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Abstract: GH4720Li superalloy has been widely employed in high-performance aero engines turbine
disks and other rotating component due to the excellent high temperature strength, anti-fatigue,
corrosion resistance and long-term structural stability. The mechanism of function and evolution rule
of y'phase in GH4720Li superalloy was summed up in this paper. The relationship between y'phase
and high-temperature properties and the interaction law of y'phase and residual stress were analyzed.
In addition, the research progress of the new superalloy which was designed on the basis of GH4720Li1
superalloy was summarized, the future application of partitioned cooling technology and dual-
organization dual-performance disk preparation technology was prospected.

Key words: GH4720Li superalloy; precipitate; hot working; service property; residual stress; new

superalloy

GHA720L1 @i 5 4 GEE 5 Udimet 72010 FEN A T 750 C RUR A s e s bl 1 g
JELATELC S 5 v -Nis CAL TO A BT SR A Ni-Cr-Co 83 I 56 2%, ] 1oy T 3007 — 1 e 5 L o R4 ) ok
S RS & AR 650~750 CZMBEAE®mpE  #Aablsh R ES . KEC 2K ZHIRG SN
JE U 57 FIPTAR AL ERE . RAF RO DU b U fEMERE PERE I 48 & A OB B A T BR700. EJ200. AE2100.
AR K AR e . Bk, GH4720L: mik &4 AE3007,T406 & T800 4F ek it 5 KA Hl 1. &



74 bHa TR

2020 4 8 A

=T 2002 4P B GH4720L1 & i & 4 5 X6
ST A CHE AR C AT T WA IR T
RS B S LS R AL L

W% AT 2S LK R S ML BE T BE A AS BT i g L SR
GHAT20LI mild & 4 B 3 & 1 ok B Re AR g L% 07
PR R R ot L DA R R S ALK 75 1 s AT SR
rPERE R R . S TR T 20 0 R A SR . GHA4720Li
FR A A A AR B Ry AR B A B 4026
AL B0 T B i i 7 2 M RE R R RS LR R
MomAAEEN KR, GH4720L1 miRk & &7
P b 4B it 3 B I M A 2%, B T LR T AL Bl A
R 1 o g 7 3 R 0 PR R R AR B T 20K A LA
NI AR AR BT J1 . AR IE GH4720L1 HiRA &R
FEMRABCRAS T B i e e TR v A RS ol
FE 10 pm DA UPRTIE 38 B | 0 A8 R bt R 80y e 1 B
Z )0 - 5 T AR R IR B AT B IR A B B R A A
T LGHAT20Li il A 4 v M WoRLAK 51 Bk 07 45 59
Y 2k & i AL AR S B & 3 BUR S WL IR AR 5 i 1 5
WL R By R A BT Dl ROR Ak L B R
FROn AR AR o R Y AR R R R 4R R GHAT20Li
A A I RR 2R L R M B K IR R B
HENE X,

MRTER X GHAT20L: @i & & m Wkt EZE P 1E
e ¥ 5] A R b AT CHBEE O R R b P A
Ty T s BRSO M MEAR T R) ., AT S
ik O AR A A - A 4 AR R B A R AN TR By
B VR R ML R 4 30 R v i A% o AR R, SR T
AR ST GHAT20L: il A 4 b b A i 26 1Y
AR S BB ' R AE O T ok R b i A LB R
420 PR RE A B T B e 3R AR AR AR AR o R R

AE AR RS X AR A B 3 5 e B FL AT 4
AR H T GHAT20LI & 4 4 00 ok B F 6 B
R

1 GH4720Li §iE A &P HHEAEM

GHA4720L1 = i A 45 & — B b i i fb B B 3 5
G Ho A s (R 4y 80/ %) R Cr 15,5~
16.5, Al 2.25~2.75, Ti 4. 75~5. 25,Co 14. 0~
15.5,Mo 2. 75~3. 25, W 1. 00~ 1. 50,B 0. 01 ~
0.02, C0.01~0.02,Ni &, i#it Thermo-Cale
FI2 A AR L, GHAT20L: i A 4 iy 52
Mrii A4 v M o AL HRTRR AL (MC L M., Co) . Fl
I JMatPro #4115 1% ] GH4720L1 & it & &)
TR AN 1 TR . GHA720L1 78 GHAT20 4 4
WAl R AT T R R L BEAR T MR R CLB
i 8 TR AR T AR B RN R AR BB R, (R B
PREAG Cr S wBRHIE F 0 o MM H . & 8T H A0
A 1 Rt

100 —
M,
, 80f—mMmC —u
N —Y
| =
2 60
[$]
i
@ 40 +
©
=
20
0 [ ) ; ) .
600 800 1000 1200 1400
Temperature/C
Bl 1 GHA4T20Li & i & 4 $J %F-Hi AR

Fig. 1 Thermal equilibrium phase diagram of GH4720Li superalloy
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Table 1  Equilibrium compositions of GH4720Li superalloy precipitation phases (mass fraction /% )%

Phase Cr Al Ti C Co Mo w Ni

Y 21.4 1.58 2.22 — 16.8 4. 10 1.51 52.4
Y 2.68 4.79 11.7 — 9.58 0.261 0.522 70. 4
MC 0. 69 — 71.4 17.4 — 0.601 9.94 —
M5 Cs 70. 8 — — 5.13 2.01 20. 2 0.014 1. 86
c 55.6 — — — 32.1 5.32 0.126 6. 94
m 15.6 — — — 26.2 41.1 5.37 11.7
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Fig. 2 Distribution of y'precipitates in GH4720Li superalloy after heat treatment

(a)schematic diagram; (b) SEM image

£2 GHAT0Li & v HER SmfER"

Table 2 Classification, distribution and function of y'phase in GH4720Li superalloy™''"*?

]

Phase Size/pm Temperature/ C Distribution Function
Primary v’ 1-10 <1160 Grain boundary Organizational regulation
Secondary v’ 90-200 800-950 Intragranular Strength
Tertiary v 15-50 600-750 Intragranular Strength
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Table 3 Comparison of main parameters between GH4720Li and other superalloys for turbine disks

[13]

Mass fraction/ %

Superalloy - Dissolution temperature of y'/C Y/ % (700 C) Temperature/ C
Al Ti Nb

GH4169 0.5 0.9 5.125 890 15 650

GH4169D 1. 45 0.75 5.6 930 20 700

GHA4738 1.4 3 - 1040 25 700

GH4720Li1 2.5 ) - 1160 45 750
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Fig.4 OM (1) and SEM (2) images of GH4720Li superalloy

(a)without pretreatment; (h)after pretreatment
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