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Optimal Design of the Crank Press Main Journal Bearings

Hyun Hae Shim, Chang Ho Kim, Oh Kwan Kwon

Div. of Mechanical Engineering, KAIST

Abstract— The mobility method of dynamically loaded journal bearings was applied to optimize the lubrication of
the main journal bearing of the crank press. The effects of oil viscosity, temperature bearing clearance, length, the ex-
istence of the circumferential groove, peak press force, and crank rpm were examined. From the results of the mini-
mum film thickness and the maximum film pressure, some of the factors could be optimized, and the degrees of the
beneficial and detrimental effects of the others could be estimated.
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Fig. 1. Schematic diagram of the crank press model.
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Fig. 2. Locations of the main shaft journal bearings and

press force.

Table 1. Demensions of the crank press

Crank radius 50 mm
Connecting rod length 420 mm
Bearing diameter 125 mm
Bearing length 103 mm
Crank rpm 100 rpm
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Fig. 5. Maximum pressure ratio clearance map
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Table 2. Viscosity of shell tellus oils along with temper-

ature
Temp. Viscosity (Pa.s)

(°C) T15 T37 T46 T100
10 0.0459 0.1305 0.1540 0.4470
20 0.0280 0.0740 0.0922 0.2414
30 0.0192 0.0470 0.0587 0.1404
40 0.0131 0.0322 0.0400 0.0894
50 0.0099 0.0226 0.0287 0.0608
60 0.0076 0.0159 0.020¢ 0.0402
70 0.00590  0.0122 0.0148 0.0282
80 0.00463 0.0120 0.0207

0.00095
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Table 3. Danger levels for film thicknesses for connect-

ing-rod bearings

Typicl diameter  Dangerous fllm

(mm) thickness (u4m)
Automotive ((tto) 50 1.0
Automotive 75100 175
(I)lesd
Indusmdl 230 95
(Diesel)
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