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Table 2 Static properties of TC18 titanium alloys'®’
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Table 3 Results of impact test
P gy | MRSk /kg | R (mss) | UK
1 26.48 5.885 3 3
2 18.39 5.885 2.5 7
3 14.9 5.885 2.25 17
4 11.77 5.885 2 309

e, -
UL -
"% |‘|'l‘l‘l'lt,:,;,-,a,.,.,, o Sl . oo o o o o o

AR e—

b <|-|||||t|t|||A,‘,u!|!A!¢'n.n|‘i.‘ iy R b b bbb e )

bbb bbbl obolobals b
| ey w—
A i Y e e e e

Ttedebebebabebebe i )|

P Mi—iy. Y

Bdabedadadadilida el AR 1L

Lo Luunnnngnas &‘-i-!.!.,.,-,,p,1,.,,,.,., b

\
T A A e s AR 3 BB

K|

B8 I HIERR

Fig.8 Fracture failure of the test piece
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Fig.13 Finite element model of Impact load

loading method
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Fig.17 Finite element model by applying

impact velocity
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Research on Repeated Impact Tensile Test Method for Metallic Materials

Qian Chengcheng', Bai Chunyu?, Yang Qiang?, Yang Susong', Wang Biao', Hu Weiping',
Zhan Zhixin'

1. Beihang University , Beijing 100191, China

2. Aviation Key Laboratory of Technology and Science on Structure Impact Dynamics,AVIC Aircraft Strength
Research Institute , Xi’ an 710065, China

Abstract: In order to study the mechanical properties of typical aeronautical metal materials by repeated impact
tensile test, a set of special jig for repeated impact tensile test is self-designed and manufactured. The repeated
impact tensile test of TC18 titanium alloy specimen with round shape is carried out on Instron 9350 type drop hammer
impact test machine. The impact load-time histories and impact times of TC18 titanium alloy specimens under
different impact energy loading are obtained. The finite element model of impact tensile process is established, and
the axial force-time histories and the equivalent plastic strain-time histories of the specimens are calculated by the
impact velocity loadings and the impact load-time histories respectively. The repeatability of the impact load-time
history curves and the computed velocity-time histories of the hammer verifies the feasibility and applicability of the
test method. The comparison between equivalent plastic strain-time histories under the two loading modes provides
important references for the further establishment of appropriate numerical calculation model of repeated impact.

Key Words: repeated impact tensile; special jig of test; drop hammer impact test machine; TC18 titanium alloy;
impact load
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