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Optimization of the Process Parameters for Thermal Baffle Stamping Forming

DU Yong, WEN Yao, MA Jun-lin, XUE Ke-min
(School of Materials Science & Engineering, Hefei Institute of Technology, Hefei 230009, China)

ABSTRACT: Objective To determine reasonable and feasible forming solutions. Methods The forming characteristics of
the thermal baffle was analyzed, and finite element software was used to conduct numerical simulation for drawing forming
of the part. When designing the orthogonal experiment, BHF, full clamping force of 1 and 3 drawbeads, full clamping force
of 2 and 4 drawbeads and the friction coefficient were set as the independent variables, and the maximal thickness reduction
rate, rupture as well as size of insufficient deformation zone were set as the optimization targets. Results The 2nd and the
4th drawbeads were the main influencing factors of the thermal baffle forming, when both clamping forces were 60 N/mm,
the thermal baffle formed better. Conclusion Optimized process parameters were obtained through analysis of the impact of
various factors on the optimization targets, which provides guidance for the actual production of the part.
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Fig. 1 Diagram of the thermal baffle part
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Fig. 2 Finite element model of the thermal baffle
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Fig. 3 Layout and numbering of drawbeads
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Fig. 4 Forming limit diagram without drawbeads
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Fig. 5 Forming limit diagram with drawbeads
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Table 1 Parameter settings of drawbeads

%' BB/ % Bif 1/ (Nemm™)
1 25 100
2 35 100
3 25 100
4 35 100
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Table 2 Factor and levels of orthogonal test

VBN  (Nemm™) B/ (Nemm™) BE
1 150 25 30 0.16
2 200 50 60 0.18
3250 75 90 0.20
4 300 100 120 0.22
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Table 3 Numerical simulation results of orthogonal test

L.(4") YBL F, F, TR & g ﬁ ;}Eg
1 150 25 30 0.16 J& 250 fR%
2 150 50 60 0.18 & 31.4 BZ
3 150 75 90 0.20 J& 30.5 7R
4 150 100 120 0.22 fuBE 53.3 R4
5 200 25 60 0.20 J& 30.3 fRZ
6 200 50 30 0.22 & 30.6 HBZx
7 200 75 120 0.16 fUBE 55.8
8 200 100 90 0.18 & 27.9 fRM
9 250 25 9 0.22 & 27.8 EZ
10 250 50 120 0.20 fuEE 63.3 &/
11 250 75 30 0.18 T 27.2 Rz
12 250 100 60 0.16 J 32.6 fRM
13 300 25 120 0.18 fMEE 70.4 b
14 300 50 90 0.16 k& 25.1 I
15 300 75 60 0.22 & 31.5 B
16 300 100 30 0.20 & 30.3 H

K, 35.05 38.38 28.28 34.63 K K, K, }% /KT
K, 36.15 37.60 31.45 39.23 i 4 /I 24 b7
K, 37.73 36.25 27.83 38.60 & {t B¥ 55 W &K (14
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Table 4 Comparison of the three groups of preferred combination of process parameters and the effect of forming
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Fig. 6 Comparison of Forming Limit Diagram
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