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(a) Lubricated with 650SN (b} Lubricated with KF-1

Fig 3 SBEM micrographsof worn surface of A 1S11045 steel block lubricated w ith 650N and KF-1
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Fig 4 SBM microgrgph of the cross-section of A IS11045
steel block lubricated w ith KF-1(1 000x )
4 KF-1 45*
SEM (x 1 000)
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Table 1 Elemental canposition on worn steel surfaces lubr icated with 650SN and KF-1

Elemental composition/at%

W orn surface

Fe 6] Si Al Other
L ubricated w ith 6509\ 80 59 18 98 0 0 Q 43
L ubricated w ith KF-1 7710 18 88 2 15 187 0
. ,KF-1 6509\ )
45"/ 45/
h

a i)
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Effect of Hydroxyl Silicate particulatesasan Additive on the
Friction and W ear Behavior of M ild Steel/Ductile Cast Iron Pair

GUO Yan-bao, XU Bin-shi, MA Shi-ning, XU Yi
(N ational K ey laboratory f or Ramanuf acturing, A cademy o A mored Force Engineering, B eijing 100072, China)

Abstract: AnMM -200 friction and w ear tester was performed to evaluate the friction and w ear behavior of
1045 steel/ductile cast iron pair under the lubrication of 650N oil and the 650N containing hydroxy! silicate
particulates as the additive (T he latter oil goecmenw as coded as KF-1). Theworn surface and cross-section
of the A ISI1045 steel block were observed using a scanning electron microscope, and the elanental
composition on theworn surface of the steel block w as exanined using an energy digpersive X -ray analyzer.

It was found that the inorganic mineral particulates as the additive led to increased friction coefficient and
w ear volume lossof the ductile cast iron ring at a relatively shorter test duration, w hichw as attributed to the
abrasion action of the particulates T he friction and w ear of the frictional pair under the lubrication of KF-1
was significantly decreased at an extended test duration, which was attributed to the embedding
strengthening effect of the inorganic particulates to theworn steel surface Namely, afriction-modified layer
was formed on theworn steel surface under the lubrication of the KF-1, and the relevantworn steel surface
had amuch larger microhardness than the one under the lubrication of the base stock alone At the same
time, the surfacemodified layer in the former case was porous, which helped to entrgp the lubricating oil
therein and to enhance the boundary lubricating function aswell Subsequently, the friction and w ear of the
frictional pair was greatly decreased at a large enough test duration

Key words mild steel/ductile cast iron pair; hydroxy! silicate; mineral particulates lubricating oil additive;

friction and w ear behavior
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