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Meshing Efficiency Calculation of Inner Parallel Indexing Cam Mechanism

LIU Mingtao, XU Junfeng, LI Yanqi, ZHAI Fengxiao, XUE Yongning
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: In order to establish an efficiency model of inner parallel indexing cam mechanism, the relative sliding velocity
between the cam and needle gears was analyzed. Meshing force between the cam and needle gears was calculated by consid-
ering the influence of friction. Based on the velocity and the force, the meshing efficiency between the cam and needle gears
was derived. The relationship between average meshing efficiency and key parameters were discussed. The average meshing
efficiency formula was derived on the basis of the fitting theory with eccentricity and the needle gear distribution circle ra-

dius as the independent variables. It is concluded that the average efficiency decreases with the increase of the needle gear

distribution circle radius and increases with the increase of the eccentricity.
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Fig.1 Elements and structure of transmission
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Fig. 2 Coordinate system of the contour line’s solving
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Fig. 3 Analysis of needle gear’s meshing force
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Fig. 4 Partially enlarged detail of needle gear’s meshing
force
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Fig. 5 Loading torque
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Fig. 6 Meshing force between the cam and needle gears
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Tab.1 Design parameters of mechanism
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Fig.7 Meshing efficiency curve between the cam and
needle gears
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Fig. 8 Influence of key parameters on the meshing aver-
age efficiency

4 TIHEMELIE

bR R SR &/ RSP S

AEHEAEEE H308 Foll

ZHR, Fl e [N fEDT. S HAEOL T, HE g8 R IX
[F) ) 3 2, SARETE RS IXA) 4R 21— MR R 2 Ik
WL FLLREOCR. 7E Matlab A RIZEL
B (FOBs R, Fll e MM A8 i, HA S HoE & 1 I,
p=0.07) T B ~F 3 8 AE Ry L5 WNME. 2 M
Minitab #4741, i — BB A F- % 45 4
B, BB B 5 Hr AR 2212 Wi 12 2R k. 4
G IR AN
7=0.77025-0.16154x107>R, +0.015277¢—
0.46X10°R*—0.9029x107 ¢ +

0.988x107R e
PAEAKITERRFRCEN 75.08% , KHLE
i 75.10% (IR ZEHN 0.027% , il )L 2K . Z A A=
AR R S ST WU RCR AR R Y St , DA SR
HLPEREM LAk 1T T

ASGHE R TR, SRR T RS
FERIAAHXHE S , 70 Ar 1RSI A S e A
XH i B VR IR, SIA BRI TR R R R, T T
EH S AR IR IG5 T, SRAT T BHA - A8 R G BE 15
PUFE, AT HH MG SRR, 12 LG Tk E
TR R AT B R, R LB e Z 18] 1)
fip T SRR . W Bl DR e X B T B

BRI, PR R K T %5 D T
M. FRIECRBE R, BOSERITZE /1N , 721 2 45
JE R AR AT TS R RN R, B9 ; ~F 2
BRI e BYSER TG, AELH T/ M A8 R R AR A5
BB &, OB/, P ECRE AT
PAAE A Jim S ST TR SRR O AR TR G il

S 30k :

[1] Feng Xianying, Fu Zhenshan, Yu Chunling. Meshing
efficiency of globolidal indexing cam mechanism with
steel ball[J]. Advanced Materials Research,2011,413:
414-419.

(2] BXF EHE TIPSR (D], 5
5 IR, 2001

(3] BRIURL, BRRER. IG5 D30 H B s ih A LA &%
AR FRYE ], HUBREE S8R, 2003, 22 (2) : 254
256.

(F#% 71 )



