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Effect of Titanium Content on Mechanical Properties of
Nickel Base Alloy Inconel 690
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Abstract Effect of Ti content (0.35% ~1.10% ) on structure and mechanical properties at ambient and 350 °C for
nickel base alloy Inconel 690 (% . 0.034 ~0.036C, 29.40 ~ 29. 68Cr, 9. 11 ~9.22Fe, 0.34 ~0.36Al, 0.0044 ~
0.004 5N) solid solution treated at 950 ~1 100 C , water quenched and aged at 715 °C for 15 ~ 100 h, air cooled has heen
studied. Results showed that the strength (R, and Ry ,) of 1.10% Ti alloy was by 200 ~ 400 MPa higher than that of
0.35% ~0.70%Ti alloy, the main reason of increasing strength was 3. 70% ~3.99% «' strengthening phase precipitated
in 1. 10% Ti alloy after aging at 715 “C, while only 0 ~0.53% ' strengthening phase precipitated in 0.35% ~0.70% Ti
alloy after aging at 715 C.
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Table 1 Chemical composition of test nickel base alloy Inconel 690 /%

(0.70% Ti) fE 950 ~ 1075 22 ¢ 8

" 0.034 0.10 0.36
°C AV 15 min KA (WQ) + 2% 0.036 0.13  0.38
3* 0 0.036 0.12  0.38

p S Cr Fe Al Ti N
<0.005 0.002 29.57 9.16 0.34 0.35 0.0045
<0.005 0.003 29.40 9.11 0.36 0.70  0.004 4
<0.005 0.003 29.68 9.22 0.36 1.10  0.004 4

715°C 15 h 5% (AC) 5,
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Fig.1 Effect of Ti content and solid solution treated temperature on U. T.S. (a, ¢) and Y. S. (b, d) of nickel base alloy Inconel
690 at ambient (a, b) and 350 °C (c, d), aged at 715 C for 15 h, AC
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Fig.2 Effect of Ti content and aging time at 715 C on U.T. S (a, ¢) and Y.S. (b, d) of nickel base alloy Inconel 690 at ambient
(a, b) and 350 °C (¢, d), solid solution treated at 1 075 C for 15 min, WQ
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Fig.3 Distribution and morphology of Cr., C¢ (a- 0.35Ti, b- 0.70Ti, c- 1. 10Ti) at grain boundary and y' precipitated phase (d-

1. 10Ti) in nickel base alloy Inconel 690, 1075 °C, 15 min, WQ +715 C, 100 h, AC
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Table 2 Effect of Ti content on precipitated phases in nickel base alloy Inconel 690 after
solid solution treated at 1075 °C for 15 min, WQ and aged at 715 °C, AC
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