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Transmission Error Analysis of the Helical Gears for the Elevator
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Abstract

The elevator gear box with the helical gears needs to be developed instead of the one with the
worm gears to improve the efficiency. In order to develop the gear box, the analytical tool to predict
the helical gear noise is necessary to meet customer's noise requirement. Gear noise is related to the
loaded transmission error. Therefore, the simulation program for the loaded transmission error analysis
of the helical gears is developed in this study. Using the developed program, the effects of tooth
modification such as tip relief and the extent of tip relief are investigated. Finally, the procedures to
determine the tip relief and the extent of tip relief are proposed.
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Subscripts

1,2 : Driving gear, Driven gear
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Fig. 1 Finite Element Analysis on Deformation

Table 1 Absolute value of deflection U

F/H U(w/kgf/mm) Hl 21
7 0.2741652
P =500 kg
8 0.2740504
m, = 3.0 mm
9 0.2740005
08
07 e —— —+—

AZo 5

3t 3Hgol °l el 7}3H§i°

$& Fig 19 dEUA. o] 1elA &
b A9l BN @l 2 2m T
Ao wae Sl g

o]
A& ¥ 5 Aok

2ol A

2)¢) LEole}

g FH=79 A%
o diF] Frsaes sMdd o HEY A

(e}
=
o=z
43

539 28404 °R4°MA Ny 2% e
P/m,o2 UF #<d ¥Fe] doigk UE Table
13 #o] F3l1 Fig 2~59 Zol x4 A7)

virt

Fig. 4 Common characteristics of deflection in
whole depth direction G(y)
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Fig. 5 Common characteristics of deflection in
tooth width direction F(x)
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Fig. 6 Nomenclature for the contact deformation

Where

f(x) =V F(x), {(& =V F(d,
2=V G({), g(n=V G(n), ¥ =Ax

2= (x ¥l + G-’
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Fig. 7 Meshing action of the helical gear
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Fig. 9 Predicted contact pattern(49.8Nm)
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Fig. 10 Predicted transmission error(49.8Nm)

Table 2 Specification of Helical Gear

Driving Driven

Number of teeth 19 89
Normal module 2.5
Center distance 150mm
Norm::l g;;r:ssure 20°

Helix angle 25° LH 25° RH

Face width 50mm 48mm
Adde‘l‘l‘:}; mod. 03372 0.0893

W= 3 Wcos B, ®)

=1
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Fig. 13 Predicted transmission error(98.1Nm)
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Fig. 14 Contact pattern(49.8Nm)

Fig. 15 Contact pattern(98.1Nm)

Table 3 PPTE by tip relief and torque
B=a A M
Seygm | A%Gm) | PPTE |
TE | HF | 7| (@) (kgf/m)
EAN 719 | 719 | 7ol | Ao
10 10 | 0.402 16.20

;9“? 0 14 12 | 12 | 0371 17.36
14 14 0.364 17.94
10 | 10 | 0.226 11.57
49.8 0 14 12 1 12 | 0231 11.57
Nm

14 14 | 0.237 11.74
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Table 4 PPTE by the extent of tip relief

ERET N .
o | AAFHE ARy PPTE
B2 | o (¢m) 2 ol(mm) (m)
(um)
9.6 0.371
9.28 0.328
8.97 0.307
995 0 6.2
Nm 8.66 0.228
8.35 0.167
| .04 0.112
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