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Wear analysis on crankshaft mold based on Archard model

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

Abstract: In order to explore the wear condition of a certain type of crankshaft mold in the production process, based on the modified Ar-
chard wear model, the distribution and change laws for wear depth for the crankshaft mold during the hot forging process were simulated
and studied by software Deform-3D. Then, ten characteristic points were taken in the mold cavity, and the wear depth of each point after
simulation was obtained, which was basically consistent with the actual situation. At the same time, the influences of different preheating
temperatures, extrusion speeds and lubrication conditions on the maximum wear depth of blank-making mold were explored, and the re-
sults of each point were fit to obtain the fitting curve. The simulation results show that the maximum wear depth of mold occurs near points P1
to P6, and the mold wear depth in the blank-making process is greater than that in the pre-forging and final forging processes. When the mold
preheating temperature is 250-300 °C , the forming speed is 300 mm + s~ and the friction coefficient is 0.3, the maximum wear depth of mold is
the smallest. Thus, the simulation results can provide a reference for subsequent production process optimization, as well as the prediction and
improvement of mold life.
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Fig. 1  Part drawing of crankshaft
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Fig. 2 3D drawings of molds
(a) Blank-making mold ~ (b) Pre-forging mold  (c¢) Final forging mold
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Fig. 3 Feature points of molds
(a) Blank-making mold  (b) Pre-forging mold

(c¢) Final forging mold
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F1 SHTEANEEERZRE (x10™ mm)
Table 1 Wear depth of mold at each feature point (%10 mm)
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Fig. 4 Distribution cloud maps of wear depth for each process
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Table 2 Wear depth of mold under different pre-heating

temperatures (x10™ mm)

T/ C
HRAIE

200 250 300 350 400
Pl 0. 953 0.919 0. 897 0. 875 0.916
P2 1.032 0. 985 0.921 0.972 1.053
P3 0. 653 0. 590 0.614 0. 671 0.712
P4 0. 645 0.579 0.551 0.612 0. 653
P5 1.142 1.130 1. 060 1.180 1.223
P6 1. 146 1.120 0. 960 0. 993 1.110
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Fig. 5 Influence of pre-heating temperature on wear depth
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Table 3 Wear depth of mold under different forming

e AT

speeds (%10~ mm)

IEBEE/ (mm - s7")

FHAE
10 100 200 300 400

P1 0. 955 0. 824 0. 803 0.922 0.993
P2 1. 001 0.817 0.770 0. 988 1. 037
P3 0.493 0.458 0.428 0.512 0. 602
P4 0.439 0.411 0.422 0. 504 0. 583
P5 1. 410 1. 042 0. 942 1.125 1.260
P6 1.322 0. 985 0. 890 1.013 1.132
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Fig. 6 Relationship curves between forming speed and wear depth
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Table 4 Mold surface temperature at each feature point

under different friction coefficients (°C)

FHIE

0.1 0.2 0.3 0.4 0.5
P1 453 476 483 535 559
P2 456 480 511 520 553
P3 441 452 469 518 547
P4 480 494 493 521 531
P5 443 458 465 485 506
P6 458 470 495 507 526
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Table 5 Mold wear depth at each feature point under different 1.4 P
friction coefficients (%107 mm)
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Fig. 7 Relationship curves between friction coefficient and wear depth
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Fig. 8 Comparison diagrams of final forging molds before (a) and after (b) production
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