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Optimization objectives
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Fig. 2 The optimization objectives. (a) The contact pattern of the gear tooth surface. (b) The
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« The semi-major axis of instantaneous contact ellipse.
* The orientation angle of contact path.
* The intersection ordinate of the transmission error curve.

Zhejiang University, China




Control parameters

Gear pitch cone
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Optimization algorithm

Input gear surface function:S,
Input geometric parameters of pinion and its generating gear:
N,.%.8,T,.R,a,4,B,.C,.A4,8,C,

p? P?
Input iteration parameters: /.., ¥ opr > Oppr» &> M
¢

Generate initial vector population of control parameters:

Xt =[4,8.C ] (k=120m)

P’

Constraint processing of the worst
’Iterative calculate: EI»"N; (k _ 152"'.”")‘ individual by the complex method:
X' =X +¢(X" -X9)
Calculate all the other pinion machine — tool settings : E

RETL B ete, (k=1,2,,m)
v

Calculate the pinion tooth surfaces : Sﬁ (k =1, 2,~~,m)

’

Virtual assemble S, and S} and process TCA*  (k=1,2,--,m)

y

Analyze the feasible region of all the contact points and delete all the false contact points

'

Obtain (contact pattem)k and (transmission errors curve)

Calculate eigenvalues of (contact pattcrn)k and (transmission errors curvc)k :

Pt st (k=1,2,,m)

Selection, crossover

and mutation processings
A

*

k=1,2,,m
( )

Calculate the global optimization equation:
k
,£J+max[ ,5]+max(m

Calculate population fitness: maximum, average, relative fitness, efc.
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Fig. 8 Solution procedure of the optimization
equation of tooth contact pattern and
transmission error.
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Output results : contact pattern and transimission error curve

Zhejiang University, China



Case studies and discussion
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Fig. 10 Optimized three-dimensional path of contact points and contact ellipses. (a) Contact pattern of the gear
drive. (b) Contact pattern of the gear tooth surface.
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Finite element analysis
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Fig. 13 Loaded transmission error curve and
instantaneous transmission ratio of the gear drive.
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Conclusions

» Three optimization objectives were selected to restrict most of the
common defects, and the optimal values and the method for calculating the
optimization objectives are presented.

» A new set of fundamental equations for pitch cone parameters of a
hypoid gear drive was established.

» Three control parameters were selected to determine the pinion tooth
surface, and an iterative method for calculating pinion machine-tool settings
was presented.

» A global optimization equation was established, and a complex-constrain
genetic algorithm method for solving the optimization equation was
presented.

» Case studies of a hypoid gear drive indicated that the optimization
objectives, the control parameters, and the optimization algorithm were well
matched.

» An FEM of the hypoid gear drive system was established and its quasi-
static meshing characteristics analyzed. The results verified the correctness
of the optimization method.
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