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M ater ial SurfaceM odification Processng with Lam nar Plasna Technology
MA W ei,L I Xiao-cun
( Institute of M echanics, Chinese A cadamy of Sciences, B eijing 100080, China)

Abstract: The possibilitiesof laninar plasna technology gpplied in surface modification were investigated on three typical
metalswith quite different themo-physical properties The tests demonstrate that this ramelting process can evidently im-
prove the microstructure and properties of the cast materials with moderate heat conductivity and loose microstructure
uch as cast ion The cladding testswere carried out on stainless steel with lov heat conductivity The results show that
all the ramelting and cladding processeswith laminar plasna technology can mprove the microstructures and increase the
hardness of the surface modified layers These treatment effects are closely related to the themo-physical properties of
materials and the transient characteristics in rgpid lidification
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Tablel Chan ical canposition (wt%) and thermo-physical properties of the tested mater als

/
C Si Mn Cr Ni P S Ti Cu Zn Mg Zr 1
W (m- K) /
<0.12 <0.8 <2 17 19 8 11 < 0.035 <0.025 0.5 0.8 28 1400
HT100 3.43 3.68 2.12 3.2 0.5 0.57 0.77 0.1 0.08 0.16 41 1130
Al-Si 10 13 0.5 0.3 0.1 0.1 0.1 168 580
3 5mm/s 350
(1960 03—), , , 420 3 5 g/min
, 20 280 380
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Fig- 1 Appearance of the remelting tracks(a c¢) and '
cladding tracks(d €) on different materials
(a,d) sainless steel (b) castipn (c,e) Al-Si alloy )
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4 mm,Al-Si 7 mm Fig2 Microsopic observations of the remelting tracks on
1 25 cross-sction of the samples under SEM
(a) stainless steel (b) cast ipn  (c) AI-Si alloy
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Fig.4 SBM observation on the cross-section of the clad
track on stainless steel (a) and the result of the ED S line-scan
ALO;, ) analysisof elenentAl in the clad layer (b)
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Fig 6 SBV cross-section image of the clad layer of the
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Fig 7 M icrohardness distribution of the clad layer on
stainless steel
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