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Abstract ; The dynamic mechanics behavior experiments of TC4 — DT titanium alloy materials were
carried out using high temperature Hopkinson bar with synchro assembly system SHPB apparatus un-
der different strain rates (930~9700 s ') and at room temperature and under different temperature
(20~800 °C) at high strain rate(5000 s~ ' )respectively. The stress — strain curves of TC4 —DT titanium
materials were obtained at high temperatures and high strain rates. The TC4 — DT materials have the
strain rate plasticity effect and have the critical strain rate value, above this value, the strain rate sen-
sitivity increases obviously. The softening effect is weakened with the increase of heating temperature
of the materials. The experimental data were fitted Power — Law and Johnson — Cook two kinds of
thermal visco — plastic constitutive equation respectively; and the two kinds of dynamic constitutive
model parameters were obtained. the two kinds of fitting curves and the experimental data obtained
were compared and analyzed. The results show that the two model predictions have a good agreement
with the experimental data. Futher,the fitting precision of the two curves were compared and results
show that the fitting errors of the two models are not very different, but the precision of the Power —
Law model is slightly better than that of Johnson - Cook model.

Key words: TC4 — DT titanium alloy; Johnson — Cook constitutive model; Power — Law constitu-
tive mode; strain rate; split Hopkinson pressure bar(SHPB)
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Tab.1 Chemical composition of TC4 — DT titanium alloy

materials iron in mass fraction %

w(TD | w(C) [w(AD | w(H) | w(V) | w(0) |w(Fe) |w(H)

Bal. 0.04 6.16 | 0.005 | 3.95 0.06 0.03 [0.014
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Fig.4 True stress-strain curve of TC4 — DT under

different strain rates at room temperature(d=20 ‘C)
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Fig.18 Comparison of model curves and test results at

strain rate 930 s™'
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Tab.2 Analysis of materials testing data

MR | RECC) D A8 o.(MPa)
0.05 1384.54
930 20 0.10 1422.74
0.15 1433.04
0.05 1380.83
950 20 0.10 1409.85
0.15 1423.39
0.05 1438.00
2600 20 0.10 1460.21
0.15 1474.78
0.05 1412.58
2700 20 0.10 1419.29
0.15 1435.11
0.05 1321.88
4800 20 0.10 1419.29
0.15 1462.71
0.05 1404.44
0.10 1518.62

7100 20
0.15 1487.47
0.20 1461.28
0.05 1354.68
0.10 1603.58

9700 20
0.15 1575.89
0.20 1435.98




TC4 - DT Bk MBS 2 R R AR — ot £ 1§ 7 =

£33 FHUERMNERNRESWT

T Power — law Hl1 Johnson — Cook T Fi #1 #l 2< #4
A B $L45 , 38 1T Xt Power — Law #1 Johnson —
Cook PP AL ) 40 & 1 25 HE 47 X5 Lb & B, 79 A
AR AR 22 4 22 R K Power — Law BRI & K5
JEEEAL T Johnson — Cook HE Y A L1 5K 2

230
(1] BOKPR.EME. FE A EWF ARG & BOR S BERLT].

Tab.3 The constitutive model error analysis of
prediction results
P - L J - CHin

om (MPa) e(Y) om (MPa) e(Y0)
1374.59 0.72 1369.80 1.14
1394.53 2.02 1391.07 2.23
1408.39 1.75 1407.90 1.75
1397.30 1.18 1365.43 1.12
1425.37 1.09 1386.99 1.62
1441.95 1.29 1403.77 1.38
1438.00 0.41 1404.52 2.73
1460.21 0.74 1425.91 1.62
1474.78 1.03 1442.71 1.16
1439.68 1.88 1404.52 2.73
1461.78 2.91 1425.91 1.62
1476.41 2.80 1442.71 1.16

1321.88 0 1321.88 0
1461.78 2.91 1496.43 0.06
1499.76 2.47 1514.42 3.53

1404.44 0 1404.44 0
1489.41 1.96 1481.07 2.47
1450.99 2.51 1464.59 1.54
1409.33 3.69 1445.22 1.10

1354.68 0 1354.68 0
1561.19 2.72 1544.74 3.67
1517.40 3.85 1524.72 4.92
1472.63 2.49 1503.24 4.68
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