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A,Nk 28 case section was eubjected to a static load simulating the foree
exerted when the weapon is ejected from the CF-104 aircraft. Two ejection
pads, differing only in thicknees, were compered with regard to stresses
set up in the coupling ring In the forward case joint. At the limit load
of 18,000 pounec, the WVAMUM ;tress in the ring wos 43, 250 psi tension
when using the thinner ejection pad, and 50.909 psi tension when using
the thicker pad. Maximum test loede were I10 per cent limit with the thin
pad and 150 percent limit with the thick petl. Some yielding of both the loommomp
=30 section and ejection pads was noted after load was released.

. 91211.514Ease • ift

Anejection system used -when the I* 28 =span is carried on the CF-104
aircraft exerts a force of 16,000 pounds on the , case joint forward of the
snspension lugs. The object of this test wee to determine if the coupling
ring at the NC-706 warhead case section would adequately withstand much a
force, and to compare two different ejection pad° with regard.tostresses
set up in the ring.

Authoritation for Te ,s ,-

The test was performed in accordance with Egvironmental Teat Ozler No ..17980,
from Division 7145 to Division 7321, 4ated July 24, 1961. Test consulteets
were 3.•$.. Calkey, 71154 and I. S Uhit, 7182-2.

E ui nan'- ai Ins umettatioa

The leading evipment Consisted of a Miller hydraulic cylinder, °Ocrated
ftem a band.pump; a boze uil bar, Serial No. 3, used in compression; and
a Baldwin stra5a1 iudiceter, Serial No. 443662. Strain niessuraments were
racorded on the 11 & FItedel 100-451 ctrain cage ceanning, recording and
digital readout system.
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. lnetrznentaton consisted of nine-3414'4e typo ADR-12-12 throp.element
e:neette strain eages, mounte0 with IsStmen . 91b cencneon tneinner 'our-
face efehe 7075416 aluminum cpupling . ring. - Cage locations azd nuMbering
are shoCn in Figure 1. The center row of gagts was directl,# beneath the
load application point.

Procedure

The 14C-706 warhead case ,ection, with a Zotward case section attached,
was set up in the static jig ac shown in Figure 2. The loei T.:a:7 applied
vith c simulated ejector pad,,ceneared,0.36 inch forward of the aft edge
of the couplteg ring. The case section was supported by a wooien saddle
and restrained by a bee across the aft end.

in the first tai an ejector pad 0.060 	 thick oas used. Load 2
appliel-1 in intremente up to 19,800 pounds (110 percent of the 13„000 pout
limit toed). strain cage readings were taken at each increment of load.

A second test wee perfo ad, using en ejector pad dentical 	 the Zirst,
sxcept 0.138 inch thick. Setup and procedure more the same es before.
Mosimum load applied was 27,000 pounds (150 percent limit load).

assu____ Its

Scramn readings with corresponding principal stress magnitudes wad dixec-
tioes are given in Tables. I and II. Material constants:Used:in stress
calculations were 10.3 willies, psi ter the aodu3us of elasticity and 0.333
for the Poisson ratio.

As expected, the highest readings were obtained from the center row of strein
ger$L,s, these being nearest the loading point. Directions of the principal
stresses at these gage locations were found to be approximately circumfer-
ential and longitudinal. in general, stresses in the second test dt0 cot
diff.,,r greatly fro thooe in the first test except c rosette !To. 5 (gage
Vos. :3, 14, and 15 in Figure 1), direct 17 beneath the ejector pad. At
this loceteca, the two principal stresses for the limit load of 18,000

unde were 43,250 psi tension and 12,931 psi compreesion-in-zhe first
test, and 50,909 psi and 34,521 psi, Loth tension, in the -ecoed test.

Feueral steain _eadings in Table II are marked c.s questionable. These
w 	 so far out of line with other readings as to cast doubt upon their

rm-nezzt seZ in the case section near t.hs loading point was noted, both
7risue11y end from the tigh residual strain. :.:emataing gfter thatest. Bend-

- g o the ejector pad vaselso_observed,--being'more promineetwith the
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thinner pad used in the first test.

