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Elajc. raure Ti:es 	 'phi li-tiu con .sa -inn v.as ‹mcn. 	 in a temperature
IhrouiTZ 'igure Tria. hci,te7,1 fr.,7 ta hours =Intil the tkin temparn-ture
measrmd f1 65 fird thcn furth.:x. Fol17 ,nd rt :465°F Eor •4 hours using a
mobilo Oanrtd i,eylperatur ubtit. 21:o t=c -Dratuz7a Ties reauared by a thermo-
couple locatud ct, t.%2C C4.05f.":1i) ;:- .:3C; of ths 	 TR11-2. :,'nternr11 thormo-,

couples on the Za.38 TRi1-2 tere not reliable hecvuse ti-a internal ;cation
of the thermocouple MSe 3onnectcd through a rivEAlar multi-pin connector
through the prorwore cover of the 1.:srb.7.7d. The major concern, however,
14as to hnve 	 :I/1*er padding ana ehenr pads at the +165% tomporature.

Six TWO VCXCI Mile :, but cscillor7h racerde of aecalerations and dis-
placements linre obtnined only' fcrr th;.3 6.7 nnd 6.9 nim rune. No data
-.ere Obtained on the first four runs 	 gpproximAtely 5.2, 5.5, 6.0 and
665 Na becewo .to csoi2lograph record use lost in the processor.

Lae Tovoisture {:est,7 The tsst unit was cooled in A like manner as
menioai ac;i75- !-Io -60cq msnsured on the outside case of the W-38 TEN-2.Ca

The unit ens coe)1.4 fo;? ccer.:,:oxf -riat -ay 24 houTs at -650F inlet torveraturs
before tha r.Tnp

six runs war:: 	 at 2.7.1) 	 vnlooit.sie or 5.3, 5.7, 6.0, 6.5, 6.7
and 6.9 KER. 0s3il1ograpil records we:te obt!Jined of accelerations mid
displacements fo7 all vans eNeopt the 6.5 NPR ran.

An electrical ch'3ok vas nlaCe on tit, W-38 T! -2 befaee and after esdn
=ries of raze t)stal. Th procedare for this system check is outlined
in Appendix AA S3ction A ofXV-::1,lli TEK Tost Handbook.

No visible structural dar, ,,e vns noted after the completion of all r
tests.

Maxiwam accelerations recorded during the ambient test were 11.0 g an
the W-38 case et 7.0 FYN measured in the lateral direction (direction
of travel), end 55.0 g on the IR-770 frame measured in the vertical
direction at 6-4 MM.Mhximum displftcement recorded uae 4.7 inches cap
the foresrd end Rnd 4.0 inches on the aft end of the IR-770 frame.
Accelerations vrI/ times Lro show! in ?obis V std dispiacemnt readings
in Tstaa VI.

aximum accelerations racordsd during the -migh temperature test Iire
. 9.5 g on the nL33 cam ;t 6.7 MPH in the lateral direction, and 60.0 g
on 

t

he 7H-770 Irmo gat 6.9 NPR in the verticp1 direction. Maximum
placemontamasurad liero 3.2 ani 2.8 ft:lichee on the formard End aft end
of the rd-q70 Ervme res-pcoti707. Theee displacement readings are
smaller than rovld he expected hut no ezamttion for this can be given.
Accelerations aza tines pre shurm in Table VYI 	 dieplAcament measure-
ments 371 alble
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Maximum accoler-ione records:I during the low tempersturo test mere 14.0 g
on the XW-38 caoo at 5.3 .IM merisllrod in the lateral cliroction, snd 55.0 g
on the XM-770 frrae at 6,5' MFA menel:red :;11 the 7srtical direction. Die-
placement re gdill; 1,10.M	 bi:(121:453 the Prou..ms gages froze in the
-60°T tamper Ituvo. LoceLT Atens end tires n.e show 1n sable VIII for
the low temp :calm Ire test. The tozTersture vvried from -60"F at the be-
ginning to -10° -V at the 	 lion• 	 of the tort. This temperatIre change
during the low t imperatum 	 'taste may . eNpinin the h:igho.' n ,,Icelaretions
recorded during ',ho lotqer f;locity run.

