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Comparison of Tribological Characteristics of Vane-piston Interface
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Abstract R290 has been considered for use in air-conditioning systems as a low global warming potential ( GWP) refrigerant. This paper
describes the tribological characteristic of the vane-piston tribopair in a R290 rotary compressor. For the purpose of simulating the tribopair
working conditions, the vanes and rolling pistons of a compressor were directly adopted as test specimens. All of the tribological tests were
performed under sealed high-pressure conditions, with test conditions such as the relative sliding speed, loads, and temperatures set based
on actual operating conditions of a compressor, and the friction coefficients, scuffing resistances, and wear depths were measured. Fur-
thermore , the morphological changes were investigated using a scanning electron microscope after the tests. As a comparison benchmark ,
tests were also conducted using R410A/polyolester oil. From these tests, it was evident that the friction coefficients and scuffing load of
the vane-piston interface in the presence of R290/mineral oil were respectively 0. 05 —0. 10 and 300 N higher than those of R410A/poly-
olester. On the other hand, the wear resistance ability with R290/mineral oil was better than that with R410A/polyolester.
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Fig. 1 High-pressure tribometer

TRLRE Aol R T TR 8 Tk 9 R0 5 ek | T B i
SE , PP AR LS B TAR 945 Bl AT T 00
1.2 %R

] H A2/ SN-3400 7138 L B 300 38 A A%
FEREIF SIS BYIE SRS AT IE R I E X HE 4T o
1.3 SRR

— P P R PR AR S fek P v S B A G 2
T T EERR R R B 5 S bR T -1 2E
PR PR 22 S R, AN T S B SR S B oz P )
Wro o 1R 4 ALK Pz 47 i A B 45 I T AT
A, i It i A 7= 9 s g AL A D a1 (P
2)  PRUEEAT BRI i dh R RE B HLAR R 4 B TR
JE o T IERE I L TR B e A L, P K
PTG TR PN Y B AR SE LR bl BTk
EN LGN ESREE SN LPID e gk

00 ti:0a)

2 BB

Fig. 2 Tribological test specimen vane and roller
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Tab. 1 The friction and wear test condition of the typical conditions
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Tab. 2 Seizure test under mixture environment
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Fig. 3 Coefficient of friction under the rated cooling condition
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Fig. 6 SEM images of roller outer diameter
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Fig. 7 Coefficient of friction under the variable speed
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Fig. 8 Coefficient of friction under the variable load
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Fig. 9 Coefficient of friction during the seizure test
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