Al9

TP HZAEEHP COMBMELTOERS X TLIZEITS
T/ FAYEY FHEMIC & HEFEMG
Wear control by nanodiamond addition in friction systems
with bearing steels in TCP added refrigerant oil
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Ball: sUJ2
I Disk: SUJ2
Load: 10N
L Sliding velocity: 0.1 mis
Lubricants: TCP added refrigerant oil
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Fig. 1 Effect of ND addition on specific wear rate

of ball in TCP added refrigerant oil.
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Fig. 2 Effect of ND addition concentration on
specific wear rate of ball with and without
TCP addition in refrigerant oil.

Ball: SUJ2

Disk: SUJ2

Load: 10N

Sliding velocity: 0.1 m/s

Lubricants: TCP added refrigerant oil (ND-free)

8]

-

(=]

Stead-state friction surface
in ND-added oil

Stead-state friction surface
in ND-free oil

Fig.3 Specific wear rate of balls when two types of
friction pairs rubbed in refrigeration oil
without and with TCP added are rubbed in
refrigeration oil without ND added.
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g:’sl:‘ssl:"ﬂzz — (a) No addition — (b) ND
Load: 10N (c) TCP — (d) ND+TCP

Sliding velocity: 0.1 m/s
Lubricants: Refrigerantoil
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Fig. 4 Representative Raman spectra of ball wear scars
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after sliding in refrigerant oil with (a) no
additives, and additives of (b) 100ppm ND, (c)
1% TCP and (d) both of ND and TCP.
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Wear volume of the ball, x10° mm?®
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Ball: SUJ2 —&— ND - free
Disk: Grooved disk of SUJ2 —@— ND addition (100ppm)
Load: 10N

Sliding velocity: 0.1 mis
Lubricants: TCP added refrigerant oil
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5 Wear of ball sliding against grooved disk
with and without ND addition in TCP added
refrigerant oil.
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6 Change of Raman spectra of wear scar of ball
with sliding distance (a) without and (b)
with ND addition (100ppm) in TCP added
refrigerant oil.

Ball: SUJ2 Composition of Tribofilm

Disk: SUJ2 @ Fe,0,
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-E Lub: TCP added refrigerant oil Fe,0, + polyphosphates
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Fig. 7 Effect of ND addition concentration and

sliding velocity on composition of tribofilm.





