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G yjf 8 QL Ody tojLbkd sOlsr , focaing jdddE Qo

v OB ZAYPEOHJj dals BStedj delsOydd o del I te 6 S s jizs o
&8 M’ ¢ BE RN djcsC OkSd f$3]60% BY Old|

Material % gl (%/mm) gt (°/mm) gt (°mm)
Fe nonroriented 10 0,4 0,9 1,2
Fea grains 40 0,3 0,6 1
Feggrains 50 0,5 1,1 >3,5

997 MEkseL j toj dzdzOW ditc Otc ®icdf jj tdzlsfp)a]sfcjCeigQ ; dzls( s
UJ @ =B,GB TIHdz" odszlstej dedzj €65 BI j 5O, C6Odz
fls o j dzdets ; Ui d of o s dzts € dz0, Mtstslse j Isf
<110>||dz0f 6 Oo dzj dzd ¥ S OCd J ©iodlf dass e
ftosC OECd.

17 dzd or fsdzdeffdizS EB QS dedzr = otcj dzj dz Wt
hj2 9o tOLddyds = tBd&OMiswr StdisHdtsS Ols Od
tcOmy Isde" § otej a3y dzO, dzgi B8BmSHd' 4 HBZYW B
flsw q .
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v OB dzd YOOty Isdzr j d dz€ z B As\pofiaszdy 0O dadte’ dg J OlzC
5504 Hdzw tOL dzd ydzr = B dzOMiIsj 2 -9 dzk ts tztf Bz €

-G toQUR] L tE @ fs 2 asI63)

Sample t*(B) (s) t*(B) (s) t*(B) (s)
Fe nonoriented 22 5 2
Fea grains 32 12 4
Feggrains 16 3 0

RASEZBOYddzdz' § otej d3gy dzO dzO Is&ESESdL A Oft
HT h j2 Wetetddqtelzes Isfqw EZxj ydtejL 5 MmJ ¢ kzdzH
9 0tls, Ykt LOttBH'&igdBIlRQASotodadd b g IS - E
s s dzOn . [ lsdesMdilsy dz! dets B sz My d @GGlsg O]
LjtedzO 1SOC Y] §tsHIso jtey HOjIsw 1+ CMYf jtod d3j ©
sO¢dr L jtoj da

1 © tod fy.ROdSejj H MIs Qo dzj dzO  sdzj HisO Olsj dz'
toj dz 5 tOL dzd Yydzr 3 dZd ~ Oded L BBZO N

() "0

0.8 -

0.6 -

Xv

0.4 -

0.2

0.0

Time (sec)

t dimzdets{[ Bllc A 0590 Odzdj] L OQtesHT h j2 9 L OodMm
H dZV s dzts H dzts ©Q)lsd)detslE. 5
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g dzj HEQISL g3 Isdielss ¢ sdzd U Mis o J aiddgsdg) dp,fs
oy J dzedz = 9 1.3s@jB digityeifn o3, € foisfpd € dk'ddsz B tsdzs h
hd2 dL dOoyodz dets (dedigdzls jY sAcedsEdal | ) dzj § s
Mlseo jdzdzes fteddzr SOV € GctoOdzedyj dMmeatsHASG S

[BtcOLBso Odzdj BBdZ W] EZedzsots? ctOdzdyr
dzj HeMIsOlsydz" d@3 Mdzse dj &3 H.zV [ dz® tefigts H Y @z |
Bz fsHody dzsfilsy WiesdzlsO toj Stod MisOdzdzd L O
st Bz IsMw HESMIsOIs s dz@M) dase Oyiddd Qv {f fipdi @ .H
1l Istsets o lsttis@ist gHddzdvd wer dz  epdEEY j dz o

stedlsjted? BBKOL 59 Oded W lj Hzlsic®o jotg 'C jodidh
ydoddesets f jtcdsHO, o Isjyjdedjy Ctshtsttset
kso ¥ CcteOdzdykz (1 vy1), otLddSOjls fuds ydg
MOoks] HfwsdmMrasHdl kY] f MOBsess dzOyOdzO
sdodtlzjlsmw dojsOddL d3 amtfzydoe Oded ™ d3j L,
dzdj fHtwtsdmMrsHdls o tBdOMIsws M Mddz dzs d
Ctelzf d" § yOMmisdyr roesdsaetise?” ji Ofi t5 dztsffiglzd, f6 H §
WstedzgOydw e Wotedddtolkze Ismw Bstgddy hdgjj j sy dddis dstls | ¢
Odz' dzr 2 LOtesH'h ftodtsBtejIsOjls ¢ydL dzgj MY s
CtedMisOdzdzdL Oydd) Ibtsd ¢ o bodt)B&BDYUOH O,

