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Table 1 Chemical composition of as-forged U720Li alloy (w/%)

B C Al Ti Cr Co W Zr Mo Ni

0.014 0.021 2.41 S5.11 1578 145 1.20 0.043 2.92 Bal

#*2 UT20Li & €HFRMATHESH
Table 2 Parameters of the isothermal heating experiments for

U720Li alloy

Process parameter Value

Temperature/ 'C 1050, 1100, 1130, 1160, 1180

Holding time/min 5, 10, 30, 60, 120

Cooling manner Water quenching
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Fig.1 XRD pattern of as-forged U720Li alloy
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B2 s UT20Li &4 RIIEAR
Fig.2 Initial microstructures of as-forged U720Li alloy: (a) grain structure and (b) y’ morphology
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Fig.3 Characteristics of y’ in U720Li alloy after holding at 1050 “C for different time: (a) 5 min, (b) 10 min, (c) 30 min, (d) 60 min, and (¢) 120 min
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Fig4 Characteristics of y’in U720Li alloy after holding at 1100 °C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and (e) 120 min
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Fig.5 Characteristics of y’ in U720Li alloy after holding at 1130 ‘C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and

(e) 120 min
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10 m |,
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Fig.6 Characteristics of y’in U720Li alloy after holding at 1160 °C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and (e) 120 min

7 U720Li & 47E 1180 CLRIRAN RIS 18] J5 (] y AHRFAE
Fig.7 Characteristics of y’ in U720Li alloy after holding at 1180 “C for different time: (a) 5 min, (b) 10 min, (c) 30 min, (d) 60 min, and (¢) 120 min
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Fig.8 Relationship curves of average area fraction (a) and mean size (b) of the primary y’ with the heating time at different temperatures
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Fig.9 Grain structures of U720Li alloy after holding at 1050 “C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and (e) 120 min
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Fig.10  Grain structures of U720Li alloy after holding at 1100 ‘C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and

(e) 120 min
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20 pm— 4
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Fig.11 Grain structures of U720Li alloy after holding at 1130 °C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and (e) 120 min
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12 U720Li &487E 1160 CAREANF I 18] i ok 2141
Fig.12  Grain structures of U720Li alloy after holding at 1160 ‘C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and (¢) 120 min

13 U720Li &487E 1180 CARUELANF I 18] i ok 4141
Fig.13 Grain structures of U720Li alloy after holding at 1180 “C for different time: (a) 5 min, (b) 10 min, (¢) 30 min, (d) 60 min, and (¢) 120 min
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14 U720Li A47E 1160 F1 1180 “C LR A 7] i 1) fr) dt ki 26 24
Fig.14  Grain structures of U720Li alloy after holding at 1160 “C (a-b) and 1180 ‘C (c-¢) for different time: (a) 60 min, (b) 120 min, (c) 30 min,
(d) 60 min, and (e) 120 min

30 min i, ERRSFIE K 84.76 um; AR 120 min Y,
b K A 332,69 um. 5 1160 CHIEL, 7£ 1180 C{%
TR FE A SRR R I IRE . S5 AN T E N v R
S ASHEHERT, 76 1160 C 2 LA b SR s K i 3 25
DRI 7'y AP A 2 25 55 40 T F R ST ILAE T, A
e ST M. HERIZELE 1160 CLRIR 30 min
PLEAIZE 1180 “CA~IR 10 min M UL BRI E A T B K
Ko T R ARHS X RN Y RS IR
AN, AE 1160 C LA AR — i i a) J5 45 2% 7'y itk &
SERVER, HARMFFREERM, WRET VAR
. 757 ST I, S GEIER, i fE HAh
DX 5k A 52 P, A A4 e th m] U HY 7 e
NSRRI BT AR 2 R (T 12¢ AT 13b)
EARFERENAE, 16 1180 CHMAGTFE, ShRL7E L 7] Py

BRA T RERKR, TR T I RIRAHS, R
INTERE, IR ELE 1180 C R L BTN T,

Kl 15 JB7R T U720Li & 4 1 SRR 5 a4+ 11
KR WMERKE, diohn RSB I #ii B2 1) T s A PR
R KA BT . FHIE 15a AT LR, 1130 “CA
LR PRSI R 4T s AR E AR T 1130 CH,
s R K TR - 22108, TR I 1130 C 5 i R Aa s
KXo A HHE 15b nfLAE i, FEAS [E ORI IR [A] R Aok
AT B A A A F o 2GR BEAR T 1130 “CHE, ke
RS2 A S [ 52 e 82/, 83 1130 °C J5 il BN [A) X6
R R R F 2 1 0o 1X £ LR B T7E 1130 CLLR
B TR R Y, R RE ATILIER, SREN ]
LURISYNS

I ER AR A, BN ARG AN LRI S R] R 5 0

12001 —=—5 min al 1200 b

. 60

1000 F40 Z ) mi 1000
g — i —=—1050 C
5 80072 i 8007,y —e—1100 C
N 1060 1080 1100 1120 0 10 20 30 40 50 —A—1130 C
2 600y 600y —v—1160 C
é 400+ 400} ——1180C

200} 200}
Of L o1 0 eti——1
1040 1080 1120 1160 1200 0 20 40 60 80 100 120
Temperature/'C Holding Time/min

15 UT20Li 4 &8RRI BN EAIRRE AT LR IS 18] 42 04 Hh 2
Fig.15 Relationships of grain size with the heating temperatures (a) and holding time (b)
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Effect of Heating Process on y’ Dissolution and Grain Growth Behavior of
Hard-Deformed Superalloy U720Li

Wau Jinjiang, Zhao Guangdi, Jiang Haoyuan, Sun Yixuan, Wang Bo
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: The heating process before deformation has a significant influence on the hot workability of superalloys. The evolution behavior of y'
characteristic and grain structure with the heating temperature and holding time in hard-deformed superalloy U720Li were studied by isothermal
heating experiments. The results show that the area fraction and size of primary y’ decrease with the increase in heating temperature and holding
time. The dissolution of fine secondary y’ is easier than that of the coarse primary y’. The former can be completely dissolved after holding at
1100 °C for 30 min, while the latter can be completely dissolved after holding at 1180 °C for 30 min. The continuous dissolution of primary y’
weakens its pinning effect on grain boundaries, causing the average grain size to gradually increase with the increase in heating temperature and
holding time. Moreover, as the temperature increases to 1180 °C (higher than y’ dissolution temperature), the grains undergo abnormal growth in a
short space of time, forming a mixed grain structure. Finally, according to the grain growth behavior under different heating conditions, a grain
growth kinetic model for U720Li alloy is established.

Key words: U720Li alloy; heating process; y’ precipitate; grain growth
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