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Tooth Shape Error Measurement of Straight Bevel Gear Based on Electrical Generating
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[ABSTRACT] According to the traditional inspec-
tion method for straight bevel gear’s tooth shape error
based on the contact moulage exists defects of difficult
quantitative description of geometric errors and poor trace-
ability vector-valued, a kind of tooth shape error measure-
ment and evaluation method of straight bevel gear based
on electrical generating is presented. Firstly, the theory
tooth shape of straight bevel gear and mathematical model
of tooth shape error measurement is established, then sen-
sor in space scanning straight bevel gear’s tooth shape and
forming theory curve on the gear measurement center is
controlled based on the closed-loop AC servo control sys-
tem, tooth shape error of straight bevel gear is measured
and evaluated based on the sensor readings in the process
of continuous scanning. Experiment results show that, this
method can realize the automatic measurement and evalu-
ation of straight bevel gear’s tooth shape error in existing
CNC gear measurement center, and has significant advan-
tage of the measurement efficiency, high degree of automa-
tion, and good vector-valued traceability.
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Fig.1 Half section of straight bevel gear
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Fig.2 Sensor track of measuring tooth shape error
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Fig.3 Coordinate of sphere involute
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@, = arccos (cos8,/cosdy) , (3)
K, 8, S 5V Heme A B 0 TARHE A
FIHERTE =Mt 6, MITHREAZ:

8, = arccos (cosScosX+sindsinXsina) , (4)
Hrfr, sinX=sinf, /sinq, , (5)
0,=8,-9, (6)
A, 8, WTHEA
SRR AT
Oy = arcsin (sindcosa) , (7)
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Fig.4 Gear measuring center
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Fig.5 Installation of straight bevel gear
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Fig.6 Basic parameter input interface
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Fig.7 Measuring result
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