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CHAPTER 4

ME 308 

MACHINE ELEMENTS II

JOURNAL BEARINGS

PART_3

(NO ROLLING ELEMENTS,

ONLY A SHAFT, A HOLE AND SOME 
LUBRICANT/OIL IN BETWEEN)
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1. Start design (also analysis) by listing the given parameters

2. List the required parameters

3. Write down the relation between required parameters and the

known parameters of ∆T= ? or S= ?

4. Use some recommended (suggested) values given in the tables and

figures of P values, c values and PVmax values if not given in the

problem or Assume them.

5. Start with an l/d= unity if geometry of bearing is not fixed then

increase this ratio if thin film lubrication is likely to occur decrease

this ratio if thick film lubrication or high temperatures are likely to

occur.

Design Suggestions
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6. A long bearing (large l/d ratio) reduces the coefficient of friction and side

flow and therefore is desirable where thin-film lubrication is present.

On the other hand, a short bearing results in a greater flow of oil out of

the end and thus keeping the bearing cooler.

Where force – feed or positive lubrication (Ps>0) is present. The l/d ratio

should be relatively small.

7. If shaft deflection is likely to be severe, a short bearing should be used to

prevent metal-to-metal contact at the ends of the bearing.

8. Always consider using of a partial bearing if high temperatures are a

problem, become relieving the non-load bearing area of a bearing can

very substantially reduce the heat generated.

9. Choose bearing material with satisfactory compressive and fatigue

strength while having low melting point and low modulus of elasticity.

(Table 12-3). It should have resistance to wear and corrosion. It should

have low friction coefficient (can be reduced by some design means)
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A journal bearing has a diameter of 64 mm and length of 32 mm. The

journal is to operate at a speed of 1800 rpm and carry a load of 3500 N. If

SAE 20 oil at an inlet temperature of 44 oC is to be used. What should be

the radial clearance for:

a) Optimum load carrying capacity

b) Minimum friction or power loss condition.

EXAMPLE 4.4:

d= 64 mm   r= 32 mm

l= 32 mm  l/d= 32/64= 1/2

N= 1800 rpm = 30 rev/s

W= 3500 N

Ti = 44oC

SAE 20 oil

c= ?
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a) For optimum load carrying capacity with l/d = 1/2

S=0.35

S=0.034
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Now from chart Fig. 12.12 pp. 

534 (Fig. 12.10 pp. 435)
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b) For minimum friction or power loss:
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A sleeve bearing is 100 mm diameter and has l/d ratio of 1/2. It has a 

frictional power loss of 100 watts when the load is 3000 N and the journal 

speed is 900 rpm for c/r=0.002.

a)Compute the minimum film thickness (h0=?)

b)What is the viscosity of the oil and proper grade for an operating 

temperature of 71 oC (Tave=?).

c)What is the temperature increase? ɵPmax =?      Pmax =?

EXAMPLE 4.5:

Solution:

Given:

mmc
r
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a) The frictional power loss is given by;
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from this figure S can be determined.
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For operating temperature of 71 oC (Tave=71). 

SAE 30 is the suitable oil to be used.
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For operating temperature of 

71 oC (Tave=71). 

SAE 30 is the suitable oil to 

be used.

sec16sec016.0  mPaPa
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A journal which is turned steel and operates in bored and reamed cast 

bronze bearing has a diameter of 50 mm and a length of 25 mm.

The speed of journal is 1200 rpm. If SAE 20 oil of an inlet temperature of 

45 oC is used for optimum (minimum) power loss.

Determine:

a)The temperature rise of the oil

b)The maximum load that can be supported by this bearing.

c)Total oil flow and the side flow.

d)The coefficient of friction.

e)The maximum oil pressure and its angular location.

f)The terminating position of the oil film.

g) Minimum oil film thickness

Solution:

Turned journal

Bored and reamed cast bronze bearing 

d=50 mm   l=25 mm   l/d= 1/2 

N= 1200 rpm = 20 rps

SAE 20 oil    Ti =45 o C

EXAMPLE 4.6:
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a) From  the graph for minimum power loss
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From  the graph for minimum power loss
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Recommended radial clearences 

for cast bronze bearings

Cmin =0.05 mm
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Since ∆T depends on  P ;

and also P depends on µ

and µ depends on ΔT
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Now from chart Fig. 12.12 pp. 

534 (Fig. 12.10 pp. 435)
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b)  
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