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Table 1 Hot process parameters
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Fig.1 Effect of deformation temperature on £ grain size D (a),

a-colony size d and a-lamina thickness b (b)

I BN B SRR ST D e 2a s, bl
HARTERMIEIN, g AR RS D R N, XFpAR
PR FR T H T AER:

D=kD,(1-¢) (D
b, Dy BTSSR AR RS Dy h RALTE AT
moRL RS s kO B R, S OG eh LS NAR,
TR B LA T LA U AE 1050 CHY, k=1.20; 7E 1020
CHE, k=1.84. WK, k {EER/IN, 2040 R R B 2
X4 R, A4k b ] g AR T R S
IR dv b PR WE 2b, B AT & )Y
W, d. b Y.

I XS B ki SF D R 3a i
TNe FHAAASTEH AR, B R RST D 2N,
B3 T AR T R T Al Ak k. LR A S T s Bk
B XA, ZILHA NI REm . LIEEX d. b
s W B 3b. AR TEH ARSI, d /. b HEK, B

BN G HE R AT o R KK, (AR T a
B BRI

360F .
—=—1020C
320+ . —e— 1050 C
280+ '\.
g
= 240+ RN
3
200f \.\
[ ]
160 -
120 | \ ! ! !
03 04 05 06 07
1.0
25¢ b
o 40.8
20} \‘\b 06
(] 1 0.
= st \dn 104
40.2
10f
1 1 1 1 00
0.3 0.4 0.5 0.6

&

2 ARIEEX SRR D (@) a LR do FE b (b)
Y52 Wi
Fig.2 Effects of strain on f grain size D (a), a-colony size d and

a-lamina thickness b (b)
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Fig.3 Effects of strain rate on f grain size D (a), a-colony size d

and a-lamina thickness b (b)
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Table 2 The value of D, d, b for air cooling (AC)
and water quenching (WQ)

Cooling type D/pm d/pm b/pm
AC 175 15 0.70
WQ 200 8 0.53
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Fig.4 Relationships between strength vs f grain size D (a),

plasticity vs S grain size D (b)
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Fig.5 Relationships between strength vs a-colony size d (a),

plasticity and a-colony size d (b)
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Table 3 The error of calculated and measured strength
and plasticity

Mechanical properties oy/MPa o/ MPa 0% w/%

Error 4~18 2~14 1~2 3
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The Structure Parameters and Mechanical Properties Prediction for Titanium Alloy

Zhang Wangfeng, Cao Chunxiao, Li Xingwu, Ma Jimin, Zhu Zhishou

(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effects of process parameters, such as deformation temperature, strain, strain rate and cooling condition on structure

parameters (f grain size D, a-colony size d, a-lamina thickness b), and the relationship between lamella structure parameters and

mechanical properties were investigated during S field hot deformation for TA15 titanium alloy. A quantitative relationship between

structure parameters and mechanical properties was presented by multi-element regress analysis, and the mechanical properties could be

predict by using above mentioned relationship.
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