W. M. SIGNOR - 7322-1

611111111111111P 414kw.

• UNCLASSIFIED

7321 Project Engineer: a.. MILTON - 7321-5

1697

. . •-.'pa - 7321-5Approved By:

MS:7322-1:t:

OGSTRIBDTNN:
1/7A - V. 11. Bleite, Jr., 7110
2/7A - D. )1. Sruce, 7182, Attn: I. R. White
3/IA - J. /I. Wiesen, 1442
4/7A - D. S. Bliss, 2344
517A - E. B. Copeland, '321
8/7A - C. L. Johnson, 7523
/7A - R. X. Smeltser, 3421-3



..,i ''W-mag=77.7-777.1r7reM3===7.2111ff,_

t.

.4-t ca. 03 I	itc6



11111111111111110UNCLASSIFIED

•
• •
• •
•

o

0
411 -3.10

0
0

•
•

FIG. 2. SETUP FOR EJECTION LOAD TEST OF MK. 28 CSI SEC -- .
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TEST NO. 1 (WITH 0.060" THICK EJECTOR PAD)
EJECTION LOAD TEST OF MK. 28 CASE SECTION

T-17980
RS 7321/9823

STRAIN - M1CROINCHES PER INCH

LOAD ROSETTE 1 ROSETTE 	 2 ROSETTE 3 5ROSETTE 4 ROSETTE
(mace) CH 	 1 	 CH 	 2 CH 3 CH 	 4 	 CH	 5 	 CH 	 6 CH 	 7 	 CH 	 8 CH 9 CH 	 10 	 CH 11 CH 12 CH 13 	 CH 14 CH 15

01800 -140 	 -170 20 -170 	 -150 	 80 -160 	 —1e0 20 560 	 140 -190 650 	 450 240
03600
07200

	

-250 	 -300

	

-370 	 -540
50
7C

	

-290 	 -280 	 110

	

-470 	 -550 	 70

	

-330 	 -200

	

-510 	 -360
100
140

1030 	 330 -280
-450

1080
	

700
1200

320

New 50 -570 	 -960 	 -150-420 -800 -620 	 -630 110 1

	600
2430 	 850 -640 2550 	 1450 — 51%

14400 -500 	 -1090 40 -750 	 -1440 	 -370 ' 	 -070 	 -980 0 3250 	 1110 -950 3540 	 1330 - 1330
16200 -530 	 -1300 30 -870 	 -1670 	 -480 -1000 	 -1140 130 3529 	 1240 -1150 4050 	 1340 -1950
18O" -580 	 -1470 40 -980 	 -41950 	 -590 -1180 	 -1310 140 4070 	 1360 -1350 4590 	 1320 -2620
19800 -670 	 -1650 30 -1100 	 -2220 	 -710 -1370 	 -1460 150 4580 	 1520 -1550 3900 	 1250 -3440
000 10 	 -10 -30 -10 	 -60 	 -50 -70 	 -110 0 40 	 -90 -30 60 	 -150 -450

STRESS - POUNDS PER SQUARE INCH

LOAD ROSETTE 1 ROSETTE 	 2 ROSETTE 3 ROSETTE 4 ROSETTE 5
(PC0!MS)

