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A Study on the Lubrication Characteristics of the Hydro-Static Journal Bearing for a
Crank Shaft Pin Turner by Applying Dimple
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Recently, surface texturing technologies have been widely used in lots of industries to increase
the machinery efficiency. In this research, the lubrication characteristics of a crank shaft pin turner
bearing with dimples were studied. When increasing the dimples, the load carrying capacity due
to the increased pressure was increased because those have sealing effects. Also, the run-out
error of the bearing was decreased. Therefore, it is important to consider the depth, the number
and the distribution of dimples when designing the hydrostatic journal bearing.

Key Words: Surface Texturing (£™ 7i &), Hydro-Static Bearing (& & H|0{ &), Crank Shaft Pin Turner Bearing (3
AFZE = B #0{3), Lubrication Analysis (22 ofi41)

7|z4ddH L; = length of a bearing [m]
Ny, N, = dimple number of x, z direction, respectively

B, L = width and length of the pocket [mm] P = pressure [kgf/cm?]
bg, by = width and length of the land part [mm] Q = flow rate [liters/min]
C = radial clearance [pm] T4 = dimple depth [pm]
e = friction coefficient U = velocity of lubricants in x direction [m/s]
h = oil film thickness [um] Wi, Wi, =load of x, y direction, respectively [kgf]
i, j, k =subscript of tensor, circumferential, longitudinal, W = load [kgf]

radial direction, respectively X, y, z = cartesian coordinates
K = pocket variable 0, = rupture angle [degree], W = viscosity [cSt]
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Fig. 1 Shape of a crank shaft pin turner
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Table 1 Dimple distribution configuration

(degree) | Full | Conf.l1 | Conf.2 | Conf.3 | Conf.4
Start 0 0 90 180 270
End 360 180 270 360 90

Table 2 Bearing size and operating conditions

Scale Value
Applied load kgf 3500
Supplied flow rate 1/min 0.5
Diameter M 2.38
Bearing length M 0.03
Clearance pm 60
Rpm rev/min 30
Oil dynamic viscosity cSt 32
Y
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Height(Dimensionless)

5
Circumferential Direction

Longitudinal Direction 5

Fig. 3 Dimple shape (T4/C=0.3, N,=120, N,=16)
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Fig. 5 Pressure distribution (T4/C=0.3, N,=120, N,=16)
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Table 3 Maximum pressures for dimple distribution

P nax (kgf/cm?)
Model T¢/C=0.3 T¢/C=0.5
Full 26.635 29.021
Conf.1 24.505 25.627
Conf2 26.864 29.456
Conf.3 24.554 25.708
Conf4 21.250 21.170
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