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Effect of Aging Heat Treatment on the Mechanical Properties in Inconel 718 Alloy
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Inconel 718 super alloy was aging heat treated at the temperature range from 675°C to 785°C for
5~40 hours after solution annealing at 1025°C for 1 hour. The aging treated specimens were
investigated microstructure, mechanical properties and thermal expansion/contraction. Precipitates
appeared for a long time aging treatment were niobium carbide and also y’ phase. For the aging
treatment time of 10 hours, the changes in strength and hardness with increasing aging treatment
temperature showed the maximum value at the temperature of 725°C. This maximum value is to be
related with the precipitation of y’ and y” phases. The decrease in strength, elongation and hardness
during long time aging at 725°C were thought to be induced from the coarsening of the grain size
and the transformation of y” phase to y’ phase. For the specimens treated for 10 hours, impact
energy showed constant value of ~105 J with increasing the aging temperature, however this value
continuously decreased with elapsing time at the aging temperature of 725°C. It was found that the
decrease in impact value was induced from the coarsening of grain size and the carbide
coarsening. The coefficient of thermal expansion of aging treated Inconel 718 alloy increased
with raising test temperature, and the coefficient was appeared 11.57~12.09 umw'm -°C and
14.28~14.39 um/m - °C, respectively, after heating to 150°C and 450°C.

Key Words: Inconel 718 Alloy, Impact Value (52 %|), Tensile Properties (212 §Z), Aging Treatment (A= X2J),
Dilatation (B &+ %)
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Table 1 Chemical composition of Inconel 718 superalloy

Ni Cr Fe Co Mo Nb Ti

53.0 | 183 | bal. | 0.28 | 3.06 | 52 1.05

Al C Mn Si B Cu
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Wt C N Ti Al | Nb Cr Fe Ni wt C N Ti Al | Nb Cr Fe Ni
(%) (%)

(a) |3.30 - 2.73 - - 18.8 | 19.7 | 554 (a) | 4.54 - 7.17 - 85.1 - - 3.09
(b) |236|997 | 627|161 | 214 | 1.6 - - (b) | 0.82 - 3.46 - 6.32 | 1.68 | 17.5 | 53.1
() 330 - J273] - - | 188197554 Fig. 3 SEM micro graphs of aged specimen at 725C for

Fig. 1 Optical and SEM micro graphs of solution
(a) Optical
micrograph (b) SEM micrograph and EDS result

annealed Inconel 718 alloy.

() Age 725°C for 10hrs, ar cool -

Fig. 2 Optical micrographs of aged specimen at 725C
with variation of aging time
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Fig. 5 Transformation diagram of Inconel 718 alloy*
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Table 2 Mechanical properties after 2 step aging

treatment

Heat treatment : 1025°C for 1 hr water quenching —
aged at 725°C for 8 hrs — cooled 55C/h to 620C for
8 hrs — air cooling
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(Mpa) (Mpa) )
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