
EXAMPI.E I5-I

Solution

A pair of identical straight-tooth miter gears listed in a catalog has a diameftal pitch of
5 at the large end,25 teeth, a 1.10-in face width, and a 20'normal pressure angle; the
gears are grade I steel through-hardened with a core and case hardness of 180 Brinell.
The gears are uncrowned and iltended for general industrial use. They have a quality

number of Q,:7.\t is likely that the application intended will require outboard
mounting ofthe gears. Use a safety factor of l. a t07 cycte life, and a 0.99 reliability.
(a) For a speed of 600 rev/min find the power mting of this gearset based on AGMA
h e n d i n o  r r r e n o r h

(D) For the same conditions as in pan (a) find the power rating of this gearset based on
AGMA wear sfength.
(c) For a reliability of 0.995, a gear life of 10e revolutjons, and a safety factor of
Sp = Sa : 1.5, find the power rating for this gearset using AGMA stengths.

From Figs. 15-14 and 15 15,

d p :  N r  / P : 2 5 1 5  : 5 . 0 0 0  i n

u : rdpnp /12 : tr(5)600/12:7 85.4 ft/min

Overload factor: uniform-uniform loading, Table 15-2, K, : 1.00.
Safety factor: fr : 1, Sa : 1.
Dynamic factor ,K,: from Eq. (15-6),

a (;t
B:0.25(12 -7)2/3 :  0 . '131

15 - t 5  A=50+56 ( t - 0 . 731 ) : 65 .06

r ,  :  (u t  oo:  
{ f f i \ . " '  : , . ,nn

\ b).ub /
From Eq. (15-8),

ir,.* : [65.06 f (7 - 3)]2 : 4769 111^in

ur { urma,r, that is,785.4 < 4769 ft/min, therefore K" is valid. From Eq. (15-10),

K, : 0.486'1 + o.2132/s :0.s29

From Eq. (15-t 1),

K^o:  1.25 and r ( .  :  1 .25 + 0.0036(1.10)2 :1.254

From Eq..( l5_-13), -,(, 
--1..|.:rn 

Fig. l5-6.1 :0.065; from FiC. 151, lr :0.2\6,
Ja : 0.216. From Eq. (15-15),

L .  _  I  A q l i  1 6 7 , _ 0 . 0 3 2 1  _  n  O O O  O A  _ :  I
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From Eq. (15-14),

cr :3.4822(107) 00602 - 1.32

Since H6 p / H66 : l, then from Fig. 15-10, Crr : l. From Eqs.
K, = I and Kr : l, respectively. From Eq. (15 20),

O-y kbk 151 r^ :0 .70-0.1s loc(1 -O.ee) :  r .  cR:JKR
(a) Bending: FromEq. (15-23),

s -  :  44(180)  +2100:  l0020psr

From Eq. ( l5-3),

w t  K { : ! :  w '  , r r , r r , q q o 5 2 9 ( 1 2 5 4 )A ' l o :  p  ' o K . K , k " t  
l . l 0  

-  ' - . - . - - '  ( t ) 0 . 2 1 6

:  l 8 . 1 3 w t

From Eq. (15-4),

d*.,",= , l#h= tr# = roo2opsi
Eq'ran\g)i ^nd sdi,

d lel 18. l3wt  :  10 020 wt  :552.61bf

,, W'u, 552.6t785.4)
t/ = 

J3 ooo- 
: 

i3 c,i,o 
: lJ 2 hP

(b) Wear: From Frg. 15-12,

s," : 341(180) +23 620 :85 000 psi

From Eq. (15-2),

n to ,C tC n 85 000{  t .32)( l )

,, $' 
o''"r : 

s;Kre 
: 

(lxlxl- : lt22ooPsi

-" r-\* Now Co : 2290.rfii from detinitions followirg Eq. (15-21). From Eq. (15-9),' \ t  
cr  :0 .125( l . l )  +0.43 ' t5 :o.5 is

From Eq. (15-12), C," : 2. Substituting in Eq. (15-l) gives

I  w '  \ r / 2
o" = Cp 

\ Fdpr 
K.K, K^C"C^, 

)

f  WI  1 t t2:22901t  
t0 (5 ,0065r1)1  2e9{1  254 '057s(2) l  : s242Jw

Equating o" and o".un gives

5242.,/M:

( l5-13) and ( 15-18),

/,

112 2W,

458.1(785.4)
33 000

: 458.1 lbf

10.9 hpH -
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Answer

Rated power for the gearset is

11 : min(12.9, 10.9) : 16.9 1.tO

(c) Life goal 10e cycles, R :0.995, Sp : 56 : 1.5, and frorn Eq. (15-15),

,Kr  :  1 .683(10e)-o 0323 :0.8618

From Eq. ( l5-19),

Kr : 0.50 - 0.25 log(l - 0.995) : 1.075,

From Eq. (15-14),

c^:  JE  ̂ :  Jrws:  t .ozt

C L :3.4822(1}e)-o Mo2 : I

Bending: Ftom Eq. ( 15-23) and part (a), s,r : 10 020 psi. From Eq. (15-3),

_ y_ xrtr.r'ffi# : 18.13wr

From Eq. (15 4),

sor Kr 10 020(0.8618):  5355 ps ic.l ^sr, :
'44( s v K r K x  l J ( l ) 1 . 0 7 5

Equating Jf to dri gives
r.l rJ
v  v ' tL  l8 . l3w '  :5355 wt  :295.4 lb f

n  -  Z S S . q , ' l e S . + ,  - . r n n ^
l l  o i ) o  

: ' u n P

Wear: FromEg. (15-22), and Part (b), s," : 85 000 psi.
Substituting into Eq. (15-2) gives

so,CtCn 85 000( l)( | l
: f4 O4U OSI

s l  K7c  x  |  5 (  I )  1 .037

Substituting into Eq. (15-l) gives, from pafi (b), oc : 5242JW7 .

Equating oc to oc,an gives

oc: 6c.a| = 54640:5242^tM lV' = 108.6lbf

The wear power is
1

- .  108.6(785.4)
u :  - : z . J 6 n D

33 000

The mesh rated power is I{ : min(7.0, 2.58) :2.6 hp.


