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Shape Factor—J 3718 a7pn
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¢ =20°
Number Number of teeth in mating gear
of teeth
1 17 25 35 50 85 300 1000

18 0.24486 | 0.32404 | 0.33214 | 0.33840 | 0.34404 | 0.35050 | 0.35594 | 0.36112

19 0.24794 | 0.33029 | 0.33878 | 0.34537 | 0.35134 | 0.35822 | 0.36405 | 0.36963

20 0.25072 | 0.33600 | 0.34485 | 0.35176 | 0.35804 | 0.36532 | 0.37151 | 0.37749

21 0.25323 | 0.34124 | 0.35044 | 0.35764 | 0.36422 | 0.37186 | 0.37841 | 0.38475

22 0.25552 | 0.34607 | 0.35559 | 0.36306 | 0.36992 | 0.37792 | 0.38479 | 0.49148

24 0.25951 | 0.35468 | 0.36477 | 0.37275 | 0.38012 | 0.38877 | 0.39626 | 0.40360

26 0.26289 | 0.36211 | 0.37272 | 0.38115 | 0.38897 | 0.39821 | 0.40625 | 0.41418

28 0.26580 | 0.36860 | 0.37967 | 0.38851 | 0.39673 | 0.40650 | 0.41504 | 0.42351

30 0.26831 | 0.37462 | 0.38580 | 0.39500 | 0.40359 | 0.41383 | 0.42283 | 0.43179

34 0.27247 | 0.38394 | 0.39671 | 0.40594 | 0.41517 | 0.42624 | 0.43604 | 0.44586

38 0.27575 | 0.39170 | 0.40446 | 0.41480 | 0.42456 | 0.43633 | 0.44680 | 0.45735

45 0.28013 | 0.40223 | 0.41579 | 0.42685 | 0.43735 | 0.45010 | 0.46152 | 0.47310

50 0.28252 | 0.40808 | 0.42208 | 0.43553 | 0.44448 | 0.45778 | 0.46975 | 0.48193

60 0.28613 | 0.41702 | 0.43173 | 0.44383 | 0.45542 | 0.46960 | 0.48243 | 0.49557

75 0.28979 | 0.42620 | 0.44163 | 0.45440 | 0.46668 | 0.48179 | 0.49554 | 0.50970

100 0.29353 | 0.43561 | 0.45180 | 0.46527 | 0.47827 | 0.49437 | 0.50909 | 0.52435

150 0.29738 | 0.44530 | 0.46226 | 0.47645 | 0.49023 | 0.50736 | 0.52312 | 0.53954

300 0.30141 | 0.45526 | 0.47304 | 0.48798 | 0.50256 | 0.52078 | 0.53765 | 0.55533

Rack | 0.30571 | 0.46554 | 0.48415 | 0.49988 | 0.51529 | 0.53467 | 0.55272 | 0.57173

¢ =25°
Number Number of teeth in mating gear
of teeth
1 17 25 35 50 85 300 1000

13 0.28665 | 0.34684 | 0.35292 | 0.35744 | 0.36138 | 0.36572 | 0.36925 | 0.37251

14 0.29364 | 0.35924 | 0.36587 | 0.37081 | 0.37514 | 0.37994 | 0.38386 | 0.38749

15 0.30009 | 0.37027 | 0.37740 | 0.38275 | 0.38744 | 0.39267 | 0.39694 | 0.40092

16 0.30558 | 0.38016 | 0.38775 | 0.39346 | 0.39849 | 0.40411 | 0.40873 | 0.41303

17 0.31043 | 0.38907 | 0.39709 | 0.40314 | 0.40849 | 0.41448 | 0.41941 | 0.42402

18 0.31475 | 0.39714 | 0.40556 | 0.41193 | 0.41756 | 0.42390 | 0.42913 | 0.43403

19 0.31862 | 0.40449 | 0.41328 | 0.41994 | 0.42585 | 0.43250 | 0.43801 | 0.44318

20 0.32211 | 041121 | 0.42034 | 0.42727 | 0.43344 | 0.44039 | 0.44616 | 0.45159

21 0.32528 | 0.41738 | 0.42682 | 0.43401 | 0.44042 | 0.44765 | 0.45367 | 0.45933

22 0.32816 | 0.42306 | 0.43280 | 0.44023 | 0.44686 | 0.45436 | 0.46060 | 0.46650

24 0.33322 | 0.43318 | 0.44346 | 0.45132 | 0.45836 | 0.46635 | 0.47301 | 0.47932

26 0.33752 | 0.44193 | 0.45268 | 0.46093 | 0.46833 | 0.47674 | 0.48378 | 0.49046

28 0.34122 | 0.44957 | 0.46075 | 0.46933 | 0.47705 | 0.48585 | 0.49323 | 0.50023

30 0.34443 | 0.45631 | 0.46785 | 0.47675 | 0.48475 | 0.49389 | 0.50157 | 0.50868

34 0.34976 | 0.46763 | 0.47981 | 0.48923 | 0.49772 | 0.50746 | 0.51566 | 0.52349

38 0.35400 | 0.47678 | 0.48948 | 0.49933 | 0.50824 | 0.51847 | 0.52710 | 0.53536

45 0.35967 | 0.48919 | 0.50261 | 0.51305 | 0.52252 | 0.53344 | 0.54268 | 0.55154

50 0.36278 | 0.49608 | 0.50991 | 0.52068 | 0.53047 | 0.54177 | 0.55136 | 0.56056

60 0.36750 | 0.50683 | 0.52109 | 0.53238 | 0.54267 | 0.55457 | 0.56469 | 0.57444

75 0.37232 | 0.51747 | 0.53257 | 0.54440 | 0.55520 | 0.56773 | 0.57842 | 0.58873

100 0.37726 | 0.52860 | 0.54436 | 0.55676 | 0.56810 | 0.58129 | 0.59257 | 0.60348

