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Table 2-1 Reduction ratio range and efficiency of reducers
Type Ratioc range Reduction Efficiency(%)
Bevel Gear 1:1~5:1 Single 97.0%
1.2:1~6:1 Single 97.0%
Helical Gear to 30:1 Double 94.1%
to 200:1 Triple 91.3%
3.5:1~6:1 Single 97.5%
to 30:1 Double 95.1%
Planetary Gear -
to 200:1 Triple 92.7%
to 1800:1 Quadruple 90.4%
6:1~-119:1 Single 92.5%
Cycloidal Gear to 7500:1 Double 85.6%
to 658000:1 Triple 79.1%
5117511 Single 45~94%
Worm Gear
to 6000:1 Double 28 ~—65%
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(a)Reaction forces

P(Px,Py)

(b)Transformed forces

Fig. 3-2 Force transformation
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Roller 3 \
/

Housing roller gear

(a) For cycloidal plate gear #1

Fig. 3-4 Contact forces at contact points bhetween plate pgears and

housing roller gears (continued)
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(b} For cycloidal plate gear #2

Fig. 3-4 Contact forces at contact points bhetween plate pgears and

housing roller gears
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Plate Gear #1

Roller 1

Plate Gear #2

Fig. 3-5 Component and resultant forces, when N=3
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(a) For cycloidal plate gear #1 and rollers

Fig. 3-7 Resultant contact forces, when N=9 {continued}
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(b} For cycloidal plate gear #2 and rollers

Fig. 3-7 Resultant contact forces, when N=9
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Fig. 3-8 Reaction forces on cycloidal plate gear #1
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Fig. 3-10 Transformed forces at instant velocity centers
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of cycloidal plate gear #1 and output pin gears

Fig. 3-12 Forces
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Fig. 3-15 Input shaft torque of cvcloidal plate gears
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Fig. 4-1 Flowchart of "Clanalysis" program
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Table 5-1 Input parameters for example #1

Input parameters

Input values

Radius of cycloidal reducer ( R) 100mm
Number of rollers in housing roller gear ( Z ) 3ea
Radius of roller ( Rz) 10mm
Number of pins in output pin gear ( Zp) Bea
Radius of output pin ( R,) Bmm
Distance to output pin ( D) G0mm
Eccentricity of center ( &) Smm
Output-shaft torque ( 7°,) ~100, 000Nmm

Fig. 5-1 Cycloidal plate gears for example #1
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Table 5-2 Transformed forces and contact forces for example #1

Output-—

Deg Fr Fplx Fply Fp2x Fp2y shaft

) (N) (N) (N) (N) (N) torque
T ,(Nmm)
0 17326.0 2501.71 | —4625.70 | —2550.38 | 5374.30 | —100000
5 16553.6 5841.64 | —-4877.79 | -5768.94 | 5322.21 | -100000
10 15963.7 5264.47 | —4733.03 | -5092.06 | 5266.97 | —100000
15 15528.7 4741.03 | -4791.11 | -4489.25 | 5208.89 | —-100000
20 15229.9 4258.30 | —4851.71 | -3946.79 | 5148.29 | -100000
25 150551 3805.89 | —4914.45 | -3454.04 | 5085.55 | —-100000
30 14997.6 3375.29 | —4978.93 | -3002.58 | 5021.07 | —100000
35 15055 .1 2959.22 | -5044.68 | —25685.49 | 4955.32 | —-100000
40 15229.9 2551.23 | -5111.23 | -2196.94 | 4888.77 | —100000
45 15528.7 214529 | -5178.03 | -1831.82 | 4821.97 | —-100000
50 15963.7 1735.46 | -b244.54 | -1485.38 | 475546 | —-100000
55 16553.6 131554 | -5310.17 | -1153.02 | 4689.83 | —-100000
80 17326.0 878.723 | -b374.30 | —830.058 | 4625.70 | —100000
65 16553.6 5768.94 | —-5322.21 | -5841.84 | 4677.79 | —100000
70 15963.7 5092.06 | —-5266.97 | -5264.47 | 4733.03 | —100000
75 15528.7 448925 | -5208.89 | -4741.03 | 479111 | —-100000
80 15229.9 3946.79 | -5148.29 | -4258.30 | 4851.71 | —-100000
85 150551 3454.04 | -5085.55 | -3805.89 | 4914.45 | -100000
90 14997.6 3002.58 | -b021.07 | -3375.29 | 4978.93 | —-100000
95 15055 .1 2585.49 | —4955.32 | —2959.22 | 5044.68 | —-100000
100 | 15229.9 2196.94 | —-4888.77 | —25651.23 | 5111.23 | —-100000
105 | 15528.7 1831.82 | —4821.97 | —2145.29 | 5178.03 | —-100000
110 | 15963.7 1485.38 | -4755.46 | -1735.46 | 5244.54 | —-100000
115 | 16553.6 1153.02 | -4689.83 | -1315.54 | 531017 | —100000
120 | 17326.0 2501.71 | —4625.70 | —2550.38 | 5374.30 | —100000
125 | 16553.6 5841.64 | —-48677.79 | -5768.94 | 5322.21 | —100000
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Table 5-3 Reaction forces and input-shaft forces for example #1

