%522 %5 5 ) HFEEBRERFIR 201245 1
Vol.22 No.5 The Chinese Journal of Nonferrous Metals May 2012

TEHES: 1004-0609(2012)05-1292-06

12015 B =8 ECAP #| & T sk E A T A fx &

ek, RER, HEE, £ OR?
(1. PHZZEMRHE R (e TR, P92 710055; 2. BBUNBA AR, I 430080)

1§ E: 7F Gleeble—1500 HAHEIUML_EX] 120085 553 Be 753\ ECAP 28T 8 1 VK HI45 1144 ok ] ~F 2128 200 nm
() TV SR T 450 A R A 5200, W FURB AN, T AR AEAR L g 298~673 K RN AR Ay 1 X107 ~1X 10°
s FIMTRAE R JIAT A o G SRR s AR FAHGL RN N AR SRR A X AR ) AT S5 R, AN ) AR FA AL E 1Y
T vt R AR A5 P BTG T BARARG s A8 I 6 A T A AR PR T K, B 5 s -1 8, RS
TARRHIE . SRR IEZBTY A e T B A DI 4R AR TR IR e 0=104.46 kI/mol FIN JJH8% n=23, #. T 4H
MR TEARI R

FKBEIR: BN SRR RAEARIE; AN s AR BB RE

PESES: TG146 XHERFRERS: A

Constitutive relationship of compression deformation of
ultrafine-grained commercially pure titanium processed by ECAP at
room temperature with 120° die
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Abstract: The hot compression deformation behavior of ultrafine-grained (UFG) commercially pure (CP) Ti with the
average grain size of about 200 nm was studied by isothermal simulation tests at the deformation temperature of 298—
673 K and the strain rate of 1X10*-1X10°s™" on the Gleeble—1500 thermal-mechanical simulator. UFG CP-Ti was
produced by ECAP up to 8 passes with a die of 120° using route Bc at room temperature. The results show that the
deformation temperature and strain rate greatly affect the flow stress. The peak stress decreases with increasing
deformation temperature and decreasing strain rate. The flow stress increases with increasing strain and tends to be
constant after a peak value which is the characteristic of the steady flow state. The deformation activation energy and
stress exponent were obtained using the hyperbolic-sine mathematics model to be 0=104.46 kJ/mol and n=23, and the hot
deformation constitutive relationship was established.
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Fig. 1 TEM image of UFG CP-Ti deformation microstructure
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Fig. 2 True stress—true strain curves of UFG CP-Ti under different strain rates: (a) £=1X10"*s"; (b) £=1X107s"; (¢) 6=

1X107"'s7" (d) 6=1X10°"
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Fig. 3 Relationships between strain rate and flow stress at
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