Typical oscillonph rectvO3 for the embfent : high and low tests are
shoran in Ifigure

Resistnnce r3adf:ges taktn ellriDg the electrical system check did not change
from the initia: ',coding 	 tier final rersding .=f -ter the ..:omple 1-,ion of all
ramp tests. A. r(?of.stsrit:e re dirge and a hisitory of irout voltage s
output volttle 	 t;Iken for the systzwm check are sh)vn in
Takao IX.

The W-33 TM-2 ,fas cheol 	 prosoure at ho campletian of 111 ramp
west: end still Tend 17 po5:4:.

Recommdations 	 Concll'zi.ann
OrrlilltlErfat• 	 -0L.MOlt...LMMW..,.LV.M=4=vszneaV 	 laIr

The al-7713 	 TRYI-2 :Pit 	 f.7deoumtely tfithstsed the
ambient, high Kiel le-ea 	 ra= test3.

Its adovco •aiNt 1 le vms t22:1-,' mounted inzide the XV-3Z TRM-2 by Livermore
were recorded, it the re ..its care not included in this report* Con-
siderable error is encounered using piezoelectric transducore mere
pulse durations eked .(Y'5 seconds using the type of recording equipment
available for thin test. raise durations greater than 0.1 second on the
1W-38 TRM-2 ter-, common for this test, cons.squently the data obtained
from the lidevco accolercueters 1*u1d be of little value,if any. Other
electvanic rroh 1.3ms such us Zero shift, high frequency - noise and amplifier
drift would makIl it difEiclqt to gain za47. - useful informstion from the
records.

J. E. BEAR - 7321-5

D. W. SA [DER - 7a21-5

n, S. HOOPER - 21-5
JER:7321-5T6-c
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FluURE I - SETUP OF Xi-38 IRM-2 IN xri-//0 CONTAINER MOUNTED vii RAW- DOLLY FOR
AMBIENT TEST -- RAMP TEST UF A XA-38 TRM-2 IN A XI-17770 CONTAINER
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FIGURE 2 - ±TUP OF X6-38 TRM-2 IN XH-770 CONTAINER INCASED IN A TEMPERATURE SHROUD
FOR .165° F. AND -60° F. RI NF' ILSTS 	 RAMF TEST OF A X1 -38 TRM-2 IN A
XH-770 CONTAINER

PROJECT NO. T-16544
-7-
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X4-34 10:,E LATERAL 	 6.5 t/eN

- Ad 08-38 LATERAL 	 14.0e/.

A.? 	 104-311 CASE

SEX:REM,
G.1. 58419-

5.2 IM/10.

5.5

4.5 air.

6.5 1/.

14.0 gills

18.0 I/14
VERTICAL 	 18.0 cll.

A-6 	 04-270 FRAME 	 YERTIC.N. 	 42.0 c/IA

IA4 •21-770 MANE LATERAL 	 19.0 el.

X84476 neast 	 LUIGI ODIN& 15.0 Voss

$4.3 	 NAP. TALLY INITUT 	 LUIGI 11.13.41. 22.0 elf%

4.
ILOPDOLLY - WRIT • 	 LATERAL 	 32.0 A/IN

VORTICAL 	 20.0 g/IN

42.0 e/us

19.0 4/•

15.0 O.

22.0 4/11.

32.0 e/s

20.0 6/1N

611/1 Tana ro Vas or "--""

REC1O695 	 shai. mND LON rcultRinm kLms At NAR IIXSI UOIIY vu.ittri - RAIN TEM OF A XI-39

7181.2 IN A $21.770 CONTAINER lia.kxct NV. 1.16544 •
REF. SYYL 7321751639
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Components
Ramp Test of an XW-38 TRM-2 in an XH-770 Container

Component Serial No. Drawing No.

XW-38X1 Warhead TRM -2 K10608

XH-770 Truck, Hand, Warhead HD-29005 320164

MC-1190 Switch, 	 Internal QM00169-L9 310992
QM00179-L9

XMC-1241 Warhead Subassembly, Front KI0733-00

XMC-1242 Warhead Subassembly, Rear KI0513-00

XMC-1243 Fi4ing Set 8153 K10775-00

XMC-1270 Generator, Neutron (dummy) GC-103266-L9 311073-00

Rubber Padding on XH-770 cradle*
	

153390, Issue 5

*Modified with 0.5 inch rubber added, for a total thickness of 3.0, inches
under warhead.

