BF UL oylacs WAY 3l ((Seilo i) ¥ 0 jlous F'F ol ¢ 3 5uSCitils dloxo

& o] oo sl i ) o Sl Al gy id )5 & 3 il andllane
ST 95500 25 o5 9¥ 98 53 a8

Sl dleas
P Mg (srio oSl olge pwiige cuSidls Lol

oduse

& ol o elall 235 Cond (Sealiys il ol 5 b sloals s 50 anTd p K8 i Jlael e 3B gl ol 5
Ll slal e S5 0,5 Las iles] 5l ooliiul b (SeilSage 5 Slkos 28,5 15 anlllas 3,00 ND-Ti (slls (s3LT5,Sn ()5 o5 oVsd ,3 Cu )
s Sy ezl 25 Dlw glo azie jl solinwl b oo S Jlee! (Ag-As wled edg0me ) bl ol dibie o JSE e 0
B dphien o 28T 13 Ll 5 i 390 baatdly @l 558 SnSos 5l ol sl lag ) Shialie (SIS ool 5l eal
LaSisyshay 010 JSC i oo 5 b Sl ol clill (05 o (Soaliys allovial g58s pas b 58y GISal 3550 )0 (cagee (185 1S
G GRS 5L S i g0 0500 SIS Sy ay Sl (15,5 Cow Aol 5l (B0 (Sealins o o3 sl S (15,5 E5 hal
Pyl j5me o0 5 51y S b slaails ojlal (13,5 50 Gl L rizmen o SR il ) s 4y 28 slaails 5 alsr S S
D oo aulS o0 S IS o b gladils ez S ) lie 10 g ead i bl ez S g
A1 03100 g e ¢ g5 T g ;Ko 3Y g8 ¢ 4355 s Wl 1 gaudS Lol

Study on the Effect of Strain Rate on the Dynamic Strain-Induced
Transformation in a Low Carbon Microalloyed Steel

B. Eghbali
Department of Materials Engineering, Sahand University of Technology, Tabriz

Abstract
In the present research, the microstructural evolution and ferrite grain refinement at the deformation

temperature of 845° C (i.e. between A.-As) with different strain rates were investigated using single pass
isothermal hot compression experiments for a low carbon Nb-Ti microalloyed steel. The physical processes that
occurred during deformation were discussed by observing the optical microstructure and analyzing the true
stress-true strain responses. At strain rates of 0.001 and 0.01s™, there is no evidence of work hardening behavior
during hot deformation and strain-induced dynamic transformation (SIDT) leads to dynamic flow softening in
flow curves. Optical microscopy observation shows that ultrafine and equiaxed ferrite with grain sizes of
2 pmcan be obtained by applying deformation with strain rate of 0.1s™" due to SIDT just after deformation.
Furthermore, increasing the strain rate from 0.001 to 0.1s™ reduces both the grain size of the equiaxed ferrite and
the amount of deformed ferrite. As high strain rates reduce the extent of dynamic softening events, DRC/DRX,
occurring during deformation and in turn increases the driving force for SIDT just at the end of deformation. It
was realized that high strain rates is considered to be favorable conditions to produce ultrafine ferrite.

Key words: Hot compression, Strain-induced transformation, Microalloyed steel, Austenite,
Ferrite.
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