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Be: Rosd Test of ¥W~7 Corporal Warhead T TRRI A LA

Summary of Results

The XW-7 Corporal warhead withstood, without electrical or mechanical damage, N
300 miles of trailer transportetion over roads varying from unimproved dirt to

smooth pavement. The maximm vertical acceleration during the test wes 14.1 g
peak-to-peak at 350 cps; the maximm longitudinal acceleration was 4.7 g peak-

to-peak at 300 cps; end the maximm lateral acceleratiion was 7.3 g peak-to-peak

at 390 cps; all were recorded on the C-section harness. The peak-to-peek acceler-
etion noted in this report are twice the value of acceleration used in specifica-

tions for shake table tests; ie, & peak-to-pesk of 10 g is equivalent to a 45 g

cr a generally understood 5 g shake table acceleration.

The warhesd trailer gave repeated trouble throughout the test for the following
reasons$

1, seizing of the right rear wheel brake
2. Shearing of the boOlus hw.ding the brake shoe assembly to the axle f
3. fallure of the brake cable in tension
4o bending and feilure of the tongue eye
5. twisting of the tongue

6. tearing of the shock mount beots ) \J’Vn
: e - {
At the completion of the test the bracket holdl@‘,fv&a}‘w ; - ;
tongue to the front axle was cracked on one side beca el
tongus. 43\
. MAR 2 1959 N a,
Object of Test BY U, 4,2 v Q;S?'

The objects of this test were to investigate the resistance of the 1W-7 Corpora&
warhead to vibrations occurring in 300 miles of road transportation and to take
representative vibration readings at various points on the warhead and trailer for

each rcad type encountered. SoiTRAL M &R
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The test wes reguested in a Work Order Authorization from S, A. Moore, 1322, to
P. H. Adams, 1612, dated April 22, 1953, Mr. J. C. Peak was the consuitant.

Reason for Test

Summary of Past Tests

The following summary is taken from Interim Report on XW-7/Cp Vibration, from
J. W, Pearce, 1611, to S. A. Moore, 1322, dated June 12, 1953, Ref. Sym: 1611 (190),
Project No. ET-1078,

This test was conducted on a complete Corporal warhead by suspending the C-section
harness, containing the warhead, from four cables connected to an overhead A-frame,
Th2 vibration was applied from the Sonntag shake table to the warhead through a jig
simuleting the actual mounting of the warhead.

The vibration input during thf§=test was eitber 0.030 inch double amplitude between
10 and &0 cps, or a maximum double amplitude that would not exceed 5 g input at €0

cps. During vitration along the longitudinal axis a rescnance existed ir the setup
atove 55 cps, so the input was kept below this frequency. After the AS5-minute test
along this axis, the SAT indicated the unit nonoperable because of the loosening of
the red firing plug and one connector. After these were tightened, the FAT and SAT
indicated normal operability.

At 55 cps during vibration along the transverse axis, the cover of the IFI shook
off and the inside of the guide tube of the IFI was galled by the movement of the
ITD, although the IFI was still operable. The lower right and left bolts holding
the dashbodwd and the rear bearing on one of the IFI lead screws broke. The rivets
bholding the dashboard to the dashboard bracket were sheared., At the end of this
test, the SAT indicated normal operation, but the FAT indicated failure because ons
contact of the acceleration switch was closed instead of open,

During vibration alomg the vertical axis the pin in the latching mechanism in the
heelplate of the IFI sheared off. After 25 minutes of vibration, 3 of the 12
cartridge hold-down bolts broke, and the test was terminated. After the vibration
along this axis the SAT and FAT indicated normal operation dus to the reopening of
the acceleration switch contacts,

Setup for Test

- The Corporal warhead crmsisted of the following componentst

Two MC-l'ts Sarial HNos. 6199-A2 and 7104~-D2

Two MC-84A's Serial Hos., 6199-A2 and 7181-D2

Two SA~15's  Serial Nos. 170 and 548
MC-10 Serial No, KNone
W43 Serial No., None "N 'S -
Wi,  Serial No. 119 UNCLASSIFIED
MC-102 Seriel No, 352
MC-.122 Serial Fo. 3311

WMICROFILM REEL 1 451 o¢T 1
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Setup for Test (Cont.)

