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Fig.2 Sketch of the strain distribution of simple solution region:
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Table 1 Criteria values of strain distribution

Strain Eq.(3) Eq.(4) Eq.(5)
en=1 0.89 1 0.13
&2=1 0.89 1 0.16
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Fig.3 Sketch of the preformed billet

BEATHEIR, HARBA B AN A5
V=V +V,+V, (10>
Vi=m-a -h QD)
V,=2n-A, -y, =n-(h +h)-a,(a,+a,/2)  (12)
V,=2n-A4,-y,=2n-a,-h,-(a,+a, +a,/2) (13)
XV vy V3SR, Ay A,k
920 M3 REINIAR, v, yy AR 2. B 3B
3 AT T 00 21 Jg 2 Sl P A2 o) B
W 2E R a, b, ¢, d 5 EIRER TR IE
EHR LT ZH K RN

a=vIv (14)
b=aq, (15
c=h, (16)
d=V,I(V-V) (17n

TiAh, O TAERS R RE N AR 1 B BEAT AL
FERUESS 1 &7 ARBLL K.
g bprak, LLEC (8) h HARe#, ke f i fh
BEAT PRI AC BTt By BT BLE A
Variable: a,b,c,d
Min f(a,b,c,d)=0.7f+0.3f, (18)
s.t. a=0.1

3 kA

3.1 Rt REL

MAHPUBF (av by e d)y FLKF (=20 =1, 0.
1. 2) LR %& (CCD) AT &, BT
AP 2 s W50 07 MR RoR TR 3. K 4
A BT A O S
3.2 A

AN 564 Z R ST H AR N, f R TR
H TR . TS O, N H 2 R R
A4 B i AL

f=5 +:31a+ﬂzb+ﬁ3c+ﬁ4d+ﬂ5a2 +ﬁ6b2 +

B.c® + Bd’ + Byad + B,bd + B, cd
KH 19, N/ —Feikxnt £ 2 i Bods 1t

(19



- 1022 - AT e E b RS TR 538 4%
%2 EFATHRLEARI (T, AR5 B
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Table 3 Design project and experimental results
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Table 4 Parameters for FEM simulation
Workpiece Dies Simulation condition
Material IN718 5CrNiMo Circumstance temperature/‘C 20
Temperature/C 1000 400 Friction factor 0.25
Density/kg-m™ 8420 7860 Velocity of upper die/mm-s™ 1
. L 9.304+0.01419-T B B
Heat conductivity/W-(m'K)™ T: temperature/K 34.6 Constitutive relationship of IN718,  ~ _ Tmax . 7 [exp(l———)]
developed by Brand et al'”’ Emax ‘max
Specific heat/J-(kg'K)™ 435 448
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Multi-Objective Preform Optimization Using RSM

Yang Yanhui, Liu Dong, He Ziyan, Luo Zijian
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The multi-objective optimization was studied using response surface method (RSM) and FEM simulation for a preform design of
aeroengine disk forging. Firstly, taking the deformation homogeneity within forgings and die filling completeness as the objective, a
reduced quadratic model was developed through regression analysis and ANOVA (analysis of variance), and then the optimal results are
obtained and discussed. Secondly, redesign and optimization were carried out to reduce the deformation load on the basis of the former
optimization results. The results show that RSM is an effective and flexible method to realize multi-objective preform optimization design
for hard deformed material forging.

Key words: preform design; response surface method (RSM); FEM simulation; multi-objective optimization
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