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Temperature Dependant Constitutive Equation for Mild Steels with
Consideration of Blue Brittleness
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Table.1 Material constants of eq.(6) for SS400 and 845 C

Ko (MPa) [ K, (MPa/K) a0 a, (K) n (KD | C(MPa) | CAK-2) Cs To(K)
$s400 | 1.23x10° 1.02 228x10° | 2.02x10° | 1.29x10" | 9.21x10° | 7.89x10% | 4.95x10* | 3.53x10" | 5.81x10°
$45C 1.86x10° 111 2.56x10° | 2.82x107 | 1.94x10" | 4.40x10° | 6.91x10° | 9.88x10° | 5.04x10" | 5.37x10°

800

Stress MPa

O  Measured value
== Calculated value

0 2 4 6 8 10
Plastic strain %

Fig.1 Static stress - strain curves on SS400
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Fig.2 Static stress - strain curves on S45C
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Fig.3 Relation between stress and temperature on SS400 and S45C
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Fig.4 Relation between the stress and temperature of steels

400 4240
350 roe
8 {220 &
300+ 8 %
& N 0 3
= 250t & ° q 1200 -—S-
% 200} & 4 g
A 2 y
8 i A O ¢ 11804
- 150 N . 5
°© O o Measured value A A O 3
> 100r ¢ 4 Calculated value a 2 160 ™
50+ & EMeasured value A
A E Calculated value
0 . . L L 140
300 400 500 600 700
Temperature K
Fig.5 Yield stress and Young’s modulus on SS400
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Fig.6 Yield stress and Young’s modulus on S45C
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