Chapter 10, Problem 2

A journal bearing has a 4-in. length, a 3-in. diameter, a ¢/r ratio of 0.002, carries a 500-lb

radial load at 24,000 rpm, and is supplied with an oil having a viscosity of 0.6 ureyns. Using the
Petroff approach, estimate

(a) The frictional torque developed.

(b) The frictional horsepower.

(c) The coefficient of friction.
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2 3 2 —6 3

(a) Tf

_ Tpn 42.64(400)
(b) hp= 1({50 =50 —10.24

(c) f=if=_2260 _()057

Wr — 500(1.5)
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,  Figure10.13: $ =0.13, L/D=1



S= (f)2 % = (o.o%)zs)2 0(9103660) , =135 ureyn

(a) Fig.10.7: t=172° F

(b) Fig.10.14: Lf=3, f=32%%)=0.00375

(c) Ty = fWr=0.00375100x4x4)(2) =12 b -in.

_I;m 1205 _
hp = 1({50 =050 = 0-171
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¢=0.0015(50)=0.075 mm, ~ 2=005_1" 1/p=1/2
Figure 10.13: $=0.022

P =3 =m0 = 1.6 MPa  n=900/60=15 rps

(a) Equation (10.17):

p=SE(e)? = 0200 (6 0015)% = 52.8 mPa- 5
(b) Figure 10.14: Lf=6.5, f=6.5(0.0015)=0.01
F=fW=0.01(8000)=80 N

_ Trn_ (80x0.050)15 _
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A 25-mm (02-series) deep-groove ball bearing carries a combined load of 2 kN radially and 3 kN
axially at 1500 rpm. The outer ring rotates and the load is steady. Determine the rating life in hours.
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Table103: C=14kN C,=695kN n=1500

o Lo 3 L_ 3 _
Table10.5: g =155, =1.25>e G =553 =0432

X =0.56 Y =1.037 (by interpolation)

Thus, we obtain
P=XVF. +YF, =0.56(1.2)(2) +1.037(3) = 4.455 kN >
or
P=VF.=12(2)=2.4 kN

Hence

0 6
L= égn( )’ 60(110500)(4455 =344.8 hr “«
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Resolve Problem 10.16, for a single-row, angular-contact ball bearing having 35° contact

angle.
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A 25-mm (02-series) deep-groove ball bearing carries a combined load of 2 kN radially and 3 kN
axially at 1500 rpm. The outer ring rotates and the load is steady. Determine the rating life in hours.
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Table10.3:  C=14.8 kN C,=17.65

Table106: v =125>e=0.95 X =037, ¥=0.66

We have then

P = XVF, +YF, =0.37(1.2)(2) + 0.66(3) = 2.868 kN «
or

P=VF,=12(2)=24kN
Thus

Ly =10 ()" = 10 (448)) =1526.8 hr )
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Table 10.3: C=559kN, C,=355kN

R VRS U L
Table106:  pE=755=025<e, G =0.085

s

and

X =1, Y =1.386 (by interpolation)

Then we obtain
P=XVF. +YF, =1(1.2)(5) +1.386(1.5) =8.079 kN
or

P=VF =12(5)=6 kN

Thus

L1 106( ) 10° 55943 =5521 hr

60n 60(1000) *8.079

and

5L, =5(5521)=27,605 hr



