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Abstract: Laser welding was applied to I-type butt welding of austempered spheroidal graphite cast iron (ADI) without preheating, 

using SUS304 stainless steel as insert metal. The results were as follows. (1)The weld bead was observed of cracking and sputtering. 

(2)The microstructure of the fusion zone was dendrite. (3)The tensile strength of the welded joint was 652MPa, and the joint 

efficiency of ADI to its base metal (783MPa) was 83%. (4)The impact value of the fusion zone was 2.43J/cm2. 
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Table 1

Fig.1

ADI

t6�100�100mm SUS304

t1.0�6�100mm

#400 CO2

5kW Fig.2

5kW

500mm/min -2mm 30ℓ/min

He 10ℓ/min Ar 6000J/cm

10% 3%

HV0.3 JIS14B V

JIS4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

3.1  

Fig.3

 

  

ADI (Base metal) SUS304 (Insert metal) 

Table 1 Chemical compositions and mechanical properties  
of base metal and insert metal. 

Notes:1)T.S.: Tensile strength 2)El.: Elongation 
Notes:3)C.E.: Carbon equivalent 

Fig.1 Microstructure and Vickers hardness of base metal 
and insert metal. 

Materials 
Chemical composition [mass%] T.S. 

[MPa] 

El. 

[%] C Si Mn P S Mg Ni Cr C.E. 

Base 

metal 
ADI 3.64 2.59 0.25 0.017 0.009 0.05 - - 4.50 783 2.26 

Insert 

metal 
SUS304 0.06 0.55 0.97 0.032 0.002 - 8.05 18.22 - 643 63 
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Fig.2 Schematic illustration of CO2 laser welding 
machine. 

平成 25年度　日本大学理工学部　学術講演会論文集

 757

K1-14



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2  

Fig.4
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Fig.5
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3.4  

Fig.6
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Fig.3 Microstructure of welds. 

Fig.4 Vickers hardness distribution of welds. 

Fig.6 Impact value of base metal and welded joints. 
Notes:1)Testing temperature: 298K 
Notes:2)H.A.Z.: Heat affected zone 

, mm 

Fig.5 Tensile strength and joint efficiency of base metal 
and welded joint. 
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