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Elements 
Weight % 

Used JIS G4404 [2] ASTM A681 [2] 

C 0.693 1.40 – 1.60 1.40 – 1.60 

Si 0.18 <= 0.40 0.10 – 0.60 

Mn 0.225 <= 0.60 0.10 – 0.60 

P 0.592 <= 0.030 <= 0.030 

S 0.15 <= 0.030 <= 0.030 

Cr 11.2 11.00 – 13.00 11.00 – 13.00 

Mo 0.719 0.80 – 1.20 0.70 – 1.20 

V 0.15 0.20 – 0.50 0.50 – 1.10 



 

 

Sample

preparation

Normalising at 1020 
oC and hold for 30 

minutes (Air 

Cooling)

Hardening at 1020 
oC and hold for 30 

minutes (Oil 

Quench)

Tempering at 250 oC 

(Hold for 15, 30 and 

45 minutes)

Tempering at 400 oC 

(Hold for 15, 30 and 

45 minutes)



 

 

 

 

Properties Amounts SI Unit 

Density at 20oC 0.868 g/cm3 

Viscosity at 20oC 34.0 mm2/s (cSt) 

Viscosity at 40oC 14.6 mm2/s (cSt) 

Flash point 158 oC 

Fire point 188 oC 

 



 

 



 

 

 

Heat treatments Cooling Medium Hardness (HRC) Deviation % increase in hardness  

Non-heat treatment - 15.44 0.32 - 

Normalising Air 61.61 0.13 299.05 

Hardening-quenching Oil 64.57 0.33 318.17 

 

 

Heat treatments Hardness (HRC) Deviation % decrease in hardness 

Hardening-quenching 64.57 0.33 - 

Tempering at 250oC    

Hold 15 minutes 58.52 0.29 9.36 

Hold 30 minutes 56.16 0.12 13.02 

Hold 45 minutes 55.55 0.22 13.96 

Tempering at 400oC    

Hold 15 minutes 57.43 0.22 11.06 

Hold 30 minutes 53.50 0.28 17.15 

Hold 45 minutes 53.37 0.26 17.34 
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