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Formation of Ti and Ti ceramics composite layer on aluminium alloy
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Abstract

Plasma Transferred arc(PTA) hard facing proscess has been developed to obtain an overlay weld
metal having excellent wear resistance.

The effect of Ti, TiSi: and TiC powders addition on the surface of Aluminum alloy 5083 has been
investigated with PTA process. This paper describes the result of test the performance of the overlay
weld metal. The result can be summarized as follows

L. Intermetallic compound is formed on surface of base metal in Ti or TiSi: powder but the reaction
with surface of base metal is little seen in TiC powder.

2. In formation of composite layer on aluminum alloy surface by plasma transferred arc welding
process, high melting ceramics like TiC powder is excellent.

3. The multipass welding process is available for formation of high density of powder. But the more
number of pass, the less effect of powder, it is considered, and limits of number of pass.

4. By increasing area fraction of TiC powder on Al alloy surface, in especially TiC powder the hardness
increase more than 40% area fraction and 88% shows about Hv 700.
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Table 1 chemical composition of 5083 Al alloy
used as base metal(wt%)

Si | Fe [ Cu [Mn | Mg |Cr|Zn| Ti Al
035023 0.09| 047 | 415)0.16{0.19|0.01 | 94.35
2.2 Mgy

22.1 PTASAd ol 23 B3 333513 49

© @M AR S PTAS A 9] 22 & Fig 190
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o FURHANATES FAANE @ A4 EF AN mAet FEE B 5 £ 2SS
Z231& NN A4 E@d wE WHSA BAA7IE dElojch™® Table 3] 2%3) =A%
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A BGEE W QoMY $RYATAEHE H FolA Ar, AR Ar% Hed AFESHAH, @
Edle] 1z s) go |E AnEEE RAFFOZH FF 4= 200Hz, 5 (EN) T I 5(EP) 2] Al 7hy)
Wrtmdol Sk Tk g FRaFe ¥EE S(TEN/TEP)2 75/25, A=dF(IEP): 200A=
Table 2 Chemical composition and size of podwers
Chemical Composition (wt%) Powder
Powder Size
Ti C N 0 Si B Fe TiO, | ALO; | SiO, | Fe,O, (um)
Ti 99.9 - = — - - - - - - - 60— 89
TiC 79.6 - 0.34 0.19 — - 0.06 - - - - 45—106
TiSi, 45.8 0.05 — 0.21 53.9 - 0.03 - - - - 45—106
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Table 3 Composite condition used in this experi-

ment
AC(EN/EP=75/25) DCEN
Shielding Ar Ar He
gas
Plasma arc
current(A) 100-250
Travel speed
{mm/min) 100300 100500
Powder feeding
k rate(g/min) 5715

Tungsten clectrode
Pilot gas

Water

Powder

(=) l r Shielding gas

Pilot power sourcs
It
L
—
—T—

Plasma power sourcs
©)

7 Plasma arc
Base metal

1
>

fusion zone

Fig. 1 Schematic illustration of PTA overlaying
process
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Fig. 3 Combind effect of plasma arc current and

powder feeding rate on composite bead
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