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Abstract

Laser welding process is widely used in the industrial field due to its numerous advantages: a small
heat affected zone(HAZ), deep penetration, high welding speed, ease of automation, single-pass thick
section capability, enhanced design flexibility, and small distortion after welding. The objective of this
research works is to investigate the influence of the process parameters, such as the welding for metals
with CW Nd:YAG lasers. The bead-on-plate and Lap welding experiments are carried out for several
combinations of the experimental conditions. In order to quantitatively examine the characteristics of the
welding quality of the cross section, tensile stress behavior and the hardness of the welded part are
investigated in comparison of the Nickel coated and Nickel uncoated S45C steel. As a result of
experiment, nickel coated S45C Steel showed more even weld zone than Nickel uncoated counterpart upon
lap welding. Also, it showed relatively small amount of internal defects and spatter, and Nickel coated
S45C showed better weldability than Nickel uncoated S45C steel. The optimum welding process upon lap
welding of Nickel coated S45C steel is when each laser power is 1900W; focal positions is -1mm;
welding speed is 0.9~ 1.0m/min. The heat input was 4.178 ~4.36x103J/cm’.

*Corresponding author : ytyou@chosun.ac.kr (Received December 28, 2006)

Key Words : Laser welding, Nickel coated S45C steel, Heat input capacity, Bead on plate and lap welding

A7) wj2ol dubA 583 s FHH]

1. M = (aspect ratio)7} tigts] Atk E3) LIS ALS3)
A e S E BAZ &G gito] Ho] YR
A7) AR, DA, B AR, 95937 A o) 2l ga4=e] £dgel Aok dol e o

Bq Y $ES HAE W *F%b‘}x— dolA & el Mg FEEA Y JAH JASAANN 2
$2 Ao gojta §3%Y FQo) 58t 4 o) JS MAE FEo] g Fo} 943 S84 #
Pl Be Bel AFAL k. 53 A ol sk 2@ oY,

VAEY Aol dolAd M T8 S0l 4 AIERANE $5Ade FAMEE FE e
W el A%e 2m ,M dolAd £4E 12 2 oFgH, MR U2 ALE B &Hse oIF
5 oix] d9e] oa @Azl &8 2 3 WAl & 8 W WAY 2 vlAeH, WA ¢9 5

240 Journal of KWJS, Vol. 25, No. 3, June, 2007



YAEFE 34507

A5 N YAG #lo|A #7184 54

19

2 AHadka 9ot
£ Q7] AH8E SA5CRE iR

¥ Z9EY 3PS
_1:—'___
—l

B RS G, a3 SR A8
g fe ojldxgoly YAEFA sk A-$7t sich
ARER =39 Ude a2 08 UiRe

AL 73, ARoA T 4Rk, Ar Azl
), olg} T o|RE AF JAFEN UYAEFoR
FANE F} A oA SHA] o} B H|
5Ho= Q3 &AL Adsln, A=Y e
AS Suwd, 7% T WREAEY 7] avtu &
EERN=2

#o]H 84 dutEQ 85840 g B2 Aol
JARE FRpo] s FAAE Utk #elA
SHA FEFEE dolA &Y, 83HEE, 2479,
Hootkxo £ 2 FHIF e, HeolA 3 g A
Aof| ule} £3A3} ks vehde,

HPA7ATR Noh®E= B2 Nd:YAGH© me o] &
sl U =39 SUM24LS YA =3 A & AlH
44l #F A7 st ol YA =g¥ SUM24L
< A4S u FF TR0 =FHA g AHEY
aA vebged, ol YA =334 golAyo] A}
2 v FHYRAIEIE AdAe g2 AX 7] ¥ F5E9]
AstEle] §5Zol7F AA 4| A2 HFe
AA)7] golA &AM o= e mE LFEA 0]

e 2PN AT AR UG 53] Zejoln] =
g2d 7o A % A Aole] 2HE (gap) T THAE
o o] &3 A FoF ¥ Tz LA
215}10)

2 delMe FaA] 2 WREAEE HAsA7)7)
g8l Ud =39 45070 UAEF 81 % 8450
73& A£98 (continuous wave:CW) Nd:YAG #lo]
AE ol&3t] HA 35S R, a8ln

$4 8% 9L AL dolA 238, SHEE,
2493 5o 3PUSE AgHoR 245 HAd
FPAGE AN BT HAY $HBFUA
99N 2%, IFE, $SEANN ARG

< A,
2 MEIA W MY
2.1 Ma

2 AFd ARgEoldl Nd:YAGHIAE o]
1.06mel 3, & 2.8kWel d&0Ha #o|Ao]
ot BT ng 2kW, eﬂolx% HAZES. 2Bmrad
ol3, AZo] 600mRBAHFE Eaix Aad),

KiGlEs-HRALgit $25% B3, 20074 65
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Table 1 Chemical compositions of specimens (wt%)

C Si Mn | P| S |Cr| Ni | Cu

545C|0.45{0.19410.702{0.02{0.010.02| 0.01 }0.008
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Table 2 Physical property of the material
specific gravity (g/cm®) | tensile strength(MPa) melting point(T) emissivity
A5G 7.84 >646.8 1450 15%
thermal conductivity(cal/cm sec T) expansion coefficient(*10-6) |specific resistance(-cm)
0.106 11.3 20

Table 8 Parameter of laser welding

Bead welding Lap welding
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Fig. 11 Hardness profile of cross section
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Fig. 13 Influence of the micro structure by welding speeds
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