HEsflsOEYUdGs o) &ZdCO WA §i6) 5H W @RBJ Y st

1 j 2-edtch 0)op fasojj o dzsfiyls dz0F wOdzf BB Mz e O to
osdv jls o' ©OLdl! SwdlsdujmMSd?2 ©OL&jE L

=5 (1.19)
CGHETWOHdEM, HtsdrdescHssMisde dzzls: Mk L j tod

Mt dztads HU Otj 2 des®B D L k@ d yj MS d d dzdzs Mlsted t
p Odzd" StedbdujMSBcEMEOEGEHE " @08 5ls,'tc O 5]
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Clststesets oL tcOMis Gft)le sh® te)j telfvd3jodsjL dg,tc Adg. A s
dzts iy Is ! fswedzj dgdvw desotsets L JjtdzO © H Odzdza
BiyHE MCtesMmis! ¢ tesisO Stedlsdyj MStsets L C
Hisdzy dzts ko j dzd yde Ols! mw, ylstse64HtsMiIsd y+ &

L)
SR

G rain [\

t dMz dzsQ teld.d2jlic tsBtcOL tso Oded™w L OQtetsHT " O to
Yyodz! dzts MmkeL jtodzs tcOMIsjls o HtejHJ ZOA 7 J
Miets tcOL d3j O, CBlstster 2 fsLotdwjls fftojt
ydL dzj M s dz" 2 L OtetsHr h
W sted3d to s §6@|dzfipw (b))

stedlsdud M¢ drdt), cQusdsjsts™ 2 dzj sBRsHJ &S
L jtodes fMiBscdzts ftoj sHisdzjIs! 59 jten detsfylsda
Mudlsr 9 0jlsmw M JdhYf sd’ L FtOEaAR] &3 zisOO sz i
tclzjls Mtsf jtededyj Mlsots d&3j Y HE tGlenls%t),Qtélqﬁds
ttsy ftesdpOsHdasygudzdy Hody kM j2 Mmddr o
W dzd § &3 toj Odzt dats @ i (teeO L tidg o) fiifipjs L jj detslzOts ts i Is
[ O dzcd2@nzC st tdziyH fls @6 dzp dz@lz.dzC j 1. 2 2
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Sub-Grain Size
“-I
Sub-Grain Size
% \nq
.'.l. \ II'1I
Y v I".I
\ ,
A .
v
L1
LY
L1
\
L1
!
5

Time Time
t d Mz dets$e =) .dO2 d dzdzs mMlstcdtclzs h OW EMmdztse d §
Cted mis Odzgad.L Oydd

) b dzC Isd e dzOY  dzd dzd Wis BAED. dEOfuiel) deS ) telj . H2d2d 2
(rt)),e ks otjdw COC LONIStedr 5o OdedzO" 5B ZO
HJOY OL sdzO tOL di3gj etso MkBL jlcdzO o BKGOL Y
tcOL S0 0Odzed] oL BoYydes Issdz €5 ISSEHO, (6
od dzd wt gz ylsts tsBiMyjudoeOjls HEMGsOkERAGE:
Hdzw o' f tsdzdzj dad Wr(t)brlg)Sss i3 iziffa@Eefe0 SOC 3§  H
Ctedlsdyuj MSs?2, ybkt MysmseMmsokjls o' MsC ]
Hr hd dz2OyddzOe s Y sttddiese Ols: Mw o kil &
ofjteoar j MmMtsftedS Offtp fFisfisy sif d Hicd OB MdizC
Ctobf datsj fylz BHLOjctatza® § tesdtdstuj jfn € 5 citds (@ Qo ddj ()
Btsdz N j MkBLjtejdz HEEMdEOjls Stdlsdyuj MS s
Csdzdyj fMlso O L OtetsHT N j 2.

g yjdzz s CtsdzdyjMmlse j dzdesets s toj Hj dzj dzd
CtedMlsOdzdzd L Oydd Gteddsj &5, ylsts MCtesmist t

u(t)=MG(t), (1.20)