150 0.38237 | 0.54005 | 0.55651 | 0.56951 | 0.58138 | 0.59526 | 0.60716 | 0.61869

300 0.38772 | 0.55185 | 0.56902 | 0.58259 | 0.59507 | 0.60967 | 0.62222 | 0.63442

Rack | 0.39342 | 0.56405 | 0.58194 | 0.59613 | 0.60921 | 0.62456 | 0.63778 | 0.65068
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W‘%N\ Life Factor— K, # C, 20 718 27pn
NPNPY MYDIWH .M W' Ay
19°93 PN K, 071 TR aTpn 0™ 7N DTN
P myswm mAw W Y72 €, | o o
VN I 450 250 160 MW D11 T
55RCmin | 55RCmin | BHN BHN BHN DY MYOIwnN
4.6 2.7 34 2.4 1.6 10°
3.1 2.0 2.4 1.9 1.4 1.5 10*
2.1 1.4 1.7 1.4 1.2 1.3 10°
1.4 1.1 1.2 1.1 1.1 1.1 10°
1.0 1.0 1.0 1.0 1.0 1.0 >10’
Elastic Coefficient—C, - NBOINT 27pn
1 iy 2 1 _y ) -0.5
Cp:{ﬂ-'|: E” + EG }}
P G
Modulus of Gear
Pinion elasticity
E, GPa Steel | Malleable | Nodular | Cast | Aluminum Tin
Iron Iron Iron Bronze Bronze
Steel 200 191 181 179 174 162 158
Mall. 170 181 174 172 168 158 154
Iron
Nod. 170 179 172 170 166 156 152
Iron
Cast 150 174 168 166 163 154 149
Iron
Al. Iron 120 162 158 156 154 145 141
Tin 110 158 154 152 149 141 137
Bronze

Size Factor—K_ = C, 2717 27pn

1 (m)*™" 7 > 8mm WK
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Temperature Factor — K, # C, - aMW1pnb 7P

273+T[°C]
——— = T>71°C
K, = 344 C =1
1 ; T<71°C

Reliability Factor — K, # C, - MIP2R 27pn

K, Cp MINRT MW7
>1.50 >1.25 qN°2 AR MIPHR
1.00 1.00 (n>111°2) 100 37 TR HwWon Mo
0.75 0.80 (7121m3) 3 937 TR Hwon Mo

NANR 7T N

R

0.7-0.15log(1-R)  0.9<R<0.99
0.5-0.25log(1-R)  0.99<R<0.9999

for R=099, K,=1.0

Load Distribution Factor — K, = C, _®»Wa masena aTpn

F.+F
—in WX — Azm W 2MN 0D DY 792207 TIN? 70°1D

F =

mMyown W' My e

Face width. mm

Characteristics of support 0-50 150 225 | 400 up
Accurate mountings, small bearing clearances,
. : .. 1.2 1.3 1.4 1.7
minimum deflection, precision gears
Less rigid mountings, less accurate gears, 15 16 17 20
contact across full face
Accuracy and mounting such that less than Over 2.0

full-face contact exists

MW Y'Yy e

Face width, mm

Characteristics of support 0-50 150 225 400 up
Accurate mountings, small bearing clearances,
. : .. 1.3 1.4 1.5 1.8
minimum deflection, precision gears
Less rigid mountings, less accurate gears, 16 17 18 29
contact across full face
Accuracy and mounting such that less than Over 2.2

full-face contact exists
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(K, -mxpoox oxxp1 omws?) Overload Correction Factor — K, = C an® omp 120 27pn

nom PR Gear - 27 93937 0N
Pinion Uniform Moderate shock Heavy shock
Uniform 1.00 1.25 1.75
Light Shock 1.25 1.50 2.00
Medium Shock 1.50 1.75 2.25

MW MINONA 2120 IDIR? NIRANT

Character of Operation ~ Prime Mover

Uniform Electric motor
Light Shock Steam turbine, gas turbine
Moderate Shock Multi-cylinder combustion engine
Heavy Shock Single-cylinder combustion engine
- Dynamic Factor K, = C, 7 27pn
50
50472000 DI R? 09303 MY e
78
_— 0°75°1 ON1T D0MW NPT V1Y e
K,=C,= < 784200v
78 D72 WY NN D007 200 ,MPTA OO e
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\_ 1 0°12°1 D7A1T D0MY K2 MpMTR DY e
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o _(12-9,
K—C—< B=—

>0 . Q=5 MW
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Y N 78 +4/200v
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C, P om o7pen
C, =1.0+4(m;-1.0)

.
Hyp <1.2; A=0.0
BG
poon=H < 1.2sﬁs1.7; A=0.00898[HBP
BG BG
ﬁ>1.7; A=0.00698
\ HBG
C, =1 9391 (H, = H ;) DOR 270971 X NM32
RIMIOWT NIWRINRD 1PN
Quantity Formula

Addendum a=m
Dedendum b=125m
Working depth h, =2m
Whole depth (min.) h, =2.25m
Tooth thickness t=m/2
Fillet radius of basic rack r, =0.300m
Clearance (min.) c=0.25m
Clearance, shaved or ground teeth c=0.35m
Minimum number of pinion teeth

¢ =20° N, =18

¢ =25° N, =12
Minimum number of teeth per pair

¢ =20° N,+N_. =36

¢ =25° N,+N,; =24
Width of top land (min.) t,=0.25m

j —0.00829 wx>




