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Influence of process parameters on forming quality for automobile
aluminum alloy sealing plate and prediction of die life
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Abstract: For the aluminum alloy sealing plate, the crack defects which were easy to appear in the stamping process were analyzed.
Then, taking the maximum thinning rate of the formed sealing plate as the evaluation object, the orthogonal experiments on the die fillet,
blank holder force and clearance between punch and die were carried out by the finite element analysis method, and the influence degrees
of various factors on the maximum thinning rate were studied. Based on the signal-to-noise ratio, the stamping process parameters were op-
timized by Taguchi algorithm. In addition, based on the Archard model, the wear conditions of stamping mold under the optimized process
was studied, the function fitting formula between stamping times and stamping die wear was established, the error between the single wear
prediction life and the average wear prediction life was compared, and the die life was reasonably predicted. The actual stamping produc-
tion shows that the research has a certain guiding role and effectively reduces the time cost.

Key words: stamping; maximum thinning rate; Taguchi test method; die wear; stamping times

WETZHRAASERERER ., B8Rm0 BN SR T ES MO A S sy, ik

BRI R R ORE R SR, ARkt o
ARG RGP R T2, 2881, )
A2 1249 70% W ZE A 3 vh o TR AR i U
SRSV S EN PN P E A S o 38

ARICHFE G B, fEsp Ry, %
R AR o I DX I ek T o o el AN B e, T R

KRB 2021-07-16; {&ITHEI: 2021-10-19

EEWB: ZHASFERARBEIRIE (KJ2021A1559)
EERN, ¥ OB (1981-), B, F+t, BEER

E-mail: huangz198110@ 163. com

I A FRITH AR, S L R R BT, AN W
B, e fife, BT ARRELZ, RE
I TAERABRE K, B4 B okt i
FAWFoE . HH a0 12 7E A e 22 PRV 38 0 Ak ) iy T
CHUE TR Z I ™", filan, )58 450 ik
Xt Dynaform M W TR 52 i 28-& 0, L4k T &
FPLEAR R R T 2S5, s/ 1k A A
LA AR 5 48R R H B ke
MBEHI 2 84T Tk, SR AAEA S i 58 OB
FREATRTHR B, BBt RS m 8] 1 ROk A 3 4%



108 Bk

47 4

FIRNES BT W O 2, xR G )2 Z 16
M4 & R/NEAT THESE, SEBL T IRFEES & 100
s VFREED S T Ak, IR A KA
KRERHLE, i TUIHI R, ik Ry, T/
8 5 S I TR ¥ 5] 7 R8T, A S
BEXF AR TR Y IR, DL BRSS9 e K e
RFVEAGXT G, BEA Deform K H RS, Xt of
T ESHAT 700, REXHELE T2
ULDRRY WS 187 A 11U I = VAN U DR/ & SR L
A8 5P 43 22 18] A4 B o A T

1 BERFEEN

B = 4E BT A 1a B, 7 i DA
RN, A 5 AR, SRS E 2%, M
B AI5056 FAA 4, MURIREEN 20 mm, FAFEE
F2.5 mm, HAGLSEPR RS B AR A& 1b
IR, S S A DX e B A A B S Y P
B, TR IR Y, PROeAE I T 2SR AT
Ak, A FRICHA: Deform-3D HEATHEBIIIST .

@

®

BT B (a) BAEME (D)
Fig. 1 Sealing plate model (a) and sample (b)
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Fig. 2 Modeling and simulation result

(a) Stamping model
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(b) Forming effect and thickness distribution condition of sealing plate
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Table 1 Factors and levels

KE ABBfMAERE/mn JRAII/KN 4 L IR] B/ mm
1 4 575 2.65
2 6 625 2.70
3 8 675 2.75
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Table 2 Orthogonal test schemes and test results

W ARE I IR SR SN

FEOEER h AR /% Bt
1 1 1 1 59.1 -35.4317 bk

2 1 2 2 9.3 -39.3040 W

3 1 3 3 64.8 -36.2315 ik

4 2 1 2 34.6 -30.7815

5 2 2 3 26. 4 -28.4321  Fuhfk

6 2 3 1 58.8 -35.3875  uhik

7 3 1 3 29.7 -29.4551 bk

8 3 2 1 67.2 -36.5474 Wi
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Table 3 S/N response of each factor
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Fig. 3 Main effect diagram of S/N
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Fig. 4 Forming effect and thickness distribution condition of

sealing plate after optimization
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Fig. 5 Results of stamping die wear

(a) Punch
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(b) Die
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Table 4 Statistical data of punch wear depth in fifteen stamping tests

R IREL 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R ARBEIRER/ (X105 mm) 1.19 113 1.29 1.21 1.24 1.28 1.17 1.31 1.34 1.22 1.27 121 131 1.25 1.30
ZRUERFEE /(%107 mm) 1.19 2.32 3.61 4.82 6.06 7.34 851 9.82 11.16 12.38 13.65 14.86 16.17 17.42 18.72
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Fig. 6 Changing curves of stamping times and punch wear depth
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Fig. 7 Stamping test
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(a) Forming effect of sealing plate
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(b) Stamping die
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