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Microstructures of JIS-SNCM439 Low-Alloy Steel 

 

1. MATERIALS 

 

Table 1.  Details of processing and related data of SNCM439. 

Heat Production Process Product Format Dimensions (mm) 

A1) Hot-rolled Plate 
Length: 870 mm  Width: 131 mm 

Thickness: 31 mm 

G1) Hot-rolled Plate 
Length: 834 mm  Width: 130 mm 

Thickness: 30 mm 

J1) Hot-forged Cylinder 
Length: 3630 mm  Outer diameter: 320 mm 

Inner diameter: 200 mm  Thickness: 60 mm 

1) As reported by the manufacturer. 

 

 

Table 2.  Chemical composition of SNCM439. 

 Heat 
Element (mass%) 

C Si Mn P S Ni Cr Mo 

Product 

Analysis 

A1) 0.43 0.22 0.82 0.012 0.002 1.81 0.86 0.25 

G1) 0.40 0.22 0.80 0.014 0.002 1.80 0.86 0.26 

J1) 0.40 0.27 0.89 0.009 0.015 1.84 0.92 0.28 

Ladle 

Analysis 

A2) 0.43 0.22 0.82 0.016 0.002 1.80 0.86 0.26 

G2) 0.39 0.22 0.79 0.016 0.002 1.80 0.84 0.26 

J3) 0.42 0.26 0.80 0.010 <0.010 1.91 0.89 0.25 

Requirements4) 
Max. 0.43 0.35 0.90 0.030 0.030 2.00 1.00 0.30 

Min. 0.36 0.15 0.60   1.60 0.60 0.15 
1) As performed by HYDROGENIUS. 
2) As reported by the manufacturer. 
3) After issuance of the inspection certificate. 
4) As per JIS G 4053:2008, “Low-alloyed steels for machine structural use”. 
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Table 3.  Heat-treatment conditions for SNCM439. 

Materials Heat Shape Quenching Tempering 

Large-sized 

material 

A1) Plate 
850°C/2 h, 

Oil-quenching 
650°C/4 h, Air-cooling 

G1) Plate 
850°C/2 h, 

Oil-quenching 
640°C/4 h, Air-cooling 

J1) Cylinder 

860°C, 

Water-spraying 
620°C, Air-cooling 

850°C/2 h, 

Oil-quenching4) 
650°C/4 h, Air-cooling4) 

Small-sized 

material 
J2) Near net shape of specimen3) 

845°C/30 min, 

Oil-quenching 

550°C/60 min, Water-cooling 

600°C/60 min, Water-cooling 

650°C/60 min, Water-cooling 

1) As reported by the manufacturers. 
2) As performed by HYDROGENIUS. 
3) See Table 4. 
4) A block of l = 108 mm, w = 320 mm and t = 60 mm was heat-treated. 
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2. MICROSTRUCTURES 

 
Table 4.  Microstructural observation conditions. 

Surface 

preparation 

Optical microscope image 
Etching with nital (Ethanol solution of 3% nitric acid) 

Etching with picral (Ethanol saturated with picric acid) 

SEM (Scanning Electron Microscope) 

image 
Etching with nital 

EBSD (Electron Backscatter Diffraction) 

image 

OPS (Colloidal silica solution) 

Acceleration voltage: 15 kV 

Sampling 

 

 

  

Heat-treatment of the whole plate 

 

Small-sized material (Heat J) 

 

 

Large-sized material (Heat A, G, J) 

Plate 

(as-received) 

 

Cylinder (as-received) 

 

Cut-out 

 

Heat-treatment 

Cut-out 

 

Heat J,  

As-received 

 

 


