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Abstract Taking the final forgingmicrostructure uniformity asoptimum objective, the disk iothemal foming
process of TC4 alloy is analyzed with combining the virtual experment and FEM numerical smulation, then the re-
lation betveen the effective factors of ithemal forging and the function of microstructure unifomity is obtained
Based on the virtual experiment results and FEM numerical smulation, technological paraneters of TC4 alloy are
optimized by regressive model and smplex method - a kind of optimizing algoritm. Optimizing results indicate that
optimizing effect isobvious, and then the reaults supply a nev optimizing vievpoint including virtual experments,
regression model and optimum design for technological paraneters of TC4 alloy in ithemal foming process
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Tab 1 Virtual exper ment table ofm icrostructure

un iform ity of TC4 alloy

T/ V/mm- st M
1 1000 0 02 0 10 1 3337 x10°2
2 1000 Q 05 Q10 21 54997
3 1000 Q 10 Q 10 2 262847
4 1000 Q 02 Q 50 1 487781
5 1000 Q 05 Q 50 3 527917
6 1000 Q 10 Q 50 2 1429163
7 1000 Q 02 Q 06 2 1310 x10°°
8 1000 Q05 Q 06 18 43194
9 1000 Q 10 Q 06 8 514761
10 1000 Q 05 Q 06 18 43194
11 1000 Q05 0 10 21 54997
12 1000 Q 05 Q 50 3 527917
13 1000 Q 10 Q 06 8 514761
14 1000 Q 10 Q 10 2 262847
15 1000 Q 10 Q 50 2 1429163
16 1000 Q 02 Q 06 2 1310 x10°5
17 1000 Q 02 Q 10 1 3337 x10°2
18 1000 Q 02 Q 50 1 487781
19 950 0 02 0 06 6 3620 x10°*
20 950 Q 02 Q10 25 07766
21 950 Q 02 Q 50 14 87718
22 1000 Q 02 0 06 2 131x10°°
23 1000 Q 05 Q 06 18 43194
24 1000 Q 10 Q 06 8 514761
25 860 Q 02 Q 50 24, 56046
26 950 Q 02 Q 50 14 87718
27 1000 Q 02 Q 50 1 487781
28 860 Q 02 Q 06 26 39371
29 950 Q 02 Q 06 6 3620 x10°4
30 1000 0 02 0 06 2 1310x10°°
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Fig 3 Effect of defomation temperature on
microstructure unifomity
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Fig 4 Effect of defomation velocity on
microstructure unifomity
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Fig 5 Effect of friction coefficient on

microstructure unifoimity
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Tab 2 Realts of multi-regression
t
X 75 43669 41 07076 1 836749 O 0777054
X -10 7261 5967371 -1 79745 0 083889
% 0 000799 0000249 3 213408 0 0034849
Xa -0 73026 0 048159 - 15 1634 1 999 x10™ ™
2
a=7543669, b= -10 7261,
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Fig 6 Comparion betveen regressive
and measured values
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Fig 7 Test diagran for reliability of regression equation
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