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Spiral Bevel Gear’s Numerical Control Machining Model with
Six Axes Five Linkages
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Abstract

Based on the space coordinates transformation principle, the movement rules of the numerical
controls spiral bevel gear machine with six axes five linkages were studied, and the machine machining
coordinate systems were established. The principle was analyzed from the traditional machine to the
numerical controls machine with six axes five linkages and its numerical control mathematical model
was proposed. Moreover, according to the gear generating method of traditional machine, the gear
generating machining principle of the spiral bevel gear with six axes five linkages was established.
Finally, according to the example computation, the instantaneous locations and fourth-order

expressions with the time were obtained when five linkage axes machining.

Key words  Spiral bevel gear, Six axes five linkages, Machining model, Transformation
principle, Generated method
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Fig.1 Structure of spiral bevel gear machine with
six axes five linkages
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Fig.2 Coordinate systems of spiral bevel gear

cutter with six axes five linkages
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Fig.3 Coordinate systems of mechanical spiral bevel

gear machine
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Tab.1 Basic parameters of hypoid gear vice

Ti H N SN 4 i H 2\ N

%L 19 62 ik /(°) 17.416 777.583 3
JEF1 £ 7(7) 20 20 HEEM /() 16.566 775.433 3
ANERE /mm 132.334 0 g /(°) 19.566 778.433 3

PR /mm  4.928 0 1.905 0 || 15 1 %% /mm 36.830 0

B /mm 2.692 4 5.7150
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Tab.2 Gear machining parameters

ZH B S8 HE
BmJIAL S, /mm  97.944 9 || IRHE R, 1.0232
WG G 6./(°)  52.808 4 || EHEFEAL E,,/mm 0

K47 X,/mm 0
RAE Xp/mm

MURZHESM 7,,/(°)  75.433 3
-0.0333
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Tab.3 Numerical control axes movement locations of

gear machine with six axes five linkages

Xi/mm  YHi/mm  ZHi/mm  AH/C) B/
68.5795 —77.9569 35.8560 —53.8064 75.4333
71.2040 —75.8891 35.8560 —51.5671 75.4333
75.0047 —72.6225 35.8560 —48.3467 75.4333
77.4435 —70.3386 35.8560 —46.0669 75.4333
82.0053 365.6113 35.856 0 43.133 4 75.433 3
78.554 1 69.245 2 35.856 0 45.034 6 75.433 3
76.151 9 71.567 6 35.856 0 48.783 2 75.433 3
73.672 0 73.806 7 35.856 0 50.093 8 75.433 3
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Tab.4 Numerical controls axis expression coefficients

of gear machine with six axes five linkages

fh iy 1By 2 B 3B 4 By

e

X —-55.1204 25.8653 —-0.2698 —-0.1023 0.0028
Y -67.2163 —26.9215 5.6276 —0.2677 0.0037
V4 35.856 0 0 0 0 0
A —125.966 4 12.000 0 0 0 0
B 75.433 3 0 0 0 0
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Tab.7 Water application uniformity deviations between 1 m
and (.25 m distanced grid points for 30PSH sprinklers
[ ABIT s B 2R MR (R RV ¢ IR/ € HIERES
MEE/m ERRALA EEARAE EARAS ESMBAS

1 0.8 0.3 0.4 0.2
0.25 0.6 0.3 0.2 0.3
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