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Coefficient correction and visual verification on Archard wear model for
crankshaft forging die

Li Chaokun, Zeng Qi,
(Beijing Research Institute of Mechanical & Electrical Technology Co. , Lid. CAM, Beijing 100083, China)

Liu Qingsheng

Abstract: Due to the influence of alternating stress during the actual production process, hot forging mold has complex stress conditions
and a very harsh service environment. Therefore, based on the Archerd wear model, the wear coefficient K value of the wear model was
calculated by comparing the finite element simulation result of a typical crankshaft forging die with the actual wear amount to obtain a mod-
ified Archerd wear model suitable for the hot forging production of crankshaft. Then, the die life was predicted by the modified Archerd
wear model, and the wear and failure of the die were judged based on the machine vision system. The results show that the correction val-
ue of K is 1.425x107, and the agreement with the actual measured value is 91. 47%. The predicted life is 6351 pieces, which is consist-
ent with the actual production condition of 6400 pieces. Machine vision judgment is performed on the wear and failure die to verify the fea-
sibility of machine vision technology in forging die wear detection.
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Fig. 1 ~ Correction and verification process of wear model
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Table 1 Simulation parameters of blanking

AT/ (mmxmm) P85x435
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I/ (mm - s7") 280
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Fig. 3 Wear cloud diagram of blanking process
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Fig. 4 Schematic diagram of feature points

®2 ESHESKERRE (x10” mm)
Table 2 Wear depth of each feature points (x10™* mm)

FEAE AR JEE IR B
Pl 1.132
P2 0.513
P3 0. 057
P4 0.511
Ps 0.453
P6 0. 065
r7 0. 067
P8 0.013
P9 0.052
P10 0.132
P11 0.125
P12 0.072
P13 0.125
P14 0. 181
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Fig. 5 Wear result of actual die
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Fig. 6 Comparative curves of wear
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Fig. 7 Wear comparison curves of correction model and actual test
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Table 3 Wear depth under different forging times

(x10™ mm)

BT B BRI IR
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Fig. 8 Fitting curve of wear depth under different forging times
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