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Abstract The thermal management system of new energy vehicles directly affects the overall vehicle performance, placing
stringent demands on the performance and reliability of the scroll compressor for air conditioning, with particular emphasis on
the mass imbalance response of the scroll compressor drive shaft for its performance and service life. For a certain type of scroll
compressor drive system with a design speed of 0~7 000 r/min, based on the distributed mass model, the intrinsic characteristics
of the shaft system and the unbalance response at different speeds were analysed by using the modal method. Considering the
robustness of the simulation speed setting, the rotor system was set at 0~7 000 r/min, and the first six orders of the intrinsic
frequency, vibration mode and the positive vortex criticality were obtained. The first six orders of intrinsic frequencies, vibration

mode and critical speeds of positive eddy currents were obtained for the rotor system at 15 452 r/min and 32 839 r/min, and the
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deformations and stresses of the spindle eccentric pins, the balancing block and the tail section were analyzed by the harmonic

response analysis under the excitation of the gas loads to obtain the variation of the frequencies. Finally, the prototype was

experimented , and the measured acceleration time-domain and frequency-domain response curves were obtained. The results

show that the scroll compressor does not reach the critical speed under the design speed of 0~7 000 r/min; the

unbalanced vibration at 271. 96 Hz and 517. 01 Hz and its side frequency has a greater impact on the rotor, which is consistent

with the results in the harmonic response analysis. The study provides a reference for the vibration finite element analysis and

structural optimization of the scroll compressor.
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Tab.1 Basic parameters of the vortex disc

2404, B Parameter name Hft Numerical value
FL[F 242 Base circle radius a/mm 2.5
WP Involute pitch p/mm 12.65
W2k & 4 1 Tnvolute incidence angle a/(°) 34.97

IABER JE Seroll tooth thickness #/mm 3
EHERTEREE FUCHE Dynamic and static vortex

base circle centre distance r/mm 4.8
T ELEBE Number of scroll coils M 2.47
WRJTE T 7 Seroll tooth height A/mm 20
4 11 3 XA ;
Number of compression chambers N

%< % 43 Suction pressure p /MPa 0.3
HESUE F1 Exhaust pressure p /MPa 15
HES 2 £f Exhaust corner 67/(°) 136
%S 45 57 Inspiratory closing angle 6/(°) 169.2
ZFERL Variability index k 1.4
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PEGE , WIEE SRR I N B SRR P.(6)
V< k
Pi(0)=[W]P5 (8)

Kb, VRGOl h R BTG V.(0) N i R
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Tab. 2 Basic parameters of the kinetic analysis model

I kA HEE/NEA

L " E 3 fi’f%a!' {EWA :

c . Density/ Modulus of Poisson’s
emponen (kg/m®) elasticity /GPa ratio
Fhh Principal axis 7 700 196 0.30
¥ Rotors 7500 157 0.23
oliake 8300 110 0.34
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IS I bearing CRll AR 250 411 6 Btz o il 249 BRI
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Tab.3 Rotor system intrinsic frequency
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Tab.4 Campbell chart data
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Fig. 13 Response plot of the drive shalft tail stress with frequency variation
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