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Abstract

It was attempted to improve wear resistance and durability under the load surface pressure that
make a formation of the thick (mm-order) hard-surfacing layer for aluminum alloy of 5083.

The thick hard layers were formed on the surface of 5083 by TIG overlay method. Al-(25. 4,
33.6, 45.7 mass%) Cu filler metals which were newly developed were overlaid on two base
metals forming the one bead, one layer and two layers;

The investigation was made on the characteristics of hardening and wear resistance in relation
to the microstructure of overlaid layers with selection of optimum overlaying condition.
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Table 1 Mechanical properties and chemical
compositions of base metal, Al 5083

a) Mechanical properties

Material T.S(kg/m) | Y.S(kg/mn) EL(%)

5083 H312 35 27 15

(T.S : Tensile strength, Y.S : Yield strength,
EL : Elongation)

b) Chemical compositions

Si Fe | Cu | Mnj Mg | Cr | Zn Ti Al

0.35{0.27(0.07]0.02 14.55|0.130.66 | 0.01 { Bal.

2.1.2 Overlay & €7}

B9 overlay B85S 471 93 ALE-g &71A)
(filler metal) &= OCC (Ohno Continuous Casting) X
Z Az o d&FFEE HT RS A-Cu
FHo2A Cu BP0l NE d& X 7S
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Photo. 1 Microstructure of base metal, Al 5083
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Table 2. Cu content and hardness of Al-Cu filler

metals
Cu content Hardness, Hv
Item .
(mass %) (Load : 9.8N)
25Cu 25.4 185
34Cu 33.6 255
46Cu 45.7 300
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Photo. 2 Microstructure of Al-Cu filler metals
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Table 3. Welding condition for TIG overlay

Type AC
1st layer 175A
Current
2nd layer 200A
Voltage 20-22V
Shielding gas 100% Ar, 20 1/min
Welding speed 200 mm/min

(1) =5a%

Overlay2 & 7Z38l&o] diste 2 &9 B
9 vE 9 A4S #ASAT. vz FH5
oA MNH e FAAPH-E emery paper #120071 7]
Auigk F A7) 0.3m L 0.05me] ALO;YAE o]
23] ¥xdn @ dutg He BAM7 &
B3t n| 7 L SEMOE mAzAS st
SEM @& Al A|EHE 287 MAH7E ALE
g olMEol A 30% o] MAH ¥, BAAL 4

£ W37 93 527 (evaporator) ol A Au 3
e Atk o 9 FF7)9 AFEE 10° -
10™*Torr. 2 #A18+4ch

(2) X-ray 3 A

Overlay2 A A7 332 ddel X-ray (CuK
o) A7 20-80° 9 HAZ FABIEATE  X-ray
3}d BAzAL #FA/PKY, FAF 30mA,
goniometer®] FAIEEE 3 /minE 3 T range
d A8 2000CPS (Count per Second) & 351t}

2.2.3 Overlay A3t29 7144 A4
(1) A=AE

Overlay 2329 A= W3E zAlstr] sl
Micro Vickers ZEAZ v|E dd] AEE 53
sttt vl=9 AF-9l FHCZRE ol Kaj
¥ wtgo g vz FAIH w3 o] 0,.5m 34
o7 2PFPon ojn ZH3}FL 9.8N, 3F9
FA A7k 15240k vi=e] AWFoEE lan
Roz ZAEHAL

93

@) A

Overlay 7 3}&2] WvlEA] (wear resistance) &
H7rslzl #8 wl 119 34 (sliding type) ¢ K
vl A g7 E ol &3tth IHUT|Y] AAE
STD 11019 A AL 40mm, FA7} 3mme] AT}, Blo}
dgl olgfalog FPon A7|A &F2 BN,
nbd A= 100m, PFES e dm/secE YA A
A=

W, = (B b)/@Br P, 1,)

W, : H]ohE Z (me/Nm)
DA% 07 ()

D 3R A% FA (um)
T

o E E (ua)

: ohE A2 (m)

S~ vt

3. Agdn ¢ nE
3.1 Overlay®2 H|= 2|3t 5! ohod Ha

Table 39] 2722 overlayE 2 A3 vj=9} 9
@& Photo. 39 A3t & H=E FAA
A& Wel 2o} 12 overlay®t 2% overlay 25 %
38 o3 Jvehy gl

o] overlayZol| th3 @S Photo. 4, Photo. 5,
Photo. 69 YERNATE diHEE2] AS sEFL
20% W& FAAU 4F Hl=E e
2 & £9¢ vehfof Al 50830 &71A) 33Cui
overlay@l & A ¢ 34 E0] o 40% 71FE e
WAtk o] AL overlay Qo] FE LR o] Fo|A
£9 A Aol AUy e Holxr] i
o]},

