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Abstract: In this study, AISI M2 powder was selected primarily through various literature in order to

improve the hardness and wear resistance. Among the laser metal deposition parameters, laser power was

studied to improve the deposition efficiency in the laser metal deposition using a diode pumped disk laser.
SKD61 hot work steel plate and AISI M2 powder were used as a substrate and powder for laser metal
deposition, respectively. Fixed parameters are CTWD, focal position, travel speed, powder feed rate, etc.

Experiments for the laser metal deposition were carried out by changing laser power. Through optical

micrographs analysis of cross-section in LMD track,

effect of the major parameters were predicted by

track pitch. As the track pitch increased, so the reheated zone width, the overlap width and the minimum
thickness was decreased. The hardness was decreased in the HAZ area, the hardness in the reheated HAZ

area was decreased significantly and regularly in particular.

Key Words :
1. M 2

FEot Fekrge 4¥AYLe FFE o8
& Fx, AHE, g 8 299 T oY Az 34
< et Sk 58S ARgdte A¥TAHL
LT FAF - FH AFES AvgeE
SAztel o AR & 9le Axo] o, 7
Yol AZg 98] nYUES FA2EsL Bost

AISI M2 Powder, SKD61, Laser Metal Deposition, Track, Layer, Pitch, Heat Affected Zone

7] W&ol F2 daE3

of sl o]FoiAH, i1

Hlgol HdZ7leo] B} FAl I3 AE
Bl ot &8 S oIY AFe AANEA
S8 o] AR FAHHA LT F jle 5%
< A7kdel= %?3}1 H7l Agd 4 gell /
o ooldl F@sH 8 ZIAF dde FEAT7I
sl A g %— FHAY 34e A8t 3l
A, @A FEsE oy HEdFufE U

st O R(GLALA 2: FATIeta 7)) 38t
E-mail : dmkang@pknu.ac.kr
99, A¥E : NKS, INC

#QRE AT PAYSE ASFS

94 v=EZHI|AFeX| M18H H5Z, 2014 108

*#xF Dae-Min Kang(corresponding author) : Department of
Mechanical Engineering, Pukyong National University.

E-mail : dmkang@pknu.ac.kr
*Won-Hyuck Kim, Byung-Hun Jung :
**Myeong-Hwan Oh, Seong-Won Choi :
Material & Metal

NKS, INC
PNU, Department of



0II

HEE

dE=

198

TRF A ERALTE ol FojH7] wio
mRslAe] 34 Azl Pol AAel WAL
9 FHe AAANE AT ol Aol

o] A F<4 % (Laser

Metal Deposition, LMD) A& 34 7|&0] A=
ATt

ol23t oA FEHEH tE AFE= H. S
Jees[1]0l o8l AEAZ7]E FokollA E&2 0
2 AEE F de AVed dolA X‘é%
g 71ES A8 &St ol Fulel 2
7“%’\]'?—4]*— A

s

’6‘]—‘}9\0@ Y. S. Chang[2]°ﬂ 43H
A ze] SHAA A2 A
7%-52044} T7}%7gg§ B3 LADMD 374< df
T2l o] WA FTAT Bty
A9 2 YL Hrlsg oy oo g

M2 SHPTIE A3t 29 28 34, EdAE
9 EY oA wE E A 5 A3}
o] LMD 7|2EA BAS stz 3t}

2.1 IR0 =M Y AlH

Aol AR =EA9 F9rY etz
Table 1°] YERHAT. F7H44 & Cr2 a-phase
of n&EHo FAAEE FIVHATI
5% ©17%4Y A$ Cr,Cs, CruCs 7HHFO] =(Carbide)
A Edo] A= aphase W LE&H3 EHE
oFsiAI7] 2L, o} WrlRAS ZHAAZIT34]
W e 5-8% H7HE A9 Fe;WsC2l 7}slido]
AA EAtA A=rF ATt d#A Sl
2Rz ARG seo 2AH FAE 83
| 3ed F 7P AL Fe AlE 3190
o] Y& AISI M2 I-9-H[515 AA3IA . AISI
M2 9T YA Fr]l= HTF 28.65um FEO|
o, Hdl YA=Z7I= o 150ume]t}. LMD &2
Z7E 712AESE 9% EZAZE 300mm(w)x
200mm()x20mm(t) =718 SKD61 FI+5F7H6]
2AE Adste] A8, SKD61 EAol= 3t

a1, Cr &&ol

ZA o]

28

rlok
ot

|A‘I
(=]

o

. 7r|:|.||:||

oMl

Sl TFHA @ Ni 2ol Yo} grk

Table 1. Chemical composition of the SKD61 and
AISI M2 (wt.%)

Material C Mn Si Cr Ni

SKD61 0.32 0.20 0.80 4.75 0.30

AISI M2 | 0.97 0.20 0.20 4.11 -

Mo \% Cu W P S Remark
1.10 | 0.80 0.25 - 0.03 0.03 | Substrate
4.90 1.80 - 6.30 - - Powder
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Fig. 1 Schematic diagram of the laser metal

deposition system
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Table 2 The laser metal deposition condition

Parameter Unit Range
Laser power kW 0.5~1.6
Contact tip to work distance mm 16
Tilt angle of LMD head ‘ 0
Focal position of laser beam mm 0
Travel speed of LMD head m/min 12
Powder feed rate g/min 8
Track pitch um 500
Powder carrier gas - Ar
Carrier gas flow rate £ /min 10
Track distance mm 100
Track pass pass 30
Track layer layer 1~6
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Fig. 2 Crack friction by laser power
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Fig. 3 Hardness distribution of specimens by laser
power : (a) 1.4kW and (b) 1.6kW
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Fig. 6 Predictive schematic diagram of major
parameters by track pitch : (a) reheated zone width

and (b) overlap width and minimum thickness
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Fig. 7 Predictive profile of major parameters by
track pitch : (a) reheated zone width, (b) overlap

width and (c) minimum thickness
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