GHY T MECstesMmisf T fotsHNds Py dztsmis ' [fridaip] clsta]@lglzd Yy Is ts
fd &@), dmfsd LI jHOvs 6§ &zc@BOFIsjo fMmjew oo
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sBteOL ks hdr cttOdzdy™ MkeL jtedzO, 1SOC d
L J terdaY ML j edzO, dd3j e h j 6, JJwasts dzQ§&dro
tc © 9:dz

r(t)=r, 4-;”1\/|G (t)dt. (1.2

l HOdz dgj 2N jd3 oa"T HodeOjIshwy cdftslsjL O,
o 0dzd?2 mOdzmj df66, 6] | EIsEHBEzzyts OMYtej HJ d
sSBL ZOYORMBsI MEPLOdY jIs Mottt MOBSY SH BB
Clsts fsHBGOLEZBR] 90jls, Yyl ttoOMftcj HJ dzPddJ
CHG=r)/(rt)), BMsOjlsMmwv { @nd tedHrpdzRE] v d &Bj © Is

@EsMme WL !, o to@Piaazy® Mejstsdas" j dzd J

P(r) = P( a% B( )(% (1.22

Il HOddtdz Mizkyoj dajls dzyH'™ tslsfdzi ¥ doe Ols!
t6j dz, HEBMisOtyYds it ¢ tdbi)sddtess Ols!

(r(t))= (1) +;ﬁx|e (t)cl (123

rdfze Ly toj dz i tej Hrf)ez(rdE i ldejCa i) tgtsldz 2 3
fojHufsOodzjd o IsjtodddzOr Stdlsdyj NS scs
L Y tgez0O

c> ¢ = 29

G(t)géro>+ thG(t) dt (1.24
¢ 0

RL kRZtcOo dzgjditslydets 1a r2dj) dzdls! tsmtse j dedetsfyls
dtetso Odedd oL Oddismew L d d3jtgjHdzte df fridas@yds dipfin OG
Wjos? §OKOddEshd2 dz@ SddzjlsdSk tBOL
LOYydd, BBkmdzOsdzde OjIsfqw dL d3j dzaj ded W d&zd " +
ffzeL jtedO o f(tetsyd M (B Mzjfdsddw dizjsdst-j td
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L Odzf sfipd e tsded L Qudzd @zj dedj Hodx k" j2 fdd
34 dzj dzd ¥ o dzzlstej dzdzj 2 { dzjtecdd, CBIststLOW
MstczCskztej, IseHO C0O¢C EkZojddyjddi MmMEzselL
tIssets tsBh jets dL d3j dzj dzdjvin dstOldfleily ozsB d L iz
dzfJ WwWodzwe Isfpw dzgj L OodMmdd3r a3, HddzW dBsHj dzd
e CtedMisOdzdzdL Oydd bteijBlkzjlsmw tOfigddk tde
yqgqgosc L eotdzydd L O OMJ dedets? + dzj ecdd H dz
OdzPzd tes 0 OdzO P4, B3Y6G9)] tcjOBsdE IsOls' ( slsstc’ A
HdzW Bfted HJ dzj@@Y v [WHEHBEXC s ddsts H | dzd tets @ O dzd |
rt) ftej HmisOadzw jIs MBB2 GlsHjd dkz* L QHED
slsmizlsmiso dvw Cdzd yj Mlse j dzdets?2 ddeW stedzOyd d

oS tStesMis! ©BKEOL 59 OdzedW Yy J iz a ™ 8 290 (6 ds
B'" dz tsB iz igd@®@dzdz" 2 t*f j 5 s H CHsdgwdz! Isdigs R, Ylsts
MisOdzts tsB dZOH Ols! f tsH 9 d ) dzts1?2 ] MzEEsIsitsy ¢ dB o S|
Hdzw L Otetsy HJ dadWw o fyy C jaStw tofifRiyy) jHdadhnjls OCdsdrsdgsdhiels tc
Mz dzC j, 16.H2J3 Y 5COL OdzO® S OOSCIsjtedzOW L Oo dfy
tcOL d&3j 6O L j tc daDdz0skisB @ yafjtiglpddzd?. f jtcd sH f toj |
Clststetsj IstejBljIlsMmw H dewr)fidsOsd  d3jjlstis B j  otgjC
Bisdz' h st ks L j tcda, =9,,/6)0IMN {iedzizy Q) deditc &30 dz
Hy dzj dzdw tOHdEM MOBItets BBz hsEets MkeL j &
Mtej Hdzed 2 (e @O lzinu" &3 SBKOL Sd3 tcORHf)ic jdItgydz
s dnAsdsh + ¢ wOmY tej[6ir) dzj dedw 1 dzj v

