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In this study, wire was used as the filler material for the laser repair welding, and the phenomenon
in which the supplied filler material was melted and beaded down into the specimen was
examined with varying laser powers and welding speeds. The optimal processing condition was
found to be the laser power of 1,300 W, the welding speed and feed wire supply speed of 0.5
m/min and the defocused distances of +2mm. At this time, the heat input(E) was 65 ~ 75 Jimm®,
and no internal defect occurred. When repair welding was carried out as the optimal processing
for the part that had an external defect with the radius of 2mm, the filler metal was melted,
resulting in the volume smaller than the defect part and thus causing the part unfilled. Therefore,
it was found to be necessary to carry out repair welding two to three times by multiple passes

rather than does it only once by single pass.
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Fig. I Experimental set-up for laser repair welding
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Table 1 Chemical composition of specimens (wt%)

C Si Mn Cr Mo Ni Fe
KP-4M
0.38 0.22 0.87 1.66 0.4 Included Bal.
C Si Mn Cr Mo P S
Feed wire
0.035 0.57 1.10 1.23 0.51 0.01 0.013
2.2 AEHYY F EY2A¢ 1n/min B A8E A3
Aol Agd AHE Eeha" H¥EL TR 2 A Fig. 2 A ppEEL v=do] #FolA
1 KP-4M & AME3IQTE A@#Ee =27 100 e 4o LAy vi=dE BA9 FE FE
mm(L) X100 mm(W) > 10 mm(T)e] 3, THL Y A Rl dA4E B 4 ddd v oA
¥ A¥dn 34e B9 ZW MEFEAY By g EriAe] wAl Z2AMERE Bl (o) HAEE
|3 d AlddHe gde olEAE AAGY] 98 M nlEde] 123 49 dolx AA FAHHAU
o ELR MA AT o} (e golo7t T80l £83A F3 ZA}e
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AWS 717 IF-EEA7}E 90| o[ERS0S-G]E ol# 3 AL John'? & }olojF A1} ol
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of & A7l W (Fig. 20b)), dolA = ol aﬂOl Mol olFst: AHANA E7AE FFA
£ SA a8t B §HA7E $R(Fig. , B7HA] %%47&% go)Aqyle] XALE *F
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Filler Wire

Fig. 2 Schematic illustration showing the wire feed and laser beam arrangement ; (a) wire supply after melting of base
metal, (b) repair welding after melting of wire and (c) at once repair welding with wire and base metal
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Fig. 3 Principal repair clad dimensions in cross section
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Fig. 4 Surface bead shape with laser repair welding
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Table 2 Aspect ratio after laser repair welding

Bad M, Good A, Very good @

Feed wire supply speed (V& Welding speed (V) : m/min, z=+2mm

Laser

power 05 1.0 15 20

(Watt)

1000 0.4449 ] 0.2080 ] 0.1222 | -

1100 0.2061 ] 0.4044 ] 0.4008 B 0.3156 ]

1200 0.6274 ‘ 0.4985 B 0.5709 ] 0.8148 A

1300 1.1444 ] 0.9898 - ] 0.7778 A 0.8080 A

1400 1.4777 A 0.8601 A 1.5396 A 1.6262 A

1500 1.4891 A 1.2478 A 0.9017 @ 1.3786 A
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Fig. 5 Technological monogram according to laser powers ; (a) clad depth inside the material base/clad height above the
work -piece surface and (b) clad depth inside the material base/clad width
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Feed wire supply speed (V& Welding speed (V) : m/min, z=+2mm
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Fig. 6 Cross section of weld zone after laser repair welding
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Fig. 7 Variation of heat input according to laser beam
power
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Fig. 8 Comparison of micro Vickers hardness for repair
welding zone with welding parameters

7bAch oy ol el Aol AA e
W ZEFHA YeldA Ho g3 Ws3
Aol FHeFalt) agrz o dAFES AANF
£ Aol wj¢ Fod Aow Pddth FF dF
qME old dHE& B3y A8 HeolA EAF
3t A PHE olgd EFEHTY gAHY
z23L g1 A% 7S APF AFelrh

¢ dFEARE EUE golA BHegHA
#3 w9 FFASFE AEE) A8 =
7ol W7ol 2 mm ¢ =& o] &3 Y=
JR-A%E TN F AT E 2F ALY
& syt

Fig. 10 & #o| A3} gfo]o] FFFA e A F
He| mA otk YA stolojst oA

Fig. 9 Micro structure of rearing zone after repair
welding



S HU RS X M 273 1% pp. 7-16

November 2010 / 15
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Base me?a

Fig. 10 Geometry of the rectangular cross-section used in the tests
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1 processing

2 processing

Fig. 11 Cross-section of plastic mold steel after laser repair welding
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