UNCLASSIFIED

SC-PR-67-560
Progress Report
July 1967 .
) ) SANDIA SYSTEMATIC nmﬁnou REVIEW
2400 QUARTERLY REPORT (U) Lok &540‘3"%’
April - June 1967 Mq{

fdnins | ﬁté:fél@gmm*"

ﬂ!

|

~
Cot o

0
'%

' SANDIA SYSTEMATIC DECLASSWFICATION REVIEW
DOWNGRADING OR DECLASSIFICATION STAMP

SSIFICATION CHANGED g AFAUTHORITY: ﬁ__i@___amm
w‘%&% : 323
P%ON 8“22“ MAR%L?W?{E RECORD ID .2&5_______%

PERSON VERIFYING MARKING & DATE DATED: @Z/?/ ?5

SANDIA LABORATORIES

ALBUQUERQUE, NEW MEXICO; LIVERMORE, CALIFORNIA

S~

OPERATED FOR THE U. S. ATOMIC ENERGY COMMISSION 8Y SANDIA CORPORATION

| UNCLASSIFIED L
-~ A RN 8




T |P\\""\“““

Wi a®

34283

. ¥R. W, J, DENISON - 1224 r—/ T
ey by e e
Re: TX-28-X1 Impact Fuzing System Drop Tower Test acre iR

b 0827

"DEC 16 1957

Case No, 771.00

Ref, Sym: 1612 (637)
Project No. TM-687
File: TX-28, 3-2

Symmary of Results \‘_ - } -2

Two drop tests at 100 fps impact velocities, one onto dirt and one onto

a concrete target, were made with a TX-28-X1 nose section attached to a RECE.:%
dummy case, to evaluate the reliability of the impact fuzing crystal Lo v
system at low velocity impacts,

During the first drop, on dirt, the oscillograph record showed that the

x-unit discharged 0,017 seconds after initial impact; however, there was R & D FIL
no indication of fuzing crystal voltage output. The Fastax film showed

that the flash unit connected to the forward fuzing crystal and to the

x-unit, respectively, fired at 0,011 seconds and 0,017 seconds after im-

pact. The long deley indicated that the x-unit may have fired from im-

pact forces rather than from fuzing crystal voltage.

During the drop onto concrete, the forward fuzing crystal generated 317

volts at impact and 850 volts 0.0013 seconds later; the x-unit discharged
0.0014 seconds after impact. Only 69 volts were generated by the aft gty
fuzing crystal prior to x-unit discharge. No measuratle longitudinal Al N
acceleration was recorded on the x-unit prior to its discharge; the peak
acceleration of 1617 g occurred 0,025 seconds after impact. MAR 2 1a5¢

~

No contact chatter was recorded on the radar switches monitored during By £
either drop. vita, «,

Object of Test

The object of this test was to evaluate the reliability of the impact INVENTORIEY
fuzing system propcsed for the TY-28-¥1, when subjecting the test vehicle
to impact velocities of 100 fps onto both dirt and concrete targets. AUG e 19,

Reagon for Tegt 3427.1

This test was requested in a Work Order Authorization from '%. R. Hoagland,
1224, to P, H, Adams, 161«, dated Scptember 12, 1957,
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Summarv of Past Tests

h drop test with the unit impacting at 100 fps on a steel target was per-
formed by Division 1224 on November 5, 1956. No test report was written,
but test results are availshble in Division 1224 files.

During this test, only camera coverage was obtained, Fastax coverage in-
dicated that the fuzing crystals and x-unit operated properly.

Setup_for Test
Figure 1 shows the test vehicle suspended from the drop tower.

Figure 2 is an overall view showing the test vehicle raised to drop posi-
tion.

Components tested are listed in Table I.

Test equipment used consisted of one Consolidated amplifier, 20 KC carrier,
Type 1-127, Serial No, 2017, and one William Miller, Type CR-1lh recording
oscillograph, Serial No, 12, Camera coverage consisted of two 16 :m
Fastax cameras, 4000 frames per second; one 8 mm Fastax camera, 8000
frames per second; and one Bell and Howell 16 mm tracking camera, 200
frames per second,

One accelerometer, No. 4-1, was mounted as chown in‘Fig. 3. The accelero-
meter was a Statham Model AS5A-1000-350 with Serial No. 5384, range of
+ 1000 g, and natural frequency greater than 1500 cps.

Figure 4 shows the locaticn of the cathode followers and the three tattery
packs used to supply power to the x-unit, flash unit, and cathode followers,
respectively.

Procedure

For both drop tests, the nose section ci a 1X-28-X1 was bolted through an
adapter plate to a 20-inch diameter dummy weight (Fig. 3), to simulate the
ballistie shape of the complete weapon.

The output voltage of two fuzing crystals, one mounted on the forward bulk-
head of the TX-28-X1l and one mounted on the aft casing wall, were monitored
during both drops. This was accomplished by feeding each crystal output

to a cathode follower with an input impedance simulating the fuzing load
during actual operation, The ovtput of the cathode followers was recorded
on the Miller CR-1lA recording oscillograph.
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Two flash bulbs were mounted on the test vehicle during the drops (Fig. 1);
one connected to fire when an output voltage of 300 volts was received from
a crystal on the forward bulkhead of the TX-28-X1, and one connected to
fire when the x-unit discharged. Discharge of the x-unit was also recorded
on the oscillograph by recording the voltage drop across a resistance net-
work connected in parallel with the x-unit voltage supply.