SU 	 SV PHI SU 	 SV 	 PHI SU 	 SV PHI SU 	 SV PHI SU 	 SV PHI

04800 134 -1978 63 576 -1959 70 -393 -2066 79 5776 -90 3 8430 5245 179
03600 405 -3478 63 /59 -3525 68 28 -3562 79 10860 663 2 13706 7805 0
u7200 1172 -5782 60 360 -6506 64 24 -5709 76 18421 1400 1 22732 12607 178
10800 2270 -7955 55 -595 -10468 55 146 -7982 67 25677 1826 1 29227 8264 175
14400 3466 -10534 54 -1613 -i5596 51 -1269 -12099 64 33980 1359 1 35968 -2011 177
1620(') 4598 -12280 52 -2498 -18245 51 332 -13700 64 36345 70 179 39539 -7272 177
180 ,`(' 5476 -13773 52 -2889 -21234 50 4 -15984 65 '41941 -148 0 43250 -12981 177
1980' 5763 -15597 52 -3582 -24229 49 -518 -18227 66 47080 -523 180 33114 -26046 172
000 2 -309 0 -ILI -741 28 105 -1180 58 863 -709 35 -985 -5007 175

UNSIGNED NUMBER SIGNIFIES TENSION
NUMBER SIGNED (-1 SIGNIFIES COMPRESSION
SU IS THE xAxImuM PRINCIPAL STRESS (LARGEST ALGEBRAIC VALUE)
Sv 15 THC MINIMUM PRINCIPAL STRESS (SMALLEST ALGEBRAIC VALUE)
PHI P., THE ANGLE FROM LOWEST NUMBERED GAGE IN ROSETTE TO SU MEASURED OPPOSITE TO SYSTEM OF GAGES

- 6 -
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LOAD ROSETTE 6 ROSETTE

STRAIN

7

(F)':."3) CH 	 16 CH 	 17 CH 	 18 CH 	 19 CH 20 CH 	 21

01807 280 160 -10 -160 50 40

36'' 570 370 20 -27) 120 90
,72 -f )70 670 160 -430 230 140

1u8 - • 1590 1170 430 -550 380 180
144,'(' 1770 780 -710 780 220

Y62r!O 3040 2060 920 -800 680 230

1e, 0"0 3590 2420 1070 -880 790 250

198c0 4130 28,,0 1260 -97J 910 270
000 3380 25u 40 -10 0 -10

132_1 /*,)H2:+

- MICROINCHES PER INCH

ROSETTE 	 8 	 ROSETTE 	 9

	

CH 22 	 CH 23 	 CH 24 	 CH 25 	 CH 26 CH 27

	

-170 	 20 	 100 	 -170 	 -100 	 30

	

-330 	 20 	 140 	 -320 	 -180 	 60

	

-530 	 50 	 150 	 -570 	 -300 	 140

	

-750 	 120 	 120 	 -940 	 -430 	 240

	

-1070 	 200 	 100 	 -1350 	 -570 	 380

	

-1250 	 230 	 60 	 -1510 	 -590 	 420

	

-1390 	 270 	 -10 	 -1660 	 -590 	 430

	

-1550 	 290 	 -110 	 -1830 	 -600 	 460

	

-20 	 -10 	 -10 	 -20 	 -10 	 0

STRESS - POUNDS PER SQUARE INCH

LOAD
	

ROSETTE 	 6 	 ROSETTE 	 7
	

ROSETTE 	 8 	 ROSETTE 	 9

(F'" ' 7-3)
SU 	 SV 	 PHI 	 SU 	 SV 	 PHI 	 SU 	 SV 	 PHI 	 SU 	 SV 	 PHI

114 	 594 	 -1670 101 	 -265 	 -1886 	 82
115 	 572 	 -3491 103 	 -472 	 -3523 	 83
116 	 312 	 -6151 108 	 -469 	 -6138 	 83
119 	 -63 	 -9617 113 	 -754 	 -10001 	 86
123 	 -457 	 -14447 115 	 -702 	 -14202 	 87
121 	 -962 	 -17322 116 	 -872 	 -15876 	 89

121 	 -1512 	 -20000 117 	 -1332 	 -17567 	 91
122 	 -2413 	 -23093 119 	 -1609 	 -19441 	 92
45 	 -176 	 -285 113 	 -76 	 -231 	 90

NUMBER SIGNED (-) :SIGNIt, IES COMPRESSION
SU I5 THE MAXIMUM PRINCIPAL STRESS (L\RGEST ALGEBRAIC VALUE)