Input-
Deg Felx Fely Fe2x Fe2y shaft torque
(° ) ) (N (N) (N) T ,(Nmm)
0 1344 .05 4625.70 -1511.21 -5374.30 50000
5 1359.19 4677.79 -1496.57 -5322.21 50000
10 1375.24 4733.03 -1481.03 -5266.97 50000
15 139212 4791 .11 -1464.70 -5208.89 50000
20 1409.72 4851.71 -1447.686 -5148.29 50000
25 1427 .95 4914 .45 -1430.02 -5085.55 50000
30 1446.69 4978.93 -1411.89 -5021.07 50000
35 1465.79 5044.68 -1393.40 -4955.32 50000
40 1485.13 5111.23 -1374.869 -4888.77 50000
45 1504 .54 5178.03 -1355.90 -4821.97 50000
50 1623.87 5244 .54 -1337.20 -4755.48 50000
55 1542.93 531017 -1318.75 -4689.83 50000
60 1561.57 5374.30 -1300.71 -4625.70 50000
65 1546.43 5322.21 -1315.36 -4677.79 50000
295 1542.93 5310.17 -1318.75 -4689.83 50000
300 1561.57 5374.30 -1300.71 -4625.70 50000
305 1546.43 5322.21 -1315.36 -4677.79 50000
310 15630.38 5266.97 -1330.89 -4733.03 50000
315 1513.51 5208.89 -1347.23 -4791 .11 50000
320 1495.90 5148.29 -1364.27 -4851.71 50000
325 1477.67 5085.55 -1381.91 -4914 .45 50000
330 1458.94 5021.07 -1400.04 -4978.93 50000
335 1439.83 4955 32 -1418.53 -5044 .68 50000
340 1420.49 4888.77 -1437.24 -5111.23 50000
345 1401.08 4821.97 -1456.03 -5178.03 50000
350 1381.76 4755.486 -1474.73 -5244 54 50000
355 1362.69 4689.83 -1493.18 -5310.17 50000
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Table 5-4 Input parameters for example #2

Input parameters Input values
Radius of cycloidal reducer ( R) 100mm
Number of rollers in housing roller gear ( Z ) Tea
Radius of roller ( R z) 10mm
Number of pins in output pin gear ( Zp) Bea
Radius of output pin ( R,) Bimm
Distance to output pin ( D) 80mm
Eccentricity of center ( &) Smm
Output-shaft torque ( 7°,) ~100,000Nmm
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Fig. 55 Cycloidal plate gears for example #2
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Table 5-5 Contact forces and reaction forces for example #2

