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Fig.1 Optical microstructures of TC4 alloy plates: (a) thickness

direction and (b) rolling direction
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Fig.2 Dimensions of the cylinder shaped (a) and hat shaped (b)

specimens
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Table 1 Heat-treatment of TC4 alloys and the results of quantitative analysis of the bimodal microstructures with different

volume fractions of transformed g matrix

Microstructure

Designation Solution treatment Aging treatment
Volume fraction of transformed /%  Width of as plates/um
925# 925 °C/1 h, air cooling 29.6 1.70
975# 975 "C/1 h, air cooling 70.0 1.74
550 °C/4 h, air cooling
980# 980 °C/1 h, air cooling 80.7 1.74
985# 985 “C/1 h, air cooling 90.0 1.73
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Fig.3 Optical micrographs of bimodal microstructures with different volume fractions of transformed g matrix of TC4 alloy: (a) 925#,

(b) 975#, (c) 980#, and (d) 985#
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Fig.4 SEM images of bimodal microstructures with different volume fractions of transformed £ matrix of TC4 alloy: (a) 925#, (b) 975#,
(c) 980#, and (d) 985#
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Table 2 Static mechanical properties of bimodal microstructures with different volume fractions of transformed g matrix of TC4

alloy
Designation Hardness/HRC 00.2/MPa op/MPa ol % Z1% UCS/MPa
925# 30.8 920 973 11.5 31.7 1108
975# 34.5 926 998 13.0 34.3 1206
980# 35.3 934 1011 11.2 29.7 1245
985# 34.5 927 1000 10.3 25.3 1196
Note: UCS—ultimate compressive strength
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Fig.5 Effects of volume fraction of transformed g matrix on

static mechanical properties of TC4 alloy
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Fig.6 SEM fractographs of tensile specimens of TC4 alloy: (a, e) 925#, (b, f) 975#, (c, g) 980#, and (d, h) 985#
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Fig.7 Dynamic true stress-true strain curves of TC4 alloy at the same strain rate: (a) 2000 s, (b) 2500 s, (c) 3000 s, and (d) 10°s™*

R3 TREEE pEARIBENSER TCA S MEISELE &

Table 3 Dynamic compression properties of bimodal microstructures with different volume fractions of transformed g matrix of

TC4 alloy
. . Flow strength/MPa Strain/% Energy absorbed/MJ m®
Designation =) =) I 1 1 1 1 1 -1
2000 s 2500 s 3000 s 2000 s 2500 s 3000 s 2000 s 2500 s 3000 s
925# 1439 1488 1492 18.56 25.41 19.42 254 363 274
975# 1532 1540 1537 16.54 21.00 17.82 241 317 258
980# 1572 1579 1540 14.82 19.01 15.07 219 286 218
985# 1477 1510 1521 14.80 19.00 14.65 207 282 211
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Fig.8 Dynamic shearing voltage-time curves of TC4 alloy at the same impact velocity: (a) 18.3 m/s, (b) 21.2 m/s, and (c) 23.7 m/s
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Fig.9 Effects of volume fraction of transformed A matrix and
impact velocity on the loading time of bimodal

microstructures of TC4 alloy
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Fig.10 Microscopic patterns of shearing band of TC4 alloy under 21.2 m/s impact velocity: (a) 925#, (b) 975#, (c) 980#, and (d) 985#
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Effects of Volume Fraction of Transformed g Matrix on Dynamic Mechanical
Properties and Sensitivity of Adiabatic Shear Banding in Bimodal Microstructures of
TC4 Alloy

Peng Meigi, Cheng Xingwang, Zheng Chao, Yang Kaiwen, Jin Dan
(National Key Laboratory of Science and Technology on Materials under Shock and Impact, Beijing Institute of Technology, Beijing

100081, China)

Abstract: The dynamic mechanical properties and sensitivity of adiabatic shear banding of TC4 alloy with bimodal microstructures were
investigated using Split Hopkinson Bar. The bimodal microstructures with different volume fractions of transformed g matrix were
obtained via different heat treatments. Results show that the volume fraction of transformed g matrix increases with the increasing of
solution temperature. In dynamic compression experiments, the dynamic strength rises at first and decreases later as the volume fraction of
transformed £ matrix increases, and reaches its maximum value when the volume fraction of transformed A matrix is 80.7%. While the
dynamic strain decreases with the increasing of volume fraction of transformed £ matrix. In forced shearing experiments, the sensitivity of
adiabatic shear banding decreases at first and increases later as the volume fraction of transformed g matrix increases, and reaches its
minimum value when the volume fraction of transformed £ matrix is 80.7%. Besides, the sensitivity of adiabatic shear banding increases
for the same microstructure with the increasing of impact velocity.

Key words: bimodal microstructure of TC4 alloy; transformed A matrix; dynamic mechanical properties; sensitivity of adiabatic shear

banding
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