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Morphological Control of Carbo-nitrides and Hot Ductility in Low Carbon

Low Alloy Steels

Yasuhiro MAEHARA, Kunio YASUMOTO, Hiroshi TOMONO and Yasuya OHMORI

Synopsis :

_applied at temperatures around 1 050°C at strain rates larger than ~1072s™ %,

Effect of thermo-mechanical history during cooling from solution treatment temperature of 1300°C on
the ductility at 800°C at a strain rate of ~1072s™ ! of low carbon low alloy steels has been investigated by
means of hot tensile test in relation to surface cracking of continuously cast (CC) slabs. The ductility
evaluated by reduction in area of the specimens directly cooled to the deformation temperature is largely
reduced by the slow strain rate deformation especially in Nb steels, since ductile intergranular fracture of
austenite easily occurs because of the dynamic precipitation of NbC and/or AIN within, the matrix as well
as on the grain boundaries. By decreasing the cooling rate or by isothermal holding at around 1 100°C, the
ductility is significantly improved and the fracture mode changes into transgranular ductile, because the
dynamic precipitation is much reduced by the depletion of preciptating elements due to nucleation and
coarsening of the precipitates in these processes. This however takes extremely long time to achieve the
coarsening of the precipitates in conventional CC process and is not practical. In order to accelerate this
phenomenon the effect of the prior deformation was examined and the optimum conditions suitable for CC
process were determined. In the case of continuous cooling the predeformation larger than 5% should be

! The ductility of the speci-
mens predeformed at lower temperatures can also be improved by employing the subsequent reheating
process.

Key words : hot ductility ; low alloy steel ; surface cracking ; continuously cast slab ; precipitation ; alloy

carbide ; alloy nitride.
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& ArrowsmiTH HRME L TW B2 X2, KiBy~y/a 2
HIRECThND CC X5 7OMITH B VWIZBIEC
AL THEEARELRICE S T TOHIEEE T TR
i, REBAY SN & LT L, ShROBCIT
PHHlshsoT, EHEIKBCAETS M5 h
TWwBY, LaLa2s, ZRISIEIHHEVICEWER %
E¥50T, EHANBM»ORBENTLY. £ TE
R CTHBEREET D I & & REW DT HITEES]
MEITH)ZEICEDTCC AT 7TOEREBHIEZXS
FHEZOVWTHRETAZ &I L.
2. E L2

24 DL % Table 1 1CRY. A3 Al 5
K4, B, C 48121k Nb 278 L, BSoO N&E % R L /2.
IR EFEREFRERS D AIN, NbC B X B2 DT H
OHHEE2 b D TH A, EREDOEERIFCHMEL
TR M #E L AFEEIC X2 TEE 12 mm
DR E L7z, Tho XD PATHOERE 8mm, ES 20
mm, J8EEREE Smm OB IR 2 EZMOE
WA E AT L, ChHE2RRE2t DA VA b
O MBI EREE I RIS BT
1300°C 202k, 10 min PREFOTE, A DML %
5 % 72%% 800°C 2 F%iR, HEALD A D EHKT 1min f&

Bk, EHHEE (6) 0.83X1073s™ THM F THIR

R L. EBRFEOMAERE Fig. 1 1ICRd. HEX%E
HFRERERE T TH 1°Cs™ ! 0oBHEE CERGH T
b0 THY (Fig. 1 (a)), I LT, HHEFRET
e OIMLAEREEZE 2 2B ITo72. T4bb, &
BEFCH L T TOHHIFIZ(1)800~1100°C DFFFE
DRBETHRKR 2h T TOFRRERF Fig. 1 (), (o)),

Table 1. Chemical composition of the steels (wt%).

Steel C Si Mn P S Nb Al N

A 0.21 0.33 1.50 0.021 0.007 — 0.030 0.0117
B 0.21 0.35 1.57 0.022 0.005 0.055 0.012 0.0027
C 0.21 0.33 1.48 0.020 0.009 0.051 0.047 0.0064

1300C

800%C
£=083x10°
(a) (b) (c)

800, 900TC

1100~800TC 1100C

(i1)900~1 200°C DFFE P EAET 1 min RO 1073
~107 s O EDEARETHEK 20% DFHMEA
5%, 0.5°Cs™! OBHHEE CEREE KR (Fig.
1 (d)), (ii)—H 800 %> L 900°C (ZB&iE L T (ii) &
R FHRER 5 2 72RF U 900~1200°C DFTE D
REEWCHIE, &K 2h HFiREEL T o RAREIREIC
BER L (Fig. 1 (o), HEFIREBEEOMZICE XITT
IMTEBEDEE IO WTHN., KRBT VTR HE
OEA L% Bk A BB CTHE) Ar W AFBERF TITV,
FIEME R PHEAR LKL - b 0 TR0 —ER
PiTbhi LARE L, REETH OBIHERE » 8 ICH I
L7z, &B, FTHOE SO T 2 EAREOH
EREfFoTwRwY, WIFhbEAQEEZ TITHDOTER
BRERBROER KT TAHRICEZTTHE. I
HIzoWCEERETHME (SEM) 12 X % MEELE,
Y M I X BB Lo BE, EERETHEME
(TEM) K X5 REZBILYWOWHREBOBE 21T\, FliR
BE & OEIZO W TS L 7.

