544 1218:0198-0203 g % é £ Vol.54,No.12:0198-0203

2018412 A4 16 H High Voltage Apparatus Dec. 16, 2018
DO1:10.13296/j.1001-1609.hva.2018.12.030 i‘ &ng’;&

ETMBC TREERMLERFATEIZSHMNL

o', &R, 2P, F5F, OROR!
(1. R PHATIRA 72 IR O AL RS0 TG ST 467001
2 THRHCEPPRBIE 5 TREERE, THE 400044)

WE: AZET X fikk RGBSR G, AT T B 28 BT Rk E B4R RF #4485 R %,
Fae ey Hedm, AT MATLAB #4F & ¢ MBC (model-based calibration) TEFAE S T TR (BEE A K A
A TR E FURBEMAINMERT)E B AR RS ORT AT R R BG L) Z R ey FF AR 54588 T MBC T 2
3P 69 CAGE ALK e 3t B A7 B BAT £ B ARKAL, R B AR T L A4S, BREHE R 30545 0.34, 384 5M 2
){1‘7& 83.5 mm, BEA TRk £ 4 30~40 mm/s, &= EIRLEREN S AARMACE 09 TEABARBIRFBRTE
8 fil Sk BB A, IF ELAR B A S AR R 69 R T BAT R R K AAG A, T L2 F i 5 T AA e ) R &
KEEIE : kR BIFE; MBC THA48; % B AREAL

Optimization Design of Warm Extrusion Forming Process Parameter for Contactor Socket
Based on Model-based Calibration Toolbox
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(1. Metal Materials Forming and Heat Treatment Laboratory, Pinggao Group Co., Ltd., Henan Pingdingshan 467001, China;
2. College of Material Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract: Taking the warm extrusion of contactor socket used in high voltage condition as an example, the effects of
technology parameters such as friction coefficient, speed of die pressing, billet size on the warm extrusion formabili-
ty of pure copper are analyzed. A mathematical model is established by taking the process parameters (friction coeffi-
cient, speed of die pressing, billet size) as variables while the simulation results (forming load, maximum damage)
as responses, based on model-based calibration(MBC) toolbox in MATLAB software. The optimum process parame-
ters are achieved by the CAGE optimization module in MBC toolbox, namely, the friction coefficient is 0.34, the bil-
let diameter is 83.5 mm, the speed of die pressing is 30~40 mm/s. Production practice shows that the process parame-
ters after multi-objective optimization can get contactor socket without any defects on surface , what is more, it can re-
duce the maximum damage and forming load effectively, the utilization of material is also improved obviously.

Key words: contactor socket; warm extrusion; model-based calibration toolbox ; multi-objective optimization
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Fig.1 The three-dimensional figure of contactor
socket and its billet
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Fig. 2 The geometry model for finite element analysis
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Fig. 3 Results of sampling for global variable
32 HEFREIREST

Jr Bl AR R RO ST d 5 s pR BSOS 2 A f
F KAV fEL s 22 1] 9 — 0K 22 100 XA 70 BT Sy Jg 8 A
B HRR AN

(fs )=axd’+bxd+c 1

AT, a b e " Hr 20 W R %L 015
RS 42 )R 22 1) YOG Z n] LR FH 4k B A2 1)
FERRBERR o RIKITA LR (0w d) 5 B IR REL(f 1)
Z A AR BB R R 4 R AR e 8T DU ST
REE 227 UE B f S R s 545 T Z2 %
Z A G R R R LI 4 5 T EL AR RS £ ke 2
O AT, R AT f B R KA L s A Y 1Y 5% 22 (L
#REY2Y 3 A AE O B9 WA, i EL 5% 25 AP 4% i A 2% LA
P, DR B T B At S ) iy A5 R RE A 8 ) T
BIE A f B e KRB (E s 545 T2 S8 M A
HRFR ., K 4@nlm, HEE RO 0.3 1, P
AP Pt S L T TR 0 2 R S RS
A R X DA g — T TR L T 38R A 2
PR A AT AR AR B BN, o — T T 2
B s R RE AR L 5 h 15T 4(b) rT N, SHELELB R TR
B 50 mm/s I, ] I R AR SR B89 RS 2 B 48 2%
KUREHE A B Y AR T 2047 o el P 5(a) AT, 2 R

BERBCH 0.3 1, B/ ER R M RSE R B R A
FT el AR RR A8 FEAR A Y 403 5 (8L, (FL 040
{EXT T T2 S E BURPEAR SR, AR TR 35 5)
PEo PR ME ROSE RS 5T Hs 3 B v [ i
I HE B3 5 IR, L S(b) Al SR R
J& R 50 mm/s B, BRI AR R ST B JEE 45 22 8t J
Wb EE A A

|

(@) Hu=0.3

85
84

83

d/mm

02 82
0.180 81

(b) 24v=50 mm/sIf
B4 REHETSIZSHZ EMER
Fig.4 The model for forming load and

technology parameters
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Fig.5 The model for maximum damage and

technology parameters
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Fig. 6 The optimal results under different
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Fig. 8 The results of simulation after optimization
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Fig. 10 The contactor socket made by warm extrusion
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