B S3EH 1 WOk ML 2025 4FE 1 1 33

doi:10.3969/j.issn.1005 — 0329.2025.01.005

BREEHFNSE S HBEFZRNHIET

T ose "3, EREKL,H &2, FEE S, EHIES, =18
(L VH LR Af TRESHARSAGE, V4 710049;2. fizs TikFHz%EH—’-TKE SH]LPEEE 7100825
3. 1S Tl R % — PO 223838 o e i e s S AW LR ER A R 98 ot TS 710049 )

OB T UGG R A LA TG SES R RGBT 2 AL [ L A5 R SRR, A R A A R R
HEATIE SIS, IR HIE 3h AT P00 B N A Ak B bR B 0 3 T Bk i S A R R ik ik, #F
SR TERE VTR B ARG AR A5 AT SRR Y et 43 A5 I AR ] s 7E7R T A B B 5L 4540 T, A ARO A ET 1 1Y)
B AT AR AN TR (H AT SR A A R Ge— B3 A3 AR K45 AR AT-F 5B AR/ IN AR T 5% 2415450 A 77
25° LA, 7E RS BT [ 45 A0 T 4R B R AR ML S LR oA B E AR B HE LT AR TR, REAAG B vk n T 2R e
RO, AT T X0 A BN 2R 21.4%~28.6% , I M 0] JJWEAERE IR LDl 19.5%~49.6% . AMA T AT A 2085

FEIMMIE IS .
KR AR LRGP TN ; 15 ZEPMm S s SRLAM AR 3 5 32 2= AT s LAk s -
FE 4255 : TH45 MEAFRAEAG: A

Optimized design of cylinder distribution circle radius for wobble plate compressor
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Abstract:In order to improve the phenomenon of piston ring eccentric wear in oil-free lubricated wobble plate compressors, for
wobble plate compressors under two typical types of anti-rotation structures, the motion models of the ball hinge on wobble plate
and the connecting rod were constructed, and the optimization design method of cylinder distribution radius based on genetic
algorithm with the optimization objective of minimizing the average tilting angle of the connecting rod in the motion period was
proposed. The study shows that the best distribution circle radius of cylinder is the same for each phase under the bevel gear anti-
rotation structure;and the best distribution circle radius corresponding to cylinder in each phase is different for each phase under
the roller-straight groove anti-rotation structure ,but the mean value can be used as a uniform distribution circle radius,and at this
time the effect on the average tilting angle of the connecting rod in each phase is extremely small, less than 5%0; When the tilting
angle of the wobble plate is 25° or less, the optimal design values of the cylinder distribution circle radius of the wobble plate
compressor under the two types of anti-rotation structures are almost the same. By applying this optimization design method to a
variety of existing wobble plate mechanisms, the average tilting angle of the connecting rod is reduced by nearly 21.4%~28.6%,
and the peak piston lateral force is reduced by nearly 19.5%~49.6%. This optimization design method can effectively improve the
eccentric wear phenomenon of piston ring.

Key words:wobble plate compressor;oil-free lubrication; piston ring eccentric wear;cylinder distribution circle ; kinematic

analysis ; optimization design
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Fig.1  Force state at piston under oil-free lubrication condition
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Fig.2 Logical relationship of structural design of wobble
plate compressor
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Fig.3 Model of four-cylinder wobble plate compressor with

bevel gear structure
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