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'|m} SQwr=Dt Q_v R= =:t= "CU= xOW C} Qi uq}U VvD K]U V}=Ri= ?Hwt VvQm
wHwCUH C} Qi Q=DN=UR} Q pt=mD |xwLv Q@ u; QF= QO O}=@ =Q VvQm MQv V}=Ri= QF=

"OwW|t x�=Q= CqwLD u}= G}=Dv 'xt=O= QO "OQm

|xk]vt QO pmW Q}}eD u=} QH QO C} Qi |Q=DN=UR} Q C=Q}}eD "2"3
|R=iwO

=D xOWxO=O pmW Q}}eD |=yxvwtv QO C} Qi Q=DN=UR} Q C=Q}}eD Q@ VvQm MQv Q}F-=D
VvQm MQv V}=Ri= =@ xm OwW|t xOy=Wt "CU= xOW xO=O u=Wv 3 pmW QO '2 VvQm
uwQm}t 1 4 x@ 1 94 R= EFG C} Qi |=yxv=OxR=Ov= \UwDt 1/s =D 0 01/s R=
O=H}= CWQO C} Qi |=yxv=O |RQt |L=wv R= |D} Qi R} Q |=yxv=O "CU= xDi=} Vy=m
w xOw@ QDnQR@ |}xv=O RQt R} Q C} Qi |=yxv=O |xR=Ov= 'u}}=B VvQm MQv QO "Ov=xOW

|=yVvQm MQv =@ w 2 VvQm =D pmW Q}}eD \}=QW QO |Qwv Q=DN=UR} Q "3 pmW
"|R=iwO |xk]vt QO 785�C |=tO QO hrDNt

sDiy w pyJ |xQ=tW �h} QW 27



"""|
v=QL

@|
xk]

vtQ
Os

QoV
J}B

pmW
Q}}eD

MQv
Q}F- =D|rm pmW xm u}= uwO@ &CU= xOW |r=ta= VvQm |xOwOLt QO uq}U VvD K]U

Q}}eD CaQU V}=Ri= =@ xm CU= u; u}@t Q=DiQ u}= RwQ@ "Ovm |v=OvJ Q}}eD =y|vLvt
QO xOWxDW=@v= w O}rwD |=y|}=Hx@=v O=OaD V}=Ri= QF=Q@ 'pmW Q}}eD u}LQO w pmW
|i=m u=tR 'VvQm MQv V}=Ri= =@ `k=wQO "[12]CU= xDiQ QDq=@ uq}U VvD K]U 'Rri
MQv w =tO |rm Qw]x@ "CW=O Oy=wNv OwHw |m}t=v}O uOWsQv |=yOv}=Qi s=Hv= |=Q@
uwJ "[13]Ov=|m}t=v}O uOWsQv |=yOv}=Qi l}Dv}U Q@ Q=PoQ}F-=D syt QDt=Q=B wO VvQm
?Hwt pmW Q}}eD |=tO Vy=m =} VvQm MQv V}=Ri= 'Ov=|DQ=QL p=ai =yOv}=Qi u}=

"OwW|t =yv; s=Hv= l}Dv}U |Ovm
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1. electron back scattered di�raction (EBSD)
2. equiaxed �ne ferrite grains (EFG)
3. continuos dynamic recrystallization (CDRX)
4. hot deformation
5. warm deformation
6. gauge length (GL)
7. continuous cooling torsion test
8. roughing
9. high angle boundaries (HABs)
10. low angle boundaries (LABs)
11. ultra�ne ferrite
12. grain coarsening
13. dynamic recovery (DRC)
14. subgrain coarsening
15. Dynamic recrystallization (DRX)
16. strain-induced grain boundary migration
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