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EXAMPLE 15-1

Solution

o

A pair of identical straight-tooth miter gears listed in a catalog has a diametral 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 1 steel through-hardened with a core and case hardness of 180 Brinell.
The gears are uncrowned and intended for general industrial use. They have a quality
number of @, = 7. It is likely that the application intended will require outboard
mounting of the gears. Use a safety factor of 1, a 107 cycle life, and a 0.99 refiability.
(&) For a speed of 600 rev/min find the power rating of this gearset based on AGMA
bending strength. ) :
(b) For the same conditions as in part (a) find the power rating of this gearset based on
AGMA wear strength.
(c) For a reliability of 0.995, a gear life of 10° revolutions, and a safety factor of
Sp = 8§y = 1.5, find the power rating for this gearset using AGMA strengths.
From Figs. 15-14 and 15-15,

dp=Np/P =25/5=5.000in

v, = ndpnp /12 = 7w (5)600/12 = 785.4 ft/min

Overload factor: uniform-uniform loading, Table 15-2, K, = 1.00.
Safety factor: Sp =1, Sy = 1.
Dynamic factor X,: from Eq. (15-6),

B = 025(12 — 7y = 0.731
P F‘S 16-15  A=50+5601-0731) = 6506

K (65.06 + «/W)Um 2o

65.06
From Eq. (15-8),
Uy max = [65.06 4 (7 — 3)]* = 4769 ft/min

U < Up o that is, 785.4 < 4769 ft/min, therefore X, is valid. From Eq. (15-10),

K, = 0.4867 +0.2132/5 = 0.529
From Eq. (15-11),

Kmp = 1.25 and K, = 1.25 + 0.0036(1.10)% = 1.254

From Eq. (ﬂ15—13), K, = 1. From Fig. 15-6, I = 0.065; from Fig. 15-7, Jp = 0.216,
Jg = 0.216. From Eq. (15-15), — T

K; = 1.683(101)79%2 = 0,999 96 = 1
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‘From Eq. (15-14),
Cp = 3.4822(107) 90602 — } 37

Since Hpp/Hge = 1, then from Fig. 15-10, Cy = 1. From Eqgs. (15-13) and (15-18},
K, =1 and K7 = 1, respectively. From Eq. (15-20),

QY bable 153 Kx=070-0.15log(1 =099 =1, Cr=+vKz=+1=1
(a) Bending: From Eq. (15-23), '
Sar = 44(180) + 2100 = 10 020 psi
From Eq. (15-3),

K, Kw W 0.529(1.254)

Wr
= —PFP ol y———— = e .
H2 0 = phakoKm T = g O 2P =10

= 18.13W'
From Eq. (15—4),

e 10 020(1 .
OV, = su= w2l W 10020 psi
all SrKrKe (DD

Equating s7 and s,
¢ Cau 18.13W" = 10020 W' = 552.6Ibf

W'y, 552.6(785.4)
Answer H = =
33 000 33000

(b} Wear: From Fig. 15-12, _
Sqc = 341(180) 4 23 620 = 85 000 psi

=13.2hp

From Eq. (15-2),
g _ 5cCCqx 85000(1.32)(1)

Oeall = = = 112 200 psi
W YT SkKeCr T (D) d
’\ [/I\ow' Now C, = 2290./psi from definitions following Eq. (15-21). From Eq, (15-9),
E—- C, = 0.125(1.1) + 0.4375 = 0.575

From Eq. (15-12), C,. = 2. Substituting in Eq. (15-1) gives

w! 1/2
Je, = Cp (mKoKuKmCsCxc)

t

=2290| ——— .
: [1.10(5)0.065

1/2
(1)1.299(1.254)0.575(2):| = 5242/ W!

Equating o, and o, 5 gives

5242/ W' =112 200, W' = 458.1 Ibf

_ 458.1(785.4)
T 33000

=10.9 hp




Answer

Answer

Bevel and Worm Gears

Rated power for the gearset is

H = min(12.9, 10.9) = 10.9 hp
() Life goal 10° cycles, R = 0.995, Sr = Sy = 1.5, and from Eq. (15-15),
K; =1.683(10°)7%%% = 0.8618
From Eq. (15-19),
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Kr = 0.50 — 0.25log(1 — 0.995) = 1.075, Cr = vKg=+1075=1.037

From Eg. (15-14),
C; = 3.4822(10%)~%062 _ 1

Bending: From Eq. (15-23) and part (a), 5,, = 10 020 psi. From Eq. (15-3),

W 0.529(1.254)
g = o 5(1)] 299222 g gy
H=0=110°V (1)0.216
From Eq. (15-4),
kK 861
K _ 1002008618) _ oo

Oiuc = KKy 1.5(1)1.075

Equating §7to sq7 gives

0 Gau

18.13W* = 5355 W' = 205.4 1bf

_295.4(785.4)

=7.0h
33 000 P

Wear: From Eq. (15-22), and part (b), s4c = 85 000 psi.
Substituting into Eq. (15-2) gives

SGCCLCH 85 000(1)(1) .
= = — 54 640
el = G KrCr | 1.5(1)1.037 pst

Substituting into Eq. (15-1) gives, from part (b), 0, = 52424 W',
Equating o, t0 o a1 gives

T = Ocq = 34 640 = 5242V W! W' = 108.6 Ibf
The wear power is
¢ :

_108.6(785.4)

=2.58 hp
33000 R

The mesh rated power is H = min(7.0, 2.58) = 2.6 hp.