é 2
PC) = exXPe —— (1.25)
2 ¢ 4

] HOddzs2 MdlkzOydd ©OL&jtc ZOdetsd hjes
fMtej H dzd 2 .
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D - Nucleated Fraction
2 08
@
@ x(t)
s Cut-off Radius 08
'] for Nucleation =B
a Emssmssssssssssssmsss o
@ 04
-
@
g 02
g -%Incubation Time®=i
g Normalised Sub-grain Size y,
Q
b) 1
tz > t‘l D - Nucleatad Fractlon
Time 0.8
. t
t d Mk dzts$t j16 P is O dz %)
0.6

ZOuyd dz0j sfqw, CHEH!I =
B3j eMlsOdeso dlsmw  d3j |

Bjt dOdesd "jes & \\\g

(c.> ¢.)[44, 68]

Normalised Sub-grain Size
t d Mz dets Sy z18.L 2j 46 2O, ¢
ter 7 B BSdzchfijls Odggady Is

kteO®Rd tej § tod[MdsaBlzd:

Ifteddjtej, ftjHmlsOs dzj dzti®ck dzéz@® Ofp & fiy bz dz€t
dzd U4 dzd § Qe Adgjlessiadds | 5B Z dE B o) fdgm s BMEE
20 ff jtwots2 MBABE d utisls yidiplso |, L Ists ko j dzd .
fpded 3 § dzd § d3 H o dO(tkze" j Rt Gpdag'dzd d (1. 24) . [
¢ sdf £dzd ¢ 5 dzd@ Yz § Is ¥ 2O dg@zQj trd s o H |
fzeL Jrtz0 ylsts ftedesHdls ¢ jet kd3j dg " | dac
Bsdzr " jj SCSdzdyj Misoe sy thizdei ) ot s mdz'Odpf o v G
dets € )1.. r4iis j Milso j dedets, ttsMmls MkzBL jtedzO IsOC
1 dzgj tecdd, des © HOdzdesdz Mdzz yO,j] ¢ dzOo dzlz® te
sdujMS et ©OL &jtcO.
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{ Mdzd drLoeojMmisdets tcOMftejHjdzjdzdj tOL diBJ to
Cobter » Bkl tsBttOL s Ols! Mw L OtetsH T h d,
Lso Odedw d BN jj YWdipdzs Mk@etgHs jhdg, 2 .C Bilststc
tesHr hd toj CtodMmMlsOdzdzdL Oydd tp tsff tqj Hzff gzv p I
hdd3 tsBtcOL 53

f(t)= [P(c)dt (1.26
ce(t)
1ted dOdzdydd tOmMftcjHjdzi dedw (4 dzgw (1.25
LOteHT N O3, disydes fsdzzydls! OdzOdzdlIlsd yg f

_.anp
f(t)—enge'Z &Y (1.27)

] &ZOW Hiskzlr, Bty dzs wwOMfydlsOls: W OClkdy
iMmdzd dLe jMmlsdy s jddshisd drn Wsttddose
C O Isc ez yOr L JiBg glaic] deteg s ) Y B H § tsdztf y
ftslsj dzyd Oczh dzv R d B GlstcOL 5o Odzd W f totstf stey d
GteOdzd ydzr = REEF@EGfflsWrL. ke, vyt EHj dz@ dzc
ftetsf steyd sdzOdz! dzl®, Loyl distdndsd yJj Mise s Mz
hOHd cteOded Y/t isQadasy LIOC dzs ydls! , vyt

jndddyul 58 | GO B & Hyts) ) to O gty wisdD diz" dits

BkBj o L j todz0O.

v OC ey dBsH] zdteseo Odzedd tj Cted Mls Odzdzd L C
fJtedsHO: ddzSzBOyYydtsdedz 2 fjtedBH HAzY WSk
(€0 EXJ EfsdkddOdsm! t©Odzgj) d ddz€ kB O
Lso Odedw Ctdlsdyj ME et L OtstsHY d LOUz fifiid]] sifiyfts Bl
tesHT h j2.