SO IS THE NINIRUM PRINCIPAL STRESS (SMALLEST ALGEBRAIC VALUE)

PHI IS THi ANGLE FROM LOWEST ,iUMBEPED GAGE IN ROSETTE 10 SU MEASURED OPPOSITE TO SYSTEM OF GAGES

maw

UNCLASSIFIED

..18',0,
t36'-1'

3217
6746

	

932 	 175

	

2319 	 172
233
765

-2076

-3531

C72' (1 11930 5432 	 173 1430 -5886
1 1)8'Y 20191 10846 	 172 2381 -8066
144'0 34308 19316	 179 4976 -12505

162',' (', 38678 22168 	 178 4115 -12873
18000 45610 25991 	 178 4798 -14478
198c' 3023. 	 178 5527 -16283
000 43500 9045 	 21 -76 -231

UNSIGNED NUMBER SIGNIFIES 	 TENSION
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ROSETTE
CH 	 1 	 CH 	 2

1
CH

ROSETTE
CH 	 4	 CH 	 S

-370 -430 6U -430 -360

-480 -670 110 -620 -590
-570 -930 110 -800 -930
-570 -1180 50 -840 -1490

-10 -10 -10 -10 -40
-570 -9110 100 -750' -930

-670 -1170 23 -940 -1290

-730 -1430 60 -1050 -1660
-750 -1550 60 -1130 -1880

-510 -1680 ,50 -1230 - 2110
-670 -1660 50 -1350 -2320

-930 -2330 50 -1450 -2550
-910 -2190 60 -1550 -2/70

-40 -70 -30 -60 -90

STRAIN - MICROINCHEs PER INCH

2
	

ROSETTE 	 3
	

ROSETTE 	 4 	 ROSETTE 	 5

	

CH 6 	 CH 7 CH 8 CH 9 	 OH 10 CH 11 cH 12 	 ,_11 13 CH 14 LH 15

	

190 	 -380 	 -260 	 60 	 1300 	 430 	 - 400 	 1400 	 1090 	 650

	

240 	 -640 	 -420 	 140 	 2400 	 140 	 -620 	 2500 	 1820 	 1150
120 - 	 -840 	 -540 	 220 	 3100 	 1040 	 -790 	 3100 	 2290 	 1360

	

-390 	 -860 	 -950 	 90 	 3500 	 1250 ' ,-4030 	 1400 	 1660 	 -540

	

-60 	 -60 	 -60 	 -10 	 100 	 20 	 -30 	 100-60

	

80 	 -820 	 -540 	 210 	 310u 	 1240 	 -710 	 2500	 1940 	 1040

	

-30 	 *-2990 	 -140 	 220 	 1600 	 1280 *-4050 	 3/00 	 2480 	 1340

	

-280 	 -1110 	 -910 	 160 	 4200 	 1550 - 1150 	 3800 	 3053 	 1760

	

-410 	 -1250 -1110 	 170 	 4500 	 1680 - 1310 	 4300	 3190 	 1460

	

-510 	 -1370 -1280 	 170 	 4900 	 1790 - 1450 	 4800 	 3240 	 1010

	

-600 	 -1510 -1400 	 210 	 9200 	 1910 -1610 	 5300	 3220 	 350

	

-740 	 -1650 -1570 	 220 	 5700 	 2050 - 1800 	 6000 	 3000 	 -370

	

- 900 	 - 1790 	 -1680 	 220 	 0200 	 2 180 '-.. ,130 	 4500	 3050 -1260

	

- )0 	 -90 	 -100 	 -30 	 200 	 60 	 - 180 	 100 	 150 	 -140

LOAD

..36C 0

, )72' ,.
108 7,

144:-P

000
108
144. -
180' ,

198c.'

