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Error Analysis for Transmission Mechanism of Disconnector

LI Wei', LIU Mingguang', TIAN Hao', SONG Chaowei', QIAN Xuecheng’

(1. School of Electrical Engineering, Beijing Jiaotong University , Beijing 100044, China;
2. Changzhou Power Supply Company, Jiangsu power company , Jiangsu Changzhou 213100, China)

Abstract: The conventional transmission mechanism of disconnector is a cross four-bar linkage mechanism,
and its hinge clearance reduces transmission precision of the mechanism. This work models the cross four-bar
linkage mechanism based on the continuous contact model , and solves the error of passive crank rotation angle using
MATLAB. Result shows that when the hinge clearance reaches 4 mm, the error value of the passive crank rotation
angle is nearly 4°, resulting in 26.5 mm in position offset of the conducting arm. And the position offset increases
approximately linearly with the hinge clearance. Further, a new bevel gear transmission mechanism is proposed , and
Monte Carlo method is employed to analyze its transmission precision. Result indicates that the mean transmission
angle error of the new mechanism is only 0.001°, and its transmission precision is raised by more than 99%
compared with the conventional cross four-bar linkage mechanism, which is beneficial for disconnector opening and
closing accurately.

Key words: cross four-bar linkage mechanism; hinge clearance; bevel gear transmission mechanism; Monte Carlo

method ; transmission error

% BRI TR KA T HLR P SO,
HOFXr AR BRI RS 7,

o S N R e L I IR ARSI O Kk B AR S SR 2 1 AL shBILAL P i £ ra] it
UL o 1 1 SR 38 , 1 Bt Ly e BROEBHUR B IR (SO RIBIIA i A B LA 1
ST . S b bl g TR BGRITIRIO ST A B sl L5 G
B M R A A R sk e, oty DU/ N 1 mm BT, A HRCAR 9T H 5
Sh, TR PR 192 RE ATt R b s PTIT AL IO fesh iR 2™ HIRE IR TR S
o HUR AR B 2R A T, PR e e

0 5§

WA EH#:2017-09-24; fEEIEHH:2017-11-26
BETR PR m AR A5 91 005 4 55 1)(20151BMO8S) .
Project Supported by Central College Fundamental Research Projects of Technology Projects of the Special Funds(2015JBM085).



WHE 5 94T

2, XD, B S RRE T AL iU iR 22 0T S 5T - 33 -

RERY 78 it A B A R [ B WL AL i 22 BT
1 RS &Eshilg

QU SR IR RS E L W AN NI E L A
SUFEFT Ls FNBR B TT 5 8 L %, DLIE] 1(a) P 1
W e o B3R E SN 5 B P R 1A 0 A
JE o BB OCE R BRAEALA 8 A% bty 3
Sl A RS 90° , TR, M 2l 453 8 7 28 S FF
AT BT 3R RS 90° , SE LA T 5 43 I s ) 5
AR,

A A 1 1R 22 Jam A TP R B S
SE VU FFHLRE o A AR BRI B TR B
il S LA AR B3 i 43 B8 RN T — AR
W TSI S EAE T 212, Bl 5 L5 25 Rl Y
A B #RAR S, ¥ 2 AN, DR Al e a5 L R 2 Ak
FHAMORAS . TEBLIERE T, BRI B ] 25500 — AR TG
Joz £ L R B MR A5, AT 6 99 i 43 1 Ay 4 o
FLIREC, WL 1(b) (A 1(b) X TRIBRHEA TR

B4

(b) 2 A1 B A 35k

(@)/feGEte st
E1 S EhARERERNT

Fig. 1 Traditional transmission mechanism and gap

equivalent rod
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Fig.2 The model of cross four bar linkage mechanism

with joint clearances
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Table 1 The error values of passive crank rotation angle

I B rimm . 222 E(AG.)/()| |TBIBR{E r/mm 225 E(AG,)/(°)

0.5 0.3 3.0 3.0
1.0 0.9 35 35
15 1.4 4.0 4.1
2.0 2.0 45 4.6
2.5 2.5 5.0 5.1
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Fig. 3 The diagram of switch closing position offset
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Fig. 4 The position offset of conduct arm
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Fig. 5 The bevel gear transmission mechanism
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Table 2 The transmissions error of big

and small bevel gears

24 KUGHE AE/um IINEES AE/ pm
¥ 8.05 4.74
W RAA 37.13 22.69

R3 KX IMEERISHSH
Table 3 The distributed parameters of big and small

bevel gears

2 KUTHE/ m INK B /um
AF;’ 74.00 47.00
Af 15.00 15.00
Ae, 5.00 0.00
Ae, 10.00 6.00
Ae; 5.00 5.00
- 8.70 4.70
" 2.20 2.20
ilor 2.50/0.80 0.00
oo 5.00/1.71 3.00/1.00
Mlos 2.50/0.80 2.50/0.80
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