1 O Bhdzse Odzd d + ¢ MY j QYD dFY, AAIOR delis nlz IsHo Q) dif
Yylsts Bsdzr hddemlseots L OtsHT h j2 otLddCOjls d
sOCdd3 tBtOL s, M MOBsess dOYOdzO d- Mk
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HOJjIs Bftsdz! " j I csdstwdg? IotdccOxlzd Wit .ot dizv - s
sddedz”" = HjWBtedOYydwr ftoeddzdy j dedets tcOo dzr -
sdzdzsets R OKOCIsjtcO® M [BasRI\MQ@f 3O d Bifizts fizn Bls
dzj dz@ wOmMftejHJ dzj dzdWv tOL stedj dzlsOyYyd?2 o H
MY stcdzdtctso OdzO M o -iFstOddts(H dats Q@ ls Qrddrs As OlIsF) s

0.10

0.08

0.086

0.04

Relative Frequency

0.02

0.00

Misorientation Angle (deg.)

{ dMiz dets4y OMY2AH H dZJ dzd J dZ@GIGE@«ﬂZJIdZ@@uGH%

ftesdma Sy HJ dzd VW o IFiAnts dtsizd dztf GhGhistds)
COWdSEd HfwwdoajHjdzZ M JLCseOL Py ticd | dzs &k
mis z @2])

codsts odHdets, Ybsts L dzOydlsj dzz dzOw yoOMfls:
150, ybt ESOLMro90jl dO Lt, ybt dd il
MowrLd M 1Isdds By des ftojHf sz dls: , ylbsts
LOtesyHjdedW BCOL" o @idd" f €tefisifigj e O sa
Hddi3s or widzadIs! , HBMISOIstsydzs dzd BEZHJjIs k1
dzdv CddzjlsdSd MtckzClskztctssBicOL s Odzed W {f to
Eydls™ e Olst 9C dzOH MmMkeL jtojdzg, Ctlstster j 1 tod
Yy Mmj SbpddPsBrHdBs ftsHIise jtocHdIls: ) ft
Isd ¢ j .
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141 sl L j t6dzO

t sMmils L JjtedzO W jtotodIs Oy dprorlzvj sty fitsfim tstad, d3
n Ot OCIsj tc d3d Shctsiifdsticdz'CAstz tetstsMls L j tedzO o dzd W
Mlso® d o L dzOydlsj dz' dets?2 Mmilsjtfjded Bt HJ
g6 ntdzBH dzsC Ols Odzts ¢ 5 o dfdsfiply O ,Is O t5 4] Is tisd3 izd 1
fesyjmmispr j dzvehdd Csdzj yde' § Mots2Mise © ¢

1 OC s dzjededziz flz' sOIsr 1+ €My j tod d3j dzls P tztc gzls §
Mitset BfdmMOdedwy tesMmisO L j[18,d2H 75 16,j7 7, TRIs7O,B0z |
81, 82]Is O ¢ [83, 84, 85, 86, 87,88,89,90,91, 9% WdL dujmMSdj
ftesy MMO Jjhi dai § sdzdtsmis! & tcOMCter Isr .

it sMmls L jtedzO ftoj HMisOoadzw jIs MBS ey
o ftodzdltedmMlsOdzdazd y MSdr &BOIsj ted OdzOR, € B¢
B4 &z¢ d » fj ddpiBlz’dh= BN jets € tsdpd pjddtple sidds 2 (
dz2s?2 ko jdzdyjddwy twOLdi3jtese L jtjdz or mMiskzy
(Mo tsBSH dZOVY 3 Y W3PL dzgOW « dzj e d W)

Recrystallization Grain Growth

10000:
100 1 -1-:-
logft)
{ d Mk detsH Olo.dAnad dsMis ! Nvad Pdeqya Bl 2830 s o
[93]:

it sMils L jtodzO sy des teOL H | dzd Is 'z deCF7) H: 0 @zt
BOd dzr 2 ddzd dzj ftojter o dzr 2 totsfiyls? dtc tOMAB]ROLK
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Continro \)liscontinuous

t Mz detsg OL.dAydd dBixHE dzj ftojtor ode" o3 ( dats

C(sltstesds Btsd hddzgmlsots L jtjdz cOMlskls g

wrodMmisr &5 (OdsBOd dF &3) tfstsd L j tsdO,
©OMmiskl ) Bdjj o' MsSddrds. NS sl

Il Btsdz b dglisfotgd foufCEjjo ~ SdzsH dzs € Ols O dz
destcdzOdz! dzr 2 ttsMmls L jtodzO W jtetedlsO. 1 tod dat
fteddgj tedes M BHJZOCtSo 2 MEBtesMmis! 8, 51
BdzdL Cd2 ©OLAIKL. [JHBZOSE o dzj Sy BSH
tcOMmisd M Bodz hjO? iy ttcwmfijldcjsdz d3j dzefltzj @ ts o €
f scdzsh PeelzO zj dz' " j Otizdzs L W39 P dedJ dL o j M
tetsfis L jtejdz dqdzd o Iststec{faldzOv tcj C tod Mls O dzdzd L

