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Fig.1 Schematic diagram of reflection wave

Fa

platform period

SEH AR I IR AE D75 mm HFT 7 58 5L
T R T RIE TR S BT ST, R T
PATR 2538 : QA 5 3 1 28 I 8] ply - 35 70y G o
SE A2 DR it R ) AR AT A A . AR TR T 5 R
AT RSN S W B 3 1 s R A T 6
DRy AR BT AR R 7 I AE A, T IX B T 1
5%, Wk IR0, B PO ) BT . 7 BEAEDIR
BT R 792 BB F BB
NS T A LR T AT B R R R Y FU R B
Y E S R /N T T 173 BB A A
HEIE 58 L REAE [ A2 B IR ] [l i A 208 T Y
AR . @)F FHT IS B R 23 X5 T 3 JAN [ By 5200
i g1 A AR 0O B TR R A TR A T R
HI PR A I M, PO 22 IR G LR b > ]
HH L B UL IV ) 22 B R AIE 5 O 2 A A S
D50 mm Az ¥ g BR AT N AR R AR R A T
SRS R AER

2 EMERMEBELHR

EH TR AL R IR T R 1305 T R
(4, 2R FH KGR Ak B T 3% 388 742 T > 19 A HEJE
FRAIE AR, AR 58 i B2 Pk B X b R IR T
T il A TS R A S UL QD B T 14 /N iy T A T

R St T AR T AT R 22 EE AN BE A /N, DR A A 2R A i S
B FLAR G N A AN P — R Y, T HL A AT
AETE Ik Sk 798 21 35 #ff T 2 i )™ A 2 08 R Y 437
J1, e & T BUHE T 20 W 28, IR A eI SETEAT Y
o R v T A ) A A S TR TR AR5 /) S TR T AR ) G
{6, B AR LUK 7R T W5 v i . QAR SEIE 1
L T 7 A B K v e P AR 5 I 1) B AR AR — R Y
R LU R P R 7 1 5 2R LU K 3 P 4 i
D) BE 18 B T AR G Ty T AT S

B TR R e, B H I AL A
WAF R R R K JE Ls = 41 mm Jy ], H7S 8
5069 m/s, iFHAGH T K L =243 mm. 5 &
B4 Ja X e R 2 A A Bl R o T K R
[ € O 400 mm, T A% HfE 5 5O i T AR B E N
50 mm. AFHEIE 5 9B AR B ik b R R %oy
B BB N 2 AT | DA I SR FH A JE 1 3R 52 B fE
IO AR g B BT R M AR PN S
2.1 #EERMImEARMEGIXER

P 2 g i [ DRI 904 I T % 475 1.

2 SR [H) B I BE T R IR E

Fig.2 Discontinuous wave front propagation graph
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cross-section wave
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Fig.4 The model of cylinder cone bullet
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Study on SHPB Techniques of Constant Strain Rate Loading

LIANG Shufeng, WU Yu, LIU Dianshu, LI Xiaolu, ZHANG Huige

(School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract. Constant strain rate loading could effectively solve the stress uniformity and the dispersion effect of
the SHPB device in the application of rock-like materials based on a comprehensive analysis of the testing
technology on the SHPB data processing principle and the conditions which SHPB device applied in rock mate-
rial. It was determined that conical-cylindric bullet was an effective way to realize constant strain rate loading.
An analysis of different shape parameters was made by means of numerical calculation for the total length of
400 mm conical-cylindric bullet. It was seemed that the optimal area ratio between small end-face and large
end-face was 0.7, and the specimen length-diameter ratio of granite was between 0. 75 and 0. 82. The optimal
cone length of the bullet is 300mm. By comparing the waveform with traditional cylindrical bullets, it was
proved that the designed conical-cylindric bullet could achieve the constant strain-rate loading of granite was
verified from two aspects of numerical simulation and experiments.

Key words: SHPB; constant strain rate; stress wave; dynamic behaviors



