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Railroad switching tests were conducted under one switching condition at

impact velocities up to approximately 12 mph with a TX-21-X1 mounted on

an H=-423 to determine the suitability of three different shear pin designs.

The shear pins tested were as follows: RECEIYED

1. Solid shear pin, bolted into the H-423. NERRECE
2. Solid shear pin, spring loaded in the H-423, Jui V1297
3. Circular grooved shear pin, spring loaded in the H-423,

R & ™ FILES

The three shear pins tested were visually inspected and found to be un-
damaged at completion of the tests. The TX-21-X1 and the H-423 showed no
damage. They were visually inspected only.

Maximum measured faired longitudinal accelerations recorded on the TX-21-X1

during the tests were: 6.9 g using the solid shear pin bolted in the H-423;

7.6 g using the 80lid spring-loaded shear pin; and 6.9 g using the circular

grooved spring-loaded shear pin. Accelerations apparently depended only INVENTORILD
upon the impact velocity, and vere independent of the type of shear pin

used.
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The object of this test was to determine the type of shear pin mort sulta-
ble for use in the H-423 when subjected to rail shipping. Three different
shear pins were to be tested to railroad switching impact velocities up to
12 mph,
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Reason for Teat o,

This tes* was requested in a Request for Materials Laboratory Imrestigatigyl 4’65
from L. A. Dunn, 1284, to P. H. Adams, 1612, dated March 29, 1957.
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The shear pins tested in the H-423 are used to prevent longitudinel move-
ment of the TX-21 bomb in the H-423 bolster.
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Summary of Pagt Tegtsg
A test of the original H-423, entitled Rgiirocad Switchipg Test of the

H=423, Th-256, was reported in a memorandum to Mr. N. E. Hill and Mr,

R, J. Kindley, 1284-2, from W, H. Cross, 1612-1, dated May 27, 1955.
Switching tests were conducted at velocities from 5.7 to 12.41 mph.
During the tests, the tiedown straps holding the TX-21 failed in tension,
The H-423 waez undamaged.

hnother test, Railroad Switching Test of the TX-21-X1, TM-350, was reported
in a memorandum to Mr., A. F, Howard, 1243-2, from W. li, Cross, 1612-1,
dated April 17, 1956, A TX-21-X1 mounted on an H-423 bolster attached to
an H=-504 shipping platform was tested at impact velocities from 7,74 to
10.84 mph., The H=423 was undamaged during the tests,

A test, Ra 1 Humpir : ] opignec 23, TH~-486, was reported
ina memorandtm to Mr. L A, Dunn, 1281., from G, M H’illaon, 1612-1 dated
April 25, 1957.

In this test, a TX-21-X1 in a redesigned H-423 using a spring-loaded, cir-
cular grooved shear pin with tapered edges wmas subjected to switching im-
pacts from 4.94 to 12,2 mph under three switching conditione. The spring-
loaded shear pin failed during the tests, allowing the TX-21 to slide
longitudinally about 1-1/2 inchea forward and one inch aft. Failure ap~
parently resulted because the concentric interlocking rings of the shear
pin were beveled, allowing the longitudinal force of impact to force the
spring-loaded shear pin down into the H~423, thus disengaging it. This
occurred progressively throughout the tests., Both upper and lower sections
of the shear pin were chipped and cracked.

wetup for Teot
The TX-21-X1, on an H-423 bolster secured to an H-504 shipping pallet, was

mounted in the rail car with the nose end pointing in the direction of
travel.

Figure 1 shows the overall test setup and switching condition,
Table I lists the components tested.
Test equipment used during the tests was:

William Miller oscillograph, Model J, Serial No. 39.

