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Plastic Gears with Basic Rack Consisted of Sine Curves
(Power Loss Reduction and Load Capacity Enhancement)
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Fig.1 Sine-curve basic rack (transverse)
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Fig.2 Generated tooth profile

3. EsXph#RRE & 1 AR 2 — FREDLE

3-1 EEHT FLIEFTA LR 22— FHEL
% 2 IR T IERME N HIZ OWT, TR OB L O
BORFEITD. 7efs, WHWEDOFET (M, z, dy, df) 22—
F & D ORI O 72 7425 % h,=1.00, h=1.250
L. 20D EZMMEEDOIE A «TXEG) LY
21.801° L7205, 7ok, ERHEIEA VAR 2— FHE EIH
B, ERiZzEHELT5.

FUIRTA VR Y a— MR LR 2 (R T IER R
DT 3 1R T L 9 ICIERHMBEREDIE S AT T
0.0951mm K& <, tHIETIL 0.0686mm /NSy, £, HE
%, EHREEOE A 1.801° KE WD &b FHEE
££ d,=48.250mm TIXIEL AR HLD1Z 9 A% 0.0042mm /s & <
d=47.750mm TiX 0.0044mm KX W2, A ARV =2— MFE
L ESEHRR I EO vy FHMTEORRIE, FERLTH D &
=25.

2 OEZHREED 1 vy FRODHZEWIT, K 417
T EHIZ@), (), (), hiEmE & E D 1 R TH S
2, ©FBLO(NE, M & MR O 2 ik CTH 5.

I2FTRYZBDHE 1O KR a— MEHEOTD
FLR2OEKMBEFOT Y EEZK5IRT. 4R
22— FEEOTRY R E ERHREEO TR FKEXN D
LA ORI EORRTRERD. A VAR 22— MEEO
WA, BRTRYRITS T 7O, Thbb, WAV
DEI, DEREWVKEDY TRKAMEE 2D, E%ihiE
OEATE, P & M O DS WAL Tl B 2 7R
F72, AR Y 22— MEE L BRI E O KA g
TEHE, A VRY 2— FEEORKT Y (L0916 THY,
ESZ AR B O R K0 L 0371 Th 5 7= O IEL R
BHORRKTRY)RIIA VR 2— MNEHEDO 405%TH5. L
ML, BEFRENIT R ROKRKELT TRED O TIER
Wiz, TRYVEBCHETS 28275, 22T, $9
mfEZ G DL I ITERTD.

Table 1 Gear data-1

Item Unit Pinion | Gear
Tooth profile | - Involute
Geartype | ---- Standard / Spur gear
Module mm 1
Number of teeth | -—-- 48 48
Pressure angle deg 20
Reference diameter | MM 48.00 48.00
Tip diameter mm 50.00 50.00
Root diameter mm 45,50 45,50
Facewidth mm 8 8
Center distance mm 48.00
Backlash mm 01
Contactratio | — 1748

Table 2 Gear data-2

Item Unit Pinion | Gear
Tooth profile | - Sine-curve
Geartype | - Spur gear
Module mm 1
Number of teeth | - 48 48
Dedendum factor | ----- 1.250
Pressure angle deg 21.8014
Reference diameter | MM 48.00 48.00
Root diameter mm 45,50 4550
Facewidth mm 8 8
Center distance mm 48.00
Backlash mm 0.1
Contactratio | -—- 1.257
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Sine-curve

involute

Fig.3 Tooth profiles (Involute and Sine-curve)
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Fig.4 Gear meshing of sine-curve gear
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Fig.5 Sliding ratio of sine-curve gear and involute gear

Table 3 Sliding area

Gear type Sliding area
Sine-curve gear (Pinion) 1.78
Sine-curve gear (Gear) 1.78
Involute gear (Pinion) 3.51
Involute gear (Gear) 351
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Table 4 Calculation conditions

Item Unit Value
Material | - POM-C
Room temperature T 20
Young modulus MPa 2550
Poissonratio | = - 0.35
Specific torque Nm/mm 0.2
Rotational speed min’ 500
Density kg/cm® 1410
Thermal conductivity N/s-K 0.28
Specific heat JI(kg- K) 1330
Heat transfer coeficient | W/(m?- K) 334
Lubrication | ----- No grease

20 [Friction [ Hysteresis(P) R Hysteresis(G)

Total: 1.43
gz 0.637
i £ - Total: 1.15
[FN )
e 10
so 0.397 319
8 % 5 ~__0.414
0.397
T~ _0.414
Involute Sine-curve

Fig.6  Specific heat generation on tooth surface
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Table 5 Gear data-3

Item Unit Pinion | Gear
Tooth profile | ----- Sine-curve
Geartype | - Spur gear
Module mm 1
Number of teeth | ----- 10 100
Dedendum factor | ----- 1.250
Rack shift factor | ----- 0.3 -0.3
Pressure angle deg 21.8014
Reference diameter] mm 10.00 100.00
Tip diameter mm 12.70 101.50
Root diameter mm 8.10 96.90
Center distance mm 55.00
Backlash mm 0.1
Contact ratio -—-- 1.238

Fig.8 Gear meshing of sine-gear
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Fig.9 Sliding ratio of sine-curve gear and involute gear
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Table 6 Gear data-4

Item Unit Pinion | Gear
Tooth profile [ ----- Sine-curve
Geartype | - Helical gear
Module mm 1
Number of teeth | ----- 15 40
Dedendum factor | ----- 1.250
Rack shift factor | ----- 0.3 -0.3
Pressure angle deg 21.8014
Helix angle deg
Reference diameter | mm 15.00 40.00
Tip diameter mm 17.70 41.50
Root diameter mm 13.10 36.90
Facewidth mm 8 8
Center distance mm 27.50
Backlash mm 0.1
Contactratio | ---- 1.265
Overlap contactR. | ----- 1.470

A3xrhsavE

Fig.10 Gear rendering
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