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Effect of Solution Treatment on Structure and Mechanical
Properties of Nickel Base Alloy 690

Wang Zijun'**, Zheng Wenjie’, Song Zhigang’, Xiang Jinzhong' and Feng Han’
(1 Institute of Physies Science and Technology, Yunnan University, Kunming 650093 ;
2 Central Iron and Steel Research Institute, Beijing 100081 )

Abstract The effect of solution treatment at 1 050 ~1 150 °C on structure and mechanical properties of 1. 0 mm cold
rolled plate of nickel base alloy 690 (% . 0.020C, 29.93Cr, 9. 82Fe, 0. 19Al, 0. 25Ti, 0. 023Nb, 0. 012Mo, 0.004 2N)
melted by a 20 kg vacuum induction furnace has been studied. Results show that with increasing temperature of solution
treatment from 1 050 °C to 1 100 °C the average grain size of steel linearly increases from 12 pwm to 29 pum, with the tem-
perature being more than 1 100 “C, the grain size increases rapidly and the average grain size is up to 58 um at 1 150 C;
as solution treatment temperature is more than 1 090 C, the chromium-rich carbides in alloy dissolve completely; the fine

grained strengthening is main strengthening mechanism of alloy 690, with increasing solution temperature,, the ambient ten-
sile and vield strength of alloy decrease respectively from 780 MPa and 400 MPa to 662. 5 MPa and 250 MPa, while the e-

longation of alloy increases from 40% to 51.75%.
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Table 1 Chemical composition of test nickel base alloy 690 /%

C Si Mn P S Cr

Fe Al Ti Nb Mo N

0.020 0.27 0.22 0.001 8

0.0019 29.93

9.82 0.19 0.25 0.023 0.012 0.004 2
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Fig.1 Morphology of structure of nickel base alloy 690 solution treated at (/°C) 1050 (a), 1080 (b), 1090 (c), 1100

(d), 1120 (e) and 1150 (f)
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Fig.3 Function relation between solution temperature and grain

size of nickel base alloy 690
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Fig.4 Structure of nickel base alloy 690 solution treated at 1 050 C (a), 1080 °C (b) and 1 090 °C, and precipitates- chromium-

rich carbide (a)- (1) and titanium carbo-nitride (b)- (2)
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Fig.5 Effect of solution temperature on ambient mechanical properties of nickel base alloy 690: (a) solid solution state; (b) sensitized

condition
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