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Study on spinning forming process of multi-wedge belt pulley
with transverse outer ribs
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Abstract: In order to solve the multi-wedge belt pulley ( MWBP) with transverse outer ribs was difficult to forming
ribs and simultaneous forming three ribs, the MWBP with transverse outer ribs was used to study the formation of
multi—steps spinning forming process by the SIMUFACT software. The finite element model of spinning forming was
established based on the analysis of spinning deformation. The stress field distribution, the deformation of the sheet
metal and the metal flowing of the sheet during the 1st to 4th step spinning forming process were analyzed. In this
study, it generalized integral quality of parts under different spinning equipment technics parameter, and prove the
roller feed speed and the friction to have important impact in filling quality of ribs the integral quality of parts. Three
factors and three levels orthogonal experiment were numerically simulated with the independent variables of roller
feed speed, friction factor and rotation rate, the data of the maximum forming load and thickening rate of transverse
ribs and those data were obtained by the orthogonal experiment. The grey system theory was used in the parameters
optimization though the spinning thickening forming of MWBP with transverse outer ribs. The smaller roller feed
speed and the friction can ensure filling quality of ribs the integral quality of parts. Those experiments were
conducted on the CDC -S100E/R4 spinning machine. The results showed that the original plate thickness was
thickened from 3.0 mm to 3.4 mm and the rib region was thickened to 6.9 mm which verified the feasibility of the
grey system theory based optimization scheme.
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Fig.1 Profile of MWBP with transverse outer ribs
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Tab.1 Roller section parameters

EIR r/ mm I/ mm h/ mm %
1 9 - - 78°
2 2.9 34 9.5 122°
3 2.4 2.9 7.5 110°
4 0.6 2.8 6.2 108°
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Fig.3 Finite element model of spinning forming

22 ZERIEERFEARITEL
22,1 %12 R BIE RSB

Kl 4 Frsoh 1 38 UCOie Hs U i 72 1 g 434 L.
TEBUE AT AT L 9] B 0 A 2% 55 W ié 5 o &
7, BL B BEWR IR 42 8 LA OB PR AR I S £ 7E BB
rh ok AR e S R AR ) 25 SR T AR RDE AR
W4 IR A2 B e 58 4% ) FR b S MVEH & AR AR, N
T4 J& e Aty U1l 0 i 3, WG SRR B 2R,
MR IR FE R O JRl T 24 /N | 328 W WA ol B3
SICARGE 12 B i S5 R0 (B S22 W R, &=
BRSNS BY SU R N W % N I AV e
FEARIERIZL, F AR A2 T X I8 4 8 70 BE 25 48 1
RN ET  ZHEBIE 8RN 2 2 57 1mE
A A SR A 2 | e AR 5 e S AR 58 4 WA T
fefi Al I 38 3] e A 1 SRR

Effective stress -
Mpa - - 7 - <3 \
448.245 ‘ m

- +252.238 10% 50%

100%

B4 SF1EXEEREE NS T

Fig.4 Stress distribution of the 1™ step spinning forming
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Fig.5 Stress distribution of the 2™ steps spinning forming
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Fig.6  Different load distribution of the 1% and 2" steps

spinning forming
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Fig.7 Stress distribution of the 3" steps spinning forming
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Fig.8 Stress distribution of the 4" steps spinning forming
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Fig.10  Comparison the thickness of simulation and test
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Stress field distribution under different roller speeds
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Fig.13  Forming load distribution under different roller speeds
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Fig.17 Forming results of the 1" step to the 4"step
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Fig.19 Multi-wedge belt pulley with transverse outer ribs
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