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Die-forging of TA15 alloy high-strength bolt

FU Li-guo, ZHU Yu-sheng, ZHAO Yan-ying, YAN Guo-qiang

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: Stock filling effect, microstructure and mechanical properties were analyzed for different forming processes

based on TA15 alloy material using free forging, forging process and TA15 alloy bolt forming experiment. Experimental

results show that the free forging can obtain TA15 alloy bolts with good filling effect and excellent mechanical properties

at beginning forging temperature of 980

955

, final forging temperature of 800
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and die forging heating temperature of
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Table1 Chemical composition of TA15 bar (mass fraction, %)
Al Mo A% Zr C Fe Si N H (0]
6.400 1.670 2.170 2.090 0.014 0.050 0.026 0.040 0.002 0.106
(a)
T - |
- - 5 m -—
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Fig.1 Macrostructure(a) and microstructures(b, c, d) of TA15 bar

2 35
Table 2 Mechanical properties of bar at room temperature
Rp2/MPa  Rn/MPa Al% ZI% ai/(Jm?) *
940 975 14.5 43.5 543
935 970 15.0 44.5 56.8 ‘ [ | ‘
Ryo2 Rm A Z
ax ‘ =
c —
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Table 3 Mechanical properties of bar at high temperature
Temperature/ Ruw/MPa o/MPa 7/h 2 M20%<90
500 765 470 110 Fig.2 M20>90 bolt (Unit: mm)

500 750 470 110
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Fig.6 Macrostructure(a) and microstructures(b, ¢, d) of TA15 forging
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Table 4 Mechanical properties of forging at room
temperature
Rpo2/MPa  Rn/MPa Al% Z1% a/(J'm?)
930 1015 14 42 60
935 1010 14.5 39 65.5
5

Table 5 Mechanical properties of forging at high temperature

Temperature/ Rn/MPa o/MPa 7/h
500 705 470 110
500 690 470 110
3
1) TA15

otp
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