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Abstract: Aiming at the problems that the pin anti-rotation mechanism of electric scroll compressors
was prone to wear and even fracture due to large contact loads, several methods were studied to optimize
the load on the mechanisms. By analyzing the orbiting moments of the orbiting scroll, the variation laws of
the orbiting moments induced by gas forces and rotating back-pressure oil forces with rotational speed were
investigated. A mechanics model of the pin anti-rotation mechanisms with clearances under the orbiting mo-
ments was established, and the contact angles between the ring and pins were calculated for different num-
bers of pins. Load reduction methods were studied from three aspects: the number of pins, tooth tip modifi-
cation, and the bottom plate structure of the orbiting scrolls. The anti-rotation mechanisms of a prototype
was optimized using these methods, and the contact loads and lubrication conditions of the pins were com-
pared before and after optimization. The results show that the orbiting moments caused by back-pressure
oil increase with rotational speed. Increasing the number of pins, reducing the modification angle and offset
of tooth tips, adjusting the position of the primary balance groove, and adding an inner pin at the center of
the ring groove when the number of pins is even may effectively reduce the contact loads on the pins. After
optimization. the peak contact forces of the pins decrease by 70.1% . the average contact forces decrease
by 61. 3% . and the lubrication conditions of the pins are improved.

Key words: electric scroll compressor; pin anti-rotation mechanism; orbiting moment; structural opti-
mization
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Fig.1 The structure of an electric scroll compressor
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Fig.2 Schematic diagram of tangential gas force
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Fig.3 The force of the back pressure oil on the

orbiting scroll

Je il 5 | R A JEE 452 0

(" 0.0426
M[:ij re——dr (2)
R porw )1.3152

(Ig

Ko N B 575 T F O dS B R O IR . mse N
RIS E kg/m’; o Sl T A B rad/ss R WR, 5
TR RN ARG mip S RIS T Pass,
€ 7t 5 b X [V Rl RE TG AR b i ) P vh
NAWSAF S EZ A 15, whii I P ah &
SE FOR A oy I 89 RN GE TR Y Bl B AR A R
% % T o i 9 0 60 0 Bt T LUK E 9 7 £
UL
P=Gu
A G R U PR I ek 32 ok T 0 R et U e s o Oy B 0 RETET
I it A S AR AL
TR I g sk TR A 23 98 I U o PR G X U
() 1 e B TR A e D0, ELXE A RE 1w Y wh o )R
T 5 BETH . vh i 151 B 1 R RN
b (L)

M=>—

o : o g UM ANH s £, A 85 44 TUDRS PRy BE T 58] O (1 B 5
Lo RS I A IR A BE T 21 TP (R B S 5 P Sh 5 3 A 1A T R
152 B 1) ph ki 7 5 Py, 2 55 A IUUR S5 BE T 52 30 1 vhd g
g5 b B B B AR A B R
M,=M,+ M+ M, (4)
PAFE S RERL A B ds T bR 2 5 sl i £
SR A B REILS BN R 1R . FEALEY
W K T3 0.28 MPa, HESUE J) 49 1.6 MPa, fic i
57 24 8000 r/min
A Ry 24070 AN [R5 3R Bl 4 2
x1 BEHREEHENEXSH
Tab.1 Parameters of electric scroll compressors
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Fig.4 Self-rotation moment on the orbiting scroll at

different speeds
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Fig.5 Contact situation of the mechanism with six pins
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Fig.6 Force analysis of the column pin

anti-rotation mechanism
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Fig.7 Contact angles for different pin counts
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Fig.8 The contact force of the anti-rotation mechanism

under different number of pins
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Tab.2 Correction parameters of scroll
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Fig.9 Self-rotation moment caused by gas forces before

and after optimization
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Fig.10 Improved dynamic orbiting scroll and pin

anti-rotation mechanism
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Fig.11 Force on the anti-rotation mechanism

after improvement
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Tab.3 Structural parameters before and after

optimization
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Fig.12 Contact force of the anti-rotation mechanism

before and after optimization
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Tab.4 Comparison of lubrication conditions of pins

before and after optimization
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