Output-— Input-

Deg Fr Felx Fely Fe2x Fe2y shaft shaft
) (N) (N) () () (M) torque | torque
T o(Nmm)| 7 ,(Nmm)
0 |5325.92/1056.87 | 1634.50 |-1085.87 | -1698.84 | —100000 | 16666.7
5 |5241 38|1064.89 | 1646.90 |—-1077.95|-1686.44 | —100000 | 16666.7
10 [5198.52|/1073.01 | 1659.46 | -1069.92 | -1673.88 | —100000 | 16666.7
15 (5195681081 .17 | 1672.07 | —1061.85 | —-1661.26 | —100000 | 16666.7
20 [5232.76|/1089.30 | 1684.65 | -1053.82 | -1648.68 | —100000 | 16666.7
25 [5311.18/1097.34 | 1697.08 | -1045.87 | -1636.25 | —100000 | 16666.7
30 [5250.84|/1091.61 | 1688.22 | -1051.53 | -1645.11 | —100000 | 16666.7
35 [b202.17| 1083.5 | 1675.68 | -1059.55 | -1657.66 | —100000 | 16666.7
40 |5193.66|/1075.34 | 1663.06 | -1067.61 | —-1670.27 | —100000 | 16666.7
45 |5224.98/1067.21 | 1650.47 | -1075.66 | —1682.86 | —100000 | 16666.7
50 |5297.35/1059.15| 1638.02 | -1083.62 | —1695.32 | —100000 | 16666.7
55 |b261.16|1062.59 | 1643.33 | —-1080.22 | —1690.00 | —100000 | 16666.7
60 |5206.64|1070.69 | 1655.86 | -1072.22 | -1677.47 | —100000 | 16666.7
65 [5192.44\/1078.84 | 1668.47 |-1064.16 | —1664.86 | —100000 | 16666.7
2955192 .44|11078.84 | 1668.47 |—-10684.16 | —-1664 .86 | —100000 | 16666.7
300 |5206.64 | 1070.69 | 1655.86 |—-1072.22 | -1677.47 | —100000 | 16666.7
305 |b261.16|1062.59 | 1643.33 |—-1080.22 | -1690.00 | —100000 | 16666.7
310 (5297.35/1059.15 | 1638.02 |-1083.62 | -1685.32 | —100000 | 16666.7
31515224 .98|1067.21 | 1650.47 |-1075.66 | —1682.86 | —100000 | 16666.7
320 |5193.66|1075.34 | 1663.06 |-1067.61 | -1670.27 | —100000 | 16666.7
3251520217/ 1083.50 | 1675.68 | —1059.556 | —-1657.66 | —100000 | 16666.7
330 |5250.84|1091.61 | 1688.22 | —-1051.53 | -1645.11 | —100000 | 16666.7
335(5311.18|1097.34 | 1697.08 | -1045.87 | -1636.25 | —100000 | 16666.7
340 (5232.76|1089.30 | 1684.65 |-1053.82 | -1648.68 | —100000 | 16666.7
3455195681081 .17 | 1672.07 |—-1061.85 | —-1661.26 | —100000 | 16666.7
350 (5198.521073.01 | 1659.46 |—-1069.92 | -1673.88 | —100000 | 16666.7
355 |5241.38|1064.89 | 1646.90 |-1077.95 | -1686.44 | —100000 | 16666.7
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Table 56 Input parameters for example #3

Input parameters

Input values

Radius of cycloidal reducer ( R) 100mm
Number of rollers in housing roller gear ( Z ) 9ea
Radius of roller ( Rz) 10mm
Number of pins in output pin gear ( Zp) Bea
Radius of output pin ( R,) Bmm
Distance to output pin ( D) G0mm
Eccentricity of center ( &) Smm
Output-shaft torque ( 7°,) ~100, 000Nmm

Fig. 57 Cycloidal plate gears for example #3
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Table 5-7 Contact forces and input-shaft torque for example #3

