYE 1?2 . ROBETVE 13 ROSETTE 14 ROSETTE 15
0sn CH 13 CH 32 CH 33 CH 34 (4 3% CH 36 CH 37 CH 38 Cx 39 CH 40 CH a1 cCH 42 CH 43 MW 44 CH 45
000 1 3 -1 ol -1 -l -l 1 1 -1 -1 .l ol -1 -1
a2n 170 aa 84 90 70 'Y} a0 an 90 70 A0 50 30 an so
000 270 s2n » 40 3 .1 10 3n 20 10 1 -t -1 -1 -1
nan 3np 2510 240 330 260 260 270 310 310 260 250 230 2n0 200 240
ogn 180 16 1 70 10 1 10 10 10 10 10 vl .1 1 1
0sn 300 300 290 460 340 310 390 390 410 320 3n0 280 2%0 260 310
ton 20 10 10 130 30 10 20 60 50 20 20 10 1 14 10
pan 489 380 320 930 400 380 420 a70 are 390 340 320 280 300 360
non 70 14 1 170 20 1 10 20 20 10 10 1 -1 -1 1
nye avo 430 390 610 4 450 %10 940 $50 450 420 3on 320 391 420
nav 570 520 510 720 940 340 870 A20 620 530 510 4a9n 410 450 520
oon 10 -2h «20 270 =10 «40 -l0 10 1 -in =10 «-30 -20 29 -10

STRESS - PNUNDS PER SOUARE INCH

LoAN ROSETTE 11 ROSETTE 12 RASETTE 13 ROSETTFE 14 ROSETTE 1%
oz su sV pH1 su sV CTT ] 8u sSv PHI su ]V Pht sy sv PH
oon 11 w11 23 18 . =19 ‘ 11 =11 113 15 -15% «18 -15
020 2273 1961 16 127% 1036 9 1278 1630 99 1900 644 40?2 537 90
00" 5298 «Ra2 144 514 8% 21 353 108 126 120 19 1A -1% -15
04N 4429 3869 12 4917 4148 23 a8 76 4234 113 L1} 642 17 3400 3161 &7
oon 2325 454 21 679 212 18 154 194 130 9 197 1 -11 113
o0 5721 4727 19 4599 9236 15 6084 5893 99 4763 ° a4%4 4582 4322 73
000 289 176 23 1636 s16 17 . 784 311 120 285 176 157 134 3% 113 @§§§
060 645¢ 8379 11 7713 6289 18 7112 6963 113 %5750 5159 2 5264 4570 17
00a 279 232 18 2144 4R3 19 26% 178 113 134 35 187 11 -11 67
070 115680 7169 20 8920 7347 18 8317 7970 203 YT} 4220 6103 5267 79
nay 8977 037 17 10660, 8692 23 9417 886A 113 7901 7681 7698 6R99 79
0on - 88 w242 23 3313 221 16 81 -19n 129 -197 -417 1987 176 -28% &7

UNSIGNEN NUMBER SIGNIFIES TENSSON - ‘ .

NUKAER S10NED (-) STGNIPIES COMPRESSION

SU 18 TWUE HMAXIMUM PRINCIPAL STRESS (LARGEST ALQEBRAIC VALVLE) ,

SV 1S TuE MINIMUM PRINCIPAL STRESS (SMALLESY ALGEBRAIC vALUR) A

PH1 18 THE ANGLE FROM LOWREST NUMBERED GRGE TN ROSETYE Y0 SU MEASUREN nPROSITE TO SYSTEM OF GABES

o2l - b

UNCLASSIFIED x
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( Table 11 (Cont'd) T-17817
RS 7321/3943
' STRAIN - 4ICROINCHES PEQ INCH
\ Loan ROSETTE 14 ROSETTE 17 ROSETTE 18 ROSETTE 19 ROSEYTE 20
0sn CH 46 CH ar (W 48 CH 49 CH4 50 CH 91 CH 52 CH S3 CH 84 CH 8% CH &6 nH 57 CW 68 CW 53 Cw g
¢ pon -9 -1 1 -1 -1 1 b} -1 -1 -t -1 1 1 -1 -1
. p2n a0 3n -1 10 20 120 -1 10 110 76 40 70 70 31 19
son -1 et b 3 -1 10 -1 =-1 1 -l 1 1 10 -1 -10
. pae 210 200 1 110 190 440 1 1%q 420 270 270 260 210 200 13p
apn -1 - -1 1 1 30 1 1 10 10 10 10 10 -1 -19
05n 270 26D 20 290 2R0 560 10 250 sS40 150 340 31 350 2619 189
t ngn 10 10 10 10 20 60 10 19 Jo 20 20 2n 20 1 -1
oan 3np 294 3e 240 320 450 20 Joo 630 430 410 AL 410 299 200
apn 1 ' 1 1 10 70 1 1 20 10 290 19 10 -1 -10
nrn 3a0 32o 80 29¢ 390 Ago 30 AL L 750 490 4A0 424 4R0 344 230
0R1 440 43n 110 350 $10 950 60 470 8990 600 540 519 550 44 270
npn 20 -2n 10 -20 40 120 10 10 20 1n 10 ~40 -1 -4n -50

