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Research on the sensitivity bet ween-the machine adj ustment
parameter errorsand the spiral bevel gearssurfaceerrors
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Ministry of Education--.School of-Mechanical-and Electrical Engineering,
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Abstract : \The effect law betweenthe machine adjustment parameter errors and surface
errorsof the hypoid gears by-SFT (spiral format tilt) was researched. Based on the gear
meshing theory; the equations of theoretical tooth bearing and error tooth were established,
the analytical expression of tooth surface processng errors caused by the machine adj ust ment
parameter errors was derived, and the concept of error influence coefficient was proposed.
The impact of surface errors caused by machine adjustment parameter errors can be obtai ned
according to the error influence coefficient. By comparing the theoretical tooth bearing with
error tooth, the effect law of the whole tooth surface law errors caused by the machine ad-
justment parameter errors was determined. The major impactsof the machine adjust ment pa-
rameter errors were determined by the analytical and numerical method. The content and
methods of this research provide a theoretical bass and practical guidance to compensate the
machi ne adjustment errorsfor the spiral bevel gears surface errors.
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Table 1 —Adjusment parameter s’df the'pinion by SFT

z 15
m_mm 8 22
a/°) 19
B/ () 35
R/ mm 170. 28
o/ (°) 18 06
he/ mm 5 67
hea/ MM 9 85
a/ (°) 358 2
fo/ mm 147. 574
Oa/ (°) 14
X1/ mm - 663
E:/ mm -4.19
Xor/ mm 35. 6273
1/ (°) - 65 8735
) J/(°) 242 2749
io1 2 85453
B/ (°) 75 9633
(5) Q) 113 9349
12
k=[R, )
, k
, [R,EBEi, Xp1, X1 ,i0a,d O ,I',J,B,Q17,
,d R,B, Xs1, X1,i0e,d g ,I',J,B,Q
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R =R+A R, BE=E+AE
I'=1+A1, J=J+AJ

Xo1 = Xor A Xoo, X1 = X1 +A Xq
L . (6)
for = iox +A in
dh=d +A i, o' =0 +Aa
B =B+AB, d=Q+AQ
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Aa ABAQ

fw =My - 1 (uB) (7
xm  =xm[u(k )BO(k )]
Ym  =Ymlu(k ) B(k )] (8)
Zm :Zm[u(k )B(k )]
2
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fo = Mop ¢ i = Moad % rad (9)
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Fig.5 Schematic diagram of tooth processing error
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Fig.6 Processing error of spiral bevel gears
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Table 2  Influence coefficients of tooth processing error B =n. 5 (15)
th 36 655 (15) P, ( Py,
o L 0119 Pay Pac) P (P, Py,
Oy 48 211 P:,) , P2 Ps P, )
X1 0 5456 P, . P, S
B 0 2356 S e (rex, ney, ez,
Xer 3 4694 5
B 1 6435
o 61 732 Pau = f 40 - ey
ion 95 5645 Pay =1 5 40 - ey (16)
| 10 375 P =0 240 - 1o
J 0 8948 (15)
(8) (16) ,
3
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