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Fig.1 Sample of semiconductor bridge(SCB) pyrotechnics
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Fig.2 Assembly schematic of bullets and SCB pyrotechnics in
air cannon test

1—Dbullets, 2—target plate, 3—SCB pyrotechnics, 4—positive

axis direction of the load
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Fig.3 Assembly schematic of SHPB and SCB pyrotechnics
1—input bar, 2—SCB pyrotechnics, 3—pad, 4—output bar
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Table 1 Results of SCB pyrotechnics after overload by air cannon

acceleration strain time to reaction  chip firing energy
/x10%g /% /us /m)J

4.55 1.21 13.21 1.116

5.88 1.1 12.74 1.091

7.21 2.21 12.34 1.083

9.87 2.72 11.58 1.008

10.54 4.05 11.47 1.007

12.53 4.42 10.83 0.992

14.19 5.06 10.44 0.962

F 2 4 Hopkinson JEFFid 25 SCB ok T iy i 5% 25
Table 2 Results of SCB pyrotechnics after overload by SHPB

bullet speed strain time to reaction  chip firing energy
/m s /% /s /m)
2.5 1.84 12.60 1.084
5.0 6.12 10.74 0.944
7.5 7.96 8.70 0.910
9.8 10.11 8.54 0.913
11.5 11.57 8.66 0.939
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Fig.4 Fitting curves of Strain obtained by two tests
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Fig.5 Fitting curves of time-to-reaction obtained by two tests
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Fig.6  Fitting curves of chip firing energy obtained by two

tests
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Fig.7  Equivalent results by acceleration-strain fitting lines

(2) Jon 3 B -4 FH B[] 45 2%

23 S T B B -1 T T LS AR ek B Al Sa
i, B E S5a AR A1,
x=0.5%(-bx./b*~4ac) /a (2)
Aol x A g, 30 (2) P ELE 5a AR S8 B
a=0.00574,b=-0.38568, c=14.83133-d, d
SHPB 4015 B iy /E ], ws (R 2) . B8 4 th T
SCB X T/ VE IR 5 SHPB 2% 46 25 4 hin vl B (1 401 &
h £k .

gg' = aircannon test
"~ ®  SHPB test
12.54 air-cannon-fit line
% 112(53 yT:‘I4.83133-0.38568)(+O.00574x2
= 97 2
% 101 R*=0.99725
©
g 10.54
o 1004
£ 95]
9.04
8.5
8.0

5 10 15 20 25 3 3B 4 45
acceleration / X10g

B8 i -4 e Il g 2k AR A A R

Fig.8 Equivalent results by acceleration-time to reaction fit-

ting lines

(3) T B -5 A & ok i A5 AL

25 SN B - R R KR LA AR et R A B ba
i, HE 6a AR AT,

x=0.5%x(-bx,/b’~4ac) /a (3)
Kb, x B, g, Hdh a=0.000539469, b =
~0.02637,c=1.229—d, d 3y SHPB st 1 5 ] iy 85
KoKfeE,m)(F2), B9 4T SCB K T ih &k Kiig
5 SHPB {56 S5 0 B B i Bl A i e & 8 FlE 9
T LA 4 R W, Y0 B i 1k F)) 24 %107 g DL B
Bf, SCB 2k T ity A A HHT Bsf [ 0 A& K R i A Y 3045 A, X

o K 2015 % #% 23 4&% % 2# (178-183)



182

KA, FTARIE, HOURAE, WA, %, B, T35, KR

e 2 MR T B Sa FIIE] 6a ik LA R S B
WEMAR A .

1.14 5

1121\ = air cannon test
1'10_ N ® SHPBfest
1' 081 .. air-cannon-fit line
e 1:06- ¥ =1.229-0.02637x+0.000539469x2
% 1.04 R?=0.96014
o 1.02
® 1.00] "N
£ 0984
< 0.9 -
0.94 b .
0.92 1 " .
090 +—————"—"—"—"r—————""""""""""""—""—""""
4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36
acceleration / X10%g

9 R KRR 2k S A

Fig.9 Equivalent results by acceleration- firing energy fitting lines
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Table 3 Equivalent results of three kinds of parameters

bullet speed accelerat!on—strain accel}eration—time to acceleration—firir?g

Jm s accel:eratlon react|40n acceleration energ4y acceleration
/x10"g /x10"g /x10"g

2.5 6.087 6.394 6.314

5.0 17.441 13.219 16.131

7.5 22.322 25.817 21.986

9.8 28.026 27.884 27.845

11.5 31.899 40.960 32.173
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Fig.10 Equivalent fitting curve of three kinds of parameters
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Equivalent Overload Simulation Test Method of High Acceleration Mechanics for Pyrotechnics Based on Air
Cannon and Split Hopkinson Pressure Bar

ZHANG Rui', FU Dong-xiao' ,DU Zhen-hua', TONG Shu-hui* ,DU Jun’, REN Bin’ LI Fang', LIU Hu'
(1. Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China; 2. Equipment Department of PLA Navy, Beijing 100841, China)

Abstract; Since the split Hopkinson pressure bar (SHPB) test can not describe the effect problem on pyrotechnics using accelera-
tion, an equivalent equation of bullet speed and acceleration of SHPB test was obtained using results of SCB pyrotechnics from by
air cannon and SHPB tests, such as axial strain, time to reaction, chip firing energy etc and taking that the acceleration of air can-
non test is equivalent to the bullet speed of the SHPB test. An overload acceleration mechanics simulation test method of pyrotech-
nics for SHPB test is established finally.

Key words: pyrotechnics; mechanical overload; test method; Hopkinson pressure bar (SHPB)
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