234

252•"
270 , '

'0()

LOAD

`,TPE::,!, 	 - POUND', PER 	 uARC INCH

ROETTE 	 1 	 RW1TTE 	 ROSETTE 	 3	 ::0'..,ETTE 	 4 	 ROSETTE 	 5

SV 	 PHI 	 SU 	 SV 	 PHI 	 SU 	 99 	 PHI 	 SU 	 SV 	 PHI

	

-4888 	 71 	 -582 	 -4335 	 78 	 13517 	 112 	 1 	 18705 	 12794 	 175

	

-7480 	 69 	 -537 	 -7145 	 78 	 25459 	 1891 	 3 	 33283 	 22799

	

-11034 	 54 	 -277 	 -9250 	 78 	 31877 	 2616 	 41036 	 27492 	 178

	

-16465 	 52 	 -133	 -11648 	 65 	 :5381 	 -45816 	 16;; 	 16771 	 -5557 	 154

	

-736 	 6 	 -263 	 -812 	 67 	 1055 	 20 	 5 	 946 	 -333 	 7

	

-10781 	 62 	 -290 	 -9082 	 78 	 33204 	 3519 	 2 	 33017 	 21376 	 173

	

-14633 	 60 	 -7848 	 -34713 	 101 	 /.8403 	 -35377 	 169 	 42283 	 27475 	 174

	

-10503 	 56 	 -1046 	 -13551 	 71 	 44206 	 2658 	 1110 	 50909 	 34521 	 173

	

-20893 	 54 	 -1227 	 -153b5 	 /1 	 47076 	 1939 	 17 0 	55558	 12955 	 174

	

-23395 	 53 	 -1242 	 -17196 	 69 	 51106 	 1944 	 11' , 	59579	 29692 	 175

	

-25824 	 53 	 -.126 	 - 18849 	 60 	 54043 	 11141 	 17 , , 	 6,,869 	 23943 	 175

	

- 28455 	 52 	 -1147 	 -201125 	 69 	 590,13 	 831 	 17'4 	 08028 	 18478 	 178

	

-11083 	 51 	 -1611 	 -22512 	 69 	 54890 	 -33848	 172 	 49861 	 -79 	 167

	

-1317 	 23 	 -534 	 -131U 	 63 	 1679 	 -13/2 	 173 	 1309 	 -1923 	 153

NUER )(GNU) (-1 . ;1.s.IFILS COMPRESSION
,u IS THE AxIMum PPICIPAL STRESS 	 ILARGP.T AL6Lt1RAIC VALUE)
51 1' IHL .YINIMUt.1 PRINCIPAL STRESS (:,MALLEST AE6EhRAIC VALUE)
;'111 l',.., THL ANoLE 1001 ,1 LO'v,1 - 51 NuAotREO GAME IN RO:,ETTE TO :,U MEASURED OPPOSITE TO SYSTEM OF GAGE'S

252 0-

UNCLAS;SIFIED

SU v 	 PHI SU

36-, 329 -50...: 64 1201
72 ,- 1566 -7251 61 1641

108' 2509 -9577 56 586

144r.' . 3544 -11534 54 -2634
—A.; -154 -154 ,' -+40

1,13 0-. 2172 -9393 58 486
144' 0 2988 -11895 57 -:111
100.1.