-13-
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TABLE II T_ 16544

RS 7321/9639
Test Equipment

Ramp Test of an XW-38 TRM-2 in an XH-770 Container

TRM Tester 	 SC 	 362

Power Supply, 28 v DC 	 SC

Cathode Followers 	 SC

Attenuator Box 	 SC

Calibration Box 	 SC

Cathode Followers 	 SC 	 121-8, 121-11

Amplifier4, DC, Kin Tel 	 18 channels 	 111 BF

Recorder, Consolidated 	 4089 	 Type S-119

Recorder, William Miller 	 508 AM13 	 Type S-114-P3

Amplifiers, Carrier, William Miller 	 12 channels Type C-3

Crystal Calibrator 	 SC

Heating and Cooling System, Conrad 	 Mobile

Temperature Shroud with Frame 	 SC

Universal Counter, Berkeley 	 3513 	 7360

Potentiometer

Test Item Serial No. 	 Model No.  

-14-
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Accel
No.

TABLE III

Statham Accelerometers
Ramp Test of an XW-38 TRM-2 in an XH-770 Container

Dirac- 	 Serial 	 Range
Location 	 tion* 	 Model No. 	 No. 	 (± g t 8)

T-16544
RS 7321/9639

Nat
Freq
(cps)

Fig.
Ref.

1 Dolly Input Vert A5A-25-335 3317 25 380 3

2 Dolly Input Lat A5A-25-335 1674 25 370 3

3 Dolly Input Long. A5B-12-180 1653 12 440 3

4 XH-770 Frame Long. AJ46a-50-350 707 50 530 4

5 XH-770 Frame Lat A44-20-350 166 20 4

6 XH-770 Frame Vert AJ46a-50-350 710 50 510 4

7 XW-38 Case Vert AJ46a-50-350 708 50 538 4

8 XW-38 Case Lat AJ44a-50-350 1222 50 550 4

9 XW-38 Nose Lat AJ46a-50-350 712 50 518 5

10 X4-38 Nose Long. A44-20-350 169 20 - 5

*Directions are with respect to axis of warhead.
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Accel
No .

TABLE IV

Endevco Accelerometers
Ramp Test of XW-38 TRM-2 in an XH-770 Container

Model 	 Serial

Location 	 Direction* 	 No. 	 No.
Range

(1.- 	 g's!

T-16544
RS 7321/9639

Nat
Freq 	 Fig.
(cps) -- 	 Ref.**

1-X XW-38 TRM-2 Secondary Long. 2223 2825 1000 30 kc

1Y XW-38 TRM-2 Secondary Lat 2223 2325 1000 30 kc

1-Z XW-38 TRM-2 Secondary Vert 2223 2825 1000 30 kc

3-X MC-1242 Warhead Subassembly Long. 2223 2814 1000 30 kc

3-Y MC-1242 Warhead Subassembly Lat 2223 2814 1000 30 kc

3-Z MC-1242 Warhead Subassembly Vert 2223 2814 1000 o30 kc

4-X XW-38 TRM-2 Case Long. 2223 2880 1000 30 kc

4-Y XW-38 TRM-2 Case Lat 2223 2880 1000 30 kc

4-Z XW-38 TRM-2 Case Vert: 2223 2880 1000 30 kc

6-X MC-1243 Firing Set Long. 2223 2879 1000 30 kc

6-L MC-1243 Firing Set Tangential 2223 2879 1000 30 kc

6-R MC-I243 Firing Set Radial 	 ' 2223 2879 1000 30 kc

7-X MC-I190 Switch Long. 2223 2818 1000 30 kc

7-L MC-I190 Switch Tangential 2223 2818 1000 30 kc

7-R MC-1190 Switch Radial 2223 2818 1000 30 kc

8-X MC-1270 Neutron Generator Long.. 2223 2872 1000 30 kc

8-L MC-1270 Neutron Generator :Tangetitial 2223 2872 1000 30 kc

8-R MC-1270 Neutron Generator .Radial 2223 2872 1000 30 kc

*Directions are with respect to axis of warhead.
**See Drawing No. K10608 for accelerometer locations.

