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Study on spinning thickening forming process of double mass
flywheel drive plate

XUE Kemin', YANG Weizheng', DAI Guangxu®, LI Ping'

(1.School of Material Science & Engineering, Hefei University of Technology, Hefei 230009, China;
2. Institute of Industry & Equipment Technology, Hefei University of Technology, Hefei 230009, China)

Abstract: According to the rim of dual mass flywheel (DMFW ) drive plate is 3~5 times thicker than the original
thin plate, such formation of multi-steps spinning thickening forming process was investigated based on the
SIMUFACT software. According to the analysis of spinning thickening deformation, the mould and the finite element
model of spinning thickening forming were established. Taking the 1st step spinning thickening forming as an
example, the stress field distribution and the deformation of the sheet metal during the forming process were
analyzed. Meanwhile ,4 measuring points on the surface of the plate were used to analyze the metal flowing in the 1st
step spinning thickening forming process, and such forming rules of the steps ranging from 2 to 5 were summarized.
Taking the roller feed speed, friction factor and rotation rate as independent variables, Three factors and three
levels orthogonal experiments were carried out to obtain the maximum forming load and thickening rate data. The
grey system theory was used to optimize the process parameters of the spinning thickening forming of DMFW drive
plate, Such experiments were conducting on the CDC-4S80 spinning machine. The results show that the radial
force is the largest, the tangential force is the second, and the axial force is the smallest, in the process of spinning
thickening forming, ; The smaller friction and the roller feed rate can improve the quality of forming parts. The rim
of the plate was thickened from 3 mm to 10.5 mm by physical test, which verifies the feasibility of the forming
process and the grey system theory.
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Tab.1 Roller parameters

SER/ g ¢/ mm r/ mm h/ mm 0, 0,
1 4.2 2.1 18.5 92° 95°
2 5.8 2.2 15 92° 95°
3 7.4 2 12.5 920 95°
4 8.9 1.5 11 92° 95°
5 10.5 1 9 90° 94°
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Fig.3 Finite element model of spinning thickening forming
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Fig.4 The 1" step spinning thickening forming
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Fig.5 Measuring points of the plate
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Fig.7  Different load distribution of the 1" step spinning
thickening forming
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Fig.8 Stress field distribution under different roller feed speeds
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Fig.9 The size of flash under different roller feed speeds
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Fig.11  Stress field distribution under different friction coefficients
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Fig.12  The size of flash under different friction coefficients
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Fig.13 Radial forming load distribution under different friction
coefficients

DR , 7 e A 2 A 0 B I A TR AR i 773X
FEAL BRI/ IR R 55 T 6 22 8] 1) BE 45 R A AIAR L
F14) 2% THI L
24 % 1EREFEEERFES BRI

H1 DA 20T m A A i s 3 TR — AN 5 2% )
Wil iR, T 2Bk B Z e i 2 G
2.4.1 IEACAERIT

DITese it 25 ol B | R4 R T e o B R
i, DA K SO 280 A SRR B AR Rk, 2 HE =
K2 =K T F R I 28 19(3Y) , # IF iR 7
2. HTE 1 B ISR 9 YA BT, IE 38K
55 AR 5 A bR R EEE A LR 2.
242 KEGRGHILZL HErL

ET ARG ek i E4pE
b5 TS0 I R B, DL A /) H
T BRI I B, DG IR 3 e R (B T % g 1Y) T2 25 54K
R MUE. I EEERE T X, 1 147.1,98.5] , #43k 2
iy AU (8), 19 2] H A% o BUK 8 3 R 500
3. FEARUEARCER Y I AP 0L T, IR RIS
T K IE Bt A ST A f R 3 fr 1384 JEE A 42
XA H AR R BOPCE A A AR 35 5K (9) 15 2] H b o
BOCHREE L2 3.

K2 =SEE=AKFEEZRIEE

Tab.2  Orthogonal test table of three factors and three levels

T8 Ve
iit%‘\ BLs LA . N g N
o R BERE RV, RokdEms R
(mm - s") ZH (remin") kN TREE/ %
1 1 0.05 250 147.1 100
2 1 0.1 300 151.3 100
3 1 0.2 350 160.4 99.8
4 3 0.05 300 192.5 99.5
5 3 0.1 350 202.2 99.1
6 3 0.2 250 248.3 98.5
7 5 0.05 350 215.4 99.3
8 5 0.1 250 221.5 99.2
9 5 0.2 300 249.1 98.6
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Tab.3  Grey relational coefficient and grey relational grade of

objective function

R GIE ) & & KR
1 1 0.333 3 0.666 7
2 0.923 9 0.3333 0.628 6
3 0.793 2 0.365 9 0.579 6
4 0.529 0.428 6 0.478 8
5 0.480 7 0.555 6 0.518 1
6 0.335 1 1 0.667 6
7 0.427 5 0.517 2 0.472 4
8 0.406 7 0.483 9 0.445 3
9 0.3333 0.348 8 0.341 1
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Tab.4  Average correlation of independent variable to objective

function
H7E s BH KHR
1 0.625
BEHE 25 B (mm/s) 3 0.554 8
5 0.419 6
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250 0.593 2
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Fig.14 Forming results of the 1" step to the 5" steps
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Fig.15 Radial forming loads of the 1* step to the 5" steps
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Fig.16 Spinning thickening forming parts
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