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Fig.1 Microstructure of as-HIPed FGH4096 alloy
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Fig.2 SEM images of link microstructure of FGH4096 alloy:
(a) close-up view, (b) equiaxed fine grain, and (c) non-

equiaxed coarse grain

RAF b, T DA A A B A PR . AR RL Y,
I JEH AT M, SRR R SR e TR, T AR
“ Iﬁ%L 7 QE//\o

XF FGH4096 £ 411« TUEE” 20 23 SR SRl & Fn
ZEEh A AT REIE 0BT (EDAX), iR nT %R 1. 7
DULAE S50 A0 i 1 Ak 27 B2y Cr R Mo 13 5t 5, T
Al Ti. W 5 EBEAE,  ES5AI0RT A A0 25l 4l i O R
HEL B 2 PR A 2 B AR
2.2 BEITEX FGH4096 &4 “InGE” AL F04i {8

% B B 521

FGH4096 & & &R [A T & 4R B G 3RAF ) « T
B LG AR SRR LA R A5 A A AR AR L AT
SN T 3. R T2 1 IR + R
AEER”: T2 2 O BB AR fERVE I T2 3
h 207 O + bR AERRAR R, AE DL b 3 R T 2R
()« T AL 2R, SRR A ROT Le T (424 4 um
2eAa), AHAEEERORE A R A AR 43 5000 AR R X A
1E FGH4096 45 4 28 1ok #54 KF0 1 52 I 0 ik 31 (T
D) AR CIisE” A, RS R ST i
K, 530 umx10 pm MRTERR, HoA0 L4, &

d
el

FT1 “INE” ARREEDITER
Table 1 Test results of EDAX

Equiaxed fine grain

Non-equiaxed coarse grain

Element
/% at% /% at%
Al K 2.09 4.51 1.95 4.24
Ti K 3.92 4.76 3.61 4.41
CrK 16.40 18.39 17.39 19.58
Co K 12.76 12.62 13.37 13.29
Ni K 56.32 55.93 54.13 54.00
Mo L 3.76 2.29 4.92 3.00
WM 4.75 1.51 4.64 1.48
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Fig.3 Volume fraction of equiaxed fine grain and average
diameter of non-equiaxed coarse grain in link

microstructure of FGH4096 alloy
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Table 2 Tensile properties of link microstructure
of FGH4096 alloy

State 7/'C  6/MPa  6o2/MPa  dJ/%  yw/%
HIPed 20 1550 1200 18.0 18.0
Link structure 1730 1440 22.0  36.5
HIPed 1200 1040 5.0 8.0
Link structure 70 1420 1270 8.0 23.0
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Fig.4 SEM image of fine grain microstructure of FGH4096 alloy
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Fig.5 TEM image of fine grain microstructure of FGH4096 alloy
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Link Microstructure of FGH4096 Alloy

Ning Yongquan', Yao Zekun', Yue Taiwen', Guo Hongzhen', Tao Yu®, Zhang Yiwen®
(1. Northwestern Polytechnical University, Xi’an 710072, China)
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Abstract: The link microstructure of P/M FGH4096 alloy was investigated by SEM, EDAX and TEM. The tensile properties and grain
refining effect of the microstructure was also discussed. The results show that the link microstructure could be obtained by the standard
heat treatment or the direct-aging heat treatment for the alloy after hot-die forging, where the equiaxed fine grains (about 4 pm) distributed
homogeneously in the non-equiaxed coarse grains (about 10 pm). The obtained microstructure has better mechanical properties. After the
multiple forging and the standard heat treatment, the non-equiaxed coarse grains have been refined completely from ASTMS5-6 to above
ASTMI12. It reveals that the link microstructure can provide fine grain reservation for the fine microstructure.
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