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A Study on Design of Reducer Using Hypoid High Ratio Gear
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ABSTRACT

A hypoid gear is a type of spiral bevel gear whose axis does not intersect with the axis of the meshing
gear. The size of a hypoid gear is compact and the ratio of contact is high; therefore, the noise is lower
than in other types. Due to these characteristics, the hypoid gear is commonly used in manufacturing
processes such as those of escalators and subway screen doors.

The purpose of this paper is to develop a reducer using the hypoid gear. In order to check the stability of
the proposed reducer, 3D modeling is carried out by CATIA, and a structural analysis is performed using
FEM (a finite element method).

Key Words : Hypoid Gear(5t0| ZO|= 7|0{), High ratio(X H|&), Reducer(ZZ7]), Finite Element Analysis
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Table 1 Basic data for hypoid gears design

Face apex beyond crossing point
Root apex beyond crossing point

Pitch apex beyond crossing point

Qutside diameter

Pitch diameter

Face angle of blank

A:

B:

c:

F:

G:

H : Shaft angle
4

K:

L Face width
M
P
R

: Quter cone distance

Fig. 1 Basic data for hypoid gears design
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Table 2 Specification of the reducer

Symbol Description

> Shaft angle

a Pinion offset

21,9 Number of teeth in pinion, gear
Mty Outer transverse module

b, Gear face width

B Mean spiral angle of pinion

Yeo Cutter radius

20 Number of blade groups

Item Value

Gear ratio 1/30

Input shaft rotational speed(rpm) 1,750
Efficiency(%) 80

Sound level 72
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Fig. 2 Schematic of hypoid gears
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Fig. 3 3D model of the designed reducer
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Fig. 4 FE model of the designed reducer
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Fig. 5 Boundary conditions of the reducer
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Fig. 6 Analysis of total deformation
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Table 3 Material properties of the reducer

Density Poisson's Elasticity
(kg/m?) ratio (GPa)
Steel 7,850 200 0.3
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Table 4 Natural frequency of reducer

Mode Number Natural Frequency(Hz)

1 535.44

785.04

1291.3

1914.5

1963.2

o0 lwiN

2083.6

2014 BQ -25 2= 3.05

33.275 Max
29578
25881
22183

18 486
14789
11.002
7.3945
36972

0 Min

0.00 100.00 ¢mrm) e
)
50.00

Fig. 8 Result of modal analysis
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