MC-158 Serial No, 0030
Two MC-193's Serial Nos., A-1298 and 1036-Jz2
Two MC-291°‘s Serial Nos. 633 and 550
MC-231 Serial No, 00290-C3
Ballistic skin Serisl Ko, Kone
Corporal warhead trailer, no model nor serial number

The equipment used to test the warhead and trailer was as follows:

1. FWD 2-1/2 ton truck

2. Consolidated recording oscillograph, Type 5-114-P3, Serial No. 508AM13
3, REight Consolidated amplifiers, Type 1-11313

4. Gothard rotary converter, Serial No. 18243

5., Twenty-five Edison cells, no serial nmumbers

6. System assembly tester, prototype, no serial number

7. Final assembly tester, XT-93, no serial number

8., Baro-switch tester, T-1, AH-1216~F2

The accelerometers used during this test and their locations are given in Table I.

Procedure

The Consolidated oscillograph and its associated equipment was surrounded by
rosin-bonded hair for shock protection and installed in plywood boxes mounted
on the bed of the FWD truck. Twenty-five Biison cells and a Gothard rotary
converter, also mounted on the bed of the FWD truck, were used to furnish the
instrument power,

The trailer was pulled over a 15.9-mile circuit of various types of road and
terrain, as shown in Fig. 1, for a total distance of 300 miles. Sufficient in-
strument recordings were made to give representative vibration data on each road
type. At intervals of 50 miles the unit was subjected to the following operational
checks: FAT, SAT, operation of the MC-44, and monitoring of the MC-231 and MC-122,

Results

Ko electrical nor mechanical demsge was sustained by the Corporal warhead as a re-
sult of this 300-mile road test, Representative psak-to-peak accelerations and
their frequencies are given in Table II for the various road typss encountered in
the 16-mile circuit which made up the road test route, The column headings used
in Table II refer to the road sections betwcen the lettered points given on the
map in Fig. 1. The accelerations reported are the maximums which occurred on each
+ype of road and only lasted for a few cycles of the frequency given.

UNCLASEIFIED

‘. !
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Although the warheed trailer (Fig. 2) was not originally considered a part
of +the equipment being tested, it gave such repeated trouble that the
resultant demage will be reported. On the first trip the eye of the trailer
tongue was bent, snd the right rear wheel brake seized, shearing three of
the five bolts which hold the brake shoe assembly to the axle flange. The
brakes were repaired and loosened, and the test contimued. During the
second mile of the secomd circuit the brake cable failed in tension. The
cable was repaired and the test continued without incident until the sixth
circuit (approximately 90 miles) when the 5§ bolts on the right resr brake
assembly ware sheared, wrapping the brake cable around the axle and causing
it to again fail in teneion (Figs. 3 and 4). Figure 3 also shows one of
the dsmaged shock absorber boots.

During the sixth cirocuit the eye of the tongue was fraotured as shown in
Fig. 5. The tongue eye was replaced with w 1arger oye wniovi poriucmed satis-
factorily for the remainder of the test. The brakes were not repaired after
the failure on the sixth circuit, snd the test was completed with them in

& nonoperabls condition.

Figures 6 and 7 show the twisted tongue and the fracture of the bracket which
attaches the tie rods and the tongue to the front axle after the completion
of the 300-mile test.

Further frequency and magnitude enalysis will be mads of the vidbration
records &8 soon ag 8 sultable input method is devised for analyting long
recordings in the Reeves analog computer.

Conclusions

The XW-7 Corporal warhead will satisfsctorily withstand the vibration encoun-
tered during 300 miles of trailer transportation.
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WICROFILM Rmikl © 51 ogcT 1

\_




1005

"UNCLASSIFIED

MR. S. A. MOORE - 1322

AY6 1 11833

-5 - Ref. Sym: 1612 (81)
Project No. TM-148

The Corporal warhead trailer should be strengthened and modified to
remedy the wesk points discovered during this test.
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Ref. Sym: 1612-(81)
TABLE I
Road Test of (W~7 Corporal Warhead
Location, Range, Serial and Medel Numberg of Accelerometers
Natural
Serial Model Rangfe Frequency )
KQa Locathion No, (g (eps)

516 Vertical on Baro Shelf at Sta. No. 27.5 A5A=50-2/40 £50 A60
658 Vertical on IFI at 5ta. No. 31.5 A5A~50-300 £50 5C0 -
636 - Longitudinal on C-section harness at Sta. A5A-50-300 £50 500

No. 70.5
643 Vertical LA " non A5A-50-300 £50 500

No. 72.5
637 Lateral non " n now A5A-50-300 £50 500

No. 70.5
518 Longitudinal on main channel of trailer AS5A-50-240 £50 680
276 Vertical neoow " " % A5A-50-240 £50 640
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. ¥ Road Test of X¥-7 Corporal Weo
Pea: to-Yeak Accelerations and ¥oo

Location of Point 1 2o A (Washboard roed at 20 to 30 my
Accelercmeter Accel. Freq. Accal. freq. Accel. Frec.
(g) (cps) {a) (cps) (g) (cps!

