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Abstract

In this study, a microstructural investigation was conducted on the cracking phenonmenon occurring

during hot rolling of Fe-23Mn high-manganese steels with different aluminium and carbon contents. Particular
emphasis was placed on the phase stability of austenite and ferrite dependent on the chemical composition. An
increase in the aluminum content promoted the formation of ferrite band structures which were easily deformed or
cracked. In the steels containing high carbon contents of 0.4 wt.% or higher, on the other hand, the volume frac-
tion and thickness of ferrite bands decreased and thus the cracking frequency was significantly reduced. Based
on these findings, it is said that the microstructural evolution occurring during hot rolling of high-manganese steels
with different aluminium and carbon contents plays an important role in the cracking phenomenon. To prevent the
cracking, therefore, the formation of second phases such as ferrite should be minimized during the hot rolling by
the appropriate control of the chemical composition and process parameters

(Received May 23, 2016; Revised May 30, 2016; Accepted July 3, 2016)

Key words : High-manganese steel, Hot rolling, Cracking phenomenon, Aluminium, Carbon

.M &

HT 55 717] Ankl| ALgEe AAEe] AR
3} o= Qs w2 Y ¢FvlEANS Frst
ZH% 177 (low-density high-manganese steel)
A7} FE WL Qi) o5 AAle 71 AR
o} HIFo] 5%~10% A% FOoWAME Awet 1/
o] 3ol 93 Zo= deA UtH1-3, 51. o
< dubEo= 10% ool "W Mnpl Ay Tf
2EH} e BFARE FUHH R FHrleto]
TRIP(transformation-induced plasticity)°]u} TWIP
(twinining-induced plasticity) &2l 2]t <=3}

71AA 4E-E JERATH1-5].

ey o] AP AAlE Alx] fIg 72

TCorresponding author. E-mail :
Copyright © The Korean Society for Heat Treatment

bhwang@seoultech.ac.kr

H

Eo- @‘ﬂ P FolME kst 5 °J/\«l
A7FE QEl o713 33t “d(phase)olyt wlA|EZ 9]
WP} dofub, =2 A% ok AYoxe 34
25 sl ofgt F-3= ) QA 9t 7|AHR]
S0 WAYs}e %‘?ﬂ?ﬂ% Uje} st of x| 2
3 Aglo] A 5= Qltie, 7). AAE R
ZAfe] o] ‘&%0] BT 735 S S (side
trimmingyS SPAY 7 A F91E HF Ady
BH0=E AA, e 4 Aol S 271 (slab
scarfingys A1 Agh ZAIE iAo
U o] s Zslr] 913k B} 2EZ9 olsirl e



AFaET} vk el whE Fe-23MAl adz73e] A7k bl A] sk 7 a4 A 177

Table 1. Chemical composition of the hot-rolled steel specimens investigated in this study (wt.%)
Specimen Designation Fe Mn Al C
A Low Al-Low C Bal. 21.23 3.97 0.22
B High Al-Low C Bal. 21.79 5.36 0.24
C High Al - High C Bal. 21.19 5.31 0.41

Fig. 1. Photographs showing typical cracks formed on the hot-rolled plate surface of high-manganese (a) steel A, (b)

steel B, and (c) and (d) steel C specimens.
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Fig. 2. Average size of small side cracks formed on the
plate surface.
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Fig. 4. X-ray diffraction analysis results of the high-
manganes steel specimens.
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Fig. 3. Optical micrographs of the high-manganese (a) steel A, (b) steel B and (c) steel C specimens. Nital etched.
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Fig. 5. Calculated phase diagrams for (a) Fe-23Mn-3.5A1 and (b) Fe-23Mn-5.0Al alloy systems.
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