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Wear analysis of hot forging mold for automobile aluminum alloy protective cover
based on weighted analysis method

Luo Haiying, Chen Haijun

(College of Automotive Engineering, Guangxi Institute of Transportation Vocational and Technical College, Nanning 530023, China)

Abstract; For the automobile aluminum alloy protective cover, the mold wear problem in the forming process was studied. Firstly, based
on the Archard modified model, the hot forging process was modeled and simulated by software Deform-3D, the wear conditions of punch
and die were analyzed, and the wear of die was much greater than that of punch. Secondly, taking billet temperature, mold temperature,,
die hardness, forging speed and friction factor as the research factors, the orthogonal test simulation was carried out. Furthermore, taking
the wear depth of die and the load on the die as the optimization objectives, the optimal combination of forging process parameters was ob-
tained by the weighted analysis method combining with range analysis method. The results show that the service life of the optimized die is
increased by 50. 9%, and the simulation results are verified by production tests, showing the actual life of the die is close to the simulation
results. Thus, the finite element simulation can be applied to study the life of mold.
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Fig. 1 Structural drawings of aluminum alloy protective cover
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Fig. 2 Hot forging simulation model
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Fig. 3 Simulation results
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(a) Final simulation part ~ (b) Wear distribution of punch ~ (¢) Wear distribution of die
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Table 1 Simulation results of orthogonal experiment

PrW o8 %,/C %,/ C x3/HRC  x,/(mm-s') x5 W/(x10° mm)  Q/(x10° N) Yy Y, Y

1 300 200 45 50 0.15 11.23 7.75 76.70 23.21 49. 96
2 300 240 50 100 0.20 15.45 7.92 33.20 13. 10 23.15
3 300 280 55 150 0.25 18. 67 8.03 0. 00 6.55 3.28
4 300 320 60 200 0.30 17. 34 8. 14 13.71 0.00 6. 86
5 350 200 50 150 0.30 10.93 8. 11 79.79 1.79 40.79
6 350 240 45 200 0.25 11.12 7.65 77. 84 29.17 53.51
7 350 280 60 50 0.20 10. 18 7.29 87.53 50. 60 69. 07
8 350 320 55 100 0.15 10. 34 6. 89 85. 88 74. 40 80. 14
9 400 200 55 200 0.20 8.97 6.83 100. 00 77.98 88.99
10 400 240 60 150 0.15 9.34 6.46 96. 19 100. 00 98. 10
11 400 280 45 100 0.30 12. 14 7.71 67.32 25. 60 46. 46
12 400 320 50 50 0.25 11. 11 7.52 77.94 36.90 57.42
13 450 200 60 100 0.25 10. 35 7.03 85.77 66. 07 75.92
14 450 240 55 50 0.30 14. 69 7.88 41.03 15.48 28.26
15 450 280 50 200 0.15 10. 33 6.79 85.98 80. 36 83.17
16 450 320 45 150 0.20 11.25 6.87 76.49 75. 60 76. 05

2.3 sk

M TAC I 2 B bR ) R & 2%, Rk, @it i
BOAATET IS5 Y, 2 B brln) 86 1 ok B
B bR, 45 2 a0 Xl 17 g T P 5 K% 2 fir Xof 7

PIMBUEIL A Y, Y,,, Hr i fGRE  dilss,
FUE LA E F3 A ], B TS P8 83 A5 /0N 1 28R Ao 5 /DN 1)
TRY6 T B (R ANALE A 100, AR R 0, gk 1
HIR G 3 118 TS 453 65 17 A JIASULEL A 0. 00, K56 9



5 4 1)

BUGHEETF . T T AL I 48R & A Bl i S8 BB R A

215

{14 TS S 50T 1 ) IASUAEL >4 100. 00, 1T 056 4 B 2
TR B IAAE A 0.00, 56 10 A 287 X 17 4
FUE A 100. 00, HA IR 0 U1 53 T 13 % 288 77 o
B B IBUE T RA R (3) FiR.
Y, =100( W, = W)/ (W, = W)
Vo = 100000 = 0)/(Que = 0u) )
e Wons Wy Quacs Qo 23312825 38056 b 14 4]
B REEORBE | S/NBBUREE . R, /b
AT, W Q, 2B § A e o I 4 S 40 R B B
2,
S, S4B Y, Y, BUEWER 1 PR,
Y5Y,. YV, HEHEARMR (4) Piow.
Y=a-Y,+b-Y, (4)
L. a, b BHIHIREL, a+b=1, a, b FRM
PRI U P B 28 o o U1 7 iy O BB AR B, X T
e, PIHPRFSFEE, Kk, e bR 0.5,
Zi b, AL A A A st (5) BRI
PRIER ), JE A IAS L Y R PE MY F i
maxY(x,, %,, %3, %4, Xs)=
[W(x,, %5, %5, %,, %5), Q(x,, %5, %3, %,, %s)]
(5)
WESH
IEAZ S, 38 R R AR 22 vk ok % H bR
PHZE X Hbpgs Rag B 245 w5
EMEER, Wik, Kk 1 b A A S5
Y AT 2E T, WZEATEE R 2, AR ZEE R
ANATAL, BARB R B SCERIT R . 2, >xy>x, >x, >0, 0
A LR RI T, AR Y R, AR A
PMEARFRLE S, B x, WA K R 400 °C, B x,
HIF KR 200 °C, B &, B9ERHE7KSF-R 60 HRC,
B, WK R 200 mm - 7', B xy BYSRPEKF
015, RN T 2Z2S8A 5,

2.4

R2 MNSHRESWER

Table 2 Range analysis results of weighted parameter

SES x,/C x,/C x3/HRC  x,/(mm - s™") x5

i1 20.813  63.915  56.495  51.177 77. 843
Wfti2  60.877  50.755  51.133  56.418 64.315
W3 72.742  50.495  50.167  54.555 47.532
¥ifE4  65.850  55.118  62.487  58.132 60. 593
W2l 51,929  13.420  12.320  6.955 47.250
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Fig. 4 Simulation results of optimal parameters

(a) Wear distribution of punch

(b) Wear distribution of die

(c¢) Change curve of die load
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Table 3 Comparison results
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