Yertical Barc Shelf 6.3 350 3.L 300 1.0 380
Vertical IFI 6.2 T 2.2 30 2.7 80
Vertical Ezrness ik.1 350 7.8 290 2.0 280
Vertical Trailer 5.2 10 7.1 n s 3.1 10
Longitudinsl Prailer 0.5 P
lateral Harness 6.1 260 7-3 390 1.7 25
Longl tudizrl Farness k.7 360 3.8 3k0 0.7 hho

5w G (Btop frem 30 mpin) . Gtod

Aceml. Pron. Arcal . Pron. Arced . Lpatil

(&) (cpe) (8) (cps) ) (epr’

Vertical Baro Shelf 3.h 350 3.3 8 1.5 25
Vertleal IFX 5.5 &0 8.2 210 3.2 To
Yerticnl Faronss 6.9 270 8.4 N0 o 3.2 ao
Vertical Trailer 6.1 10 7.8 100 7 b6 10
Iongitudinel Prailer 1.1 35 0.5 Lo
loteral HEornoes 5.5 360 2.2 300 2.9 &
Longitudinel Herpess 2.8 30 2.8 200 1.k 10

#Hoba: Thor prel-to-penk acceleraticns sre doible the megnitude of accelerstions used in she:
Thz column headinge (point 1 to A ete.) refer to points on the map in Pig. 1.
Colurm O to I 38 for a cattle guard on paved roed at 35 to b5 mph.
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ns and Fmgwﬁciea*

00

0 to 30 mph)
¥req. Accel.
(cps) (g}
380 1.1
8o 1.6
280 1.8
10 5.6
30 0.8
250 2.3
kho 0.9
i o B
Brea: Asoen
{cps) {g)
2% 4.0
70 7.5
& 13.9
10 €.3
40
80 12.7
110 B.h

UNCT.ASSIFIED

™-148
Aef. Sym:  1612-(81)
AtoB
Fregq. Accel. Freq.
{cps) (s) (eps)
%0 5.3 350
&0 5.7 7
100 6.3 210
1 5.7 10
P
8o 6.5 250
0 2.9 380
0 tO I R “‘I to J _
e S < R 7 S S sy
3% 1.b 260 3.0 30
200 3.2’ 290 209 m
230 6.5 33 8.k 260
m koa m 7.1 m
00? %
az0 1.8 330 6.8 230
k00 1.k 350 h.3 110

UNCLASSIFIED
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ROUTE USED FOR ROAD TEST OF XW-7 CORPORAL

WARHEAD

MILAGE BETWEEN POINTS

TYPE OF ROAD

POINT | TO A-2.3

A

<
8
F
G
D
N
0
I
X

YO0 ¢ - 0.6
T™O B8 - 1.4
0 F - 0.7
T0 6~ 2.4
T0 D~ 1.7
TO N=- 37
TO O~ 06
™ I~ 12
0 K~ L8
TO A— 02

ROUGH GRADED DIRYT
UNIMPROVED DIRT
UNIMPROVED DIRT
ROUGH GRADED DIRT
SMOQTH GRADED OIRT
ROUGH GRADED DIRT
SMQOTH GRADED DIRY
UNIMPROVED DIRT
PAVED

ROUGH GRADED DIRY
ROUGH GRADED BDIRY

@

TM~148

REF SYM 1612(81}
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FIG-2 CORPORAL TRAILER WITH WARHEAD |N13TALLED,XW-7/CP ROAD TEST
TM-148
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FIG-3 REAR WHEEL OF WARHEAD TRAILER, XW-7/CP ROAD TEST
™-I48
REF SYM {612(8l)
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FIG-4 BROKEN BRAKE CABLE, XW-7/CP ROAD TEST

w o9 1< | REF SYM (612(81)
W (N CIASSTFIED




(21)

FIG-5 DAMAGED TRAILER ‘TONGUE,XW-'I/CF' ROAD TEST
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FIG-6 TWISTED TRAILER TONGUE,XW-7/CP ROAD TEST
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FIG-7 FRACTURED TONGUE BRACKET, XW-7/CP ROAD TEST
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