-16-
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:,';.*Directions are with respect to axis of warhead.
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T-16544
RS 7321/9539

Accelerations and Times
Ramp Test of an XW-38 TRM-2 in an XH-770 Container (Ambient Temperature, 80-100°F)

Run 1 - 5.0 mph Run 2 - 5.5 mph 	 Run 3 - 5.9 mph
Acceleration (g's) 	 Time Os) Acceleration (R's) 	 Time (ms) 	 Acceleration (es) 	 Time (ms)
Max 	 Max 	 Faired 	 Rise 	 Pulse Max 	 Max 	 Faired 	 Rise 	 Pulse 	 Max 	 Max 	 Faired 	 Rise 	 Pulse .

S±1_ IT.)     EL 1:1_
Acce1.
No. 	 Location 	 tion*

Direc-

&IL
9.8
19.0
7.8
8.9
11.0
27.0
4.7
7.4
5.2
0.2

1 Dolly Input Vert
Dolly Input Lat
Dolly Input 	 Long.
XH-770 Frame Long.
XH-770 Frame Lat
XH-770 Frame Vert

	

7 XW-38 Case 	 Vert

	

8 XW-38 Case 	 Lat

	

XW-38 Nose 	 Lat

	

XW-38 Nose 	 Long.

12.0 12.0 	 12.0 	 21.0 	 14.0
3.3 15.0 	 2	 23 20.0 	 3.5 	 18.0 	 1 	 20 	 20.0 	 3.7 	 16.0
5.3 5.3 	 4.4 	 11.0 	 11.0  1
7.8 7.9 	 5.8 	 6.0 	 6.4
8.1 5.4 	 10 	 36 9.1 	 7.8 	 6.5 	 7 	 33 	 7.7	 8.0 	 5.4 	 7 	 39
10.0 52.0	 18.0 	 28.0 	 15.0	 -
4.8 4.7 	 16 	 34 3.9 	 4.6 	 3.7 	 14 	 29 	 4.6 	 4.9 	 4.6 	 16	 32

5.4 	 56 	 147 11.0 	 6.0 	 51 	 149 	 10.0 	 7.6 	 47 	 124
5.1 	 39 	 149 2.6 	 2.5 	 51 	 151 	 2.8 	 2.6 	 39 	 154

0.3 1.5 	 1.8 	 -1.8 	 19 	 38 	 1.3 	 1.8	 -1.8	 6 	 19

Run 4 - 6.4 mph Run 5- 6.6 flph 	 Run 6- 7.0 Lay  

1 	 Dolly Input Vert
2 Doily Input 	 Lat
3 	 Dolly Input Long.
4 XH-770 Frame Long.

- 5 	 XH-770 Frame Lat
6 XH-770 Frame Vert
7 	 XW-38 Case 	 Vert

XW-38 Case 	 Lat
xw-38 Nose 	 Lat
XW-38 Nose 	 Long.

	

9.7 	 8.3

	

21.0 	 3.2 	 18.0

	

4.9 	 4.4

	

7.5 	 8.8

	

9.0 12.0
	

6.6
56.0 22.0

	

4.2 	 5.1
	

4.2
	9.6
	

7.0-
	3.5
	

3.4
	0.6	 1.6 	 -1.0

16.0 9.6

10 27 20.0 3.6 18.0
6.1 4.6
11.0 10.0

16 36 11.0 12.0 6.3
51.0 21.0

16 30 4.9 4.8 4.8
60 142 9.5 7.1
51 153 3.4 3.3
13 37 0.9 1.6 -0.7

13.0 9.7

12 30 21.0 2.9 19.0 14
7.0 6.7 -

12.0 13.0 -

14 35 13.0 13.0 6.9 16
55.0 21.0

17 33 5.4 5..1 4,8 16
52 140 -IPT, - 8.72) 54
50 152 3.9 - 3.7 51
7 21 1.1 1.8 -1.0 11

30

) 32
131
156
21

-17-
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TABLE VI T-16544 '
RS 7321/9639

