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Abstract

It was attempted to improve the wear resistance of Al alloy under the load condition by making
a formation of the thicker surface hardening alloy layers. The thicker surface hardening alloy
layers were formed on 6061 Al alloys overlayed by MIG and TIG welding process with Cu
powders feeding.

The characteristics of hardening and wear resistance have been investigated in relation to the
microstructures of alloyed layers, with a selection of optimum alloying conditions for formation
of overlaying layer.

The results obtained were summarized as follows ;

With increasing feeding rate of Cu powders by MIG welding, the hardness and specific wear
of the overlay weld alloys were increased. It is considered that these high hardness and specific
wear of overlay weld alloys were due to the formation of & (Al,Cu) phases.

With increasing feeding rate of Cu powders by TIG welding, the hardness and specific wear of
the overlay weld alloys were increased in feeding rates 12 and 18g/min. However, the hardness
and specific wear were decreased in the powder feeding rate 38g/min. It is considered that
decrease of hardness and specific wear in the powder feeding rate 38g/min due to formation of
¥ (AL,Cus) phases.
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Therefore, it is considered that optimum conditions for excellent characteristics of overlay

weld alloys are formation of many ¢ (ALLCu) phases in Al alloys overlayed by welding process.

1.4 B

AlE O Es5E NHET ¥BET BS 5§
ol g3te] &F7], AEa, AR A, Myt F
F47171 D A7) 7] Bop V4] da] o] &5
o H AkdFze H3sl, nrlws 9 1F
Az} Fol 23 AR 2 AEF ol B
A" Jle9 ARE 7igstz Uk 53] AAA
Aol 3t FAHNHd e Bstel NFE R 2
Z=3 £E 7153 o] &7HIL Yo ol & ¥
3 HZol g3 Ay de 4T Eg=A,
dolx ¥, Azl W 2 HIP 5 EFA29 M2¢
71Eg 288 HAUNR 7&o] WAL QP
8

olel g EHI/MA 7|EFoA Lol FejF
B ZolA rird REL 253AY, ud EF
7 alel AFAE o] 83t 1 &g v
B FAE Hnug gl Aotk A
FEFo2E Cov], Nizl 28]3 Fer] @ WC 9]
on, B8 eudold AlgEHE §HHe
2 ola £34, 7t284Y, 848 5ol de
o, 54+ 13889 £#8E2=2 PTA(Plasma
Transferred Arc) ¥ %%0] Q. =iy A A
o] vty A ANEe FFEe vt 5L 7|53
E AlA &AM Z3nA st 2o 1xHE
A, Fm JEANA = mm FEe FHEHHol H
F3), 47171 € F3F7] FobllA A 4TFH
k1 glEPOﬂS)'

&8 TIG, MIG £ & o] &3 250§ §39
EuAFdE SgEd A5E A4 =xs=
W, B $37128 o] &3t £8AUE £2S&
d4H o2 FFIe W, ¢FvE §35 A7HA
U BF3E0e Qe &4 (filler metal) & ©]&-3F
= Wyo) glom, oje} T WL tIE oy
o] Mty o) st At (BEM) o] +F3t
of & Al &7 EHNA EBGA ALEE A2
2 e,

3

32 Lo o

225

AW FAM TIG, MIG 835 d902 3o &
A Ul 94502 Cu $TE THste S
o] g3t Al o BA FAL enH)SE
A7, ol tE NAFE R S4E A

4k

2. A HYH
2.1 281 R AEEH

2ugelE9 7|2 Ag2e YA 9¥4Y
g9l Al 6061 A (10mmT X 100mmW X
150mml) &, FHAS evjgol=L FAHAF7
gl $FELL £4% Cug AL
Photo. 1& AR&® H2o] SEM ZZ AP0 Z A
Barol P Qe o 70m x0T},

2.2 2H20| =5 YoY

ougo] FF2L MIG 2 TIG £H7E o &
g oladd &) E7HA T BA9 AdRE &F
A E8AW EEE A& FYsto 3
Aatsich olu £de £ fFo] WHER 4
AP =EE Fild £2g FH3E ¥ eEY

2 o3tk
2.3 230 HIES YA =

MIG £-z08 A 30V, A7 2400, &3-S
% 25cm/mino| Yt} &7t AZ 1L.6mme] Si
3aF oF 10% 20 4047 84 9olol & AHEE R o,
LA A gojol 8] FFEHEE 480cm/min o]t

TIG £HZAL A 27V, AF 2407, RHSE
20cm/minol P, AFo 2= AA 2. 4mme] £8
2958 283yt

o9} & AN L5 BLE TH

Journal of KWS, Vol. 14, No. 4, August, 1996



ool £ o Al-Cu &F A3t 54

EQum

Photo 1. Shapes and size of Cu powders.

32 9 AEiol A B =g o] 7MY F& 2UE
TIEer AAstA

2.4 gtgase] A UE Y ddet AL

aet3el 99wz 3% 2 FAAR
Arl 4 & ol8sto] A EF vli G
AEEAM 2L A4 EDS £ XRDY 93 =AM}
At

25635 A ol2AH

Fig. 12 4= 9 vt254& A7) 9%
Heo] 3o APEAE 2w yehd A
2, o 2y} o] AR E % Imm $FE
g § 1 ddde et A= A vtRAEE
YAt

g3l A% 549¢ AR st w=
dle] FEiz vho] ARHA X FEAE o] 83}
ZApsHA. olw) £43HE e 500g22 U

L
o
o
=

g3 rtR B2 KRABRABRBE o

REHREEE £14% $£4%. 199645 8AH

55

Fig. 1 Schematic diagram for hardness and specific
wear test.
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Photo 2. Microstructure of Al alloys overlayed by
MIG welding process.

Diffraction Angle (26)

Fig. 2 XRD diffraction patterns of Al alloys Photo 3. Microstructures of Al alloys overlayed by

overlayved by MIG welding process with Cu MIG welding process with Cu powder
powder feeding. feeding.
(a) 12g/min (b) 18g/min (c) 38g/min (@) 12¢/min (b) 18g/min (c) 38g/min
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Fig. 3 EDS analysis of Al alloys overlayed by MIG
welding process with Cu powder feeding
rate 12g/min.
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Fig. 4 Hardness and specific wear of Al alloys
overlayed by MIG welding process with Cu
powder feeding.
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Photo 4. Microstructure of Al fusion zone by TIG
welding process.

Fig. 5 XRD diffraction patterns of Al alloys Photo 5. Microstructures of Al alloys overlayed by

overlayed by TIG welding process with Cu TIG welding process with Cu powder
powder feeding. feeding.
(@ 12g/min (b) 18g/min (c) 38g/min (a) 12g/min (b) 18g/min (c) 38g/min
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Fig. 6 EDS analysis of Al alloys overlayed by TIG
welding process with Cu  powder feeding
rate 12g/min.
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Fig. 7 EDS analysis of Al alloys overlayed by TIG
welding process with Cu  powder feeding
rate 38g/min.
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Fig. 8 Hardness and specific wear of Al allovs
overlayed by TIG welding process with Cu
powder feeding.
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