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Modification optimization of double helical
gears with high contact ratio

ZHAO Ning, QIU Pengyuan , LIU Guili
(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Parabola modification method of double helical gears was proposed, tooth contact analysis of modified gears including typical install
errors was established based on tooth contact analysis of helical gears. Considering the transmission errors and meshing performance, transmission
behavior of double helical gears was optimized from using the fast non-dominated sorting genetic algorithm to obtain the best parabola modification
coefficient which could also avoid the local convergence. Examples show that path of contact and transmission errors of optimized gears are
preferable distinctly. It has an important significance in improving distribution of load of tooth surface as well as reducing gear meshing impact. In

the end, the noise value of original gears and optimization ones are obtained by the loaded test, further verifies the optimal method has certain effect

on the noise reduction of gears.
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Fig.1 Parabola modification of rack-cutter profiles
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Fig.2 Coordinate system of pinion rack-cutter
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Fig.3 Coordinate system on considering the error

of skew gear engagement
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Fig.4 Flow chart of multi-objective optimization

for modification
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Tab.1 Parameters of gears
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Fig.5 Distribution of solution in 10 generation

1

PN

2

K6 flift 40 fRHF AT A7 fig A P

Fig. 6 Distribution of solution in 40 generation

2

......................................

PN

3

K7 fef 60 FRHF AT A7 04 Pl

Fig.7 Distribution of solution in 60 generation

3

PN

4 ! 3 ! -
0 0.5 1 1.5 2 2.5

K8 fitfl 100 FC HI AT o0 A1 Pl

Fig.8 Distribution of solution in 100 generation
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Tab.2 Optimization parameter list of modification coefficient
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Fig.9 Contact path and transmission errors before modification
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Fig. 10  Contact path and transmission errors after modification
NV A 0 47 T 4 kP, 2 0 47 T - 8 A fh
M BT R AR RIS, HI AL Bl iR 22
LA S N fe A AL Sl 7 o B IR 3 5
ity o Hy R AR A 0T v R 25 AN SRR A
P, WAl AR 2P 17 B R 220 i d e sh By
FEE R

FEPAEZ Ja B 10 (a) i i £ BV X B
e mif 2 T W e . nT AR X
IWHEHEATIE S 1 A BB TE IR, 1A e A D00 O T 422 fih
BRI e, R0 A4 147 e e 1 1) 28 A 20 A1 45 5]
THGE FE A TN 58 42 A 1 i S s B A 3
e 4 AR, N TR R L SR 2 A N
BELERIMPI LT, BIR B K (FURA TR
ZERG BV X UL e BT I fe iR 2 A —
SE BIAMEE T, A A T AR R 22 5 R A W 5 bl
XA AL SR, 2 — 2 U T X e A
Ny seie i AT I LA RAT H RT3 S

5 AFERENRERE

XSS REA T A BB FIAT [mMETE Al R FRA
WHRALSI R G MRS SRR . D, A SO e
Rl Je P A A e A 7 1 s P AGE

RN T ) DA A A e DA D IR R R it 5
PEATAT A, e P I A AR 48 B B AL A
LN N N IERS P I S il TR 3 G
S o TR A FRAR 14 0 S A 1A i 8 0 5
17 Lm Kb A E 6 AL &, 20 I 1 AL
Ja 6 AN b N7 R R IR IR A 1 =S R O DL
{E, MR B AN 3 o7 o

Xt O T W e B IR AR A il 1) M 20 DL
{6, AT AR AR  fe 4 s g k7 R T
295 ~T7dB IR ZRAE— UL 1 X544
PEATHARB I A BT BT T B4 (4 D ik e 1
BOR o



- 170 - EZ VIS AN 4

537 &

*3 MUBIEEREIEFKE
Tab.3 Noise level of gears
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