I OBl ¥j HMisOo dzj d&" ~dBIdUIMEd] MsMhis
ydfmbstsets yjdjL O M ttOL W@ &3 MsH | ey Odzd J

s 08 dzd 4O &d 4§ NS d2 MshlsOor dhuH HEj & -

Material

identification C. % Si, % Mn, % P, % S %
Pureiron 0,003 <0,001 <0,001 0,001 0,0011
Fe-P-1 0,003 <0,001 <0,001 0,110 0,017
Fe-P-II 0,003 <0,001 <0,001 0,210 0,005
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RfMMdzj HIzJ 3" J
9°0)0 d teOL dzd ydz' =
LJtejdz aMmj nm

800 °C

WittedlsO

dzd 4.p.

v OB dzd y@tc J 1 @R d3j to

fls O dzg

L J o] dz

BN dzd tslstsy y J dz" °CH to
o toj 3 dzdz' n
SE iRy Eede” ~ d M Ggzy

Hd O O

jtiedlsO §sfdj

Material
identification

Annealing temperature and Time periods

700°C/5min

700°C/1h

700°C/10h

800°C/1h

900°C/1h

Pure iron

35

40

45

58

83

Fe-P-|

17

18

22

27

42

Fe-P-lI

15

16

19

24

40

1 O tmdtf @ dzg ¢ j dede’ n

Bjded BlsydeO ftcdoasHdls €

tdlsO.

L J tedzO

H Odzdz" ~
syd dz

% jtiedlsO.
o ddd “daed jazOfutE{ds

BB Y dzts
dzj L dz20OydIs
[HdZOS & ko j dzd ug ci®SiOLIs joizjsE O ls Oy J
LWWiClk dzO tetsfyls
| OIS, 79 Midzj HIzjlsmw

L OC

HjW Ry dRJdzj sqdSE dstdBod kst tiflkso

zdL oydd
tcd Odzts o :

dzj L ts

o3t s »yjdjLts,

o udmistsd > jdzjLi.
Q) M J dzj LR tly fifriptdsCidsdezhpdishgispeidadf B j ) J
o' MsC PO ( W lps w5 » b &hHd dpe
( 2O dzd ud 4§

AD

[ dzw

fwddd M ?

Nddzjitts, A (dOddydj
| B30 dz dzr 2 tetsfyls
dzZ" m. RL OB dgj dzgdJ tOL d&3d 6O

® j HJ dzgf

HOdzdzts G 5

IS4 ~dzd U J
ftod B M 2
o dzj Htcj dad w
Ljtejdz dL zyodzd dz0O ts1
L Jto] dz f otz i tis
sjteRdushSige® ftod f§tsor hjddyyudlsddsyi OB dz
dz@.28tc d )z dz€ |
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GRAIN SIZE, ym
2

“

{ ik dzsq slpls2u8dz0 § sfdzj §jwodudes? tj S tedf
yudmlstsets yjdzj LO (t), BECdMmdzi dedetisi (WG M lsts
Nd dziL 5 { ADPBIsj edBsdud MEd2 Blsyde o

RL tdmMzdef@dzls. 289 ] IsjdzH jdzydd ttsmlsO 1
dzdj ©OLdBjtse o BKLGOLYOR BJjL ECMJHBO
LOB] sdese s ttsMls© o tBKLOL YyoOas M B8ECMdHOR
o' MsCdd3 MisHj ey Odedj § { dzj BHAEW®ES 0 HL @FISjd2Mjsd
dz2jsdCk tsMmlsO, MotsHdlkzs f ydmisr & 3 j dzj L &
tcjdz Wodzwe Isfpw yOMmlsdyr elststtts?2 WOLT™, O
ftesyd M.