Displacement of XH-770
Ramp Test of an XW-38 TRM-2 in an XH-770 Container

'wisp

Low Temperatur
Displacement
(inches)***

High Temp
Displacement

Run 11
6.7 mph

Ambient Temperature
Displacement inches ***

Run 1 	 Run 2 	 Run 3 	 Run 4 	 .Run 5 	 Run 6
Location 	 5.0 mph 5.5 mph 5.9 tvh 6.4 mph 6.6 mph 7.0 mph

erature *
(inches)***
Run 12
6.9 mph

1 	 XH-770 Frame, Fwd 3.22.93.3 	 3.7 	 4.0 	 4.3 	 4.5 	 4.7

XH-770 Frame, At 2.82.62.8 	 3.3 	 3.3 	 3.8 	 3.8 	 4,0

*Only records obtained.
**Displacement gages did not function properly at low temperatures (-60 °F).

**Displacement measured is maximum deflection of XH-770 frame between shear pads
measured in forward direction only (Figures 3 and 4).

-18-
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Accel Direc-

Run 11
6.7 met

Acceleration (g's) Time ,Sms)
Max Max Faired Rise 	 Pulse

No. Location tion* (+)

1 Dolly Input Vert 13.0 13.0 - -

2 Dolly Input Lat 17.0 2.3 15.0 1 .24

3 Doily Input Long. 5.1 6.7 -

4 XH-770 Frame Long. 10.0 8.8 - -

5 201-770 Frame Lat 11.0 6.3 6.4 13 37

6 XH-770 Frame Vert 50.0 26.0 - - -

7 XW-38 Case Vert 4.5 5.4 4.4 11 29

8 XW-38 Case Lat 9.5 - 5.5 54 135

9 XW-38 Nose Lat 2.6 2.5 54 138

10 XW-33 Nose Long. 1.2 1.4 -

Run 12
6.9 raPh.

Acceleration (g's) TimqSHO___
Max 	 Max 	 Faired Rise 	 Pulse

k-9.- .(:)-

8.7 9.3

14.0 2.3 9.6 1 33

5.5 5.1 - -

7.7 7.5 - -

6.1 11.0 4.7 12 37

60.0 18.0 - - -

4.4 4.8 3.8 16 33

8.8 _ 5.7 49 129

3.0 4.4 2.9 58 144

1.1 1.5 -

UNCLASSIFIED

TABLE VII
	

T-16544
RS 7321/9639

Accelerations and Times
Ramp Test of an XW-38 TRM-2 in an XH-770 Container (High Temperature, +165°F)

*Directions are with respect to axis of warhead.

No record for Runs 7 through 10.

UNCLASSIFIED
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70

'NO. 	 Location 	 tion* ill il....

10.0 	 15

UNCLASSIFIED

..
; .lecel 	 Direc- Max Max Faired Rise

1 . Doll) Input 	 Vert 	 7.3 11.0

2 :, Dolly Input 	 Lat 	 12.0 	 i.6 	 10.0 	 2

3 - ..;Dolly Input 	 Long. 	 4.b 	 5.5
4, -XH-770 Frame Long. 	 4.3 	 8.9 	 -

5 	 X11-770 Frame Lat 	 11.0 	 8.5 	 9
6 XH-770 Frame Vert 	 46.0 28.0

*,7.s

.8:: XW-38 Case 	 Lat 	 14.0 	 3.8 	 9.5 	 23..t
1:' XW-38 Nose 	 Lat 	 4.5 	 0.9 	 4.1 	 12
16 1. XW-38 Nose 	 Long. 	 4.8 	 3.8 	 -3.2 	 6

Run 16 - 6.7 mph

Dolly Input 	 Vert 	 17.0 16.0
Dolly Input 	 Lat 	 21.0 	 2.8 	 16.0 	 1

-Dolly Input 	 Long. 	 9.8 	 9.5 	 - 	 -
• X1-770 Frame Long. 	 6.5 	 7.4
' X117770 Frame Lat 	 11.0 	 1.4 	 11.0 	 6

Xh-770 Frame Vert 	 46.0 33.0 	 .._

;i . •X14-38 Case 	 Vert 	 12.0 10.0 	 11.0 	 6

Directions are with respect to axis of warhead.

