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Tribological Properties of Mechanical Seal in Thrust-Washer Test
(Casc of Refrigerating Machine Oil with Oiliness and Anti-Wear Additives)

3 E—*
(Masakazu NAKASAKO)
Bl fEeS
(Hironori NAKAT)

#E

FIE

(Hiromasa NADANO)

= E IRk M —HR*?
(Masaki KOHNO) (Ichiro MINAMI)

RO gzt e s>
(Toshiyuki SAKAGUCHT) (Kazuya YAMADA)

The tribological properties of the mechanical seal lubricated with the refrigerating machine oil with

oiliness and anti-wear additives were studied by using a thrust-washer test rig. Friction tests were carried out

under bath lubrication for the base oil, oil A (base oil + oleic acid and tricresyl phosphate at 5 mmol/kg) and oil

B (base oil + oleic acid and tricresyl phosphate at 10 mmol/kg, 5 mmol/kg, respectively). From the tests, the

following results were obtained. (1) The coefficient of friction g decreased in following order at sliding velocity
3.93 m/s : base oil > 0il A > oil B. The value of g with oil B was 0.08 ~ 0.10, and was about 1/2 times as small

as that with base oil. (2) The amount of friction loss decreased in following order :

base oil > oil A > oil B.

Therefore, the additives of oleic acid and tricresyl phosphate showed significant improvements in tribological

properties of the refrigerating machine oil.

Key Words : tribological properties. mechanical seal, thrust-washer test, refrigerating machine oil,

oiliness, anti-wear additives
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Fig. 1 Dimension and configuration of test rings
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(a) Tricresyl phosphate (TCP)

HO
(b) Oleic acid

Fig. 3 Structurc and abbreviation of additive

Table 1 Chemical compositions of test rings ( mass % )

T C Si Mn P

Cu Ni Cr Mg Fe Al

Rotatory ring 2.65 2.25 1.08 0.10

6.10 13.33 1.98 0.01 |Balance ==

Stationary ring | Balance| 1.05 = =

= = = 0.04 0.43 0.39

mal T.°7

(415)
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Table 2 Test oils in thrust-washer test

Concentration of additves mmol/kg
Tricresyl phosphate Oleic acid
Base oil - -
Oil A 5 5
Qil B 5 10

Base oil : Refrigerating machine oil
Oils A and B - Refrigerating machine oil + Additives

L Oil pressure

Wy

@

P -
- —

@

: % E Fixed
/.  Fixed

1 Oil pressure

A : Rotatory ring (Cast iron) F : Strain meter
B : Stationary ring (Carbon) G : Pen recorder
C : Bearing H : Thermocouple
D : Torsion bar | : Cooling coil

E J:

: Spring plate Controlling valve

Fig. 4 Schematic diagram of test rig
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Table 3 Test condition in thrusi-washer test

Normmal load P N 157.3 | 305.2 | 403.8
Contact pressure p MPa 0.30 0.59 0.78
Rotauona_ﬁ speed of i 500 1500
rolatory ring

Sliding velocity at the

effective diameter of V.  mis 1.31 3.93
stationary ring

Qil temperature 0, °C 20%2

Sliding distance L m 9.42X10°
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Fig. 11 Relationship between coefficient of friction and
bearing characteristic number G at the end of test
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