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Algorithm for determination of the initial point in
error tooth contact analysis

TANG Jur yuan, LELGuowei

(Key Laboratory of Modern Complex Equipment Design and/M anufacturing,
Ministry of Education, School.of M echanical and Eléctriéal Engineering,
Central South University, Changsha 410083, China)

Abstract:~ T he initial\selection and determination in error tooth contact analysis ( ETCA)
of spiral bevel gear were investigated. Based on the geometric equivalent relationship, the
point P which is\closer\to the initial meslr point P was calculated. The process of calculating
P’ wasn’ t involved with the rotating operation of two tooth surface equations in the installa-
tion coordinate system; as compared to the equation of directly solving point P, the new al-
gorithm was ‘simple, then iterative method was used to calculate the initial mesh-point P.
T he calculation examples show that the new algorithm can reduce the sensitivity of the initial
value, and improve the stability and efficiency of ETCA, thus making the algorithm of

ET CA more suitable and the selection of initial value more simpler.
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(15) P 1
VvV H , P (14) Table 1 Design data
’ 6
x4 3 1) 90
£
’ il : /) 35
AN
L Y / mm 35
L(rl)
h 4 / mm 208.4
20
/ mm 67.46
5 / mm 16.98
Fig. 5 Figure of gear meshing /mm 2.11
/ 13.39
: TCA  ETCA e
. / mm 3.59
1) TCA ETCA Vv H : 1) 10.083 33
2)V H , 1) 9.63333
(15); /€) 15716667
3 ,
) / )
P P, s . . .
Table 2 Pinion machine tool setting
(14) P;
4) 4
. P /) 20 25
P D /mm 285. 52 328. 94
2 1¢) -2 - 3.983333
/() 81.9 102.13333
’ /() 112. 12 104.933 33
’ /C) ~115.65 - 126.11667
(HFT) s
/(%) 46.55 53.516667
’ /mm - 7.98 9.76
1 2
/mm 17.08 22.61
E>/mm 29.12 42.62
Ay - R, 6.33912  7.26721
4, 0.3; 6 1 4, 3 TCA
Table 3 Calculation results of ETCA initial point
( ), 3 4
(ETCA)
1 2
(0,3)
200 397 397
3 4 ,
0 0 0
’ 7 49 0 9
1) , 1 278 130 121
’ > ’ ETCA (0.3) /s 0.952  0.388 0.754
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4 ETCA

Table 4 Calculation results of ETCA initial point

1 2
124 380 380
55 0 44
101 0 57
247 147 46
(0,3) /s 1.715 0.699 1.367
2) )
3) ,ETCA
TCA 2 (14)
3
1) TCA ETCA S
TCA ETCA
2) ETCA
, TCA
ET CA ,
3)
4) ETCA
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