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Figure 10-5 Drawing board fayout for the involute.
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Figure 10-2 Principal parts of gear teeth.



Figure 10-3 Component of velocity normal to tooth surface st point of
contact is same for both gears.

Figure 10-1 Fric-
tion cylinders.
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Figure 10-9 Basic rack for 20° full-depth Figure 10-10 Basic rack for 144" full-depth
involute system. 25° system is similar except involute system.
for change in angle.

Figure 10-11 Basic rack for 1 4}" composite system.
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Figure 10-18 Beam strength of gear tooth.
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Table 10-1 FORM OR LEWIS FACTOR y FOR SPUR GEARS WITH LOAD
AT TIP OF TOOTH

{

No. |14-112°| 20° 20° No. [l4-1]2°} 20° 23; | No. li4-1j2°} 20° 20°
of |Full |Full Stub of Full | Full | Stib” - of Full | Full Stub
Teeth | Depth| Depth Teeth | Depth| Depth Teeth | Depth| Depth
10 {0.056 { 0.064 | 0.083 19 }0.088}{0.100}0.123 43 {0.108 { 0.126 | 0.147
11 |0.061|0.072 | 0.092 20 ]0.090{0.102 | 0.125 50 |0.110]0.130]}0.151
12 |0.067 | 0.078 | 0.099 21 0.09210.1040.127] 60 }0.113|0.134 ) 0.154
13 {0.07110.08310.103] 23 |0.094}0.106 0.130 75 10.115(0.1380.158
14 {0.07510.088 | 0.108 25 }0.0970.108]0.133] 100 |0.117}0. 1421 0.161
15 10.078}0.092 |0.111 27 10.099{0.111}0.136] 150 |0.119]0.146 0.165
16 {0.081|0.094(0.115 30 lo.1o1|o.114|0.1391 300 [0.122]0.150 0.170
17 10.084 }0.096 { 0.117 34 10.104{0.118 | 0.142
18 |0.086]0.098 { 0.120 38 10.10610.122|0.145 | rack ]0.124 [0.154 0.175




Table 10-2 ALLOWABLE WORKING STRESSES, PSI, AND VALUES OF
K FOR GEAR MATERIALS

Hardness Bending, o, psi Com- K, K,
Material pression, | 143°, | 20°,
Spur, e, PSI psi psi
BHN R Helical Bevel
Cast iron 160-200 5,000 3,000 50,000 56 76
Cast iron 210-245 7,000 4,000 60,000 80 110
Steel 160-200 20,000 10,000 60,000 43 59
Steel 210-245 22,000 11,000 70,000 58 80 .
Steel 302-351 33-38 32,000 15,000 | 100,000 119 | 163
Flame or induction
hardened’ 48-53 35,000 15,000 }§ 160,000 305 1 417
Carburized or case B
hardened 58-63 55,000 30,000 {200,000 477 ‘651

Values for X are calculated for both gears of the same material. For combinations of
steel and cast iron or bronze, see Problem 12.

Table 10-2A ALLOWABLE WORKING STRESSES, AND VALUES OF X
FOR GEAR MATERIALS, SI UNITS

Y

Y -
Hardness Bending, o6, MPaj -—
. Com- K, K,

Material Spur, pression, | 14}°, 20°,

BHN Re Helical | Bevel §0.c, MPa| MPa MPa

Cast iron 160-200 34.5 20.7 344.8 | 0.386 | 0.524

Cast iron 210-245 48.3 27.6 413.8 | 0.552 | 0.759

Steel 160-200 137.9 69.0 413.8 | 0.297 | 0.407

Steel 210-245 151.7 75.9 482.8 | 0.400 | 0.552

Steel 302-351 | 33-38 1 220.7 | 1034 689.7 | 0.821 | 1.124
Flame or induction

hardened 48-53 | 2414 11034 ] 1,103.4 | 2.103 2.876
Carburized or case

hardened s8-63 | 379.3 | 2069 | 1,379.3 | 3.290 4.490

Values for X apply when both gears are of same material.
For combinations of steel and cast iron or bronze, see Problem 12.
Stress values are thosc of Table 10-2 divided by 145, being the conversion factor from

psi to MPa.



