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Effects of Reverts and Heat Treatment on Microstructure and Properties of

GH4169 Alloy Bars
Wang Shaozhuo, Li Yan, Yang Ping
(Shandong Yukun Gaohe New Material Co., Ltd.)

Abstract: GH4169 alloy bars were prepared by vacuum induction melting, argon-shielded electroslag remelting,
high-temperature homogenizing and forging with a certain proportion of reverts. The effects of solid solution wa-
ter cooling+aging and solid solution air cooling+aging treatment on properties of bars were analyzed. The results
indicate that GH4169 alloy bars with qualified chemical composition can be obtained by adding 30% reverts. The
microstructure and tensile properties can meet the requirements after different heat treatment processes. After
solid solution air cooling+aging treatment, the grain size is finer and the room-temperature comprehensive tensile
properties are superior to that of ones after air cooling+aging treatment, which take on a contrary tendency at
650 ‘C. The high-temperature endurance properties at 650 ‘C can meet the requirements of trial-production after
solid solution air cooling+aging treatment.
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Tab.1 Heat treatment processes of GH4169 alloy bars
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GH4169 HLIESE LA WK 2. AT LA d ik
il GHA169 o i & X 17 3k . B 47 & Ni,Cr.Fe,Mo,Nb
FFEALICRIYMNE HARE N B R, Sk R 2
AR HL I BE A 2 T R A 5], PLUS B SRR
SEBEH B, KT 0.015% .0.015% F1 0.006 % H)
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Tab.2 Chemical composition of GH4169 electroslag remelting ingot %
G 2
Ni Cr Mo Nb Al Ti Si Co P S Cu B Fe
Sk 52.50 18.44 3.131 4.850 0.382 1.124 0.041 3 0.069 7 0.000 97 0.000 47 0.001 6 0.001 60 19.32
B 52.57 18.41 3.198 4.877 0.406 1.149 0.042 4 0.067 0 <C0.000 3 <C0.000 1 <C0.000 5 0.001 55 19.14
FrifE 50.00~55.00 17.00~21.00 2.80~3.30 4.80~5.50 0.20~0.80 0.65~1.15 <C0.35 <C1.00 <<0.015 <20.015 <0.30 <0.006 4=

Pl 0 2 5 A TR R TG 32 A ) ol 3 AN 3 4 R
<C0.000 1%, 3R 2 & A LAE H 8 2 3% ]k} ik 28 0
VIM (L% J8& W 1) + PESR (IR 99 SR L & 43 34
BT BT R AR AR
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Fig.2 Structure of forged GH4169 alloy bars

at low magnification

WFFE IR GHAL69 B bt R 1 i B vp o AHAE A 0T
W ERETHLE R M SR AL . 0 AHTE B0 5 R oo R ¢
B A K. AR 930 CHf,o M5 41,
SEFORLIR T L 5 A R st B E R 930 ~950 C,
AR ALBE T 25 F GH4A169 B b Y i 4H 20 K — YR Bk
oA WA 3, o T8 1 PR EE Ry 7.5 9, T
02 X ORLEE S 8.5 G, P Rl B Ak B T R B B
FRBOR . PR A7 B R P e 2L AT A0 Ak &R T
JRUYA it L e 2 ) A0 T RV HCR A —E R R, K
B G BAE  BEAT RIS XL, 5 BDV4 5 K A KA
HEIR  HK Rl /N s Pk 25 . 42 970 CIE N (X
K IR AL B G . vy o M RER Ak B S 38 51 03 A
TE y IR b 225005 AN 7 22 Y 5 B AR L 45 T LB 1
R ROT RT3 B L B o A G DL XIS R . i &)
& FHV R B AE 980~1 000 C Z[i] . 7EAIK T 980 C#ukb
BRIt o MDA AT HLAE R BUR R R 28,
£ 980~ 1 000 CZ [A] #ALHE , F 0] 0 AHVE i 0 AHXT
i R RS K B BEL A A PO 2K i il B8 T o 0 R 3 I (1]
FE SRS R Ay 4 ol A Ak B R B B K
ARG R 970 CHEFT[EWE b3,

— B AC I AE G G AR 0 o3 A RS R A i =R S

() T2 1. 2MAR (b)) =¥ 2, L HMPR

50 pm 50 pm

(o) & 1. —RBAHHH (D TZ 2, — RS

B3 RREAKLIEIET GHA169 b h B HMMARE — RFENY 5

Fig.3 Microstructures and primary carbides distribution of GH4169 alloy bars after different heat treatment processes
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Tab.3 Tensile properties of GH4169 alloy bars at room-

temperature and 650 ‘C after different heat treatment processes

WEE/ ke Prhrsm JiE R ik W deaE F R RE R
C KA E/MPa fE/MPa /% /% (HBW)
EROTLA1 14220 1187.0 17.0 28.0 429.0
W OLZA2 14510 1213.0 14.5 28.0 434.0
Eh OBESRM =>1280.0 =>=1030.0 =>=12.0 =15.0 =331.0
650 L2 1 1151.5 1015.0 39.5 59.5 -
650 T2 1116.5 952.0 34.0 65.0 -
650  BERfH >=1000.0 >=860.0 >=12.0 >=15.0 -
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Tab.4 High-temperature endurance properties of GH4169

alloy bars at 650 C after heat treatment process 2
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