Input-shaft Input—shaft
Deg Fr torque Deg Fr torque
) (N) T ,(Nmm) ¢ (N) T ,(Nmm)
0 3967.46 12500
5 3922.00 12500
10 3907.03 12500 . . .
15 3922.00 12500 310 3207.03 12500
20 3967.46 12500 315 3922.00 12500
25 3922.00 12500 320 3967.46 12500
30 3907.03 12500 325 3922.00 12500
35 3922.00 12500 330 3207.03 12500
40 3967.46 12500 335 3922.00 12500
45 3922.00 12500 340 3967 .48 12500
345 3922.00 12500
350 3907.03 12500
355 3922.00 12500
Table 5-8 Reaction Forces for example #3
Deg Felx Fely Felx FeZy
S (N) (N) (N) ()
0 1432.57 1231.9 -1427.086 -1268 1
5 1436.75 1235.49 -1423.01 -1264.51
10 1440.95 12391 -1418.95 -1260.9
15 144516 1242.73 -1414 .87 —-1257.27
20 1449.39 1246.36 -1410.78 -1253.64
25 1453.62 1250 -1406.68 -1250
30 1457.85 1253.64 -1402.59 -12486.36
35 1482.08 1257.27 -1398.5 -1242.73
40 1466.3 1260.9 -1394 .42 -12391
45 1470.5 126451 -1390.35 -1235.49
50 1474.67 12681 -1386.31 -1231.9
55 1470.5 1264 .51 -1390.35 -1235.49
60 1466.3 1260.9 -1394 .42 -12391
65 1482.08 1257.27 -1398.5 -1242.73
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Table 5-9 Reaction Forces of pins for example #3

Deg (Qi1+Ti1)Max (Qiz+Tiz )Max Q1 Q2
") (N) (N) (N) {N)

0 -1962.03 1957.95 -1184.27 1184.27

5 -2080.16 2060.02 -1331.29 1330.5
10 -2073.48 2037.55 -1311.83 1310.78
15 -2074.14 2022 .82 -1302.15 1301.36
20 -2126.11 20569.92 -1360.96 1360.96
25 —-2095.41 2045 .27 -1330.5 1331.29
30 -2072.69 2038.34 -1310.78 1311.83
35 -2057.7 2038.75 -1301.36 130215
40 -1962.03 1957.95 -1184.27 1184.27
45 -2080.16 2060.02 -1331.29 1330.5
50 -2073.48 2037.55 -1311.83 1310.78
55 -2074 14 2022.82 -1302.15 1301.36
60 —-2082.05 2015.86 -1302.21 1302.21
65 —-2095.41 2045 .27 -1330.5 1331.29
295 -2074.14 2022 .82 -1302.15 1301.36
300 -2126.14 2059.95 -1361 1361
305 -2095.41 2045 .27 -1330.5 1331.29
310 -2072.69 2038.34 -1310.78 1311.83
315 -2057.7 2038.75 -1301.36 130215
320 —-2086.01 2081.93 -1349.58 1349.58
325 -2080.16 2060.02 -1331.29 1330.5
330 -2073.48 2037.55 -1311.83 1310.78
335 -2074 14 2022.82 -1302.15 1301.36
340 -2126.1 2059.91 -1360.95 1360.95
345 —-2095.41 2045 .27 -1330.5 1331.29
350 -2072.69 2038.34 -1310.78 1311.83
355 —-2057.7 2038.75 -1301.36 1302.15
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Table 5-10 Input parameters for example #4

Input parameters Input values
Radius of cycloidal reducer ( R) 100mm
Number of rollers in housing roller gear ( Zp) 9ea
Radius of roller ( Rz) 10mm
Number of pins in output pin gear ( Zp) 8ea
Radius of output pin ( R,) Bmm
Distance to output pin ( D) G0mm
Eccentricity of center ( &) Smm
Output-shaft torque ( 7°,) ~100,000Nmm

