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TABLE 15.19 Minimum Number of Bevel Gear Teeth' to Avoid

Interference Between Standard 20° Full-Depth
Pinion and Mating Bevel Gears of Various Sizes

Number of Minimum Number of
Bevel Pinion Teeth Mating Bevel Gear Teeth
16 16

15 17

14 20

13 31
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TABLE 15.18 Tooth Proportions’ for Standard Full-Depth Straight Bevel
Gears with 90° Shaft Angle (U.S. units)

Pressure angle 20°

Working depth 2.000/P;

Whole depth (2.188/P;) + 0.002(min)

Clearance (0.188/P;) + 0.002(min)

Gear addendum [0.540 + 0.460(N,/N,)*]/P,

Pinion addendum (2.000/P,) — [0.540 + 0.460(N,/N,)*]/P,

Gear dedendum [(2.188/P,) + 0.002(min)] — [0.540 + 0.460(N,/N,)*]/P,
Pinion dedendum [(0.188/P;) + 0.002(min)] — [0.540 + 0.460(N,/N,)*]/P,
Circular thickness (see ref. 25)

Defined at larger end of tooth; see, for example, ref. 26.
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vhere T = torque on gear induced by power and speed requirements of the application
F,, r,,. = tangential force and radius referred to midface reference point Py,

Foos ) = virtual tangential force and standard pitch radius of gear referred to tooth
end reference point P, at larger (outer) end of the tooth
63025(hp)
np
hp = horsepower
n, = pinion speed, rpm

ST : T:£
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T, =
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21,P; P
oy = KKKy,
d,bJ

P, = diametral pitch (defined at larger ends of teeth)
T, = pinion torque, in-1b
d, = pinion pitch diameter (defined at larger ends of teeth)
b = face width, inch
J = bevel gear geometry factor for tooth bending (includes adjustments to ac
count for conically inclined and tapered teeth, load sharing, location of
most critical loading, stress concentration, and standard practice of definin-
P, and d, at larger ends of teeth). See Figure 15.44 for numerical values
K, = application factor (see Table 15.6)
K, = dynamic factor (see Figure 15.24)
K,, = bevel gear mounting factor (see Figure 15.43)
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Figure 15.44

Geometry factor J (for tooth
bending) for 20° Coniﬂex®
straight bevel gears (90° shaft an-
gle). (From ref. 27. Adapted from |
ANSI/AGMA Standard 2003-B97,
with ‘the permission of the pub-
lisher, American Gear Manufac-
turers Association, 1500 King
Street, Suite 201, Alexandria, VA
22314.)




L 4 L4

h.—wa-’h—éﬂﬁ

4 LI of

ujbjzujymuoxscféu)wu@)} St 1 o e —
vl syl 4 b SO L (straddle)
3

—Bearing A Be
J S
Bearing C = %-

Venex\ 7 ; ;/’
Py — T
“>|< i -
L
_—

A2

\ify

ATE
O

B
7

NS
i I
1 \ | ¥ LP
7
i : § - Face width, mm
/} N Bearing D s
' ‘ 50 100 150 200 250 300
@ 1.8 7 o
g.o,.." 1.7 : i ey - . S fr-""'.‘#" /j((ﬁ. .
2 16 S SR . o
N Neither member Rl _M,_r,y,r-f-“’
.E 1.5 straddle mounted\vf“" P
S 1.4 s s . e
E _ _X_ One member
= b straddle mounted
[=Y1] N
i)
>
L8]
o)

B i R e s ‘ \ Both members
1.0 fg_hw-w-#""""' ; : straddle mounted
0o 2 4 6 8 10 12

Face width, in.



d"JJ’."‘ ‘_S\Ao.ﬂ.:'cﬁ ;;ala..» oS

L : 5 abayly, —
Oy = (Cp)bevem ‘.?‘h’" BV
bd;l

Number of pinion teeth

~ 3 (o ol 5 V3/2) SVl oy —
(Cp)bevel ™ ) ) )
1 = I~ g
217( + )
E, E,
Number of gear teeth Figure 15.45
"""" f \ 50 60 7'0 80 90 106 Geometry factor I (for surface fatigue
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ref. 27. Adapted from ANSI/AGMA
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sion of the publisher, American Gear
Manufacturers Association, 1500 King
Street, Suite 201, Alexandria, VA
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Applied pinkon torguee. Nm

Figaure 15486

Approximate pimion pitch oi-
ameter reguirement as a Mlanc-
tion of applied pinion torguoe
and gear reduction ratio for
20° Coniflex™ straight bevel
pears, based on ool fending

| farigue (M) shaft angle).
{(From ref, 23. Adapted from
ANSEAGMA Standard 2(H5-
Co6, with the permission of
the publisher, American Gear
Manufaciurers Association,
1504 King Street, Snite 201,
Alexandria, VA 22314.)

Figure 1547

Approximate pinion pinch di-
EFFTErer regrirermerl as m func-
tion of applied pinion torgue
and gear reduction ratio for
20° Coniflex™ straight bevel
gears, based on swerfoce fa-
tigue durability (M shaft an-
gle). (From rel. 23. Adapted
from AMNSLAGMA Standard
DS -C8, with the permis-
ston of the publisher, Ameri-
can Grear Manufacturers
Association, 150M King Strect,
Suite 200, Alexandrin, VA
ZZ2314.)

I.13 1.3 113 1130 i1, 3000 113 0530
-Im .- - —— mm mmn - ) - X s :" = - .- == - m
i
& 121
2:1
= g;i
il
5 254
-5
=
=
=
-9
=
E 254
<L
O.K - - 254
L B I CHWCH (L) (L ARE ] B O OO
I Applhisd pinion torgue, in-lb I
Applied pinicn torgue, MNm
.13 I I 113 1 1340 11,3001 113,000
1EMR 254400
=
= 10
=2
(=
=
=
=
E =
=
2 ]
-%
[k 254

1k LA ] 1 {0 (LR R ] (L BN ] 1RO 0
Applicd pinkon tomggue, in-lb

Approximate pinion pitch diameter. mm

Approximate pinion piich diameter, mm




Approximate number of pinion teeth, N,
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Pinion pitch diameter, o, mm Figure 15.48
51 102 152 203 254 305 Ratio  Recommended number of pinion teeth
= as @ function of pinion pitch diameter
and gear reduction ratio for 20° Coni-
Straight bevel pears fex™ stralght bevel gears (90° shaft an-
= 11 ghed (From ref. 23. Adapted from

ANSIVAGMA Standard 2005-096, with
the permission of the publisher, Ameri-
ciin Gear Manufacturers Association,

1500 King Street, Suite 201, Alexan-
drin, VA 22314.)
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