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Solid Lubricant Coating for Improved Low Friction and Wear-resistance

Changmin Han, Hyungjun Kim, Soonyung Hwang and Changhee Lee
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3.1.1 Graphite
Graphites B4 Eholn, 243} vjE& BT
o 48 AYe Ao] Aiolth APTEE MoS:%

Table 1 Friction coefficient of the WC-Co coatings
sliding against sintered Al20O3

Contact Friction coefficient
pressure(MPa) F M C
0.4 0.58%£0.06|0.71+£0.06{0.55%0.05
0.8 0.69£0.09|0.73%0.05[0.64+0.09
1.2 0.78+0.06!0.73+0.05{0.71£0.03

Table 2 Some successful solid lubricants

Layer-lattice compounds

Graphite

Tungsten disulphide
Tantalum disulphide
Graphite fluoride

Molybdenum disulphide

Tunsten diselenide

Niobium diselenide

Calcium fluoride

Barium fluoride/ calcium fluoride

Polymers
Polytetrafluoroethylene, PTFE Polyetherketone, PEEK
Polytrifluorocholrodthylene, PTFCE ~ Nylon

Fluorinatedethylene-propylene, FEP  Acetal

Polyvinyl fluoride PVF2 Polyimide

Ultra—high molecular weight Polyphenylene sulphide
polyethylene Phenolics

Metal

Lead Silver

Tin Gold

Indium Barium

Other inorganics

Boron trioxide
Boron nitride
Tungsten trioxide
Cadmium oxide

Molybdic oxide
Lead monoxide
Lead sulphide
Barium oxide
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Fig. 1 In a sliding PTFE on steel contact

it

transfer film34 WAUZA & 4L 7K1
71 Agzoit”,

Z(steel) ol gt PTFE—‘4 npdA e 0.0408 1
shzllMe 0. 016—"4 < 2 Jepdt} PTFEZF 1
3 @ wldASE Pé]-’u‘— Ve AL JEFHY ¢

Z—?Eii(adhesmn)f’ﬂ 71918, =3k AL Ak g¥@o
2 Ao ¥32H (adhesion) S 44 FEE 5 <
3, PTFEZFIAM =FH o2 Ho|(transfer)HE &
o] Y.

L?'_

F
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Fig. 2 Variation of friction coefficient and wear
rate with temperature
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Fig. 4 Room temperature friction coefficients in dry
nitrogen environment
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3.1.5 Soft metal
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3.1.6 Fluroride

CaFox= oF 400T¢ 900T Aleldld £ &EE7
2 etk guEoz AL Holy EH Sl
2R3 Rax EaAw $5A7AY &4 g8
A AAmel] AZAANAY opld mee Eelv
Z1ANel] A7 o2 al@ASE 0.1~0.156 AU

& 2g F Ao

o <8 Azagded, o 71&9 ZHEvHEAIRR
o wa] 71% 2e Aol AL B ope}t HAAA 7
AR 7w e 7S 4 Ik U Table 32
100% Alo0Os9} 30%CaF27t A7FERASw ArelA
dry sliding wear test 232 Jehd Zo|o}.

9]9] Table 3904 CaFod7tE Qs doidl =t
BRG] FFEUT Bl mlRFo} wpEA S
A2 JHAGT oldE AedA AdElrAe] 233
o] 71A eje] e GAELE HEFHAA FE71A9
ZERET f 2 £xdM &E5AE JHE F ik
T3 2A8EAQ CaFert Y3 matrixlo]l &%
e Ao wirAGA o] F& dFue} T2 FEEA
& 71 CaFy 25 &£&79 I8< A 9ot

BaF, 2% /e 2% (eutectic)d FHIZ &#FE

Table 3 Room temperature dry sliding wear test
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Laser clad |Weat weight|Relative wear |Fricition
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