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Fig.1 Schematic diagram of split Hopkinson tensile bar(SHTB)
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Fig. 2 Schematic diagram of the specimen for dynamic tensile testsCunit: mm)
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Fig. 3 The ring used to preload the specimen in the dynamic tensile tests(unit: mm)

2 TLIGHER

2.1 TWMRAZEHRMER

P 4 25 H B0 Rt 0 5% 7 i G50 1A S 80 154 JEUAe R | 1A 1P S 8 4er R 52 A% | A L g I AR
2. IR ARIC C XTI B4 I 220 S o5 S5t e PR ST o R s S5 I8 R 98 g e 2 7 2 I 2R R A T
PAIZ S 2 DAy 5 0 K S5 D52 38 e 0 S S RS 5%t 5 B ie A 9 A D B IR IR A I 2 . A 4 Ca)

20
T ] ™ T T by - T
(@) 1200 4 o : e (b) T ~p
/ I — NGk i |
gl B §i ] "y 154 - — il
) P — iRt
- el 104
w 00 — A
3
e = 54
w0 o
= 400 = 0
=
800 4 -5
1200 -104
400 300 200 100 0 100 400 300 00 100 0 100
s s
(c) o g ' ' '
0.204 ;o : (d) 2500
20004
0,154
":'3
E = 15004
E o104 =
~_-°'k-j = 1000
T 0054 i
500
0.00 - 04
f T T T 1 1 T T T T v T
400 =300 200 -100 0 100 0 2 4 6 & W0 12 14 16 I8
tlus TR A %

B4 TEECER TSGR () RIGEIE : (b PR AT (o RIS AL RS s (D R 1 1 4% il 4%
Fig.4 Experimental results of the without preload: (a) the original wave;

(b) load at the end of the specimen; (c) displacement at the end of the specimen; (d) the strain-stress curves
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Fig.5 Experimental results of the 1. 26kN preload: (a) the original wave;
(b) load at the end of the specimen; (c) displacement at the end of the specimen; (d) the typical strain-stress curves
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Fig. 6 Experimental results of the 2. 6kN preload: (a) the original wave; (b) the typical strain-stress curves
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Fig. 7 Experimental results of the 2. 92kN preload: (a) the original wave; (b) the typical strain-stress curves
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Fig. 8 Stress-strain curves of the G50 alloy with preload
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The effect of preload on the dynamic tensile test results of G50 alloy

CHEN Junhong, ZHANG Fangju, GUO Lingmei, XIE Ruoze, XU Weifang

(Institude of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: The bolted joints are widely used in dynamic tensile tests. The test results are significantly
affected by the joint condition between the specimen and the bars. Based on the traditional split
Hopkinson tensile bar, a tightening device was designed to study the effect of preload on the test
results. The dynamic tensile tests were carried out on the G50 alloy using this device. It was found
that without the preload, significant fluctuation appeared in the transmitted wave due to the dispersion
of the elastic wave, which resulted in the difficult obtainment of the yield stress. Under preloading,
the dispersion of the elastic wave changed better and the fluctuation in the transmitted became weak.
Once the preload achieved a critical value, the fluctuation disappeared which resulted in a smooth
strain-stress curve. From these curves, the dynamic tensile properties such as yield stress and strain-
hardening behavior can be easily obtained.

Keywords: dynamic tension; bolted joint; preload; wave propagation; yield stress



