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Drop/Impact Simulation and Experimental Verification
of a Reciprocating Compressor Body
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ABSTRACT

A reciprocating compressor used in domestic refrigerators can be subjected to many different

forms of shock. These shocks are usually experienced during transporting the products from a

manufacturer to customers. The hermetic structure of this kind of compressor makes it difficult to

conduct drop tests for identifying the failure mechanism and their drop behaviors. The drop/impact

simulation for a reciprocating compressor has been carried out with the explicit code LS—DYNA

and its validation has been experimentally verified. Simulation results are in good agreement with

those of drop test. The present method of drop/impact simulation provides an efficient and
powerful solution to improve the design quality and reduce the design period.
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Fig. 1 Finite element modeling of a compressor

Table 1 Analysis model of mechanical parts in a
reciprocating compressor

T e e | " 3 | 0
Frame Solid 39,016 10,086
Shaft Solid 14,037 3,853
Rotor Solid 23,392 5,328
Stator Solid 18,813 3,564

Head cover Solid 6,411 1,568
Piston Solid 3,344 1,201
hper Shell 5,974 5,964
e Shell 7,638 7,551
Muffler Shell 1416 1,389
Piece Shell 350 364

Total 120391 | 40,868
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Table 2 Mechanical Properties of parts in a reciprocating

COmpressor
rameiers ;gté?ﬂg‘;ss Poiss_cm's Mass densxty

Parts (kgf/mm?) ratio (kg/mm)
Frame 11,530 0.25 7.01x107°
Shaft 14,081 0.27 7.01x10°®
Rotor 9,846 0.22 6.08x107®
Stator 9,846 0.22 6.08x107®
Head cover | 7,176 0.33 2.52x107°
Piston 9,846 0.22 6.08x107°
obper | 90,408 0.29 7.67%10°°
C{;gxg;r 20,408 0.29 7.67x10°
Piece 20,408 0.29 7.71x107°
Coil spring | 20,918 0.256 7.69x107°
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Fig. 2 Impact measurement for drop test of a
reciprocating compressor
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Fig. 3 Accelerometer locations for drop test of a
reciprocating compressor
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Fig. 4 Comparison of acceleration at upper
chamber position from simulation and drop
test(drop height=65 mm)

800 ——-- Test

L Simulation
800 5

400 -

200 ~

Acceleration (m/s?)

+200 -

400

-800
005 010 015 020
Time (sec)

Fig. 5 Comparison of acceleration at frame position
from simulation and drop test(drop height
=65 mm)
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Table 4 Mechanical properties of the steel and
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