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Optimum Design of Spur and Helical Gear Trains
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Abstract

This paper presents a design procedure of spur and
helical gear trains using an optimization method. The objectives,
used in the design methodology, are minimum center distance or
minimum volume of the gear set. The obtained gear train must
satisfy the conditions of surface fatigue strength, bending fatigue
strength and interference. Design examples of spur and helical
gear trains were carried out. The results show that, with the
minimum volume objective function, center distance of the gear

set is not minimum. On the contrary, with the minimum center
distance objective function, the gear set volume is not minimum.
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= addendum

= dedendum

a
b
C = center distance
C, = elastic properties coefficient
d

= pitch circle diameter

S =
¢=

V =

face width
surface-strength geometry factor

bending-strength geometry factor

= dynamic factor

= face contact ratio

= gear ratio
= contact ratio

= number of pinion teeth

diametral pitch

= transmitted load

load sharing coefficient
pitch point pressure angle

pinion volume

0IPC = roll angle at initial point of contact

Pn
%
)
¢,

OH

OB

= normal diametral pitch

= helix angle

= transverse pressure angle
= pressure angle

= contact stress

= bending stress

Sbend = bending strength

Ssurf =

surface strength

AMMO74

HLPSTC = roll angle at lowest point of single tooth contact
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P d, N, | N c F m, JP K, Os O.-IPC O0,-LPSTC
2.00 9.500 19 | 76 | 23750 | 4712 | 1681 | 0.328 | 0.486 | 3.147 72.798 51.609
2.25 8.444 19 | 76 | 21111 | 5585 | 1.681 | 0.328 | 0501 | 3.262 74.115 52.543
2.50 7.600 19 | 76 | 19.000 | 6283 | 1.681 | 0.328 | 0.514 | 3.488 76.640 54.333
3.00 7.000 21 | 84 | 17500 | 5236 | 1.701 | 0.344 | 0525 | 5.108 76.257 63.028
4.00 6.500 26 | 104 | 16.250 | 3.927 | 1.739 | 0.373 | 0.534 | 8.857 76.544 75.851
6.00 7.667 46 | 184 | 19167 | 2618 | 1.823 | 0.442 | 0.513 | 14.836 64.475 77.733
8.00 10.000 80 | 320 | 25.000 | 1.963 | 1.881 | 0.482 | 0.480 | 19.805 54.111 70.319
10.00 | 17.100 | 171 | 684 | 42.750 | 1571 | 1.930 | 0513 | 0.414 | 19.735 36.178 49.257
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P d, N, | N, v F m, JP K, Os O,-IPC O,-LPSTC
2.00 9.500 19 | 76 | 334.020 | 4712 | 1681 | 0.328 | 0.486 | 3.147 72.798 51.609
2.25 8.889 20 | 80 | 259.940 | 4.189 | 1.691 | 0.337 | 0495 | 4.080 74.345 57.543
2.50 8.400 21 | 84 | 208920 | 3.770 | 1.701 | 0.344 | 0502 | 5.150 76.571 63.288
3.00 8.000 24 | 96 | 157.910 | 3.142 | 1.725 | 0.363 | 0.508 | 7.288 75.837 71.199
4.00 7.000 28 | 112 | 120.900 | 3.142 | 1.751 | 0.383 | 0.525 | 10.185 76.482 78.933
6.00 8.000 48 | 192 | 118.440 | 2.356 | 1.828 | 0.445 | 0.508 | 15.845 64.857 78.826
8.00 10.000 | 80 | 320 | 154210 | 1.963 | 1.881 | 0.482 | 0.480 | 19.805 54.111 70.319
10.00 | 17.100 | 171 | 684 | 360.750 | 1.571 | 1.930 | 0513 | 0.414 | 19.735 36.178 49.257
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Py d; N | N |y m, c O, O,-IPC
2.00 10.154 20 80 10 18.092 1.594 25.386 0.345 26.291
2.50 8.123 20 80 10 14.473 1.594 20.309 0.660 36.337
3.00 6.770 20 80 10 12.061 1.594 16.924 1.120 47.360
4.00 5.077 20 80 10 9.046 1.594 12.693 2.590 72.011
6.00 4.400 26 | 104 | 10 6.031 1.637 11.000 6.274 78.330
8.00 4.442 35| 140 | 10 4523 1.680 11.106 10.440 77.153
10.00 4.569 45 | 180 10 3.618 1.712 11.424 15.371 77.645
12.00 4,993 59 | 236 | 10 3.015 1.740 12.481 19.553 73.748

a7 4 mé’wﬁmmammmﬂadLﬁmi@ﬂmimﬂ%mmﬁﬁav‘?iqmamﬂaai’u

Py d, N N |y m, Vv O O,-IPC
2.00 12.208 20 80 35 5.477 1.436 641.090 0.951 27.695
2.50 9.766 20 80 35 4.382 1.436 328.240 1.815 38.253
3.00 8.138 20 80 35 3.651 1.436 189.950 3.081 49.833
4.00 6.104 20 80 35 2.739 1.436 80.136 7.112 75.714
6.00 6.307 31| 124 | 35 1.826 1.479 57.045 14.647 78.806
8.00 6.371 45 | 180 | 28 1.673 1.588 53.327 19.399 78.530
10.00 5.153 50 | 200 | 14 2.597 1.706 54.166 18.538 79.016
12.00 4,993 59 | 236 | 10 3.015 1.740 59.028 19.553 73.748
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