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Abstract; The microstructures of GH4720Li alloy samples which were cut from GH4720Li alloy
bar including forging and heat treatment states were observed, and the phase compositions of
primary v’ was measured via energy spectrum analysis. The tensile properties of the samples
through heat treatment were tested at 20 and 650 C. The results indicated that the quantity of
primary v’ of GH4720Li alloy decreases from the edge to the center of the bar while the size of
primary vy’ increases gradually. The influence of heat treatment on the quantity and distribution of
primary v’ is not noticeable, but the influence of heat treatment on the quantity and distribution of
secondary y' is noticeable. The tensile strength of GH4720Li alloy increases at the first and
decreases in the end from the edge to the center of the bar, but the plasticity of alloy increases
gradually. The quantity and plasticity of primary ' are the chief factors influencing the alloy
plasticity. The phase boundary of primary vy'-y is the crack source in the tensile tests. As the
precipitation temperature rises, the plasticity of primary vy’ increase, the element contents of
aluminum and titanium in the primary y’ decrease, but the element contents of chromium, cobalt,
molybdenum and tungsten in the primary y’ increase.
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Fig. 1 The macrostructure and microstructure of GH4720Li forging bar
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Fig. 2 SEM images of GH4720Li before and after heat-treatment at different position of the bar
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Fig. 3 Tensile properties of GH4720Li alloy
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Fig. 5 EPMA images of tensile samples of GH4720Li alloy at 650 C

(a)—i1%; (b)—1/2 K48, (¢)—b.

v HIELAT LL, 2588 5 B 2 A, B A B R
Ni, AL,y HHAEHS 2 5P AE I I B Ni, AL X
REICEA — 2 BIR M. Xt 650 C i fikpe o
[ — UKy AR T B FHRAET BETE 43T , PR IR 450
B—WK vy Ao (W3R 1) KB, vy B T R
(AL Ti) & WFESR B9 2k 8] FP D 7R T R
T Cr, Co, Mo I W JLE & &A1 LT
POARYESCHR[ 13 ], Ti JCE X ' A7 AL B8 1) 5
PEBCR. O B A — R ' R Ti G &
S5AR, 9T AL PR e AR, A5 5 A8 T s I 5 o
— IR Y AHEEARIE S ISR B (K AL Ti 5219
— WKy AR
2.3 {HWMARAITHFHERERR T

v FIVE R GH4720Li £ 4 09 F Zsmib A, 1
FEAES A L DAY F T GE AR RSO %) 7 =G o
Ry A RIS KN o A R kA 4
(4 124 B 7= AR 2 S IR ORI =Ky A Y
RHl/N Bz, & 4m e

F£1 GH4A720LIi §&— % yHES D (REDE)

Table 1 Composition analysis of primary y’ of
GH4720Li alloy( mass fraction) %
i E Ni Al Ti C Co Mo W

BUIEZ 3 64.99 4.63 9.61 7.78 10.60 1.24 1.18
1724 65.71 4.59 9.71 7.06 10.37 1.36 1.20
SR 62.55 4.31 7.97 10.16 11.73 1.97 1.31

2 fifE 5 £l & e gt b BLS | BRiRil
G — IRy MBI R 2 R B S 12 2
T B — Ky FHECR AR RO By
B IRy A FE AT R 12 2
B BB AT 209 =Ky ML AN, R e
IR — AT R FR, MR R B 5 ok LA )5 7 AR
B EE 5 T 172 248007 B Y ok 20 28U R 4/,
FITLL 172 24807 B A 4 o P e i

& 5 #M, GH4720Li & & AEPifHA L), —
Uy HH 5 AR A AR 25 5 7 AR SR AL, X R i
AL PR ARSI B B TR R A B
FFERTZL XA 4 Y8 = A B 25 R ). B —



50 AIRFF]R(BAARFFIR)

% 38 A

UC oy MBS, SRR RCR SR LRI
82 I T 3 1 B A BRI R A BRI Bl ),
SRYIBPEFR AR Z T R, 340, — I /AR B
% IRV BT B 5y 7 A b AR Y A 2 B
By M B AR A S, N SRR
[ ; HETAT AR/ E AR ™ A R BB LR BE— 204
FE A BB TESR bR, LA, B B i b B A
U B — Uy AR BRI RO 7 B A IR A A

3 45 1w

1) 540/ S ok, Bl b S
1 —IR y' A8, LSRR & =R y' 4, /& GH4720Li
BEPFFRINEE T2 R n) FE A K.