Table 5-11 Contact forces and input-shaft torque for example #4

Input—shaft Input—shaft
Deg Fr torque Deg Fr torque
) (N) T ,(Nmm) ¢ (N) T ,(Nmm)
0 3967.46 12500
5 3922.00 12500
10 3907.03 12500 . . .
15 3922.00 12500 310 3207.03 12500
20 3967.46 12500 315 3922.00 12500
25 3922.00 12500 320 3967.46 12500
30 3907.03 12500 325 3922.00 12500
35 3922.00 12500 330 3907.03 12500
40 3967.46 12500 335 3922.00 12500
45 3922.00 12500 340 3967 .48 12500
345 3922.00 12500
350 3907.03 12500
355 3922.00 12500
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Table 5-12 Reaction Forces of pins for example #4

Deg (Qi1+Ti1)Max (Qiz+Tiz )Max AT Q2
") (N) (N) (N) {N)

0 -1739.98 1735.9 —-888.204 888.204

5 -1830.54 1810.55 —-908.468 097.876
10 -1827.51 1791.78 -983.87 983.082
15 -1829.99 1778.82 -976.609 976.017
20 -1870.93 1804.74 -1020.72 1020.72
25 -1845.94 1795 .66 -997.876 008 468
30 -1826.92 1792.38 -983.082 983.87
35 -1813.7 1794.6 -976.017 976.609
40 -1739.98 1735.9 —-888.204 888.204
45 -1830.54 1810.55 -908.468 097.876
50 -1827.51 1791.78 -983.87 983.082
55 -1829.99 1778.82 -976.609 976.017
60 -1837.88 1771.69 -976.655 976.655
65 -1845.94 1795 .66 -997.876 008 468
295 -1829.99 1778.82 -976.609 976.017
300 -1870.95 1804.76 -1020.75 1020.75
305 -1845.94 1795.66 -807.876 0908.468
310 -1826.92 1792.38 -983.082 983.87
315 -1813.7 1794.6 -976.017 976.609
320 -1832.97 1828.89 -101219 101219
325 -1830.54 1810.55 -908.468 097.876
330 -1827.51 1791.78 -983.87 983.082
335 -1829.99 1778.82 -976.609 976.017
340 -1870.92 1804.74 -1020.71 1020.71
345 -1845.94 1795 .66 -997.876 008 468
350 -1826.92 1792.38 -983.082 983.87
355 -1813.7 1794.6 -976.017 976.609
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Table 5-13 Input parameters for example #5

Input parameters Input values
Radius of cycloidal reducer ( R) 100mm
Number of rollers in housing roller gear ( Zp) 9ea
Radius of roller ( Rz) 10mm
Number of pins in output pin gear ( Zp) 10ea
Radius of output pin ( R,) Bmm
Distance to output pin ( D) G0mm
Eccentricity of center ( &) Smm
Output-shaft torque ( 7°,) ~100,000Nmm

Table 5-14 Contact forces and input-shaft torque for example #5

Input-shaft Input-shaft
Deg Fr torque Deg torque
(° ) () T ,(Nmm ) (° ) T ,(Nmm)
0 3967.46 12500
5 3922.00 12500
10 3907.03 12500 . . .
15 3922.00 12500 310 3907.03 12500
20 3967.46 12500 3156 3922.00 12500
25 3922.00 12500 320 3967.46 12500
30 3907.03 12500 3256 3922.00 12500
35 3922.00 12500 330 3907.03 12500
40 3967.46 12500 336 3922.00 12500
45 3922.00 12500 340 3967.46 12500
345 3922.00 12500
350 3907.03 12500
3556 3922.00 12500
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Table 5-15% Reaction Forces of pins for example #5

Deg (Qi1+Ti1)Max (Qi21Ti2)Max AT Q2
") (N) (N) (N) {N)

