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Metallic Transfer Behaviour of Cast Al-Si Alloy
and its Composite Containing Graphite Particles
in Dry Sliding against Hardened Steel

Tong Jin Chen Yongtan Lu You Zhang Mingzhe

(Jilin University of Technology, Changchun)

Abstract; The investigation on the characteristics of mutually metallic
transfers between cast Al-11Si-2,4Cy-1,5Mg alloy and its composite
containing 4% (wt) graphite particles(100—200mesh) and hardened GCrl5
steel in sliding friction was carried out using a block-on-ring configu-

ration. The GCrl5 steel ring slided against the AI-Si alloy or its graphi-
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tic composite block at a rubbing velocity of 0,83m/s and normal loads
from 40N to120N.Morphology and constitution of worn surfaces of Al-Si
alloy block and GCrl5 steel ring and of the upsides and undersides of
debris produced in the wear process were examined with a scanning elec-
tron microanalyzer,

Silicon needles of the Al-Si alloy scrape t he surface of the GCr15 steel ring
during rubbing process,Some of the wear particles produced from the ring
are stuck on the worn surface of the Al-Si alloy or its graphitic composite
under the normal stress, and then they are embedded in the surface layer
to form a transferred layer containing steel material, Analyses of the de-
bris undersides of the Al-Si alloy showed that, because wear cracks are
initiated between the transferred layer and the parent material in the
subsurface and then delamination wear easily happens,the transfer of steel
material to the wear surface layer of the Al-Si alloy will increase its
wear rate,But effect of the transfer has a little effect upon its friction
coefficient, The amount of the transferred steel ring material increases as
the normal load is applied and, under identical conditions, t he amount of .
the steel in the wear surface layer of graphitic composite is less than
that of the layer of the base Al-Si alloy.

The transfer of the Al-Si alloy material to the steel ring countersurface
results from the material adhesion, The amount of the transferred A1-Si
alloy material increases and its distribution uniformity goes from bad to
worse with the normal load,Because graphite film on the composite can
decrease the transfer of the Al-Si alloy, friction coefficient of the com-
posite is lower than that of basic Al-Si alloy under the same conditions,

Key words: cast aluminium-silicon alloy, graphitic composite, GCrl5
steel, dry sliding friction, metallic transfer, mechanism of transfer
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