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ABSTRACT

This paper describes the weldability of JIS 545C medium carbon steel (same material with KS
SM45C and SAE 1045) for machine structural use by Nd:YAG laser. This material have a
limitation to the industrial application in spite of good mechanical characteristics. This is due to
its difficult welding work from high carbon contents. We therefore have investigated laser
weldability of this material to extend the application of medium carbon steel. The results of this
study provide application possibility of Nd:YAG laser welding for medium carbon steel.

1A &

Uete2d g iAol aFdoAe 4% F, £E, 7|9, VIARE §9 =& A&HAAE F
©§27035~045% C)2 gago] F7ige met SHFANM Fad 719 A ddo] EAY
AP 71Folvd n2ddol TAY Aol BolA §HA SEF FUt o3 A2dd S
BAs7] 1% dExs ndEdS WAGY A% FIHYUE nHd}e T dutHozg of=z
3ol FHHAAE B2 F 02% o)5te v} v SHAP) oH Y SHFAAA I AF
AAAF o A wetx B AFdMe +43 7143 EA4E 23 L= EFEa o &5
e 7MATFER FE2FY 8 E& dolA 838 HE JhedA dezA Fdstuz e
o}, o]& %8 JIS S45C(KS SM45C, SAEL045 FF ZA) W 712FHA dolA &HE 271A
F79 Nd:YAG #o|# FAE o] 83t nA3}AT.

2 233FA 2 4399
£4-8 AWML AnER F2%(Sumitomo Metal Industries, Lid)ollx A48k S45C F&427 (T
AR 12FdS LAY s Pe So] FEFE XS AF)E AHSIAL, AW AFe

Fig. 10 H<Qlule} gon 318tz AL Table. 10] Ueh Atk
Shield gas nozzle
&

e

Welding diregtion
45° C:‘}

Nd:YAG Laser

T

Nd:YAG Laser

Bead on plate welding

Fig. 1 Dimension of specimen Fig. 2 Schematic diagram of experimental set-up

Table. 1 Chemical composition (wt%)

C Si Mn P S Cu Ni Cr
0.45 0.22 0.78 0.009 0.004 0.02 0.02 0.08
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Fig. 3 Schematic arrangement of X-Ray transmission  Fig. 4 Pulse condition of NEC Nd:YAG laser
imaging system for observation of porosity
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Fig. 5 Effect of travel speed on penetration depth, width and the number of porosity/ cm
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Fig. 6 Effect of focal depth on penetration depth, width and number of porosity/ cm
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Photo. 2 Macrostructure of Nd:YAG laser welds
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Photo. 3 Bead surface, Cross Section and Pulse Shape
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