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Table 1 Chemical composition of TC21 alloy

Al Sn Zr Mo | Cr @ Nb Ti

6.47 | 2.18 | 2.28 |3.23 | 1.51 | 2.11 | &=
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Table 2 Regression lines lope of TC21 alloy

Igt-lgo
7/°C 830 860 890 920
Slope 3.11 3.49 4.25 4.72
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Table 3 Regression lines lope of TC21 alloy

Igo— /T
&s' | 0.0005  0.001 @ 0.005 @ 0.05
Slope | 2.12 272 407 | 5.46
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Table 4 Values of activation energies Q during hot deformation of TC21 alloy kJ-mol '

Strain rate/s "

830
0.0005 126.24
0.001 161.97
0.005 242.36
0.05 325.13
Average 213.93

7/°C
860 890 920
141.67 172.52 191.59
181.76 221.34 245.82
271.97 331.20 367.82
364.86 44431 493.44
240.07 292.34 324.67
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Fig.1 True stress—true strain curves of TC21 at different temperatures and strain rates
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Fig.3 Steady flow stress—deformation temperature curve of TC21
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Table 5 Parameters in constitutive relationship equation of TC21 alloy

by b, b, b,

—13.82722

—0.41701 —0.11438 —0.01196

by

—2.62563

bs

—0.16056

3 RESTERE

K 7k TC21 &4 R
FRR BN T T SN HeEK
AL, PR A R A B A A
SRR N, I I, %
AN R T TC21 A4
PIRART TR, HAERR A I AR X AWy
BN O0 LA A B o XA 7
(7)) PEA7 05 22550 U, 25 Rl
2 iR BUE K a=0.01, )4
HHZE R R=0.966727 , HABAZIT T 1,
i BH R 1 B AL A% £ 22 ] f 26 A 6
FREEM R, GE it i F=557.79202>F
(8,151)x4=10.04, EMKLERZER.F
R IR ER AT, U A 5 2R [B] 2L

R

4 BETARRRBAETHHE
A TEARZSS

41 PERHE

FERLZS AL BB IA N g A R SE 1Y
et PRI PR AERLAY , 20 2
FERURE G AFER R S, HEC e
SN

P=G+J (8)

P=g-é=[lo-dé+]édo (9)

K, G bR A BB ARTE T T #E
PIRESEL , KB FEIL HAGE /N3 LA
An AR A RE T A 175 T AR
A SRR 3o R A AR T AR FTRE R
fiekt, PAE G FlJ ZIAJ43Hc He il
Do A RPN EFE R m (EDRE »
0] &o Olno
TG 00 Olé

2 m=1 I, B RHAb T BEAR 2Rk
FERIRZS, FERL B it J 35 3 5 K AH
o A T TR RV
TROULZH 2 3 A FERL Y RE 15 PHLAEL 2K
PEAERLRE R Z A SC R T I ASHL

(10)

b b, by

—0.00759 19.54094 2.13625

20194655625 55 19M] - Bt hERAR 69



- .
——In e

{0, FRARFEHCR A+
J 2m

T il (11)

TE—ENZE T, n BEA R B
VREESE R R f b SN S )
FFERLE . B 7 v DRFEHCR LSS
ENi e a2 O T 1 T N
FEHCRME &M T A X E), 72X 2 X

77:

], W ZH 2 454 1 28 Ak T BORERIUR
I, MR T P BB U (A

P EiR R TC21 A4
IiAE R 0.5 B B AR RICE L, an sl
8 /. HA R AL A AR TR IR B, 9L
AR R AR, S R R DR FE
g HEFEMZL. WK ] IE

®6 TCUFMXRFRIFTESMN

Table 6 Analysis of variance of constitutive relationship equation of TC21 alloy
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Fig.7 Comparison results of calculated stress—strain relationship with the testing one
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Study on Processing Map Under Different Instability Criterion for TC21 Alloy

FU Jun', YU Xuemef’, LI Chao’, ZHOU Ge’
(1. 93107 Unit of PLA, Shenyang 110141, China;
2. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

[ABSTRACT]

TC21 alloy was carried out on Gleeble—3800 thermal compression simulation tester at temperatures and

strain rates ranging of 830-1010°C and 0.0005-10s"'. Based on the compressed experimental data, taking the hot deforma-

tion constitutive relation model derivation of Arrhenius and the hot processing map construction under different instability

criterion as the main line of the study, the constitutive model under different hot deformation parameters and the hot pro-

cessing map under different instability criterion (Gegel, Malas, Prasad, Murty, Semiatin) were obtained. Then, the theoreti-

cal basis and prediction results of above five instability criterion were analyzed. By using the theory of hot processing map

combining with microstructure, the suitable forming and flowing instability areas were predicted, and hot working process-

ing parameters of TC21 alloy are optimized scientifically and rationally.

Keywords: TC21 alloy; Thermal compression simulation test; Flowing instability criterion; Hot processing map;

Constitutive equation
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