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KES M-E012

1. Scope of Application

This standard shall be applicable to gasoline engines and diesel engines.

2. Purpose

The purpose of this standard is to list all items for designing a bearing shell metal at

peginning step and to set design standard according to all items.

3. Abstract
The bearing shell metal shall be defined as the support or the guide allowing simultaneously
the relative motion acted between two objects.
(1) Interference Fit
The accurate interference fit shall be provided for fixing the bearing sheli to the housing, and
that can be taken by exceeding the cylindrical length of all half bearings.
And the excess peripherical length under assembled condition increases the circumferential
stress around the bearing, and the back pressure between the bearing back and the
housing. The increase of the contact pressure is effective for prevention of fretting.
The interference fit makes the clamping bolt of the joint face function fully for assembiling the
bearing, and prevents the separating force produced during engine operation. And the
Increase of the contact pressure needs very high bolt tension. Insufficient bolt pre-load can
separate the housing joint, making fret between the bearing and the housing, but the
Increase of bolt dynamic load makes fatigue fracture.
(2) Payload acting on Bearing
The direction and the magnitude of the payload acting on the crank pin and the main

bearing changes with the lapse of time.
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Considering the performance of the bearing like that, it is necessary to determine the load in
perfect loading cycle. The data is presented with polar load diagram.

(3) Grooving Configuration
The simplest grooving arrangement is the groove with angle of 360° in cylindrical
direction on all bearings. It shall be reasonable with the hydrodynamic requirement and the
oll supplying physical requirement.
S0, In some case, the bearing has the groove less than 360° in cylindrical direction. The
choice of the partial groove bearing is necessary to prevent wear of the crank journal and
supply oil regularly to the bearing or the piston.
The most unique defect of the bearing with partial groove design is the wear of the crank
Journal and cavitation erosion on the bearing surface.
So, the groove is not designed only for securing the oil film thickness..

(4) Qil Clearance
There is not accurate limit about the clearance between the bearing bore and the surface.
So, it shall be determined from experience. As the clearance increases, the theoretical load
transfernng capability decreases. But, that happens only under the supposition that the
temperature of the bearing and the viscosity are constant.
The increase of oil is carried out by pumping through the bearing, and can maintain the oil at
low temperature. The increase of the oil clearance around the bearing increases cavitation.
So, there is the clearance range that can expect the proper bearing performance satisfied

with those conditions.

4. Design Standard

(1) Contact Pressure : MIN. 8 ~ 10 MPa
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(2) O1l Clearance
(a) Main Bearing Clearance
(0.0003 ~ 0.0005) x Journal Diameter
(b} Conn - Rod Bearing Clearance
(0.0005 ~ 0.001) x Journal Diameter
(3) Surface Finish
(a) Housing Bore Surface
Ra 1,6
(b) Bering Back Surface

Ra 0,8 m

5. Calculation Formulas for Oil Clearance

The calculation results when assembled actually exist between the maximum and the
minimum because the oll clearance, the tangential stress and the radial pressure calculated
here are not selected from the housing, the shaft and the bearing shell by assembly
specifications and calculated but considered all assembling conditions possible in total
tolerance range. So, in the situation that all dimensions are not fixed, the calculation formulas

can be used for calculating approximate range and determining the options considered the

assembly condition in those range.

'5.1 Thermal Expansion

(1) Thermal Expansion Coefficient
Housing(e ;) : Normal Cast Material (9x10-6/C)
Shaft (a5 : Steel (11x10¢/v)

Metal (a 5) : Steel (11x10-6/¢C)

(2) Temperature Condition
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Assembly Temperature : T, (°C)

Operation Temperature ;: T, (°C)

(3) With change temperature of Expansion volume calculation(mm)

. Housing Side
ADH = DHN e ; x (Ty - T))
DHmin = DHL+ A DH
DHmax = DHH + ADH
- Shaft Side
ADS = DSNx a , x (Ty - Ty)
Dsmin = DSL + ADS
DSmax = DSH + ADS
. Bearing Metal Thickness
ADM = DMN x a 3 X (T, - Ty
DMmin = DML+ ADS
DMmax = DMH + ADS
. Bearing Metal Length
AL = (¢ xDI/2.0) xa gx (Ty - Ty)
- Crush Height
Hmin = Crhl + AL
Hmax = Crhh + AL
5.2 Test loading by decreasion Crush height (mm)

(Constriction amount of all bearing shell)
Teff = DMN - ALT/Z
V =6x 106 x POx DI/(Teff xb)

- Fig 1 have an effect an test loaking of Inspection Block.
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Fig.1 Inspection Block

9.3 Bearing Metal Free Diameter (em)
Dfmin = DI + 2x (V+Hmin) /=
Dfmax = DI + 2x (V+Hmax)/x
5.4 When ass'y bearing shell inner meter of housing increment volume (mm)
DH = (DHL + DHH) /2
¢ ; = Dfmin - DHmin
¢ 5 = Dfmax - DHmax
BB = {(1 -v b)+(1+v b) X (1-2xTeff/DH)2 x DH]} /
4x Ebx Teff x (1- Teff/DH)]
BH = {(1-v h)+(1+ h) x (CO/DH)2% /
[Eh x (DO/DH) 2 -1}
AD;, = BHx ¢ ;/ (BB+BH)
AD; = BHx ¢ 5/ (BB+BH)
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