- 141 117 55 -1933
19V0 4571 -15173 54 -2769

216 4922 -16444 54 -3341

2340 .-' 5513 -18113 54 —4/38

616. -19681 ',4 - 5194

27- -4', 71:63 -21:45 53 -6562
-•e1t1_. -812 49 -988

02S16NED NOMOER ':,16N1EIES TENSION



STRAIN - ).• 	 f6) 	 k 	 '40ii

CH 	 25 CH 	 26 sH 	 27

-446‘ -190

- 720 - 70 140

-4010 -470 210

-1490 - 590 330
-30 -30 -30

-1000 -4 80 200

-2670 - 5 9 0 290

- 1610 - 130 380
-1710 -140 400

-1830 -740 400

-1950 -730 410

-110 420

- 2210 -110 440

- 60 -7 0 -60

1 	 ROSETTE 	 B 	 ROSETTE

CH 21 	 CH 22 	 CH 2'1 	 CH 24

1.-0 	 -440 	 20
	

230

150 	 -700 	 00
	

290
180 	 -910 	 100
	

220

200 	 -1150 	 140
	

70

-10 	 -10 	 -50
180 	 -920 	 90
	

230
210 	 -1150 	 i 140
	

240

250 	 -1400 	 190
	

180

259 	 -1510 	 230
	

120

260 	 -1630 	 240
	

40
299 	 -1760 	 250
	

-30
310 	 -1890 	 300
	

-110

320 	 -2050 	 310
	

-230
-40 	 -80 	 -70
	

-10

STkES', - PHuN0:. PER :::QuARL 11011

7
	

RoSi.TTE 	 8
	

ROSETTE.

UNCLASSIFIED mos.

LOAO

r.H

ROSETTE

16 	 CH 	 17

6

CH 	 18

ROSETTE

CH 	 1 9 	 CH 	 20

:36 -; 36u -30 -400 	 130

072 680 80 -560 	 270

1-5 . 1000 370 -690 	 400

144 	 ,

c00

1680
0

780

-10

	

-800 	 580

	

-50 	 -10

Ic8 	 c 1020 330 -700 	 190

144 -, 1340 580 -840 	 540

18,• 1580 840 -970 	 680

198 185,, 940 :)-2940 	 180

216' 299H 1:240 -1996 	 13110

242 , 1200 -1190 	 1900

277 .. , 1530 -1259 	 11011

3180 2290 -2640 	 1220

H09 240 120 -90 	 -10

LOAM ROSETTE 6 ROSLTii

Cr
SU
	

SV 	 SU 	 SV

036 -,- 	610	 -5220 	 114 	 1163 	 -4390

072v , 	1455	 -7755 	 117 	 1210 	 -7510

l08s() 	 2.188 	 -10024 	 118 	 284 	 -10386

144 , ','-'; 	 3250 	 -12469 	 120 	 -1203 	 -15391
006 	 -241 	 -681 	 11 3 	27•	 -428

1(:8 ,0 	-10090	 113 	 296 	 -1090U

144'r! 	 2951 	 -12611 	 117 	 114 	 -14096
180'!' 	 -14894 	 120 	 -642 	 -18104

198''' 	 -33 	 -41299 	 117 	 -110s 	 -20252

216''0 	5085	 -17531 	 121 	 -1888 	 -22542

234 ,, 	5727	 -19556 	 121 	 -2608 	 -241195

2:, 1'' 	 6392 	 -20835 	 122 	 -3131 	 -27599
270 1 0 	 3941 	 -39583 	 117 	 -4222 	 -30310

•	 - t,c) 	 -530 	 -1468 	 123 	 -357 	 -1025

UNSIGNED NUMBER SIGNIFIES TENSION

NuM0ER SIGNED (-1 SIGNIFIES COMPRESSION

SU 1::, THL ii\xlmOm PRINCIPAL STRESS 	 (LARGEST ALGEBRAIC VALUE)
SV IS THE MINIMUM PRINCIPAL STRESS (SMALLEST ALGEBRAIC VALUE)

PH1 SU CV Pill

100 -862 -4823 85

104 -1059 -7852 35

109 -9400 -48987 107

114 -1490 -14951 HU

48 -461 -461

109 -1445 -10847 36

110 -51183 -10686 101

113 -1671 -17228 37

114 -1645 -18283 38

116 -2325 -19647 89

116 -2062 -21000 91
118 -3001 -22505 93

119 -3219 -23977 94

72 -844 -1000 45

('III IS THE ANGLE FROM LOWEST NuMOE:.:ED GAGE IN ROSETTE TO SU MEASURED OPPOSITE 10 SYST1m OF (,AGES

111.11w
	 -k1
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