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S=0.16937)18.5 =0.338

From Figures 12-16, 12-18 and 12-21:

/e =8.5, S P
Ars.

hy / ¢ = 0.42, = 0.38

= 0.42(0.05) = 0.021 mm

h()
f =8.5/ 750 = 0.0113
7 = F Wr = 0.0113(2)37.5) = 0.85 N -m
H,.. . = 27TN = 27(0.85)(12) = 64 W  _4ns.

 — 0.741/ 0.38 — 1.95 MPa _dns.

})l‘nax

From Figures 12-16, 12-18 and 12-21:

et e = 50 P P = 0315

by o = 0,29,
Ans.

h, = 0.29(0.05) = 0.0145 mm
f =5.1/750 = 0.0068
7 = £ Wr = 0.0068(2)}37.5) = 0.51 N -m

The heat loss rate equals the rate of work on the film

Flioss = 27T N = 272(0.51)(12) = 38.5 W _Auns.

Pmax — 0.741/0.315 =2.35 MPa Ars.

Fig. 12-13: SAE 40 at 60°C, ¢4 = 37 MPa - s

Given: dmax = 75.00 mm, H i = 75. 10 mm, /=36 mm, W =2 kN, V=720 rev/min, and
SAE 20 and SAE 40 at 60°C.

Criin. ™= B —Wogn ., TIA0— 5N 0.05 mm
. 2 2
[/ d =36/775 =048 = 0.5
r=d /2 =75/72 = 37.58m

/e =37.5 /005 =758

N = 720 / 60 = 124ev's

i = 72000 = 0.741 MPa
led T5(306)

(close cnough)

P o=

Fig. 12-13: SAE 20 at 60°C, ¢ =0&S MPa - s
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Piniorn bending

a8

0

= = 6(16) = 96 mm

6(30) = 180 mm

mdo.n  A(96X1073)(1145)

60 (60) o

6.1 + 5.76
6.1

= 1.944

0.5(900) = 450 MPa
4.5 1(900) 7% = 0.74a4

2.25m = 2.25(6) = 13.5 mm

3Vvin/ 2 = 3(0.296)6 / 2 = 2.664 mm

A4Ix = 413 5K2.664) = 12.0 mm
= 0.808./75(02.0) = 24.23 mm

—0.107
2‘74'6223 = 0.884

ran <
I

M

Eq. (6-68), p. 329:  Sc = 6.89[0.4(260) — 10] = 647.7 MPa
e = —S. / A1, 647 7 _ _568 MPa

2
Eq. (14-14): w* = | Zca Fcosg 1
- - < K, 1/5+1/ 1

12,

2 o
_ [ =568 75cos 20 1 = 3469 N
190 1.944 1/16.42 +1/30.78

Wizdn  3.4697(96)(1145)

= = 20.0 kW
60 000 60 000

Eq.(13-36): H =

Thus, wear controls the gearset power rating; H=20.0 kW.  Ans.

=k, =k =1
1.66 (See Ex. 14-2)
= 0.744(0.884)}(D)(1)(1)(1.66)(450) = 491.3 MPa
r, = 0.300m = 0.300(6) = 1.8§ mm

S _ P13 _ 5395 mpa

Kmn, 158(1.3)

T =

FYmo,  75(0.296)(6)(239.2)
K, 1.944

_ Wordn _ 16.397(96)(1145)

" 60000 60 000

Eq. (14-8): W' = =16 390 N

Eq. (13-36): =943 kW Ans

Wear: Pinion and gear

Eq. (14-12): ry =(96/2) sin 20° = 16.42 mm
r» =(180/2) sin 20° = 30.78 mm

1/2

Eq. (14-13): I . S = 190~/MPa

9| 1=0.292°
207(10%)
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Solution;

(a) For clockwise rotation, check o see if the brake s self-
locking, The brake is sellocking 1f 8/a < ¢/® where
ol% <™= 35, Hore b/a = 4/2 = 2, which s Loss than
3.5, hence the brake s selt-locking and Fy/F, s l® s
fiot apply.

Taking summation of moments about the fixed pivot equel to 2¢ro and using the torque relationship,
2F1+8(50)"1F9 =) and 3(F1-Fg] = 4000,
from which Fy = 2866 b, Fy = 1533 1b.

(6) Por countseclockwise totaion the brake is not sel-locking end Fy/F, = of* does apply. Then

4Fy-8(30)-2Fy = 0 and Fy/Fy= o= 85, fomhich £ 11610 Fy= 331

The amount of torque that may be sustained is T = 3(116=33) = 249 in-lb.
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Solution:

(a) For clockwise rotation, check to see if the brake is self-
locking. The brake is self-locking if b/a < e/® where
e/* = ¢%47= 3.5 Here b/a = 4/2 = 2, which is Jess than
3.5 hence the brake is self-locking and Fy/F, =e/* does
not apply.

Taking summation of moments about the fixed pivot equal to zero and using the torque relationship,
2F1 +8(50)-4F, = 0 and 3(F,-Fp) = 4000,
from which F; = 2866 1b, F, = 1533 lb.

(b) For counterclockwise rotation the brake is not self-locking and F{/F{ = ¢/ does apply. Then
4F,-8(50)-2F, = 0 and Fi/F, = ¢/*= 3.5 fromwhich Fy = 1161b, Fy = 33 1b
The amount of torque that may be sustained is T = 3(116-33) = 249 in-lb.
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