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Abstract

The present study was aimed to correlate the microstructure and the hardness as well as the
wear resistance of the metal-ceramic particulated composite layer on the pure Al plate. The
composite layers were constructed by the addition of TiC particles on the surface of Al-Cu
alloyed layers by PTA overlaying process. Initially, the Al-Cu alloyed layers were achieved by
the deposition of Al- (25~48%) Cu alloys on the pure Al plate by TIG process.

It was revealed that TiC particles were uniformly dispersed without any reaction with matrix in
the composite layer. The volume fraction of TiC particles (TiC V F) increased from 12% to 55%
with increasing the number of pass of composite layer. Hardnesses of (Al-48%Cu + TiC(3&
4layers)) composite layer were Hv450 and Hv560, respectively, due to the increase of TiC V/F.
Hardnesses of (Al-Cu + TiC) composite layers decreased gradually with insreasing temperature
from 100C to 400C, and hardnesses at 400C were then reached to 1/5~1/10 of room
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temperature hardnesses depending on the construction of composite layers. The Specific wear of
(Al + Tic)layer and Al-48%Cu alloyed layer decreased to 1/10 of that of pure Al, while the
specific wear of (A1-48%Cu + TiC (4 layers)) composite layer exhibited 1/15 of that of steel such

as SS400 and STS304.
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Fig. 1 Morphology of TiC powder used in this study
(purity:99. 9%, grain size :45-106/m)
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Table 1. Overlay conditions of Al-Cu alloyed layer
by TIG process

OIFH - MAT - oY - HEH— - HREEA

Table 2 Composite conditions of TiC powder on
pure Al and Al-Cu alloyed overlayer by
PTA overlaying process

Arc current (A) 250
Travel speed (mm/min) 100 Plasma arc current (A) 200
Al-Cu allloyed electrode feeding rate 300 Travel speed (mm/min) 500
(mm/min)
Powder feedi \1 i 15
Dia. of Al-Cu alloyed electrode (mm) 4 owder feeding rate (g/min)
Cu content of Al-Cu alloyed electrode Polarity DCEN-He
; 25,33, 40, 48
(mass%) Number of pass 1-4
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Fig. 2 Schematic illustration of PTA overlaying
process
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Fig. 3 Macrostructure of cross section in Al-Cu
alloyed overlayer
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Fig. 4 Bead appearance and macrostructure of cross
section in composite layer of 3passes

3.2 &2 x|

Fig. 5% 25~48%Cudt3% ¢ dEHQ n =37
& BYF3 9. 5%CuEFEe ol Az o
E g v=o] o3 E3 ool e BEFsln Aol
g 2o $¥= JelyR] g3, AMHow 7Y
T =23 & veldh. 33%CufFaE oAM= o4 )
Zo o3 ALF L IF o5 ol% £
o gt g e FAEHE Yelula ¢
o @ A0%CudFEe T2 A 9 64
(CuA) o] FAFHom H34d Pz o=z
A, 349 §iel oste wBH A o] HE
33 Uk CuFol Al 48%CuFZ M= o
F& 3ol 2449, X 44 L Ao S
< FEFHZZE el o)4e] 25 33, 40 2
48% Cut 5N AAl CuZe 2 A9} Jgk
o= 742} 23,5, 30.8, 38.7 2 44. 7Tmass%©) 2t}

585



100

Al-mass%Cu Microstructure Hardness
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Fig. 5 Microstructure and hardness at different
mass% Cu in Al-Cu alloyed layer
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Fig. 6 Distribution of TiC particle in 48mass%Cu
composite layer of 4passes

Fig. 7 Microstructure of 48mass%Cu and TiC
composite layer
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Fig. 8 Characteristics X-ray images of TiC particle
in 25mass% Cu composite layer of 3passes
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