2 overlaydll & HAF A7} 175AZ2 A 34 Eof
20% o) E AFHAA T 2% overlayl M= HF
)7} 200AZ Z7}sle] oF 40% ol 4ol &L
Bl AW A overlayZoll FE3] £UE FH
& o33 vt

Cu &f3o] 2 8714 46CuE ©| &8 4¢<
AR wzo] FHRA nAFEFe] FHEHUT
ol A& overlay 2719 FHFRGE AL &7}

Journal of KWS, Vol. 15, No. 2, February, 1997



2ol e FEAS #E AT - A1508340 & TIG Overlay 7 3} -

1 Bead 1 Layer

—
&

2 Layer

139

itemn

25Cu

im0
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Photo. 6 Cross-section of 2 layer overlay

Photo. 7 Microstructure of 1 bead layer on Al 5083

Cu o] 25.4%1%1 871 E overlay
AeE Vs gy dAd WAon B2
ZA aAlo] Ao 2 JAEE A& ) o}
e gAYkt 33.6%% B eE vE A
Fre Ao urE}Lh A TH=

jg il
By

ofN BN rfr ot

R - EIUSh - BET

(@Al+CuAl) # 27 aplo] EAo] vehta g}
o} 45. 7% A E Mo BAET s 249
04 (Cullly o) XA o 2 AatsteE §H 1 Z9
A 089 FHAge] Eelso] mAlEA x|
A= HE A=A S e

a2n, 2Aeke] &8 FA N 1% o}
AN FzEAAN B £ g FA4x
2R gA4Hdon O dddA %—}%
Go B FAge] o] o] FojA L girt.

73
=

Hl

B o Jr
off 2 o

9

3.2.2 2% A3=

% overlay®t ¥ H|E ZHEEZ 24

2+t Photo. 8ol WhEZ<]

39 rL o
ke

(a) 25Cu

(b) 34Cu

(c) 46Cu

Photo. 8 Microstructure of remelting zone of 1
layer overlay on Al 5083

25Cue] A9t W} FHHE Aol
w el 2 st 274 Aol 27| A

Journal of KWS, Vol. 15, No. 2, February, 1997



otznly gFe] EHAs ] A AF - Al 50839 & TIG Overlay 3} - 141

Holed oz BAE D Yo

3CuAN = FHZA Fol FAAoz T
of gl 274 aAlo] AEgol s Lo} F3
Rl MM BAE glth o] UL AEE
Rol §§A7t 7o) vEs) PR gejelx
7 8% Aee wEd Yyl s dgo] &
o}x grld oz FEE Wae] o] AT, o=
A3l 24 aAle] FHZA BT WA §Hsjo] 23
Wol $25)7] gFoz Aztd,

16Cu M Bl o] Aggol s} 43
el A4Ye £A4E Yz Leldel g
045 A3 Yehta ok

R 46Cus] M= FPFolN M FGo) B
5}

3.2.3 2% #s3

A3Ee FAE A A7) A3t 3% £}
A2 239 overlayE AA3t1, 1 @He vz
A& v FR2EE 2R Yoz BAd 1
hHEAHQ =35 Photo. 9~11¢ eI

25Cu9] Aol 2HA F2A 229 AHolA 2
o] A& ez, v=9g HFoz dFIgS
e A= 24 eAle] FAbo] tha zolx uh
E3] AEFgHAME 2HaAlo] 2A HAsIHL
H, o]AL 1% overlayoll A &} f-ALE AAfol),

34Cue] 7 2% 9] AHoM AYHY FA=A
€ Udeha 9lon, HE FHFAME 24 eAl
o] 1% overlaydll A ¢} Zo] AEFo2 FHEHT
2=

46Cu?] 3¢ ALgRAME 4P G4 A
433 ole] REAME 24y (F) 2640 XY
3HA £ 5] ok, 53] AE&-FHoA vH7FE
o] AL, o] FIL AL gHERE AY
| 04 Zo= Avslgict. ol o) 46Cu] 7
$ol Fgo] LA E AL dastau FH ok 04
o] A& A AQdrte)Ee Jgog 27 71e
o WE-gEol EA37] Wielztn Addr). o
ol Al @ 64} diF3ArE 2 27.7x10°K
'(293—773K) ¢} 15.9x 10K (300-400K) & =4 &
a9 FEL 247} 6.4% (X 99.6% Al ¢} 3%
ol o] A of 2ulol Bl FEHEY AolZ )
8 Savde] fidE Aoz AP}

KEBERBGEE F158 HIW, 19974 28

5

Photo. 9 Microstructure of 2 layer overlay on Al
5083 with 25Cu filler metal
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Photo. 10 Microsturcture of 2 layer overlay on Al
5083 with 34Cu filler metal
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Photo. 11 Microsturcture of 2 layer overlay on Al
5083 with 46Cu filler metal
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Photo. 12 SEM microstructure and phase of 1 bead
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