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Dynamic Behaviour of a Radial Compliant Crank Mechanism

Used in Scroll Compressor

Tae-Jong Kim and Dong-Chul Han*

Institute of Advanced Machine & Design, Seoul National University
*Department of Mechanical Design and Production Engineering, Seoul National University

Abstract—Scroll compressor using a slide bushing type radial compliant crank mechanism is
modelled, and it's dynamic behaviour characteristics are analyzed. Sealing forces generated in the
flank surfaces of the orbiting scroll depending on the distance, e, from slide bushing center to crank
pin center are calculated. From the stable condition of orbiting scroll for the moment equilibrium in
tangential direction, the range of e is determined as O<e<0.16r,. Transient response of a crankshaft
supported by two journal bearings is investigated, considering applied load, moment, and unbalance
force by eccentric mass. As a result, conical whirl mode with circular orbits are obtained. The charac-
teristics of journal orbits and frictional losses are calculated with a variation of viscosity and bearing
clearance.

Key Words: Scroll Compressor, Radial Compliant Crank Mechanism, Slide Bushing, Orbiting
Scroll, Crankshaft - Journal Bearing System, Shaft Locus
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Table 1. Design parameters of a scroll compressor

Orbiting radius r,=3.95 mm
Height of scroll wrap H=24.72 mm
Mass of orbiting scroll m,=0.78 kg
Mass of oldham ring m,=0.049 kg
Eccentric mass of crankshaft m,=3.35 kg
Mass of slide bushing m, =0.055 kg
Equivalent radius of lodham ring R, =58 mm
Equivalent radius of crank pin r,=8.2 mm

Distance between crank pin center
and cut-down surface

r,=6.85 mm

Outer radius of thrust bearing R, =48 mm

Distance between ctankshaft center r, =2.69 mm
& crank pin center (0,0))

Eccentric distance between orbiting e=1.26 mm
scroll center & crank pin center

©,0,)

Radius of eccentric mass of €,=1.03 mm
crankshaft

Shaft bearing length of orbiting scroll L,=2.7 mm

Half width of oldham ring slot a=3.98 mm
Height of oldham ring slot b=5.25 mm
Axial position of orbiting scroll ¢=52 mm

gravity center

Base plate thickness of orbiting scroll =7.46 mm

Inertia of moment of x, y coordinate I, =1,=0.0076 N- m-s’
1,=0.0017 N-m-s’
=79.36 mm

Intertia of moment of z coordinate
Distance of main bearing axial center L,
position from crankshaft gravitational
center

Distance of main bearing axial center L,,=134.3 mm
position from crankshaft gravitational

center

Distance of crank pin axial center L =113.61 mm
position from crankshaft gravitational

center

Main bearing length 1,,=35.39 mm

Sub bearing length 1,,=22.05 mm

Radius of crankshaft on main bearing r,=12.72 mm
Radius of crankshaft on sub bearing r,=9.48 mm

Outer radius of slide bushing r,=12.68

(1) 9] A F714 £20] MEH TR 2] 7t
T (60)E =HRAS) e A3

(2) 743 2] A4telly= Newton-Raphsone] ¥bE- A
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