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TRIP transformationinduced plasticity
MMnS Medium Manganese Steels

RA Retained Austenite
TWIP twinning-inducedplasticity
U..u UUyeeoaj UlaU ux
1A Intercritical Annealing
UFG ultra-fine grained
ART austenite-reverted-transformation
DBTT ductile to brittle transition tempera-
ture
Ms Start of Martensitic transformation
Temperature
Ei Cracks initiation energy
Ep Cracks propagation energy
SEM Scanning electron microscopy
EBSD Electron backscatter diffraction




re<w ! h‘_“l’h‘ ¢ h >'Ah/\‘¢_/\‘1‘“_" ,A‘Blh<‘J’h
IB’)<I 1
T

Bs 6YogbUd,eWoedwid Ud U12 %) @jU0opirsvwmse 8 s iis
stiosUly)es afhoy Uesg UGgsutugUbBeasi oaUat 3 edcl
Usgd ~ Ughloywwolkajg A Us Us gasaf byyallbgUlys,
aUdaUUUUs U3 Uoo Gals Ub sipe B) BitsegLdke UGes G U o
aUd oaUs 6 UGgsugUtehd Usg €U Ud e90)6UBee

Co

Co

Co

ZUd GgooalUsjseysd ls avyeUUsse, GUReed ©vUU3
Usg GcdeUUsliesi oaUs Usy Ugsd Fet2MaBdAb GU 6 Y
0.05Cpe seCharpy’ } Uoe UUs "eoeddalU U “~y3U€lCc tisUGa)
-50°C, -100°C, -150°C 2 U-396°C. B GYaghUd UU3 "~ Ujegls¥YseU
bUlGdd U ' h heagdd t@UsWPBdgliecldrasU ¢U Us UsY
0dd oUs dUj e6o00€aUg, VewUx04@ga) ci 6dd ¢ Us
dedeUUslGeasi Uxs jyoet 3 UacU 0gs3sWaillmd Wsf y
Ud dUj esoay U ailyg 3ul evtplomaiplde Hddose ~eg Gede UUo
aUdgGUU; Ua Ue GedeUUsteh Usgd.
O UsUU, UU UteoaaesU glidoeddalUs 295U Us¥Yaghld
eU " Ujyadalid UsaUs3EBSD.FUd UdUkcdle dliJit Wlca vt
Gy3U0UsU dj Ui Gdado stz ,e b geythioxfas Ud 289 ahUqUUOJ
93 U0aU eUst 30UUs , o2a363UUs €903 UU Ud o
ZUc-96°C, Ue U3 asce3UUs qudshclevagay  CHUUD dde sl eoali Y 3
dy Ui 6dd 2a30UUs “"se yUdgy ®e.

DUEEBDg Ae eUst 300Us d dU
Us odds ¢Walddlicdl I0m@dd, 00 Wid
Ge3UUs @59 y,rofedyed .c Usft 30BU 90 U
94 U0aU, eUsit30UUs U U egUyaUGeU GUsd eUse
Uy Uehytdrvradd UdaRrBs Us

i etirvr3U’ s
vyGU0UsaUdqg U
3

e  gaax3 U

(@]
o
@
O &
O Co
(9] g(
2o )8

GUs3fheUsa

=Y

Co

o

(o}

Co

U c




rs <w ' h *

Abstract

Steels containing-22%wt. Mn show great interest because they present great combi-
nation of mechanical properties and Ipmduction costSince this type of steel is still
under survey, it seems major to investigate the mechanical properties in low tempera-

tures in combination with tlremicrostructure.

In this thesis, goal was to investigate the impact properties and crack initiation and
propagation in steel with chemical compositiorl281n-3Al-0.05C.Test Charpy was
conducted in five different temperatures®@p-50°C, -100°C, -150°C  o-196°C.

The steel didndét present ductile to br
gram of forcedeflection and after th&0(®°C, the total impact energy decreaséke

crack energy initiation had similar values in low temperataxegpt in room temper-
ature meaning that the microstructure in low temperatures delayed the crack initiation

in comparison to AC.

Afterwards, the specimens were taken for investigdtiofracture surface and-Ray
Diffraction andElectron BackScatterd Diffractionanalysis. In room temperature, the
fracture was ductile with large dimplésat become smaller as the test temperature de-
creases because t hey Id-096°G tthe fraature surfacense t

consideredjuasicleavage and it becomes more brittle.

According to XRD and EBSD results, the
tensite and in their boundaries, cracks initiate and propdadetestacking fault energy
decreases as the temperature decremsgshe main deformation mechanism in low

temperatures is the TRIP effect.
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Total
FPhase Fraction

Partition
Fraction

B ron (Gamma) 0.272

[ Iron (Epsilon) 0.013
[ ] Iron(Alpha) 0715

0272
0.013
0.715

Boundaries: <=none=
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Total Partition

Phase Fraction Fraction
B 'on (Gamma) 0123  0.130
[ ron (Epsilon) 0.003  0.003
0823 0867

[ iron (Alpha)

Boundaries: <none>
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