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Table 1  Actual composition of alloy TG700A (mass
fraction, %)

Cr Co Al Ti Nb Fe C

2544 2055 143 1.35 1.42 0.24 0.03

Mn Mo Si Cu N Ni
0.02 0.49 0.07 0.03 0.002 Bal.
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Fig. 1
TG700A alloy: (a) OM image; (b) SEM image; (c) EDS

Microstructures and EDS analysis of as-received

analysis of particles in Fig. (b)
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Fig. 2 Typical characteristics of precipitates of TG700A with different aging times at 770 C: (a) 100 h; (b) 1000 h; (c) 2000 h;

(d) 4000 h
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Fig. 3 Coarsening behavior of ' precipitates in TG700A alloy

during aging at 770 C: (a) Mean size of y’ precipitates at
different aging time; (b) Plot of y’ size versus aging time in

LWS model

22 ERNFMEE

Kl 4 FionN TG700A A 4 AS [R50t 18] g i
fEo BIRES G ERAL, 2904 200HB; [fiZ g
ROAbFL S, GE&MEESA TR, HEEA K
T 280HB. & & HE £ INE FEICHES, e

21000 h &AW, A4 iR AR Rl . & 47En
A R ) Aok RS I R R A2 W AR 4k, Hall-Petch
RN TT LA AN T, s B 4 R i 2 B E T SR
SRAGIIEE ZAH ', SRAGHLE 2GR U HI 58 AL
T-H1 Orowan PHFHLHE], TR (IG5 V18753 1
(@) RSB

O"j/zf v 2

Ao T (4)
Arocafl/zrfl 6)

A Az A RTlE s BRI & Bl A VIR g f N
BRI AR B o) NIRMABERI A TRE G AARY)
AR b RMRKRERNR; o NSEREA RN
WAL
320

300 F a//é”’é“‘-\\o

\e

Mean hardness, HB
ST R R
[ S N
S S 3 &

T T T T

o
(]
(=)
T
[ M

—_—
(]
(e}

0 1000 2000 3000 4000
Ageing time/h

Bl 4 TG700A &4:7E 770 CHEBOR R A 5 1A
Fig. 4 Hardness of TG700A alloy aging at 770 C for

different time
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Fig. 5 Room temperature impact toughness of TG700A aging
at 770 °C for different time
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Fig. 6 Impact fractured surfaces of TG700A alloy aging for different time: (a) 0 h; (b) 100 h; (c) 1000 h; (d) 4000 h
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Fig. 7 Stress relaxation curves of TG700A at high temperature: (a) Stress—time curves; (b) Creep strain rate—stress curves
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Precipitation behavior and mechanical properties of
TG700A alloy during aging

XU Qing-shuang', CAO Tie-shan', XU Fang-hong®, FANG Xu-dong?, CHENG Cong-gian', ZHAO Jie'

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2. Taiyuan Iron and Steel Group Co., Ltd., Taiyuan 030003, China)

Abstract: The precipitation behavior of a newly developed Ni-base superalloy TG700A was investigated by OM and
SEM during aging at 770 ‘C. And the effects of aging treatment on the room temperature hardness and impact toughness
of TG700A were discussed, meanwhile, the stress relaxation test was used to analyze the creep behavior of this alloy. The
results show that M»;Cy carbides rapidly precipitate and grow at grain boundaries until they are covered the grain
boundaries. Subsequently, the growth rate of M,;C¢ carbides slow gradually. As a primary strengthening phase, y’
precipitates become coarse during aging. And the morphology of y’ particles transforms from the approximately spherical
to rounded cubic. The room temperature impact toughness decreases obviously after aging. Also, the hardness and creep
activation energy of the alloy increase first, and then continuously decrease with the increase of aging time, as a result of
the transition of y’ precipitates strengthening mechanisms.

Key words: Ni-base superalloy; precipitate; mechanical property; stress relaxation
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