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Reverse Calculation Method of Base Circle Center Based on Involute Profile Measuring Points

WEI Jianjie, TANG Jie, SHI Zhaoyao
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Technology, Beijing 100124, China )

[ABSTRACT] Involute gear is a key part of mechanical equipment. In the process of gear measurement or mapping,
the base circle center needs to be obtained by inverse calculation of the measuring points, and the precision of inverse
calculation will directly affect the accuracy of gear measurement or mapping. In this paper, under the condition of known
radius of base circle, the method of establishing the non-linear least squares equation for inverse calculation of the center
of base circle was studied and solved by Newton method, and the coordinates of the center of base circle were obtained.
The main factors affecting the accuracy of inverse calculation were discussed: the number of measuring points of single
involute, the number and position distribution of the measured involute, the selection range of the initial value of the center
of base circle. The experimental design of the influence of the above factors on the accuracy was carried out. Taking the
involute cylindrical gears with modulus 3.5 and tooth number 36 as an example, the method proposed in this paper was
verified and the influence of main factors on the accuracy of reverse calculation was quantitatively analyzed. It is found
that at least 100 measuring points should be selected for each measured involute profile, and four involute profiles should
be selected in the circumferential uniform distribution direction for the reverse calculation of the base circle center. The
research in this paper has certain guiding significance and reference value for the inversion of the base circle center in the
measurement and mapping of involute gears.
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Fig.1 Reverse calculation of the base circle center by single involute

20194655628 552000] - Bt Bl&E A 71



‘_‘i.‘ »
Hl:%lﬁx RESEARCH

Aij:Hz/*Hio (8)
K, A, KRR Py (xy, vy) PREROTL AR IR
A5 Py (X, vio) ITTESITTFEGR IR A B 22 m AT
AR, i=1,2, -, myn RREARETIT LAY 14 JFI S
i’jzl 2, em.

JOE A R g (3 ) AE( 7 ) 45 2104 48 2k 5 )

B2 ZEFFERKERE L
Fig.2 Reverse calculation of the base circle center by

multiple involutes
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Fig.3 Process of Newton’s method
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Fig.4 Measurement points on profile in evaluation range
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Fig.5 Selection of the multiple involutes
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Table 1 Parameters of measured workpiece

T/ g wWoE/ | ARy | fLEAR/ R/ e
mm mm EX 58 mm (°) Bl (°)
35 36 25 0 40 20 0

Bl #HEHEY
Fig.6 Measured workpiece
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Table 2 Measurement points of Z, part

ia=2 X/mm Y/mm Z/mm
1 14.6518 59.2142 169.6628
2 14.6517 59.2182 169.6687
3 14.6516 59.2241 169.6758
623 13.4161 65.5559 169.6658
624 13.4142 65.5725 169.6635
625 13.4323 65.5953 169.6621
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Fig.7 Measured profiles
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Table 3 Reverse calculation results of the base circle center with
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Fig.8 Reverse calculation results of the base circle center by

single involute
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Fig.9 Reverse calculation errors of different measurement
points used
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Fig.10 Reverse calculation errors of different involutes selected
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Table 4 Reverse calculation results with different involutes selected
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Table 5 Reverse calculation results with different initial value of the

base circle center
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