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Abstract — One of the serious challenges in developing rotary compressor with HFC refrigerant is the prediction
of scuffing times and wear amounts between vane and roller surfaces. In this study, the tribological characteristics
of sliding surfaces using vane-roller geometry of rotary compressor were investigated. The sliding tests were car-
ried out under various sliding speeds, normal loads and surface roughness. During the test, friction force, wear
depth, time to failure and surface temperature were monitored. Because severe wear occurred on vane surface,
TiN coating was applied on sliding surfaces to prolong the wear life of vane-roller interfaces. From the sliding
test it was found that there was the optimum initial surface roughness to break in and to prolong the wear life
of sliding surfaces. Depending on the load and speed, the protective layers, which were composed of metallic
oxide and organic compound, were formed on sliding surfaces. Those would play an important role in the
amounts of friction and wear between roller and vane surfaces.

Key words — alternative refrigerant, vane-roller system, tin coating, rotary compressor.
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Fig. 1. Vane-on-disk type of the sliding test.
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Table 1. Surface properties of the roller and vane
specimens

Specimen Ra Hardness
{um] {Hv}

Rotler 0.14 550~600

Substrate 0.15 850~900

After TIN coating 0.15 1250~1300

Vane : high speed toof steel

Before TiN coating

Fig. 2. Shape of roller and vane specimens.
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Table 2. Initial surface roughness of TiN coating vane

TiN coating vane surface Ra [um]
Smooth 0.062
Intermediate 0.151
Rough 0.275
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Fig. 3. Wear scar width of the vane tip under various
normal loads and sliding speed.
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Fig. 4. Wear rate K of the vane tip at each sliding
sppeds.
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Fig. 5.SEM pictures of the vane tip under various
normal loads and sliding speeds.
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{b) EDS analysis before sliding

13301610 Yo 2002 W5, T4
[ e s "G e 78 B 8

G A

E {a) Wear of coating vane {b) Wear of ooatmg vane
' (~50) {x2000)

(c) EDS analysis after sliding

Fig. 6. SEM picture and EDS analysis of TiN coating
vane before and after sliding.
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