William Miller amplifiers, Type C-3, Model CA-12, Serial o, 3,

Instrumented rail car, Santa Fe Seriai Fo. 74, 303, capacity 133,000
pounds, spring travel 3-11/16 inches.
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Hammer rail car, Santa Fe Serial No, i33607, capacity 140,000
pounds,

Ballast rail cars, Santa Fe Serial No, 184371, capacity 140,000
pounds; Santa Fe Serial No, 184263, capacity 140,000 pounds;
and Sante Fe Serial Nec, 183111, capacity 140,000 pounds.

h scratch type displacement gage was mounted on the TX-21 as shown in
Fig. 2 to determine the relative displacement between the TX-21 and the
H"Zb—23!

hccelerometers used during the tests are listed in Table II and shown in
Figs., 2 through 5.

Erocedure

The TX-21-X1 was mounted with the nose end forward (in direction of travel)
on the H=423 bolster attached to an H-504 shipping pallet in the rail car.
Acceleromesters were mounted as requested., A scratch type displacement gage
wags fastened as shown in Fig., 2 to detect any relative movement? between
the TX-21 warhead and the H={23 bolster during the tests.

Tests were run under one switching condition (Fig. 1). The hammer car was
coupled behind the instrumcnted car. Both cars were accelerated by the
switch englne, uncoupled, and allowed to roll free into three stationary
loaded ballast cars. Impact velocity was measured by means of two copper
contacts placed 15 feet apart on the rail and connected ty instrument cables
to a recording oscillograph. The circuit was completed when the wheels

¢f the rail car passed over the two contacts, thus, recording the time of
travel between the contacts on the oscillograph record.

Three type shear pins were tested in the H-423 in the order mentioned:
1, A solid shear pin, bolted in the H-/23 (Fig. 6).
2. A circular grooved shear pin, spring loaded in the H-423 (Fig. 7).

3. A sclid shear pin, spring loaded in the H-423 (Fig. 8). (Same shear
pin as No., 1, except spring loaded in the H-423,)

Impact velocities were run to approximately 12 mph using each shear pin,

Regults

A visual inspection at the completion of each series of tests showed that
the three shear pins tested were undamaged. HNo damage waa done to the H-/23
or the contained TX-21.
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During the tests using each shear pin, the TX-2i-X1 moved longitudinally
forward epproximately 3/32-inch with respect to the H-423 bolster,

Accelerations, rise times, and pulse durations recorded during the tests
of the three shear pins are listed in Table III,

A typical oscillograph record of switching testa using the circular grooved
spring-loaded shear pin ir shown in Fig. 9. Oscillograph records of the
tests using the other shear pins were very similar and are not shown.

Coneclusions

Each of the three different type shear pins is adequately designed to with-
stand the loads imparted during rail shipment.

The solid shoar pin was tested twice; once bolted in the H-423 and once
spring-loaded in the H-423., Since the spring loaded shear pin functioned
as well as the btolted shear pin and is easier to assemble, the bolts appear
to be superfluous.
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FiG. 6 VIEW OF THE SCLID SHEAR PIN BOLTED IN THE H=423 -=--PAILROAD SHITCHING
TEST CF THE H-423 REDESIGNED SHEA® FIN.
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RAILROAD SWITCHING TEST OF THE H-423 REDESIGNED SHEAR PIN.
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A=l Lon. ., Pwi,, Rail Car #lcor 5 ABAa-1000=35D £33 $1200  Qver 1530
A=2  Vert., Pwd,, Rail Car Floor 5 ASAE-1070=350 5354 #1000 Cver 1500
A=3 Long.,, Aft,, Rail Car Floor 4 ASAR-1000-350 5383 #1000 Over 1500
A=d Vert.,, Aft., Reil Gar Floor L A5Aa-1007=350 5331 41000 Uver 150C
a=5 Long., H=:04 Shipring Pallst 3 ASA=500=700 152 4509 1400
A=t Vert,, H=504 Shipping Pallet 4 A54=500=79D 150 £500 1450
A=T Lonz., Plane of CG of TX-21-X1 2 HEA=5D=2L 523 50 G20
A-8 Vert., Plane of CG of "X-21-X1 2 AS5A=-50-240 521 450 700

* 411 directlons are with reapect to the rail car axes.
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