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Near-net-shape forming machining technology on automotive anti-vibration
nut based on FEA

Chen Zhengke, Ru Chunbo
(College of Artificial Intelligence, Jiangxi University of Technology, Nanchang 330098, China)

Abstract: For the problems of poor performance, easy fracture at the bottom of groove and high manufacturing cost for an automobile anti-
vibration nut, the traditional manufacturing process was improved, and a near-net-shape forming machining technology was proposed,
which was combined with finite element simulation technology for auxiliary research. Then, the mechanical properties of 35CrMo alloy
steel at room temperature were obtained by compression test, and an accurate simulation material model was established. According to the
structural characteristics and use characteristics of anti-vibration nut, the forming idea was briefly introduced, a new forming scheme was
formulated, and the forming mold design in the cold heading stage was completed. Furthermore, the continuous cold heading process of
anti-vibration nut was simulated by Deform-3D, and the forming condition of part, load-stroke curve, equivalent stress distribution and
other information were comprehensively analyzed to ensure the rationality of the process and mold structure design, which effectively
guided the final process test and reduced the production risk. The test results show that the anti-vibration nut produced by the new process
has stable performance and good groove quality, which effectively solves the current problems faced by enterprises.
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BT A W R DR AT R A B A ke, L, 7R R 5
AN T GG T, W T2 AT Sk A 17,
H1 T AL T 200 IR (TR 2544 114 O 242K A
DIHI TR D73, 2 B VTR DR AR 14 22 1) 6 21 4
AR, MEHARE TR, bR TR, 52 MR 5
FE, TR DRI 5 20 i FIR 3l 5 S 1 BT R
VRO, I LR G SRR B T, R A
Blei G BRI R SR IE , fRIUE T 2R R S i
itk Mg TRREE, I, X TR T M,
PEROR B LIV B W3 T2, I AE MR Al Lo
—HUGE, KB SC B, AN URERS ORI MTHE Y
SRIE, WIEAREOS ST A RUE O S LA
WFTC I R, IR AR R, A SCR AT
BRITor BT (FEA) J5 1% 20 09 O # #E 47 il
AT LABT IR A AR

Sizes of part (a) and locking principle drawing (b) of anti-vibration nut
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Table 1 Chemical compositions of 35CrMo alloy steel ( %, mass fraction)
C Si Mn S P Cr Ni Cu Mo Fe
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Fig. 2 True stress-true strain curves of 35CrMo alloy steel
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Fig. 3 Forming process design scheme of anti-vibration nut
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Fig. 4 Design scheme of cold heading mold for anti-vibration nut
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Fig. 7 Load-stroke curves of different stations
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Fig. 8 Equivalent stress distribution conditions conditions of different stations
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Fig. 10 Simulation parts of each station for anti-vibration nut
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