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Friction and Wear of the Scroll Compressor Sliding Surfaces
in the Natural Refrigerant CO, Environment
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Abstract — The natural refrigerant CO, has attracted as an alternative refrigerant currently used in air con-
ditioning system, which has high global warming potential. In this study, the tribological characteristics of the
sliding surfaces between a fixed scroll and an orbiting scroll of the scroll compressor were investigated in CO»/
POE mixed environment. The pin-on-disk type sliding tests were carried out under the various sliding speeds,
normal loads, surface roughness, and pressures. During the test, friction forces, wear amount and surface tem-

perature were monitored.

Key words — natural refrigerant CO,, scroll compressor, wear.
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Fig. 1. The shape of pin and disk specimens.

Table 1. Surface properties of the specimens

Specimen R. [um] Hardness [HV]
Pin type 0.47~0.50

. 270~320
Disk type 0.40~043
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Table 2. The initial surface roughness of the pin
specimens

Pin specimen Type 1 Type 2 Type 3
Ra [um] 0.16 0.26 0.48
Rq [um] 0.21 0.33 0.55

Normal Load

Pressure Gauge

oil 7]

Heater

Rotation
Fig. 2. Pin-on-disk type sliding test.

2 2ge01 51 2 Mol z@g— A EFZ A
%A}, Table 201 o]5 A ¥
Rk A A A %t

7H8kA] 9}2 Aol oL, ViRl - AL Anjalg
< A WL 0.16 um Ra2} 0.26 um Ra® whriy
A 715—;}

WEEEHFZ= POE(polyol ester) AlE . 2US A}
%a}am, ?ﬁxﬂ CO, §F5710 AMgEE WEsa8hi+s
HE7Ie] & JalEst Ao w Qs Aol we
257 HEHY °‘E‘r mepr & dPeM e =
7} 1SO VG683l &t VG100 §8+# ¥ &7

= ARSI

22 ME Ex|

AP RS AR FFe 0 S Qe
BB ugh vk A8 olgson, B A
A e A8TL pin-on-disk O MM

ANE7lE FEE71E 7R QoA €O, WiE FH

SfL

Vol. 19. No. 3. 2003



148

sl Hd] 20bar7A] 4HE &
471 el B3 f 2 AEe z
FAH] A AlAS Bl FEHEE0] AEHT Y
2 Aol vy e s "t v
< =L o]gate mlEHs nlArE SHEA
A, 2 iz vpee] 23t AHE o]8sle 2
o9 2xg 50°CE AN wuy HPE
L] 2xE AT

—

51
o
i
huici)
oft |

v

23 43 9Y

u) 113 AE Aol AH 223 Al 8]
ol A=baldrt. w1 A2 1000, 2000 pme] 7]
11 %9t 50, 70, ke 35S olg3dt] Zzt
FPEiach 2 vl 2dg A3 duE e
oA WulE FYPAIAE AF FHoZ 5, 10, 15 bar
o] 4ES o]gsl, vy AdFS ARkl Aol &
o] xE 50°CE TAATZ F 3087 297

e

o

~&— 1000rpm(VG68)
<= 2000rpm(VG68)

Wear (mm?)

50kg 70kg 90kg

Normal Load
(a) ISO VG68

././o

0.5 A

—

—&— 1000rpm(VG100)
-@- 2000rpm(VG100)

Wear (mm?)

50kg 70kg 90kg

Normal Load
(b) ISO VG100

Fig. 3. Wear due to the sliding speed in the same oil.

Journal of the KSTLE

SANF - FAE - 2 - ol - AAES- - oA
CO, W7t 4Aol=x skt vlnd Hde Coy
POE &@&HollM 241753t 8 3lairt,

T Fuxert oE A S5 9 e o8l
#7] 2o wE rlEES F4si. o A

VG100%! &5 AREste] 50kge] skt 2000

pmel SwelA] Sasigint.
3. MEzn U 28

31. Clt 3ts S0 e oz

Fig. 3& vlug &xo] wepx 2} sl i A
oo whEEg B33 girk. POE A€ VG68
2 VGI008l F &8F 7 REFolA SHLmrt
2000 rpm¥ @7} 1000 pmd WjET} wpEo] o 2

o FUY BN S5 AASE el F7)
she 2 mny At 37k wgeld. &
shzo] 27kl we) rhg e F7kste Aok 7Y

p,é\ /
£
5 05 ;'/A//‘
@
=
—¢— 1000rpm(VG68)
—&— 1000rpm(VG100) -
o I
50kg 70kg 90kg
Normal Load
(a) 1000rpm

Wear (mm?)
o
w

~{:~2000rpm(VGE8)
-8 2000rpm(VG100)

0 i L L

50kg 70kg 90kg

Normal Load
(b) 2000rpm

Fig. 4. Wear due to the viscosity in the same speeds.




Al CO, BN AZE §57) TER) wh3 ohESA B} 149
Table 3. Friction coefficient and oil temperature after the sliding tests
1000 rpm 2000 rpm
50kg 70 kg 90 kg 50kg 70kg 90 kg
COF 0.129 0.135 0.166 0.138 0.144 0.177
Temperature [°C] 103 130 148 135 161 175
COF 0.104 0.122 0.128 0.125 0.131 0.151
Temperature ['C] 78 109 130 101 138 160
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Fig. 5. Wear amount depending on the initial surface
roughness.
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Fig. 6. Wear amount due to the pressure at 50 kg and
2000 rpm for 2 hours.
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