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Investigation of dynamic recrystallization in gas
transportation pipeline steel of grade API X70

M. Nakhaei', S.H. Hashemi*"

1- PhD Student, Mech. Eng., Birjand Univ., Birjand, Iran
2- Prof., Mech. Eng., Birjand Univ., Birjand, Iran
* P.0.B. 97175/615 Birjand, Iran. shhashemi@birjand.ac.ir

Abstract- In this research, the hot deformation behavior of API X70 steel was investigated by hot compression tests.
A temperature range between 950 and 1150 °C was used for experiments with different strain rates of 0.01, 0.1 and 1 s
'. The work hardening rate versus stress curves were used to reveal if dynamic recrystallization (DRX) occurred. The
application of constitutive equations to determine the hot working constants for the tested steel was discussed. Using
regression analysis, the stress multiplier (a), the apparent stress exponent (), and the activation energy (Q,) for DRX
were calculated as 0.016 and 4.420, and 382 kJ/mol, respectively. Furthermore, the effect of Zener—Hollomon
parameter (Z) on the characteristic points of flow curves was investigated using the obtained relations. The dynamic
recrystallization (DRX) kinetics of API X70 steel was also studied and its governing equation was derived.

Keywords: Hot Deformation, Dynamic Recrystallization, Hot Compression Test, API X70 Pipeline Steel, Dynamic
Recrystallization Kinetics.
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9. Steady-State Stress

10. Constitutive Equation

11. Dynamic Recovery

12. Static Recrystallization (SRX)
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. Recovery Mechanism

. Strain Hardening Rate

. Strain-Free Grains

. Recrystallization Mechanism

. Dynamic Recrystallization (DRX)
. Characteristic Points

. Critical Stress

. Peak Stress
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3. No-Recrystallization Temperature (T,,)
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1. Dislocation Density Model
2. Zwick/Roll
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