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Design of Teeth Profile Modification on No Tie
Bar Xycloidal Pair

JIAO Wenrui' . KONG Qinghua' , SONG Dechao' , LIU Jinlong?
(1. College of Mechanical Engineering, Tongji University, Shanghai
201804, China; 2. Zhenjiang Hydraulic Components Manufacturing
Co. Ltd. ., Zhenjiang 212005, China)

Abstract: On the basis of the modification theory, relative
modification concept of cycloidal gear pair and the appraisal
index of the initial backlash are built to solve the problem that
cycloidal gear works unsmoothly in pin wheel of the full-
hydrostatic steering control units. The major goal of
modification is a uniformity of initial backlash,so equidistance
modification that has good effect on improving quality of fluid
cycloidal pair is chosen. As an example of 7, = 34 mm7r,, =
11.1 mm a = 3. 8 mm, the BZZ full-hydrostatic steering
control units cycloidal pair parameter, the initial backlash of
equidistance is compared with that of equidistance and the
moved distance. The obtained result shows that the initial
backlash of modification of equidistance is small and
symmetrical in no tie bar cycloidal pair, cycloidal gear is
smoothly running in pin wheel, and the sealing performance

improves.
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Fig.1 Meshing point of cycloidal pair
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Fig.2 Coefficient curve of cycloidal pair modification
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Tab.1 Backlash distribution of conjugate profile modification(Ar., =26.3 pm,Ar, = —22.9 pm)

ks Polred
-n/7 - /14 -0 +0 /14 /7
(Ax+ reAP) /pm 11.4 11.1 12.5 12.2 12.0 11.4
Ay/pm 0.9 -0.8 3.4 2.0 2.0 0.9
A5 ¢/rad  Al/pm  ¢/rad  Al/pm  ¢/rad  Al/pm  ¢/rad Al/pm  ¢/rad Al/pm /rad  Al/pm
c1 x/7 36.1 3n/14 38.1 2n/7 39.5 27/7 14.0 5r/14 30.5 3n/7 29.8
cy 3n/7 29.8 /2 16.5 4x/7 25.3 4w/7 10.0 9n/14 18.8 51/7 14.8
c3 5r/7 14.8 1l1x/14 7.7 67/7 13.3 67/7 8.8 13x/14 7.0 bis 4.3
Cy T 4.3 157/14 1.3 8n/7 10.0 8n/7 2.7 17x/14 1.8 In/7 0.3
Cs I7/7 0.3  19x/14 1.1 107/7 4.8 107/7 0 3n/2 0 117/7 0
Cé 11x/7 0 237/14 0 127/7 0 127/7 0 25/14 0 13%/7 0
c7 13x/7 0 277/14 0 2x 0 0 6.4 /14 10.7 /7 36.1
*2 SBEREBBERS % (Ar, =10 pm)
Tab.2 Backlash distribution of backlash uniformity modification(Ar,, =10 pm)
@y /rad
x4
- /7 - /14 -0 +0 /14 /7
(Ax+ reAP) /pm 8.8 9.4 10.0 7.5 8.2 8.8
Ay/pm -1.1 1.6 8.2 -4.1 -2.8 -1.1
A 54, ¢/rad  Al/pm  ¢/rad  Al/pm  ¢/rad  Al/pm  ¢/rad  Al/pm  ¢/rad  Al/pm  ¢/rad  Al/pm
c1 /7 17.0 3n/14 17.6 2n/7 18.7 27/7 16.8 5x/14 14.8 3n/7 15.3
P 3n/7 15.3 /2 15.9 4n/7 17.1 4r/7 16.5 9r/14 10.8 5x/7 11.5
c3 5x/7 11.5 1l1x/14 13.2 67/7 15.8 67/7 14.1  13x/14 6.4 e 7.1
Cq kS 7.1 15x/14 7.2 8n/7 8.8 8n/7 7.3 17x/14 2.5 /7 2.9
3 97/7 2.9  197/14 3.9 107/7 6.1 107/7 0 3n/2 0 11%/7 0
Ce 11x/7 0 23n/14 0 127/7 0 127/7 0 257/14 0 13%/7 0
c7 13x/7 0 277/14 0 2n 0 0 8.3 /14 10.3 /7 17.0
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Fig.3 Backlash distribution curve of conjugate

modification profile
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Fig.4 Backlash distribution curve of backlash

uniformity modification profiler
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steering control units
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Tab.4 Experiment results
HLIRRE 1 1 FEIHRIE/ LS/ o zapiiie/ Ve
Hi/(N-M)  Hi*/(N+M MPa (N M) HEJy 15 /MPa (mL + min-1)
BIE 7 oA s
P HH 7 &l 7 &l I 5 P>T P>A P>B o > AH  BH
BT 3.9 4.0 3.2 32 1.3 1.4 43 41  0.26 0.91 0.88 0.25 73 72
SIBUEIE 3.1 3.2 3.3 3.2 1.1 1.0 46 48 0.22 0.72 0.75 0.12 65 63
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