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Effects of Solution Temperature on Microstructure
and Impact Properties of UNS N07718 Alloy
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Abstract; Effect of solid-solution treatment on microstructure and impact properties of solid-solution + aged UNS N07718
alloy [ /% :0.03C, 52.5Ni, 18.0Cr, 3.0Mo, 5.0(Nb +Ta), 0.90Ti, 0.50Al] are investigated. After 960 C solid-so-
lution + aging treatment, the § phase diffusely distributes on the grain boundaries and in the grains, and the grains are rela-
tively uniform and fine with impact energy 17 J. After 1 000 C +960 “C solid-solution + aging treatment, the size of 3
phase distributed on the grain boundaries becomes larger, and the grain size is slightly increased. After 1010 C +960 °C
solid-solution + agingireatment, the § phase are dissolved, and only a little of & phaseis located at the grain boundaries,
while the grain size is increased evidently. After 1 020 C +960 “C solid-solution + agingtreatment, the graing & phases are
disappeared. After 1 010 C +960 °C solid-solution + agingtreatment, the impact energy of sample is 43 | and a 150% in-
crease in the impact energy, comprared with 960 “C aged in addition, the fracture morphologies of the sample surface ex-

hibit a number of dimples obviously.
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1 UNS NO7718 § &bl sa/ %
Table 1 Chemical composition of UNS N07718 alloy/ %

C Ni Cr Mo Nb+Ta Ti Al Mg

8 Si Mn Co B Cu Ca Fe

0.030 52.50 18.00 3.00

5.00  0.90 0.50 =0.006 =<0.010 <0.010 =0.35 =0.35 =<1.00 =<0.006 =0.23 <0.003 4

F2 {58 UNS NO7718 S &RIER + R FRALIEHI B
Table 2 Solid-solution + ageing heat treatment systems of tested UNS N07718 alloy

¥ [Eikes A
Mmﬁﬁﬁﬁﬁiﬂmﬂ 960 C 1 h,=25% 720 C 8 h,50 C/h HARFEE 620 C 8 h, %%
Speical Hfﬁiﬁﬁgl(wn) 1000 C 2 h,%5% + 960 C 1 h,%5% 720 C 8 h,50 C/h #AESS % 620 C 8 h,55%
Speical Hiﬁfﬁﬁi(sm) 1010 C 2 h,%5% + 960 C 1 h,55% 720 C 8 h,50 CT/h #AEHAE 620 C 8 h, %
FER AL 2R 3

Speical Heat Treatment 3 ( SHT3 )

1020 € 2 h,25% + 960 C 1 h, 2%

720 C 8 h,50 C/h A4 FE 620 C 8 h, 551

2 ZRER
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Fig.1 Effect of solid-solution treatment on grain size of UNS
NO7718 alloy
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Fig.2  Structure morphology UNS N07718 alloy @200 mm bar edge (a,) (b,) (e,) (d;) ,R/2(a,) (b,) (c,) (d;) and center
(ay;) (b;) (c5) (dy) :(a,) (a,) (a;) NHT,960 “Csolid-solution + aging; (b,) (b,) (b;) SHT1, (1000 C +960 °C ) solid-solu-
tion + aging;(c,) (c,) (c;) SHT2,(1010 C +960 C) solid-solution + aging;(d,) (d,) (d;) SHT3,(1020 °C +960 <C ) solid-
solution + aging
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Fig.3 Morphology of & phase in UNS NO7718 alloy by heat treatments (a)(b) NHT, (e)(d) SHTI, (e)(f) SHT2, (g)(h) SHT3
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Fig.4 Effect of solid-solution treatment on tensile properties of

solid-solution + 720 °C aged UNS NO7718 alloy at room tempera-
ture
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Fig.5 Effect of solid-solution treatment on impact properties of

solid-solution + 720 “C aged UNS NO7718 alloy at room tempera-

ture

B 6 (a) NHT, (b) SHT1, (¢) SHT2, (d) SHT3 $u4bHJ5 UNS NO7718 &4 rhiithi O SEM JE 51
Fig.6 SEM images of fracture morphology of UNS NO7718 alloy impact fracture by heat treatments (a) NHT, (b) SHTI, (c¢)
SHT2, (d) SHT3
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