The switches‘in the Xi1C-627 end XiC-628 radar units were monitored for
contact chatter during both drops.

The time of impact was recorded on the oscillograph by a sync switch on
the nose of the TX-28-X1 during both drops, and also by a cryatal accel-
erometer mounted on the concrete target during the second drop.

Two test drops were made from a height of 155 feet, giving impact velocities
of approximately 100 fps. The first drop was on a dirt target; the second
-was on a concrete target 6-inches thick, Three Fastax cameras and one
tracking camera were used to photograph the test drops.

Results

During the first test drop, on a dirt target, the unit penetrated about
four feet into the soil. The oscillograph record showed no evidence of
fuzing crystal voitage output; however, the x-unit discharged approximately
.017 seconds after initial impact, A study of the Fastax film taken during
the drop showed that the flash unit connected to the forward fuzing crystal
and to the x-unit, respectively, fired at 0,011 seconds and 0,017 seconds
after impact,

The longitudinal acceleration recorded on the x-unit during this drop was
very low; between impact and the time of x-unit firing, the peak accelera-
tion was 27 g.

No contact chatter was recorded from the two radar switches monitored.

The TX-28-X1 nose section and x-unit were dameged as shown in Figs, 5
and 6, respectively,

The absence of fuzing crystal output voltage indication on the oscillograph
during the impact on dirt was questioned. To gain additioral information,
a dummy weight was instrumented anc subjected to three impacts of 100 fps
on a dirt target, while monitoring the output of two contained fuzing
crystals, During these tfiree drops, the: peak crystal voltags recorded
varied from 30 V to 70 volts, considerably below the voltage required to
discharge the x-unit.
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During the second drop of the TX-28-X1, on a concrete larget, the forward
fuzing crystal monitored generated 317 volts a% impact and 850 volts 0.0013
seconds later with the x-unit discharging .00l4 seconds after impact. Only
69 volts were generated by the aft crystal prior to x-unit discharge.

The longitudinal acceleration recorded on the x-unit prior to its discharge
was very small. The peak acceleration of 1617 g occurred long after x-unit
discharge, at .025 second after impact, This recorded acceleration may

not be accurate, as it was considerably above the calibrated range of the
accelervmeter,

The radar switches moniZtored showed no indication of contact shatter prior
to :z-unit fire,

Figure 7 shows the unit after impacting onto concrete.
A section of the oscillograph record of drop No. 2 is shown in Fig. 8.
The fuzing crystals and the accelerometer output were each recorded on two

channels with different gains to insure a -zasureable record.

Conclusgions

The proposed impact fuzing system for the TX-28-X1l operates marginally at
low impact velocities cf 100 fps, when impacting on a concrete surface.
An impact in soft soil apparently does not generate sufficient crystal
voltage for proper fuzing.
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FIG. 3 -~ ACCELEROMETER A-1 MCUNTED ON THE X-UNIT CF THE TX-28-X| -~ TX-28-X1 INMPACT
FIZING SYSTEM DROP TOWER TEST.
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FIG, 4 -~ VIEN SHOWING LOCATICN OF THE CATHODE FCLLOWERS AND FOWE® SUFPLIES USED FOF
INSTRIMENTATION == TX-2&=X1{ INPACT FUZING SYSTEM DPOP TOWER TEST.
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FIG. 5 == VIEW CF THE TX-28-X| AFTER INPACT CN A DIFT TAFGET --
TX=28-X1 IWPAC, FHZING SYSTEM DFOP TCOKEP TEST.
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1.6 == VIESd SHONING DAVAGE TC THE NOSE SECTICY AND X-UNIT DUTING
TARPGET —= TX=20-X1 IMPACT FUZING SYSTEM DNCF TCHER TEST.
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FIG.

7 -- VIEW OF TH
TARGET --

£ TEST VEHICLE AFTER IWPACTING GN A CONCFETE
TX-28-X1 IMPACT FUZING SYSTEM DFOCP TOHEF TEST.
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SYNC, ON TARGET.

X-UNIT DISCHARGE MCNITCR CIRCUIT

ACCELEROMETER A-1__ _

AFT FUZING CRYSTAL

FORNARD FUZING CRYSTAL

1000 CPS TIMING SIGNAL

SYNC. SWITCH CN NOSE OF TX-28-X|

XMC-627 RADAR SWITCH MONITOR

XMC-620 RADAR SWITCH MONITOR

ACCELEROMETER A-1..—.

AFT FUZING CRYSTAL

FORWAD FUZING CRYSTAL
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0CPCNEATS TEST.D DURING TX-23-X1

Coppepent apd G jiumber

£40-627 Raedar Set

X4C-£23 Radar Set

X4C=713 Battery Pac¥, Thermal
10-£955 X-Unit

X7C=710 Fuze Suhassembly

1C-310 Fuze, Impact (3 ea.)

XHC—G&? Radar Set
XAC~6273 Radar Set
X;u-?}} Battery Pack, Thermal
£4aC-695 X-Unit
A4iC=717 Fuze Subassembly
C-410 Puze, Impect (2 ea.)

-13-

TABLL I

I-PACT FULLIG

Y‘|],<'

317143
310129
312295-01
310268
310232

1 1
Q.x.’)ul.

310133
310129
3102535-01
317208
310292
310416
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SYSTE:Y LECF TUWok TeST

Serial i

AN=1016-16

44-1006~:6

SC-221X-F7
X=45

- e

AR-1701-HE

WA=1016-16

SC=023X-F7
X-LE
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