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Design of Cylindrical Transmission Groove and Analysis of Motion Interference
Shao Changjing, Lu Xi
School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

[Abstract] Aiming at the requirements of the torsion bar assembly in the new electromagnetic torsion bar clutch to transmit power,
the paper designs a cylindrical transmission groove structure that allows steel balls on the torsion bar assembly to enter the grooves to
achieve the transmission of power. First, determine the position of the transmission groove according to the installation position and
swing angle of the torsion bar assembly; second, design the cross-section structure form, contact angle, and size of the transmission
groove; finally, perform motion interference analysis on the designed transmission groove. The feasibility of the designed groove is
further verified, and a transmission groove structure for a new electromagnetic torsion bar clutch is finally obtained.
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Fig.2 Schematic structure of torsion bar after into groove
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Fig.3 Schematic diagram of drive groove cross—section
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Fig.4 Schematic diagram of steel ball entering groove
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Fig.5 Schematic diagram of cross—section
parameters of groove and steel ball
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Fig.6 Schematic diagram of torsion bar swinging into groove

6

_ 4
Li=d, tana+ cosd (7)

g<@mmy+%

1 Ii<dy, 2 IL,<d,

d;=18mm  d,=358mm  d;=72.3mm

d,=23mm ds=9mm a=13°
1 ledz‘tan(l+cosa
12.3 mm d,;=18 mm L, <d,
2 L,<d;x tanl3 ° + b 79 3% 0.23+4.5=

=35.8x 0.23+4.1=

2
21.1 mm< d, =23 mm L,<d,
0, 1
0, 0," 2
dy
d;
2 dy 2
dy
ds Ll
L,
7 Z5iE
SE R

1] AEF,RGR, RTH . PEMNE 2025 FFTFHALE
F WA ER T EAR M) KV d K F kAR 2016,

2 %M. RAMiE FRSHAERAESLREAL
(2012~2020) [J]. ¥4 2 A% ,2012(8):14.

8] WM. —Fru A £ w S o R AL B eyikit D] &
T RE K F 2018,

[4] RFR KA AT R LA S IFFR [D]. A
RIE A RE T K 2013,

[5] Sk Ba; Rk BEEATBEAEEOEIIFAMEN
H%3 75 % [P]. P B %) :CN110307270A,2019-10-08.

6] ¥2% RBE,FFE. FERIEREHOEHIMIES)
T oM AR [J). Huskik it ,2009,26(12):52-54.

EERN AR ¥k#L 1993— B mMEArRt B a
AE R R P E-mail: changjing_shao@163.com
5% 1968— % WLt A WA FRm
BtR e MRS MRE Y AR E B K
FEEBHARLZMEL LR AEBFTEL1EAk BRERL

A E A 17 ;R



