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A new looth profile which is adjusted on the amount of addendum modification factor is proposed
for reducing vibration and noise of gears. The transmission error of the new profile can be designed
more uniformly than that of the standard involute profile. The basic concepts of tooth profile
modification are to reduce the load in contact area and to find the appropriate profile modification
factor for operation condition. In this study, gears were estimated to constructive safety of bending
strength and contact strength durability by using ROMAX program, and were compared with resuits

by design formula of AGMA standard.
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Fig. 1 Multi-axial differential system
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Fig. 3 Schematic of transmission error
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Table 1 Simulation condition.

Precondition Test load case
Duration (hour) 320
Temperature( © C) 110

Speed (rpm) 304

Torque (Nm) 2240
Lubricant SAE 80W

(b)
Fig. 4 Bending stress of standard helical gears (a) wheel’s,
(b) pinion’s
1@ FEA FEEAY A7 P AW E
A9 WlEE 7P AAERR, | & 7]E8k] 1
Exd T AlEdelA s FAsY. £33 M
Z7A TS AF FFPAE 32,000 A F

1%91 320 Ao g 7%0}"33}8

Fig. 4 & d2jd ZFE7]o%] diz ¥3849%
W AlEdelde R 8 ZA3g vrERITH

dy& 1 3 g1 9 #¥8Ee 44 Ay
434.9 MPa 7 4348 MPa & %tk 7ZlojA4 A
SCM420H o it 3&53-8¥ S, (=903 MPa),
g A 5 AL( 1), LEAF K7 (=1), A=A
Kp (=15 52 4 @ ddg 24, hAde &
e W deS 90 4 Ul

Fig. 5& @24 &7 A 3589S
W A EYeldes 4 AnE veidth E3
4 Az, dy2 1 % 81 9 HEFHE a4
AU 14444 MPa 7 14442 MPa & H3t}
A SCM420H o e HEHEHZH 5, (1545
MPa), AT C, =), E=AF C, EDAEA
A C, D BEAS C, D) $& A @l



S USSS|A K 287 535 pp. 632-637 May 2011 / 635

HAdd A, kI HESHES o dLe Table 2 Geometry of helical gear set

A8 4 31 Fig. 6 & #A&EE &Fd e Arrangement type: Gear set

7101 Al2®le] HA WEFS YeERHar ) Table Ratio 0.96(24/25)

19 AL F&3 237, waro] BRA o Normal module:, m-n (mm) 5.0(Standard)

WA 8446y 02 HEIR oW, ATl Ae Normal pressure angle (deg) 20.0

2 Jojgel wEge FAY AEdSs & F ¢ Helix angle (deg) 17.5

o Table2 & g4 704 AL RdSF= 1 Pinion 1 Hand: Left

olt}, Transverse pressure angle (deg) 20.889

Working face width (mm) 45.0
Working center distance (mm) (ca}é?lﬁ;ig(]&%u& 5)

o Reference center distance (mm) 128.445
- Extensiop to reference center 182104
. distance (mm)
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Fig. 5 Contact stress of standard helical gears, (a) wheel’s, 711 &% 4% Bl
(b pinion’s Table 3 Modification of gear geometry
G . Pinion 1 Wheel 1
R ——— COMEUY | Standard | Modified | Standard | Modified
gy P4 Addendum
coefficient 0.0 2.081e-5 0.0 2.085e-5

Root dia. | 118.57 116.04 113.32 111.34
Tip dia. 141.07 143.05 135.82 | 13835
Form dia. | 123.66 122.95 118.55 118.05

Tooltip | 54 1.76 1.50 1.79

radius
0.66 Addendum 5.00 5.99 5.00 6.26
Dedendum 6.25 7.51 6.25 7.24

Fig. 6 Deflection (Unit : mm)
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Table 4 Bending stress and contact stress Ae &5e ZAAAFH FAC A9 FI3&HEH
Pinion 1 Wheel 1 Kgé Lwe ALAH Ko GHEAFTE FAAZY
(Stress: MPa) (Stress: MPa) 2= gles Folsad.
Gear type | Bending | Contact | Bending | Contact
Standard 367 1288 401 1289 Transveres ransmission omor: Pinian 1 > Whes 1
Profile- SO s e
shified 344 1189 370 1189 )
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Fig. 8 Transmission error (a) standard gear, (b) profile-
shifted gear
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