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A Study on Formation of Thick Hardened Layer on Al Alloy
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Abstract

The purpose of this study is to improve the wear resistance and hardness of Al alloy by
making a formation of the thick surface hardening layers. The thick surface hardening layers
were formed by PTAW (Plasma Transferred Arc Welding), with the addition of metal powders
(Cu), ceramics powders(NbC, TiC), and mixture powders(Cu+NbC) in Al alloy (A1050, A
5083). Mechanical properties of overlaid layers (wear resistance, hardness) were investigated in
relation to the microstructure. The results obtained are summarized as follows :

The depth of penetration was increased with increasing powder feeding rate. It is considered
that these increase were due to the thermal pinch effect by the addition of powders, especially,
for the Cu powders, were due to the heat of reaction with the matrix.

The hardness and wear resistance of overlaid layers were improved with increasing powder
feeding rate. For the Cu powders, it is considered that these increase were due to the increase
of the formation of 8 (CuAl,) phase with increasing feeding rate of Cu powers.
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On the other hand, NbC, TiC powders could not react with the matrix because of their high

melting point. Thus,

increase with increased ceramics powder input.
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Table 1. Chemical compositions of A1050 and \5083

Al alloy

Chemical compositions (%)
Cu | Si | Fe[Me|MgiZn| Ti | Cry Al
A0SO, 05 0. 25] 0.4 [0.0510.05]0.05
0.19

ghsh- Al ¢ NbCQ} TIC

H]u}“‘i Rarg =

Zé stk o)% Al050913= Cu, NbC 18] %
g Hub 1R A4S EFETE AMEE

91 A5083903 Cu, NbC, TICEZS ALE3Y
t}. Table 29l Cu, NbC 2 TiCEZ ] 234 A4z
W AL Abe) A7) 8 e T Photo 19l &
o] FAke At

Table 2 Physical properties of powders used in
this experiment
Powdor Dcnsit‘y Melting point Size
{g/cm") () (tm)
Al 2.7 660 -
Cu 8.9 1,083 80-150
NbC 7.8 3,610 100-140
TiC 4.9 3,067 70-140

2.2.2 Overlay 38 =74
7 829 overlay &4

Z 72 Table 3¢ Ve

Table. 3. Overlay welding conditions for PTA
process
base metal A1050 A5083
powder Cu, NbC|CutNbC |Cu, NbC, TiC
polarily DCEN
pilot gas Ar
shield pas He
current (V) 120 180 150 120-180
powder t'(/‘(‘(.ii:lg' rate 515 10 515
(g/min)
clding spee
W dmg s.pud 250)
(mm. min)
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(c) TiC

Photo 1. Shae of powders (SEM)
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Photo 3. Cross-section of overlay hardened layer (a)
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Fig 3. X-ray diffraction pattern of overlay hardened
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Photo 7. Microstructure of Al-Cu alloy including
NbC by EDS analysis (1507, 10g/min)
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