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LH-RH Helix
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Contact of helical gear
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Geometry & Nomenclature (1)
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Circular pitch (p) or Transverse circular pitch (p,)
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Diametral pitch & Module

Diametral pitch (P,)
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P,=N/D

Transverse module (m or m)

é’mwdamé’umgms?ﬂmaﬁ'uﬁﬂmuWu

m=D/N

=
LiNaw Spur gear

Normal diametral pitch (P_))
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P, =N/(Dcosy)= P, [cosy
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P,p=(N/D)-(xD/N)= =

P,p, =(P,/cosy)-(pcosy) =7

Normal module (m )
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Standard Tooth Proportions
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Addendum
Dedendum

Pitch circle diameter
Tip circle diameter
Root circle diameter
Base circle diameter

Center distance

DI’D2
Dal’DZ
D., D,

rl»

Dbl’ Db2

1.25mn

Nym, = Nym, /cosy
D,+2m,
D,-2*1.25m,
Dcos ¢,

1 .25mn

N,m, = N,m,/cosy
D,+2m,
D,-2*1.25m,,
D,cos g,

(D,+D,)/2 = m(N,+N,)/2



Gear force analysis (1)
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Gear force analysis (2)
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Contact ratio (1)
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Contact ratio (2)

Transverse contact ratio (CR;)
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Helical Gear Parameters and relations

Pitch diameter D

Base diameter D, Dcos¢, =D,

Helix angle v } tany, = D, , tany, =tany cosg,
Base helix angle W, tany D

Circular pitch p p=7nD/N

Normal circular pitch D, p, = pcosy =aDcosy /N
Axial pitch D, p, = p/tany

Diametral pitch P, P,=N/D

Normal Diametral pitch P, P, =N/(Dcosy)=P,/cosy
Module m m=D/N

Normal module m, m, = Dcosy /N =mcosy

Normal pressure angle o,

Pressure angle ¢
tan @, cosy =tang,



AGMA Stress Equation (bending)

American Gear Manufacturers Association (AGMA) lauuzsiinisaanuuuiiaadies laald
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AGMA Equation (bending)

s, =—K, K K K,K,
F Y m,
VVt : Tangential force KO : Overload factor
m, : Transverse module KS : Size factor
F  : Face width Km : Load-distribution factor

K B: Rim thickness factor
Kv : Dynamic factor
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Y; : Geometry factor TxnsarsssfaeInwle
K Modifying factor



Geometry factor Y
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Selection of material (bending stress)

Adjusted Allowable Bending

AGMA Equation (bending) Stress Numbers
AwImnmMsEfiilasanesy PWNUANLAIFG
/4 Y
s, =——K, KK KK, < s =5, ——
FY,m, SF-K,
S, :Allowable bending stress

YN : Bending strength stress cycle number
KR : Reliability factor
SF' : factor of safety (design decision)

NILBWLALIND Spur gear
v = | Qs v
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AGMA Stress Equation (contact)

AGMA Equation (Contact)

W 1/2
Sc — Cp : KOKSKmKV
Fd,I
\
Y
| 1/2 K : Overload factor
C =|: K . : Size factor
? 1-v)/E,+(1-Vv2)/E } s
ml(d-v, )/ -y )/ 2] Km - Load-distribution factor
dP : Pitch diameter (pinion) Kv : Dynamic factor

F : Face width
[ | P=| (-9 P=|
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Geometry factor, /(1)

Geometry factors for pitting resistance, I, for helical gears with 20° normal pressure angle and

standard addendum

Helix angle 15.0° Helix angle 25.0°

Gear Pinion teeth Gear Pinion teeth

teeth | 47 | 21 | 26 | 35 | 55 teeth | 44 | 17 | 21 | 26 | 35 | 55

17 | 0.124 14 | 0.123

21 | 0.139 | 0.128 17 | 0.137 | 0.126

26 | 0.154 | 0.143 | 0.132 21 | 0.152 | 0.142 | 0.130

35 | 0.175 | 0.165 | 0.154 | 0.137 26 | 0.167 | 0.157 | 0.146 | 0.134

55 | 0.204 | 0.196 | 0.187 | 0.171 | 0.143 35 | 0.187 | 0.178 | 0.168 | 0.156 | 0.138

135 | 0.244 | 0.241 | 0.237 | 0.229 | 0.209 55 | 0.213 | 0.207 | 0.199 | 0.189 | 0.173 | 0.144
135 | 0.248 | 0.247 | 0.244 | 0.239 | 0.230 | 0.210




Geometry factor, / (2)

Geometry factors for pitting resistance, I, for helical gears with 25° normal pressure angle and

standard addendum

Helix angle 15.0° Helix angle 25.0°

Gear Pinion teeth Gear Pinion teeth

teeth | 44 | 17 | 21 | 26 | 35 | 55 teeth | o | 14 | 17 | 21 | 26 | 35 | 55

14 | 0.130 12 | 0.129

17 | 0.144 | 0.133 14 | 0.141 | 0.132

21 | 0.160 | 0.149 | 0.137 17 | 0.155 | 0.146 | 0.135

26 | 0.175 | 0.165 | 0.153 | 0.140 21 | 0.170 | 0.162 | 0.151 | 0.138

35 | 0.195 | 0.186 | 0.175 | 0.163 | 0.143 26 | 0.185 | 0.177 | 0.166 | 0.154 | 0.141

55 | 0.222 | 0.215 | 0.206 | 0.195 | 0.178 | 0.148 35 | 0.203 | 0.197 | 0.188 | 0.176 | 0.163 | 0.144

135 | 0.257 | 0.255 | 0.251 | 0.246 | 0.236 | 0.214 55 | 0.227 | 0.223 | 0.216 | 0.207 | 0.196 | 0.178 | 0.148
135 | 0.259 | 0.258 | 0.255 | 0.251 | 0.246 | 0.235 | 0.213




Selection of material (Contact stress)

Adjusted Allowable Contact

AGMA Equation (contact) Stress Numbers
AINAINNTEIN DI DITU ﬁ%ﬁ'vﬁuﬁ?ﬁ'ﬁq
1/2
4 . ZyCy
Sc :Cp —KOKsKva < Sac _Sac SF K
Fd,l "Aop
Sac Allowable contact stress
YANE Pitting resistance stress cycle number factor
N
C H Hardness ratio factor
\willauwnsth Bending €— K : Reliability factor

SF : factor of safety (design decision)

NILBWLALIND Spur gear
U = | (- %] v
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Example

A pair of helical gears for a milling machine drive is to transmit 65 hp with a pinion speed of
3450 rpm and a gear speed of 1100 rpm. The power is from an electric motor. Design the

gears. [Ex.10-2 Machine Elements in Mechanical Design. Robert L. Mott]
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