NÔ record for Run 17

Pulse 	 Max 	 Max 	 Faired 	 Rise 	 Pulse 	 Max 	 Max

IZ1_ 	 ki_ a_

- 	 8.6 	 10.0 	 12.0 	 11.0

34 	 12.0 	 1.9 	 11.0 	 1 	 28 	 14.0 	 2.5

5.1 	 6.2 	 6.4 	 7.6

5.2 	 12.0 	 -	 -	 8.2 	 9.0

63 	 11.0 	 2.2 	 9.7 	 6 	 65 	 11.0 	 1.3

,.. 47.0 	 23.0 	 40.0 	 25.0

31 	 9.2 	 9.7 	 9.1 	 7 	 26 	 9.2 	 9.7

64 	 11.0 	 4.7 	 8.8 	 22 	 70 	 13.0 	 6.0

55 	 5.8 	 0.6 	 5.5 	 16 	 51 	 5.4 	 0.6

22 	 2.6 	 2.8 	 -?.0 	 7 	 20 	 2.5 	 2.2

Run 18 	 6.9 mph

14.0 	 12.0

26 	 15.0 	 2.4 	 12.0 	 1 	 32

5.8 	 7.5 	 - 	 -
7.7 	 6.5

70 	 9.3 	 1.8 	 9.1 	 7 	 77

55.0 	 33.0

24 	 -9.5 	 10.0 	 8.7 	 9 	 29

79 	 13.0 	 10.0 	 8.4 	 27 	 82

55 	 4.9	 0.6 	 4.6 	 12 	 72

2.0 	 3.4 	 -2.6 	 6 	 21

Accelerations and Times
Ramp Test of an XW-38 TRM-2 in an XH-770 Container (Low Temperature, -60°F to -10 ° F)

Run 13 - 5.3 mph 	 Rua 14 - 5.7 mph 	 Run 15 - 6.0 mph

Acceleration (g's) 	 Time (ms) Acceleration (g's) 	 Time (ms) 	 Acceleration (g's) Time (ms)

T-16544
RS 7321/9639 41/110641..

XW-38 Case 	 Vert 	 9.0 	 9.4 	 6.0 	 8

•.
XW-38 Case 	 Let 	 13.0 	 9.3 	 8.9 	 25
XW-38 Nose 	 Lat 	 5.7 	 0.7, 5.2 	 16•
XW-38 Nose 	 Long. : 1.9 3.2 	

_

UNCEASSIFIED

TABLE VIII

Faired Rise Pulse

12.0 	 1

Ili

9.0 	 7 	 25
8.6 	 22 	 767'.'
5.3 	 15 	 56
1.6 	 6 	 25,



UNCLASSIFIED
TABLE IX

Electrical System Check
Ramp Test of an XW-38 TRM-2 in an X11-770 Container

Section A Test* 
After 	 After 	 After
Ambient High-Temp Low-Temp

Continuity Initial Test 	 Test 	 Test
Switch 	 (ohms) 	 (ohms) 	 (ohms) 	 (ohms) 

1 1.7 1.7 1.7 1.7
2 1.7 1.7 1.7 1.7
3 1.7 1.7 1.7 1.7
4 1.8 1.8 1.8 1.8
5
6 0.1 0. 1 0.1 0.1
7 Zn

8 . rp

Component

Component Check
After Ambient Test 	 After High-Temperature Test 	 After Low-Temperature Test 

Input Output Rise Time 	 Input Output Rise Time 	 Input Output Rise Tine
Voltage Voltage 	 (ms) 	 Voltaqe Voltage 	 (ms) 	 Voltage Voltage 	 (ms)

pe71243 Firing Set
, DIC-1270 Neutron Generator__ _

,.XMC-1270 Neutron Generator

28 20 ' 79 28 19.5 85 28 19.5 99
28 24 65 28 24 75 28 23 72
28 24 67 28 24 75 23 23 79

*Procedure for test from Appendix A, Section A, XW-38X1 TRM Test Handbook.
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