2) GH4720Li A &g —IK v/ 15 3R 1 16
LA 2 Y AR — IRy MR B &
HIBM IR & 4 e EEH R,

3) GH4720Li A &) —IK v/ FHBE AT H T
FE b SR N, AL Ti JCE & & F R, 1 Cr,
Co,Mo A1 W JuE & & T+

SE Lk

[1] Gopinath K,Gogia A K, Kamat S V,et al. Dynamic strain
ageing in Ni-base superalloy 720Li[J]. Acta Materialia,
2009,57 (4):1243 —1253.

[2] Yuan Y,Gu Y F,Cui C Y,et al. Creep mechanisms of
U720Li disc superalloy at intermediate temperature [ J .
Materials Science and Engineering: A, 2011, 528 (15):
5106 -5111.

[3] Lupinc V,Maldini M, Zhou L Z, et al. Creep behavior
modeling of Udimet 720Li superalloy[ J]. Acta Metallurgica
Sinica ( English Letters) ,2005,18(1) :65 —73.

[4] MaoJ,Chang K M, Yang W et al. Cooling precipitation and
strengthening study in powder metallurgy superalloy U720Li
[J]. Metallurgical & Materials Transactions A, 2001, 32
(10) ;2441 -2452.

[57 ORPET, 2205, s, 45, UT20L1 & 4 i it v 4
PR T]. 484, 2005 ,41 (11) ;1233 - 1236.

(Song Xi-ping, Li Hong-yu, Gai Jing-feng, et al. The

decomposition of metastable high-temperature y' precipitates

[10]

(1]

[12]

[13]

[14]

in U720Li alloy [ J].
(11):1233 - 1236.)

Pang H T,Reed P A S. Effects of microstructure on room

Acta Metallurgica Sinica, 2005, 41

temperature fatigue crack initiation and short crack
propagation in Udimet 720Li Ni-base superalloy [ J ].
International Journal of Fatigue, 2008, 30 (10):2009 -
2020.

Jackson M P,Reed R C. Heat treatment of UDIMET 720Li .
the effect of microstructure on properties [ J |. Materials
Science and Engineering :A,1999 ,259(1) :85 -97.

Calliari I, Magrini M, Dabala M. Microstructural evolution of
Udimet 720 superalloy[ J]. Journal of Materials Engineering
& Performance ;1999 ,8(1) ;111 —115.

Monajati H, Jahazi M, Bahrami R, et al. The influence of
heat treatment conditions on characteristics in Udimet 720
[J]. Materials Science and Engineering:A,2004,373 (1/
2).286 —293.

Pang H T,Reed P A S. Microstructure variation effects on
room temperature fatigue threshold and crack propagation in
Udimet 720Li Ni-base superalloy[ J]. Fatigue & Fracture of
Engineering Materials & Structures 2009 ,32(8) :685 —701.

JEVA S A BRSO , %5 UT20L1 3 R iR A & AR K F
FIPER PN T[], ARAER 224 (A AR 2012,
33(5).702 -706.

(Zhou Ge,Han Yin-ben, Qu Jing-long, et al. A comparative
study of various flow instability criteria in processing map of
superalloy U720Li [ J]. Journal of Northeastern University
( Natural Science) ,2012,33(5) ;702 -706. )

R B AR, %, GHT20LI A4 v + v/ P AH X T4
T[T, JERRHR A4, 2014,36 (1) .74 - 81,

( Li CQiang,
Recrystallization behavior of GH720Li alloy in the y ++y' bi-

Zhang Mai-cang, Zheng Lei, et al
model phase region[ J]. Journal of University of Science and
Technology Beijing ,2014,36(1) ;74 -81. )

R EEBEEmEA S M), dbat. Bl A, 1978,
51 -52.

(Ye Jun. American nickel base superalloys[ M ]. Beijing:
Science Press,1978:51 —=52.)
Mitchell R J, Preuss M. Inter-relationships between
composition,y’ morphology , hardness, and y'-y mismatch in
advanced polycrystalline nickel-base superalloys during aging
at 800 C[J].

2007,38(3) :615 —627.

Metallurgical & Materials Transactions A,



