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Design and manufacture of lightweight for spiral bevel gear with
double pressure angles of mining reducer

XIAO Wang—giang
( Department of Mechanical and Electrical Engineering Xiamen University Xiamen 361005 China)

Abstract: The structure of reducer has a great influence on the lightweight of whole mining machine. Optimizing the
structure of the spiral bevel gear can effectively reduce the weight of gear bearing and box shell. In terms of the work—
ing conditions of coal mine reducer an asymmetric spiral bevel gear with a large pressure angle at driving side and a
standard one at coast side was presented. The theory of meshing transmission and the equation of tooth face for spiral
bevel gear with double pressure angles were proposed. The effect of asymmetric design on the increase of the pressure
angle of driving side was analyzed. The tooth shape of asymmetric spiral bevel gear for main reducer was calculated
and then the driving gear and driven gear of asymmetric and symmetric spiral bevel gear were compared. The asymmet—
ric single-side cutter and alternate blade cutter were designed and processed. In this paper the spiral bevel gears with
double pressure angles were manufactured and the experiment of fatigue strength was carried on using a closed test
bench. The results show that the effect of asymmetric spiral bevel gear on lightweight is obvious and the symmetric spi—
ral bevel gear can be replaced by asymmetric gear.
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Fig. 1 Theory of spherical involute for asymmetric
spiral bevel gear
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Fig. 2 Theory of meshing profile for asymmetric spiral bevel gear
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Fig. 3 Profile coordinate system for spiral bevel gear
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Table 1 Parameters of symmetric and asymmetric gear

m/mm 4.5 4.0
: 2 =19 z,=28 5 =19 z,=28
B/(°) 35 ) 35 )
al(°) a=20 a,=20 ;=30
x -0.21 -0.21 8
x, -0.018 -0.018 Fig. 8 Milling cutter for driven spiral bevel gear
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Fig. 7 Symmetric and asymmetric driving gear 9

Fig. 9 Manufacturing of asymmetric spiral bevel gear

12-15

Fig. 10 Driven gear of symmetric and asymmetric gear
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Fig. 12 Closed test bench for driving axle
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11 Table 3 Fatigue life test of symmetric and asymmetric gear
Fig. 11 Driving gear of symmetric and asymmetric gear 10*
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