STRESS = POUNDS PER SQUARE INCH

' Loan ROSFITE  té ROSETTE 17 RNSETTE 418 ROSETTIF 19 ROSETTE 20
nsn Su SV PH [ Sy SV PHI L{I] Sv PH1 Sy 1" Ph! su Sv PHL
ogn 11 w11 A7 11 11 67 11 -11 23 11 ~11 67 11 -11 23
0248 47R 121 166 1584 447 70 1390 208 71 1193 998 49 LY .1)] 3169 9

/ 0p0n 11 .11 A7 130 9 a7 1 -11 8?7 11 =11 11} b4} -78 3
nan 2715 827 199 9667 2784 76 4928 1549 a2 4127 4017 157 3734 2566 2
aon -15% 15 307 79 67 134 35 &7 154 154 78 -78 k]
osn Ina? 09 149 7438 4240 78 6292 2158 a7 5244 4897 187 4733 REDR 2
ogn 154 154 764 311 7 417 197 67 30y 307 251 41 19
oan 3964 1106 199 8702 4973 74 7370 2617 88 8392 s900 174 5%10 3963 4
oon 19 1% ar9 212 72 266 57 &7 23 76 4% 78 -78 3
07N 4449 1631 142 10691 8087 74 6809 3161 a7 7266 a717 174 8432 4477 3
oAy 6144 2614 140 12598 7416 77 10921 4079 90 RB%% R1S9 9 7519 5234 17%
ogn 8A 242 67 1317 219 as 288 174 87 44 -50% 1%7 «-171 -613 15

UNSTIGNEN NUMBER SIGNIFLIES TENSION

NUMARER QIGNED () SIGNIFIES COMPRESSION ‘

SU 1S TYE MAXINUM PRINCIPAL STRESE (LARGFSTY ALQEBRAIC VALULE)

SV (S TUE MINIMUM PAINCIPAL STRESS (S™AILLEST ALGEBRAIZ vALLUE)

PHY IS THE ANGLE FROM LOWFST NUMBERED GAGE TN RONSEBYTE YA SU MBASUREN OPPOSITE TO SYSTEM OF GAGES

t .

~ UNCLASSIFIED




B.. UNCLASSIFIED

)
Table IT {Cont 'd) T-17817
RS 7321/9943
STRAIN ~ MICROINCHES PER INCH
LOgn ROSETTE 2% ROSETYE 22 ROSETTE 923 ROSETTIF 24 ROSETYE 2%
WK Cq AL W 42 4 A CH 44 €4 &5 CH 66 CN 67 CH 68 CH A9 G 70 CH 71 €H 77 CH 0 CH 0 CH o
npg~ -1 -1 -1 1 -1 =1 -1 -1 -1 (34 -1 vl
non 10 .t LY 60 S0 50 50 40 20 -1 %0 an
npn =20 -10 i -1 -1 .l -1 -1 -10 =10 =10 -10
nan 10 9A 310 250 249 240 260 22n 170 in 290 219
ng- -20 10 10 10 1 1 1 10 -1 -10 ~1 ] .
nea 0w 201 480 300 3on 310 310 28n 210 4 a0 26n
na- -1 -1 20 20 10 10 10 .10 1 -l 1 1 @
nan 40 ?3a 5n0 I5q 3x0 350 380 3Jon 240 49 440 290
npe -2p - 10 19 1 1 1 1 -1 -10 -1 vl )
nza Xy Z9n 570 420 420 449 440 370 270 60 540 360
nAt 10 Ien 690 510 510 920 540 470 330 110 6%0 471
W 26 21 -1 -1 =20 -20 =20 =10 =41 -20 «20 40

STRESS - POUNDS PER SQUARE INCH

Lnan ROSEYTE 2y ROSFTTE 22 RNSETTE 23 ROSETIF 24 ROSETTE 2%
0sn S v pui sy SV PHI sU sV P Sy - sV PHI su sv (')
ran -19 -1% 11 etll 23 . «1% -15 w13 13
n2s 1117 11?2 70 900 ¥o0 FA) 061 418 171 949 14 114
npe -64 -22A8 A9 15 .15 -35 134 197 -1%94 -184
nan anet 122} 77 a9 3710 23 34%% 29%> 1177 J289 91 10
fo~ 44k «20N0 Al 134 b1 23 78 -7A 138 -39 -134 113
nsn S 14R 2074 RS 4741 4631 67 4419 3977 149 4288 32% 122
npon 281 M a? 248 176 23 134 3 197 11 -11 113
ngn 5961 2734 85 8533 5222 43 8312 4214 4 %023 47 124
npgn 44 -197 97 134 35 23 11 -i1 197 «35 -134 113
ayn 4230 2480 A7 (YAN 4497 67 6347 4869 178 6042 412 123
LA 8463 32 Ab 79468 78%0 6? 7843 5824 17% 798¢ 1330 122

00" 57 e?6A A? 57 «246 23 -267 -438 148 -394 <3784 1357
UNSIGNE™ NUMRER SIGNIFIES TENSION ,

NIMBER SIANFD (=~) SIGNIFIES COMPRESSION

S1) 1S TuE MAXIMIM PRINCIPAL STRESS (LAQGEST ALGEBRAIC VALUE)

SV 1S TWE MINIMIM PRINCIPAL STRFESS tSHALLEST ALGEBRAIC VALUE)

PHT 18 THF ANGLF FRNAM LOWRST NUMBERED GAGE IN ROSETTE YO SU MEASUREN OPPOSTTE TO SYSTYEM OF RAGES

UNCLASSIFIED &
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