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A Study on the Preparation and Wear Characteristics of TiC Hardfaced
Layers on Aluminium Alloy by PTA Method
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ABSTRACT

Surface hardening of AC4C aluminium alloy with TiC powders was obtained by plasma

transferred arc (PTA) method. Bead appearance,

microstructure and wear behavior were

characterized in relation to the torch current, powder feed rate and wear condition. The width
and the depth of bead were mainly increased with increasing torch current. The comparision of
wear behavior between AC4C alloy and PTA treated AC4C alloy showed the remarkable

enhancement of wear resistance.
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Table 1 Chemical composition of AC4C aluminium

alloy base metal

Chemical composition (wt%)
Si Mg | Cu Fe Ti Al
6.906

0.3313 | 0.0107 | 0.1314 | 0.0075 | bal.

S EA= 213x74x17 (mm’)e] =72 A}
Y 523 ¥ 4542 10 2 2P 7HE

gtod AlHo 2 AMEE YT

PTAR] 23 TICEZ EW7ZE AlgEEe] A= 2 nlREAd) A Ay 139



m) BLES AEst¥en, XRD (Rigaku,
D/max-1400)e] & & 2443 TiC ¢¢ ZA
Aol Aoz Blxom, XRF (Rigaku, RIX
2000)e] &) A = Tigk C o] &) &L EA
sk etk $W, BEFREF H SEM
(Philips, XL30)ell 2]af qAHAS &I
t}. Table 20| & Ao AH£8 B33
o] 22X AL GGl Fig 2¢] &2

94¢ 77 deg,

o o
o 12 xR

=

Table 2 Physical properties of TiC ceramic powder
used for reinforcement

Density | Melting point| Micro Vickers
(g/cm’) (C) Hardness (kg/mm?)
4.94 ~3100 -~ 2,700
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Table 3 PTA conditions for the preparation of TiC
hardfaced layers
Variables Applied condition
Polarity Direct current straight polarity
Pilot Ar gas
Gas Shield He gas
Powder He gas
Distance from 10 mom
electrode to base
Line speed 250 mm/min
Current 120, 150, 130 A
Powder feeding rate 5, 10, 15 g/min
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Fig. 3 Schematic illustration of the abrasion
wear test principle
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Fig. 4 Typical bead appearance formed with
TiC powder feeding rate of 10 g/min.
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Fig. 5 Crosssections of TiC added bead
fabricated at various conditions

10

®
Y
o

& Width
¢ Depth

Depth {mm})

Width (mm}

o-’_——.“___,...--'o

on s O
SRR e e

150
Current (A)

120 180
Fig. 6 Variations of bead width and penetration
depth according to PTA current
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Fig. 9 Optical micrographs of wear debris and
chemical composition by EDS analysis
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