0 -1607.43 1603.29 -710.563 710.563

5 -1681 .46 1661 .49 —-798.775 798.301
10 -1680.862 1644 .94 —-787.096 786.466
15 -1684.2 1633.03 -781.287 780.814
20 -1718.52 16562 .24 -816.573 816.573
25 -1696.96 1646.5 —-798.301 798.775
30 -1680.15 1645 .41 —-786.466 787.096
35 -1667.99 1648.73 -780.814 781.287
40 -1607.43 1603.29 -710.563 710.563
45 -1681 .46 1661 .49 -798.775 798.301
50 -1680.862 1644 .94 —-787.096 786.466
55 -1684.2 1633.03 -781.287 780.814
60 -1692.09 1625.8 -781.324 781.324
65 -1696.96 1646.5 —-798.301 798.775
295 -1684.2 1633.03 -781.287 780.814
300 -1718.54 16562 .26 -816.599 816.599
305 -1696.96 1646.5 —-798.301 798.775
310 -1680.15 1645 .41 —-786.466 787.096
315 -1667.99 1648.73 -780.814 781.287
320 -1681.82 1677.68 -809.75 809.75
325 -1681 .46 1661 .49 -798.775 798.301
330 -1680.862 1644 .94 —-787.096 786.466
335 -1684.2 1633.03 -781.287 780.814
340 -1718.52 1652.24 -816.57 816.57
345 -1696.96 1646.5 —-798.301 798.775
350 -1680.15 1645.41 —-786.466 787.096
355 -1667.99 1648.73 -780.814 781.287
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Table 5-16 Input parameters for example #6

Input parameters Input values
Radius of cycloidal reducer ( R) 100mm
Number of rollers in housing roller gear ( Zpz) bea
Radius of roller ( Rp) 10mm
Number of pins in output pin gear ( Zp) Bea
Radius of output pin ( R,) Smm
Distance to output pin ( D) 50mm
Eccentricity of center (e) 6mm
Output-shaft torque ( 7°,) ~100, 000Nmm
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Fig. 5-11 Cycloidal plate gears for example #6

Table 5-17 Contact forces and input-shaft torque for example #06

Input-shaft Input-shaft
Deg Fr torque Deg Fr torque
) (N) T ,(Nmm) ) () T ;(Nmm)
0 5776.12 20000
5 5518.32 20000
10 5321.38 20000 . . .
15 5176.15 20000 310 5321.38 20000
20 5076.40 20000 315 5176.15 20000
25 5018.06 20000 320 5076.40 20000
30 4998.86 20000 325 5018.06 20000
35 5018.06 20000 330 4998 86 20000
40 5076.40 20000 335 5018.06 20000
45 5176.15 20000 340 5076.40 20000
345 5176.15 20000
350 5321.38 20000
355 5518.32 20000
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Table 5-18 Input parameters for example #7

Input parameters

Input values

Radius of cycloidal reducer ( &) 100mm
Number of rollers in housing roller gear ( Zp) Bea
Radius of roller { Rp) 10mm
Number of pins in cutput pin gear ( Zp) 10ea
Radius of output pin ( R,) Bmm
Distance to output pin ( D) 50mm
Eccentricity of center (&) Smm
Output-shaft torque ( 7°,) ~100, 000Nmm

Table 5-19 Contact forces and input—-shaft torque for example #7

Input-shaft Input-shaft
Deg Fr torque Deg Fr torque
) ) T ,(Nm) ) () 7, (Nom)
0 6930.38 20000
5 6621.46 20000
10 6385.47 20000 . . .
15 6211.47 20000 310 6385.47 20000
20 6091.95 20000 315 6211 .47 20000
25 6022.06 20000 320 6091 .95 20000
30 5999.08 20000 325 6022 .08 20000
35 6022.08 20000 330 5999.06 20000
40 6091.95 20000 335 6022 .08 20000
45 6211.47 20000 340 6091 .95 20000
345 6211 .47 20000
350 6385.47 20000
355 6621.48 20000
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Table 5-20 Input parameters for example #8

