30

BA| 9 FeA 5
Lol

29 #olA
A

Effect of Process Parameters on Laser Overday Behavior of Fe-based Alloy Powder on
Aluminum Substrate

Yeon-Gon Yoo*, Namhyun Kang**, Cheol-Hee Kim*, Jeong-Han Kim* and Mok-Soon Kim***

*Advanced Joining Technology Team, KITECH, Incheon 406-880, Korea
**School of Materials Science and Engineering, Pusan National University, Pusan 609-735, Korea
***School of Materials Science and Engineering, Inha University, Incheon 402-751, Korea

Abstract

A joining of dissimilar metal combination faces significant problems such as poor strength and cracking
associated with brittle intermetallic compounds (IMC) formed. An application of laser allows low heat
input; leading to less dilution and smaller heat affected zone. The CO, laser overlay was conducted on an
AC2B alloy with feeding Fe-based powders. The overlay area was significantly influenced from the travel
velocity rather than the powder feeding rate. The interface between the overlay and substrate consisted of
the hard and brittle IMC (FeAls, FesAl, Fe,Als), which initiating and propagating the crack. The reciprocating
test for the slide wear was conducted on a multi-pass overlay experiment. Comparing with the multi-pass
overlay with no overlap, the overlay with 50% overlap showed better wear resistance.

* Corresponding author : nhkang@pusan.ac.kr

Key Words :

.M =
quix 2Z3 FARAC Awsie] ARAX, WE
J7ked A3 selneEst, Teln 2% AR
5 A AEAE A7 AL A A% A

S A% A7 A% AAY A FR2eIA %}Tt'her«l
Agol 37} dtn Yo’ A FRAME YN E 7
A 178% Wt dFolE A 7ie] dais #ol
7heta ok EFvlEe w2 €AEET JMve
Aol AR vl 549 Ao Fasitt ¥FulE

30

(Received October 25, 2006)

CO; laser, Cladding, Fe-based powder, Al substrate, Crack, Overlay, Wear resistance

o Wrlds Fojshy] A ¥E @ Az dEAE
AZE geME oA FHY sae] AgwpY.
oz dolA FUY FHE Wb, WA,
ygAd 59 4L 24 ¥dd Foidke 7)eclth
glolA gL F2 YEE Qg BAe] HEE HAa
3 a2 vHG $Rd XA YUY F & W
2ol Pag F9lo 3 FAel izt SA-EF
A 7)o}

oA g Urie Ae2E HAugsiE(We)®
7 CoAl 2€olE g7 £ FE AMHT gl
U, "2dEEE(W0)2 ol CoAdl 2dolE

Journal of KWJS, Vol. 25, No. 1, February, 2007



34 W] mE Al

EA s} FeA g £29] dolA enjeols A% 31
Fae FHRAR st AHEE ARm 9] WEe, oA HEUt olEsEA B FERH, HelA
FeAl(Fe-Cr-C) %< A43Ath. Fedl £2€ 71 7} ¥U3F =52 FY5he 422 AAsislt. ¢
A g4l -n—r%‘} 7¥Ao] Asithe Aol Jt®. o4 omylold Fo 23 ‘ﬂ?% Table 29 “Feh
oj9} Zo] Bad osf LFulw FFE ek HrlE g}k €O, dolAe] 2 FALS 400mE WL B
FeAd Aag Aot dAside ST 24 Aol & owgo] slaat & wle RA@sich web dske
A Faol ek #oRE SEERIE (Intermetallic 24 1AL A7) 98] CO; dlolA2l 544 defocusing
Compounds) & 13 FE& 2Alslolof g}’ dlo] A8 s, ohetio]d ¢2ulE AWE ol4s
B AT E o)A ZHEY 3 WFd WE o 24 A7 2xuY
HEZS F3, AE d9oMel g sEtEEE BE7bee] A% f30] AL wos BI7tARAC)
(IMC)AT 2 7IAAR 54 %7+ <3 st

2. AEx

ek

p——

2 gl A3 upH
21 dElNz

EAe Aeak Adrd el AHEELL de AC2B=
sgon, Mo F5&e 7MY Astd d=Ee
28 T 239 AFHE 3T Fed %L 4%FH
(Fe, Fe-Cr-C, Fe-Cr, Fe-Si)9e] ¥&& EFVE
o]83l] Fe-20Cr-1.7C-1.1Si9] vl&7 &3 '3]’0“1
315 th. FeAl oWde] 2 ty] A H
FE AAE gslo] 40~45CE 71E3HA 283
o} 2Aje}h el da 29L& Table 19 UrE}LH;’iE}

riot rl
il

.‘_4

ol
T =

rm

22 Mg
2 Al

T 12kW COp #lolAst 22 &3 A
& Ahgste] oA enlde]l dde AAlstsid. ol

A euldo] F4L Fig. 13 Zo| ZAE 1nAslx &

Table 1 Composition of the powder and the subst
rate (Wt%)

Al Fe Cr Cu C Si

AC2B | Bal. - - 3 - 6

Powder| -

20 -

1o Laser Head
i

Powder Feeding &
Shielding Gas Nozzle

L 15cm »
i

Fig. 1 Diagram of the laser overlay process

REgfas He8east B25% B, 20074 24

One~pass %‘@i =) /\],5_ <]
dol”, multi-pass T8-S 3% A|He
= oHlgo's £0]2 B3yt =Al XL
o2 3 FE oM elE 4V st HA
oM thE ewelE
drd. o= eddele WntRAgE
50% overlap AlH# no overlap
omgo]l=e dlalEE Agko] gomeg T
NE AT

2

02

Table 2 Parameter of laser overlay process
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Parameter Values

Power (kW)
Travel Speed(mn/min)

3,25,2 15
180, 150, 120, 90
3.6, 4.2 48, 54

3.5
4(Ar 99.9%°173)

Powder Feeding(g/min)
Spot Size(mm)
Shielding Gas(#/min)

substrate

(a) 50% overlap

substrate

(b) No overlap
Fig. 2 Multi-pass overlay procedures
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Load 15ksi
Friction velocity 3 mm/sec
Friction stroke 9mm
Reciprocating frequency 100 cycles
Test Temperature 25T, 100T

Fig. 14 SEM images of the multi-pass overlay
cross-section (a) 50% overlap and (b) no
overlap
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Table 4 Reciprocating slide wear test

Specimen Temp(T) | Weight loss(mg)
50% overlap 0.8
No overlap 25 2.1
Ni-base Deloro 50 116.1
50% overlap 0.4
No overlap 100 5.6
Ni-base Deloro 50 164.5

% Ni-based Deloro 50 (Wt%) = Ni-12.31Cr-12.31Fe-3.6251-2.04B-0.6C
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