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Abstract

In a new involute-circular arc tooth profile which is composed of an involute curve in the
vicinity of pitch point, a circular arc in the addendum part, and a curve in the dedendum part
which is generated by the circular arc profile of mating gear tooth profile, the tooth contact stress
is calculated analytically and the root fillet stress is calculated by the finite element analysis.

The root fillet stress and the Hertzian contact stress of composite tooth profile gear are
decreased with increasing the pressure angle and with decreasing the radius of circular arc
and unwound angle. Compared with the standard involute gear, the root fillet stress is decreased
by 2~15% and the Hertizian contact stress is decreased by 6~24%.
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Table 1 Relationship between number of teeth, pressure angle, contact ratio and max. fillet stress in

involute tooth profile gear

(@) (Z=30)
: : Max. compres- .
Pressure angle Contact ratio Max. tensile O, p Angle of critical
Number of teeth (o) (M.) fillet stress(or) | V€ f1(1(17et) stress section
14° 1.98 91.56 —108.9 19.9°
18° 1.74 81.15 —99.95 29.92°
30 20° 1.65 76.1 -95.73 26.7°
22° 1.57 69. 97 —89.99 24.08°
26° 1. 44 60. 94 ~81.94 30.55°
30° 1.35 53.99 —76.09 38.2°
(b) (Z=60)

Pressure angle | Contact ratio

Number of teeth

Max. tensile

Max. compres-
sive fillet stress

Angle of critical

(ao) (M.) fillet stress(or) (a2) section
14° 2.23 86. 96 —100.7 32.86°
18° 1.9 76.33 —91.79 30.63°
60 20° 1.78 70. 49 —86.57 28.53°
22° 1. 68 66. 1 —82.85 29.36°
26° 1.52 58. 61 --76.75 35.95°
30° 1.4 52. 04 —71.14 45.61°
(c) (Z=100)
: : Max. compres- ..
Number of teeth Pressnzrai )angle Cont(a}ﬁ[t )ratxo fill\l,f:t‘xét ::gsszi) sive ﬁgl et) stress Angl(; egiioﬁntlcal
i O
14° 2.38 83.51 —95.51 34.05°
18° 1.99 75. 04 —89.01 29.79°
100 20° 1.85 69. 22 —83.77 26.71°
22° 1.73 63. 54 —78.98 35. 46°
26° 1.55 57. 56 —74. 43 36.6°
30° 1.43 52.4 —70.91 44.1°
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Table 2 Relationship between number of teeth, pressure angle, contact ratio and max. fillet stress in

composite tooth profile gear

(a) (Z=30)
Number of Pressure P a Contact lfvill?)eci t:gseisle Nﬁax._ C‘}‘.’;' Angle of
teeth angle (ay) com ratio(M.) (o7) S {Jetezill"ezss (la.) critical section
14° 1° 12 1.34 79. 36 —95.74 24.2°
1° 17 1.7 90. 15 —107.8 27°
18° 1° 14 1.32 71.92 —89. 35 32.8°
1° 20 1. 59 80. 28 —99. 06 23.1°
20° 1° 15 1.3 68. 33 —86. 36 30.2°
30 1° 23 1.57 75.92 —95.18 27°
29° 1° 17 1.31 65. 31 —84.01 35.4°
* 1° 23 1.48 69.4 —88.87 30.7°
26° 1° 21 1.3 58. 45 —78.47 37.7°
1° 25 1.37 60. 38 —80. 87 31°
30° 1° 28 1.3 52.81 —74.43 40.2°
1° 33 1.34 53.27 —74.95 41.9°
(b)y (Z=60)
Number of Pressure P a Contact If\;ll?:t ;f;]essi;e Ig{%}s(éivg(;’rirll: Angle of
teeth angle(a,) com ratio (M.) (o7) let stress (a.) critical section
14° 1° 12 1.3 71.93 —84.11 37.3°
1° 26 1.93 86.74 ~—100.6 27.7°
18° 1° 15 1.33 67.37 —8l1.21 33.4°
1° 35 1.8 76. 14 —91.25 37°
20° 1° 16 1.31 64.14 —78.64 38.3°
60 1° 35 1.67 70. 38 —85.99 27.2°
22° 1° 18 1.31 61.08 —76.34 35. 32°
1° 37 1.59 65.95 —82.25 31.3°
26° 1° 23 1.3 54.95 —71.69 36.9°
1° 25 1.5 58. 55 —76. 27 32°
30° 1° 33 1.3 51.1 —69. 06 50. 60°
1° 63 1.4 51.9 —71.07 41.57°
() (Z=100)
Number of Pressure P a Contact I}'Ii?]’é‘t ts?r’:g: ‘l\ggéiv Sl | Angle of
teeth angle(ao) com ratio(M.) (a7) {)et stress (c.) critical section
14° 1° 12 1. 34 71.51 —82.13 38.9°
1° 23 1.8 81.93 —93.74 27.2°
18° 1° 14 1.33 65.78 —178.06 34.25°
1° 39 1.81 74.03 —87.55 30°
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20° 1° 15 1.31 63. 26 —~176. 36 39.5°
0 1° 40 1.69 69. 04 —83.25 34°
1
29° 1° 17 1.32 60. 1 —74 36.2°
1° 28 1. 49 63. 28 —77.86 38.1°
26° 1° 22 1.3 54.24 —69. 51 48. 25°
1° 74 1.53 57.45 —73.84 41.1°
30° 1° 33 1.31 50.93 —67.85 50. 95°
1° 104 1.43 51.22 —69. 24 40.95°
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