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A Study on the Effects of Various Additives on Bearing Fatigue under Lubrication in
Refrigeration Oil
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Table 1 Properties of the refrigeration oil

2 %E_ﬁﬁi < 0il PAG-1 PAG-2 [ PAG-3
2.11;1%?7;%;71%?*27??4# BV S 2 Kinematic Viscosity, 40°C 45.85 46.26 45.61
DTS Y A R R | L0 - L
UL PAG-L, U BT R 7 LT DS A Viscosity, mPa * s In 0.5MPaG 50 50 50
> N @110°C R1234yf

ERLE L7 PAG2 BLUHEY Y RE=AT V5% Viscosity index 206 208 207
DI EEFER] & Bl A L7z PAG-3 Wz, e Density@15°C, g/cm3 0.998 1.002 0.997
RTOY I Al AR E L. Anti-oxidant Include | Include | Include

(Table 1). WX A —=7 22 T—MKBYIZ | Additives|  Anti-wear(Phosphate) None Include None
i &1 % R1234yf : CH,=CF-CF3 % /= Anti-wear(Phosphite) None None Include
2.2 IEH F MM A &

FEAM T 72 25 PRI 57 3R OERS X 36 LT Y o 7/ L — R % Fig.1 129 9. ARRBREIIHEEmAE R s
TkEY, WEAFIET TAT R b a7y v 7 ORI FmaHiiA TTHE Cdh 5. SRBRSAF % Table 2 (TR 7. J& 97 A
DR EINEE & > —2 FW7z. [T 6 Rl L, Weibull 7= > b Z2ERR, 2557 & i L7z,

81104TN

Refrigerant Vacuum pump

Table 2 Test conditions

Rotational speed 1500rpm (2.16m/s)
Thrust bearing Load 7900N
Vibration sensor Hertz pressure 1.5GPa
AS2035 Temperature 110°C
Refrigerants(0.5MPaG) R1234yf
Oil volume 50mL
Heater The number of test n=6
Fatigue detection Vibration sensor
Fig.1 Schematic illustration of hermetic-type fatigue tester, Evaluation Weibull plots/ Lo , Lso

bearing/ 81104TN and race/ AS2035
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Fig.4 Phosphorus analysis of bearing surface by EPMA Fig.5 Roughness of each race tested with PAGs
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