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®1 GH720Li A& HZERH
Table 1 Composition of superalloy GH720Li (/%)

C Cr Co Mo w Ti Al Ni

0.018 16.01 149 3.00 128 515 2.64 Bal.
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Table 2 Super-solvus solution treatment regime of GH720L.i

Temperature/C Time/min Cooling method
1175 5
1180 30, 60, 120, 240 ]
Water cooling
1200 30, 60, 120, 240, 480
1220 30, 60
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Bl1 GH4720Li & 4B M4
Fig.1 Microstructure of y' phase in the as-forged GH720Li alloy

B2 GH4720Li &4 1175 CARIR 5 min /KA )5 y' IS
Fig.2 Microstructure of ' phases solution treated at 1175 °C

for 5 min followed by water quenching
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3 GH4720Li &4 1180 ‘C{RiEASFI A (Al K& JG ' HH SR

Fig.3 Microstructures of y' phases solution treated at 1180 °C for various time followed by water quenching: (a) 30 min, (b) 1 h, (c) 2 h,

and (d) 4 h

Kl 4 GH4720Li 44 1200 CARIEAFRS KA 5 y'H 5
Fig.4 Microstructures of y' phases solution treated at 1200 ‘C for various time followed by water quenching: (a) 30 min, (b) 1 h, (c) 4 h,
and (d) 8 h
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Fig.5 \Variations of size of y' phases with various time solution

treated at 1180 and 1200 C
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200 nm

Bl 6 GHA720Li &4 1220 CARIEA [FIH [0 /KA 5 yAHTE SR
Fig.6 Microstructures of y' phases solution treated at 1220 C
for various time followed by water quenching: (a) 30 min
and (b) 1 h

Bl 7 GH4720Li A4 1200 CRIE 1 h JE/KA M A JE 1 y'AH
TE3
Fig.7 Microstructures of y' phases solution treated at 1200 C

for 1 h followed by quenching in the water (a) and in the
air (b)
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Fig.8 Calculated results of equilibrium y’ phase and dissolution-

sensitive temperature range
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Fig.9 Schematic diagram of variations of the volume fraction of

the primary y’ phase f,, under various solution time
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Fig.10 Schematic diagram of variations of Al and Ti

concentration with solution time in the y' dissolved
zone in GH720Li

MEL Ear BT LUE 78 AT & & — 2 a2
T o R R AR R T N T A R X
R 2T RS, B0E 5 TR ARAF AR 8 A% P 1) 52 i 4
Mo SR, yHIERICER Al Ti &8 K& TilAl AR
A TRIFEXS y AV A8 A AE SR . ik — B IR A%
BAr HIE2 IR, Y Imatpro ARSI TTT &5 CCT 4k
HA . B 11 9 Imatpro AR, 2 ' AHEE AR
BHN05%, AF AT &8 F TTT 5 CCT #4481k
Bl ARseir, Wy AR 0.5%0), 1E AT Hitis
Mo HIPE 11a ArAL, FEERE, 4 AT S EIINE,
M2 LB SR,y RE AT HE R Ry FLAE XS AT H
AR KRR M R E M O 0 R S ik oM.

R* — 20V, (1)

Af, — Af,

o, o RERALTARBI R HRE . Vi AT H A IR BE R 4
s AR CATEARZ KBNS E I RE s Af A AR R AR RE

(1) WAL BEE AT S BRI, TSR
K, SFEOLZISE B B RESE N, TG 7R B,
YHEZHTH . BTCL AT SOk, AT B Rt LR
FE R HLA TR . AT SRR, @& o i E
WK, TeRZEMHAERIE R, yHECERE AT SE
hnmsgin. (22, FEEREREICE —EE, AR AT
CET, MENREER, yFEHT H R Z N . X2 H
TR T,y AT R 22 R R . T
ER R, A Bt O, Rk, 6]y FA A
R E B R R 2 — e AL Ti S .

FHE X AT, BEE Al+TI &M 3.79 7+ 5 7.79 |,
TTT fhE&R R, <& i BRI ZU T s HAR X B A
S TR KR AT . T2 AT S 7.79 THE 11.79
W, TTT M&FFEARE, «Sd T m BT a4
AT, ARG IR B B BN TR0 . JRECATE Al+Ti S8R
7.79 B, HTHHIRE OB MRS, ERMED
gpE A, RIS AT S 2N, BRAEBASH
LIS 2 B0, DR H R R S (R AR A AN K

f & 11b (1) CCT e ml 1, WG Al+TI & & P4
IS, ANEAEEI TRy HIF A6 0T R B FEAIC. 1
FEEWR AN, WA — SRR FEA AR E y AH T
%, BAEARIAET, BEE AT & 80K, y T
GE T R 5 IR R AR O IR, AT, ALHTI
TEBKE BN, ATSE T R A
TR . AR, AlL Ti £ GH720LI & & ks
Y TEE AR, TTT 55 CCT #hik th kA48 1k,
AR AR FE R/ o ELRT A, AT AR . 8 Tk



* 2934 -

Wity @A RS TR

46 %

£ 1000 C/min B, F3TCIEIE] p AHA BT H
Kl 12 o y'MIFEAR BN 0.5%, Al+Ti & & — &,

a
1200 ¢

800 - R
600 -
—— AI=064, Ti=3.15, Al+Ti=3.79

400 F — Al=2.64, Ti=5.15, Al+Ti=7.79
—— Al=464, Ti=7.15, ATi=11.79
,

0.001 0.01 0.1 1 10

=
o
o
o

Temperature, T/°C

100 1000

b
1200 -

1000

800

Temperature, T/C

600 |

1000 ‘C/min 100 ‘C/min 10 'C/min 1 ‘C/min
s00f —ATETEEAT

—— Al=4.64, Ti=7.15, Al+Ti=11.79

0.001 001 01 1 10 100 1000 10000
Time, t/min

Kl 11 GH4720Li &4 yM¥E L&A 0.5%K, Al+Ti F=AZ{
T TTT #h£k. CCT hk

Fig.11 TTT curves (a) and CCT curves (b) under various Al+Ti

contents in GH4720Li sample when the volume fraction

of y' precipitate is 0.5%
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Fig.12 TTT curve (a) and CCT curves (b) under various Ti/Al

ratios in GH4720Li sample when the volume fraction of
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Heredity Effect of y’ Phase Dissolution Process on Precipitating Process in GH720L.i

Chen Jiayu, Yu Qiuying, Dong Jianxin, Zhang Maicang, Yao Zhihao
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The influence of the dissolution process of y’ phase on the subsequent precipitating process of y' phase in GH720Li alloy was
investigated and the effect of Al+Ti contents and Ti/Al ratios on y’ precipitate was also simulated. Results show that the precipitation of y’
phase is influenced by the dissolution of y' phase and the diffusion of Al and Ti elements. The size of y' precipitate decreases with the
increase of solution time and temperature. The precipitation of »’ phase exhibits various sizes, shapes and distributions under the water
cooling condition. It can be shown in TTT and CCT curves that the precipitating temperature increases and the precipitating time decreases
under various cooling rates with changes in Al+Ti contents. The precipitation of y' phase can not be inhibited under the water cooling
condition and even when the cooling rate is 1000 </min. Meanwhile, no obvious influence is observed on the precipitation process of y’
phase with the various Ti/Al ratios.
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