Input parameters

Input values

Radius of cycloidal reducer ( &) 100mm
Number of rollers in housing roller gear ( Zp) Bea
Radius of roller { Rp) 10mm
Number of pins in cutput pin gear ( Zp) Bea
Radius of output pin ( R,) Bmm
Distance to output pin ( D) 50mm
Eccentricity of center (&) 4mm
Output-shaft torque ( 7°,) ~100, 000Nmm

Table 5-21 Contact forces and input-shaft torque for example #8

Input—shaft Input-shaft
Deg Fr torque Deg Fr torque
() (N) T ,(Nmm) (°) () T, (Nmm)
0 8661.99 20000
5 8276.29 20000
10 7981.66 20000 . . .
15 7764.42 20000 310 7981.66 20000
20 7615.21 20000 315 7764.42 20000
25 7527.96 20000 320 7615.21 20000
30 7499.25 20000 325 7527.96 20000
35 7527.96 20000 330 7499.25 20000
40 7615.21 20000 335 7527.96 20000
45 7764.42 20000 340 7615.21 20000
345 7764.42 20000
350 7981.66 20000
355 8276.28 20000
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Abstract

A Study on Force Analysis of Cycloidal Plate

Gears for Cycloid Speed Reducer

By Kim Do-Hyun

Department of Mechanical Design
& Manufacturing Engineering,
Graduate School,

Changwon National University,

Changwon, Korea

Most industrial machines, high rotational speed can be reduced to
a proper degree by applying a rotational torque. For this reason,
rotational speed reducer, as a mechanical components, plays a very
important role in modern industrial machines.

Normal ly speed reducer has such kinds planetary gear, bevel gear,
warm gear and cycloid speed reducer, and etc. Among all of these,
cycloid speed reducer owns the best performance, such as, high
efficiency, wide utility range, simplified structure. A cycloidal

speed reducer is a type of the speed reducers of machinery. The
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cycloidal speed reducer consists of two cycloidal plate gears,
housing roller gear, input shaft, output pin and shaft, and
eccentric bearings. Especially the cycloidal plate gear has the
peculiar parts of the teeth, because of gearing with the housing
roller gear that has the several rollers on the circular line. And
then all teeth on the cycloidal plate gear can be designed to
contact with the rollers on the housing roller gear at the same
time. Therefore the cycleoidal plate gear has always contact motion
with rollers and the force is interacted between roller gear with
cycloidal plate gear. Because the contact force must be required to
improve the accuracy in design procedures of cycloidal speed
reducers, this paper presents a force analysis approach derived by
static force equilibrium condition, geometrical adaptation, instant
velocity center method and relative velocity method.

By recognizing the rotational force from the input shaft, the
cycloidal plate gear will rotate in a contract direction to drive
output pin gears connected with the output shaft. One cycle rotation
of input shaft will bring one-tooth movement of cycloidal plate
gear, so that the rotational speed could be reduced according to the
teeth count. To avoid vibration and unbalance motion, pair os
cycloidal plate gears are normally employed.

This paper use a cycloidal plate gear which is designed and the
force which a cycloid speed reducer acts a speed reduction task when
it use statics characteristic and kinematics characteristic. This
paper present a force analysis theory,

After applying the presented force analysis theory, program
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"CFanalysis" is developed for analysing the force in cycloidal
plate gear. With this program the force analvsis theory is further
identified and for example, force analysis is also performed by
using "CFanalysis". The force variation changed with design factors
is researched in this paper for cycloid speed reducer. It 1s hoped

to have a benefit to utility the design for cyvcloid speed reducer.

Key word : Cycloid speed reducer, Cycloidal plate gear,
Housing roller gears, Qutput pin gears,
Force analysis theory, Rotational force,
Contact motion, Geometrical adaptation,

Contact force, Instant velocity center method
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