vOSC Y4 BT dzs dH Wk tztkidty difyicidgQdzy dz" 2 tof
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(a) Eshelby’s model (bunrelaxed state  (c) partially relaxed state
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OB dBYPROY) &z § OwLOdj stetse dBsHj dzddHE Y &
Lkd s OMsts ote Of)y j

dee dg, -I:PE’ Dscy D Son v

[ O¢| PF| PE| B B 5| kG Uw S (10 (10 %
085 |96.2| 3.8 0 11.9 0 815 | 0.70| 353 384 8,9
SAE1006 | 96.2| 3.8 0 12.5 0 826 | 0.65| 430 372 13,5
SAE1006 | 96.2| 3.8 0 13.5 0 817 | 0.75| 428 399 6,8
CHES 06| 100| O 0 10.2 0 822 | 0.70| 348 374 7,5
CHES 10| 95.9| 4.1 0 7.2 0 838 | 0.77| 385 401 4,1
CHES 30| 95.7| 4.3 0 6.4 0 793 | 0.58| 320 357 11,7
CHES 30| 95.7| 4.3 0 6.2 0 790 | 0.63| 373 369 1,1
CHES 30| 92.5| 7.5 0 10.2 0 798 | 0.67| 471 386 18,0
CHES 30| 96.8| 3.2 0 6.5 0 804 | 0.69| 460 379 17,7
CHES 30| 97.7| 2.3 0 6.8 0 810 | 0.75| 372 389 4,6
CHES 30| 93.8| 6.2 0 5.8 0 773 | 0.69| 353 387 9,6
CHES 60| 78.9|21.1| O 5.3 0 710 | 0.51| 396 391 1,3
CHES 60| 78.9/21.1| O 5.4 0 711 | 0.58| 458 405 11,5
015u|100| O 0 9.2 0 851 | 0.79| 317 396 25,0
CR210B2| 100| O 0 12.7 0 852 | 0.71| 348 376 7,9
CR210B2|80.4| 0 |19.6| 19.2 12.0 839 | 0.73| 364 374 2,9
CR3 100 O 0 9.3 0 862 | 0.77| 393 392 0,4
DCO1 95.5| 4.5 0 6.5 0 801 |0.70| 379 384 1,2
DX54D | 100| O 0 9.5 0 847 | 0.77| 392 392 0,1
DX54D | 100| O 0 15.0 0 879 | 0.77| 396 396 0,0
DX56D | 100| O 0 13.6 0 874 | 0.79| 396 400 1,1
S235JR | 82 | 18 0 7.6 0 683 | 0.75| 390 434 11,2
S235JR | 88.3|11.7| O 5.3 0 726 | 0.65| 484 393 18,7
S315MC | 95.1] 4.9 0 7.5 0 733 | 0.60| 363 363 0,1
S355MC | 60.6| 0 |39.4 7.8 4.3 687 | 0.72| 306 361 18,0
S460MC | 1.6 0 ]98.3 1.1 8.7 657 | 0.65| 331 331 0,0
SGRC340| 100| O 0 12.8 0 832 | 0.69| 379 371 2,2
DX54D |97.2| O 2.8 12.3 12.4 850 |0.57| 332 341 2,6
HX220YD | 100| O 0 12.2 0 838 | 0.67| 429 366 14,8
HX260YD | 100 | O 0 10.1 0 808 | 0.66| 363 363 0,0
CR210B2| 100| O 0 14.3 0 829 | 0.69| 424 372 12,4
CR210B2| 100| O 0 13.7 0 828 | 0.76| 461 391 15,2
A5 100| O 0 13.7 0 821 | 0.72] 439 380 13,5
085 |96.4| 3.6 0 12.5 0 800 | 0.79| 524 410 21,8
HX300 |93.9| 6.1 0 10.1 1.2 715 | 0.68| 426 385 9,6
0814 f94.7| 5.3 0 6.3 0 782 | 0.58| 455 361 20,8
CR420LA | 89.5/104| O 6.6 2.6 649 | 0.54| 404 367 9,2
CR420LA | 89.6| 8.7 | 1.7 7.5 3.2 639 | 0.61| 412 376 8,7
S320GD | 80 | 20 0 5.0 0 705 | 0.47| 379 381 0,4
S320GD [ 80.3/19.7| O 4.8 0 708 | 0.58| 402 402 0,1
DP600 |88.1| 26 | 9.4 54 7.0 614 | 0.61| 308 358 16,1
DP600 | 90.3| 2.8 | 6.8 5.6 6.9 615 | 0.66| 359 368 2,3
DP780 92 | 7.8 | 0.2 5.3 4.5 603 | 0.61| 342 374 9,6
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