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Effect of Chemical Composition and Heat Treatment Process

on Mechanical Properties of TAS5 Alloy Bars
WANG Yuan, DONG Jian, XIE Li, ZHAO Minquan

(Technical Center, Fushun Special Steel Co. Ltd., Fushun 113001, China)

Abstract: The effects of chemical composition and heat treatment process on mechanical properties of TAS alloy bars were in-

vestigated. The results showed that the strength of TAS alloy bars increased obviously while the plasticity declined slightly by in-

creasing the content of aluminum, oxygen and nitrogen elements to enhance aluminum equivalence. With increase of annealing

temperature between 700 °C and 800 °C , the strength declined and the plasticity rose. The strength and plasticity of TAS5 alloy

bars could best match when heat treatment temperature was between 740 °C and 780 °C. Compared with air cooling, the strength

of TAS alloy bars declined and the plasticity rose evidently when combination of furnace cooling and then air cooling was adopt-

ed.
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Table 1  Chemical compositions of TA5 alloy bars(w) Yo
i Al B Fe C H 0 N

4.01 0.004 0.20 0.016

1 0.000 2 0.105 0.009 0
4.02 0.004 0.20 0.015
4.28 0.004 0.20 0.015

2 0.000 3 0.118 0.009 0
4.29 0.004 0.19 0.016
4.30 0.004 0.19 0.016

3 0.000 7 0.115 0.013 0
4.30 0.004 0.20 0.016

R2 FENFRSH TAS GE&BEH NS 1E6E
Table 2 Mechanical properties of TAS alloy bars

with different chemical compositions

44 R/MPa R,,/MPa  A/% 7/%
1 709 611 20.5 47
2 749 664 18.5 45
3 762 675 17.0 44
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Table 3 Mechanical properties of TAS alloy bars of different heat treatment processes %
T2 %% BT R,/MPa R,/ MPa A/ % 2/ %
1 700 Cx1.5 h,z5¢% 777 683 17.5 42
2 720 Cx1.5 h, &% 762 666 18.0 43
3 740 Cx1.5 h, %% 754 652 19.5 45
4 760 Cx1. 5h, %% 746 644 20.5 46
5 780 Cx1.5 h, %% 735 638 21.0 47
6 780 Cx1.5 h, #1251 670 C, &1 702 603 24.5 54
7 800 Cx1.5 h, =% 713 622 22.0 49

(a) 700 °Cx1.5 h, AC (b) 720 °Cx1.5 h, AC

(c) 740 °Cx1.5 h, AC

(e) 780 °Cx1.5 h, AC (f) 780 °Cx1.5 h, FC to 670 °C, At
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(g) 800 °Cx1.5 h, AC
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Fig. 1 Microstructures of TAS alloy bars by different heat treatment processes
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