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Effect of forging temperature on mechanical property and
microstructure of TC4-DT titanium

SHI Xiao-yun, FU Bao-quan, WANG Wen-sheng, TANG Xiao-dong, CHEN Xiao-miao

(Western Superconducting Technologies Co., Ltd., Xi’an 710018, China)

Abstract: The effects of forging temperature on mechanical property and microstructure of TC4-DT titanium were
researched. The results show that the room temperature tensile intensity and plasticity of samples increase with increasing
forging temperature below transformation temperature. And room temperature tensile intensity increases when the
forging temperature increases above the transformation temperature. With increasing forging temperature under
transformation temperature, the primary a phase is reduced, and secondary a phase obviously increases. While forging
temperature is above transformation temperature, the film structure appears. And film structure grows large with
increasing forging temperature. Therefore, secondary o phase is more favorable to intensity.
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TC4-DT d 720 mm 4000 kg
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Table 1  Composition of bars
Mass fraction/%
Position : 1
Ti Al \% Fe
Top Bal. 6.0 4.10 0.05 !
. otf o
Middle Bal. 6.1 4.12 0.04 60%
Bottom Bal. 6.1 4.14 0.05
Requirement Bal. 5.6—6.5 3.4-45 =0.25 ( )
N Mass fraction/% a B
Position - N o - “ atp,
Top 0.01 0.007 0.11 0.001 F
Middle 0.01 0.007 0.11 0.001 *
Bottom <0.01 0.008 0.11 0.001
Requirement  =0.05 =0.03 =0.13 =0.0125 a B
o B
12
d 380 mm 75 mm 99 "
5 a 2
2 3 a
Table 2 Samples numbers and their forging temperatures Table 3 Content of primary a phase
No. Temperature/ Temperature/ /%
1# 1100 1100 0
2# 1 040 1 040 0
3# 950 950 32.7
4# 900 900 63.3
5# 850 850 70.1
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Fig.1 Microstructures of bars: (al) Sample 1, before upset; (a2) Sample 2, before upset; (a3) Sample 3, before upset; (a4) Sample 4,
before upset; (a5) Sample 5, before upset; (bl) Sample 1, after upset; (b2) Sample 2, after upset; (b3) Sample 3, after upset; (b4)
Sample 4, after upset; (bS) Sample 5, after upset
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Fig.2 Relationship between forging temperature and primary
a phase content
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Fig.3 Room temperature tensile properties on transverse of
five test billets



