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R=+/0.98 =0.9899

From statics,

T=(270-50)=(P, - P1)125
= (P, —0.15 P)125
P, =310.6N,
P, =0.15(310.6)=46.6 N
Pi+P2=351T2 N
F? =35728in45 = 2526 N =F;

D F'=2526-892+R;=0= R, =-1634N
> M} = -850R; — 700(320) + 300(252.6) = 0 = R; = —174.4 N
> F*=-1744+320-2526+R; =0 = R; =107 N

Z;‘i.-![j = 850R; + 300(252.6) =0 = Rf = —89.2 N

R, = |(-163.4) +107* = 195N

R, = |[(-89.2) +(-174.4) =196 N

The radial loads are nearly the same at O and £. We can use the same bearing at both
locations.

60000(1500)(60)

b - = 5400
10

X

| \I:E
Eq. (11-6):  C,=1(0.196)- 0 L = 57kN
| ().[12-—-1-.439|_||1[| : (].9399}_I [

From Table 11-2, select an 02-12 mm deep-groove ball bearing with a basic load rating
of 6.89 kN. Ans.
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12-1  Given: dygx = 25 mm, byip = 23.03 mm, lid = 1/2, W= 1.2 kN, =35 mPa-s,and N=
[ 100 rev/min,
g O3 =2

=0.015 mm

rie=12.5/0.015 = 833.:
N=1100/60=18.33 revs

P=W/(Id)= 1200/ [12.5(25)] = 384 Nimiit’ = 3.84 MPa

['55(107)1833
3.84(10°)

hole=03 = hy=0300.015)=0.0045 mm Ans.
fric=354 =4 [=54/833.350.006 48

T =fdr = 0.006:48(1200)12.5(107) = 0.0972 N-m

Hiw =27TN=22(0.0972)1833=112W  Ans.

O/reND=5.1 & 0=5.1(125)0.015(18.33)12.5 =219 mm’s

0./0=08W= @ =081219)=177mm’s Ans.

V3I¥ doi YA oliacls



YAt/ 5744

VS il gy o

A )l unu )K, @nl::» )K

XRT T

il {4i5) ggef ol

PRTPPIVI/2
i il 7|

DAl el o

Yl (> bigepd pb

Sl Silo qutigo iy & 310 il F Silfo quige (42— (AT oy (uign (5.9 ) (11— Silo qutige 3 v 3d WS/ (Twai 4l
1Y OIAF LS 9b wntigo— 1 IO YFShanlo Suilio sucigoiid sis

VIV aio

WWAF Lty



\Y4E/.5/-9

Lo )l U.»L.:» )l‘, U.»L.:» )l‘ J;;Ef‘o;"l?;;i: % §

VS il gy o VYRR g o(dB) el e DA il S

Vsl (o i o

Sl Silo qutigo iy & 310 il F Silfo quige (42— (AT oy (uign (5.9 ) (11— Silo qutige 3 v 3d WS/ (Twai 4l
PADIAF L5 mntigo1 AN S citale SuilSn omnkigoiiud g

Given: R=0.99 at 10 cycles, Hg = 232 through-hardening Grade |, core and case, both
gears. Np= 17T, Ng= 51T,

Table 14-2:

Fig. 14-6:

Yr=0.303, Y5=0.4103

.fp o {}:92, ,fl',' - “39&
dp=Np/P=17/6=28331In, d;=51/6=8.500 in.

Pinion bending
From Fig. 14-2:

Fig. 14-14;

Eq. (14-15):

059(8),y = T7.3H, + 12 800

77.3(232) + 12 800 = 30 734 psi

Yv=1.6831(10%"%% = (.928

V=nadn/|12=x(2833)1120/12) = 830.7 ft/min
K;=K,=1 S, =2 §,=+2
30 734(0.9 :
o, = —j 4(0.928) = |4 261 psi
' 2(1)(1)
Q =5 B=02512-5"=09148
A= 50+ 56(1 - 0.9148) = 54.77

P - 09148
| 54.77 + +/830.7 |
K, =‘ i il ‘ = 1472
¥ 54.77 |
; , 00535
{ 240, '
K :].l‘ﬂtﬂ = 1.089 = use |
§ | 6 i
K.‘.‘I = i‘:‘!’l '] = I' + ‘:‘-'-'K{C‘J" ril_l'.'.'l X C‘.-.-urt‘:}
C_ =1
. f o
C.. = — = 0.0375 + 0.0125F
' 10d
E
= = 00375 + 0.0125(2) = 0.0581
10(2.833)
C,, =1
C., = 0.127 + 0.0158(2) - 0.093(107*)2%) = 0.1586
C =1
K_=1+10.0581(1) + 0.1586(1)] = 1.217
K, =1
w = FJI'(}-J.!
K:-K:-K-P..l'Kl::Kn's
#, 102 ¥
= 2(0.292X14 261) = 775 1bf

151 A" TN %% 1% % 1T 91 "%1%
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Zy = 2.466N"%° =2 466(10°)"%° = 0.879

m,=51/17=3

_ €0s20°sin 20° (3)
_|_

|5 | =105 Gy =]

[

19 S),p = 322H, + 29100
= 322(232) + 29 100 = 103 804 psi
103 804(0.879 .
T = ( ) =64 519 psi
00

Fd, ]
Ku K1 K\ K1[

5 {:F'J

i [64 5:9“‘:[ 2(2.833)(0.1203)

2300 /
= 300 Ibf

WV 300(830.7
= = ( ) = 7.55 hp
33 000 33 000

| 1(1.472)(1)(1.2167)(1)

=

The pinion controls, therefore Hyyeg = 7.55hp  Ans.
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Preliminaries: @, = 45° — tan™'(6/8) = 8.13°, 6> = 98.13°, @, = 90°,
a=(6>+8)"2=101in

Eq. (16-2):
f p,br

M= %jsin(}’(r — acos @) d@
sind, 1

N - 98,137
Lo Ay F NPT T T

8137

= 3.728p, Ibf - in

Eq. (16-3):

6, < § 9E.137
> [sin*0do = p..25)6(10) [ sin*0do
S1n L

a & §.13°

= 69.405 p, Ibf - in
Eq. (16-4): Using Fc = My — My, we obtain

M, = p,bra

90(20) = (69.405 — 3.728)p, = p, =274psi Ans
fp,br’ (cosf, — cos6,)  0.25(27.4)1.25(6”)(cos8.13° — cos98.13°)

sin &, 1
348.7 Ibf-in  Ans.
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Table 17-11: L,=85-+18=86.8in

Eq. (17-17b):
I = -‘ \"l
| 86.8 — —(16 + 5_41} -2(16 - 54);

[ e B
s n,zsji B6.8 — —(16 + 5.4) | +

= 26.05in Ans.

Eq. (17-1):
ol
16 —-54 — 156.5°

g, = 180° — 2sin”
| 2(26.05) |

From table 17-13 footnote:

K, =0.,143 543 + 0.007 468(156.5°) — 0.000 015 052( 156.5°) = 0,944

Table 17-14: K>=1

a(5.4)(1200) ——
Belt speed: V= + = 1696 ft/min
Use Table 17-12 to interpolate for Hs.

[ 2.62 —1.59 )

| ———— |(1696 — 1000) = 2.31 hp/belt
{2000 — 1000 )

H, = KK,NH,_ = 0.944(1)}2)(2.31) = 436 hp

H, =159+
Eq. (17-17) for two belts:
Assuming ng=1,
Hi=KiHoomna = 1.25(1YHoom
For a factor of safety of one,

wom

349hp Ans
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