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Table 1 Some earth penetrating experimental
results of America

P W OWERRE 9$§ {5273
/mm /kg /mes”! /m

T W IR 112 103 61 2.00

T ¥ R T 137 70 64 2.10

F Wi I e 216 137 96 2.68

T ¥R e e 229 464 146 5.2

F W B v 229 464 320 16.84

F ¥R B R 458 321 274 19.80

MR+ 229 580 122 4.56
MR L 229 560 238 10.50
7k 229 404 146 5.47
e B 229 565 122 10.50
LR €U 229 525 267 21.60
g1 229 353 268 3.05
wE 229 415 250 3.10
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Fig.3 The experiment on simulative nuclear earth-penetrating head of missile
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Table 2 Some low-yield nuclear tests of America in
Nevada during 1957~ 1958

Fs RRHEM KBRS b JiiEN M

/t TNT
1 1957-06-02  Franklin R, 0mE 120
2 1957-09-06 Wheeler SERMHEH, 150m®E 197
3 1957-12-09 Coulomb-C o TH 500
4 1958-09-12  Otero #F 38
5 1958-09-19 Eddy SEME, 150m B 83
6 1958-10-08 Tamalpais T 72
7 1958-10-10 Quar AR, 30 m & 79
8 1958-10-14  Neptune T 115
9 1958-10-22 Rushmore SERMHE, 150m® 188
10 1958-10-24  Catroa BB, 22mE 21
11 1958 -10-29 Erans T 55
12 1958-10-29 Humboldt W, 7.5 8
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Fig.4 Nuclear explosion equipment for

“Rulison” test
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Fig.5 Radius of craters for different
explosive depth
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Fig.8 Projectile velocities of 130 mm

caliber gas gun
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Fig.9 Phenomena on penetrating granite
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Fig.11 Penetrating depths for concrete and
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Fig.12 The configurations of penetrated targets
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KFPHE v P m/s i, STMABMLMEN N (B
WAFENEER) K

0 = 4F, /(nd?®) = 20.1 v'?(MPa) . (6)

M 2) TRERERHIN dH/dv = ad,
RARX (3) BEKAERBMESN

Fo=22, (7

RAZBARXSE a = 0.0254, ATUBH m =
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Table 3 The stress and acceleration of penetrating projectile in axis direction

ik Ry W { o e B e - 35 fn 35k BE
" O = Fo/ (rd?) Apw= F/m A=F./m
d /m m /kg v /mes™! /MPa /10%m+s"2 /10° m+s~?
RE+ ' 206 288 ‘ 1.97 1.47
0.02 0.46
(s.= 16.5 MPa) ' 657 515 3.52 2.64
A b= 332 996 9.23 7.82
0.015 0.19
(6.= 154 MPa) 839 2517 23.3 13.2
4.3 WikiEzhidE F, = Fsin(%°§),0< z<3d, (11

R R B BE 7 BE 3 A 2R A6 R T LATHIE o 3
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#, BxREARMEHBETS, HERERBHE
WM, EHRRECHRREEZRBOEK, B.

x = Jvdt,

FREX (4). X (7) HEWETHESN, « @
SKRRERE, « REE, « RUBMLERIEEHN
Bt E]

Bk (5). X (11) A8 d = 0.02m, m =
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Fig.13 The acceleration and velocity of
projectile depending on penetrating depth

for penetrating concrete
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Fig.14' The acceleration, velocity and

displacement of projectile depending on

penetrating time for penetrating concrete
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Fig.15 The acceleration and velocity of

projectile depending on penetrating depth

for penetrating granite
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Fig.16 The acceleration, velocity and disp-
lacement of projectile depending on penetrating

time for penetrating granite
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Earth-penetrating Weapons and Their Experiments Upon Gas Gun

‘ Lin Junde
( Northwest Institute of Nuclear Technology, Xi’an 710024, China)

[Abstract] The histofy and the actualities of developing earth-penetrating weapon are described. The fighting

assemblies with penetrator have been applied in accurate guided weapons widely. The technical difficulties for

developing low-yield earth-penetrating nuclear weapons have not been primary obstacle. The experimental

technique of gas gun and its applications in earth-penetrating weapon tests are introduced. The experimental

results indicate that there is a favorable analogical relation among earth-penetrating events, but there are many

essential differences between penetrating phenomena of concrete and of granite. A method for calculating profiles

on acceleration, velocity and displacement of penetrating projectile upon penetrating depth data is introduced.

[Key words]

test of weapon; earth penetrating; gas gun; impact; experimental technique
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