3. E B & B

3-1 BIIRMHE

Fig. 2 13 B8 % 800°C, €=0.83X1073s™ ! THR&H
WrLZt X5 EHEECBIETEHHABRETO
1100°C #EHRFB L 200N - BREOFE %
RY. ERRECEBEGH L 2HE k) LT
1100°C CHBHEHEI A LIk oTESESHELTE
D 50min LLEDORFFICL O TZORIF L 2D
Eabh s, BIERMEE (UTS) TR M IZHEN: & 3
KRFERHoOBEXICOR TR LTS, $721100°C
LIRS X BEIREMEE IZ 2 ORTIC 800°C 12 R, 10
min REFELTLIZEbS o7 (OH). ZhizxtL T
1100°C &:RRHFRTIZ 900°C, €=1.6X10"2s"1 T 10%
FHER LA 1100°C TH T 10 min BT 5
ZEIEDEREELIMELTE), MERKTDIKRE
, FHERICIOTHENFELIEENLZ LAD

1200~900C
£<20°%
€=10%10'd

800,900C
£<20%
£=10%-10's"
(d) (e)

Fig. 1. Schematic illustrations showing experimental procedures. The specimens were fractured at 800°C
at a strain rate (¢) of 0.83X107 357 after various thermo-machanical treatments.
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»%. Fig. 3 ERERERE~OGHZH IZEL DR

Ngn-*u~ _ BT, 1.6X1072%s7! OFEAXAEE T 20% OTFHER%
. Bk N °\0\ 27k & OBRMBMRFOENIC B 3T FHERRE
LA S~ DEBEERBIOVTHARLbOTHS., FME b
P [7p] o \ o N >
v E N 1000°C LETFMEREG 25 LIk o CHEEDFE
9 e LW ba@oohs, Nb 288 L Al v K4
ok THHAMWMTIE 1100°C LETHFMER LI 212K
i I I T B R 11| L : 5&3@%7&‘1‘%%%, Nb ’i’ﬁ'ﬁbﬂb, Al ENZEKB LB
or o” $, BLU Nb 2&EML, 2 ALNELEWCHETIZ
& EER LICHIREIBO NS FHERBRESZENFh
%0 o« 1000°C & 1050°C & iciikx &0, &5I2EESE LY
;w- ,//‘e>p HZLIZXOTEOHRDRWS L TWAD. 950°C ULT T
« ,/’/y» DFWERI BT, ZNIC KD RRERROEHR
wk BHRAILALBDORT, ALV FH (A) Ti
* b LARRBET T AEMS ZED 5N Fig 4 3K
1A 1 1o gl 1
0 Y0 2050 100 20
HOLDING TIME AT 1100°C, min
50
O': Held at 1100°C (Fig. 1 (b)) .
< : Held for 10 min at 800°C before isothermal holding at 0_022 fo
1100°C (Fig. 1 (c)) g 40
® : Predeformed to 10% at 900°C at ¢ =1.6X10" 25~ ! before A/GQ
isothermal holding at 1 100°C (Fig. 1 (e)) 2 / 5
Fig. 2. Effect of prior thermo-machanical history < 30} L
. . o o
on .tensﬂe propsx;tle_slof steel B fractured at 800°C ,,A/A
at e=0.83X10"°s™ . * —0
20
LA 1 | 1
wopp 10 10° 102 ¢
P STRAIN RATE, &'
8ok O”Steel A

) Fig. 4. Effects of strain rate and strain in prede-
70k formation at 1050°C on the ductility of steel C
specimens tested in the pattern shown in Fig. 1 (d).
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Q,
A
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o &
10 o /0
o1 1 TER B | ] /
WOPD 800 900 1000 1100 1200 O
PREDEFORMATION 20 ) L L
TEMPERATURE, °C 0 5 10 15 20
PREDEFORMATION, °/
WORD : Without predeformation (Fig. 1 (a))
Fig. 3. Effect of predeformation temperature on Fig. 5. Effect of strain in predeformation at
the ductility of the specimens tested in the pattern 1050°C at €=1.6X10" 25! on the ductility of va-
shown in Fig. 1 (d). The strain and the strain rate rious steels tested in the pattern shown in Fig. 1

in the predeformation were 20% and 1.6 X107 251, (d). :
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BRI O IEPE I B LT THHEBRETH A 1050°C T
FHERL L 2OMTEAZELEAEEOEEL CH
KOV THRNBERERT. FHREROEEMN Loty
ZHMPREAREOEE Y RELFZF, 10727 L
TRELGYEIESND Z Epbh S, FLMTENH
K> CHEM M ET 5. Fig 5 3 &8 % BRI
1050°C, e=1.6X10"2s ! TFMER LA L EOMNTL
EHEVRELEHEOEEICB X TEEL T D0
DTHAH. WTFNROHS FWEREAHE T & IEEL5 W R
F 245, 5% DETEZOMBRZITIERE %L,
#20% CTHESBANTAERSRONS.

Fig. 6 i1 CH% o7 A 800°C IZF&E L, é=1.6X
1072571 T 20% FHEFRL, T0HELDRECH
LT Smin R L7 & X OREBEMEEOFBEMEICH
XITTHRIFBEEOEELRYT. FHERBZECEMEAL
Zwvib o (WOH) 12xf L, 1000°C THREFLABDTIE
HEPEASR LT L, A EH L TWwaASS, 1100°C LU
LofFcEERIE EF LBERKETLTCYS. Fig. 7
WWECH % o 7- A 900°C, 6=1.6X1072s7 T 20%
L7z 1200°C iC BN, SREFLAESOR
RIS L B BT OB ERE 0B 2R T,
1200°C REcid b 1 min BBFRIC Ko TEMIZ A S

—_
N
T

UTS , kaf/mm?
> =
1 1
®
\\\
\\

30r

~—.
-

WOH 900 1000 1100 1200
HOLDING TEMPERATURE, °C

WOH : Without isothermal holding before final deformation
Fig. 6. Effect of holding temperature on the tesile
properties of steel C specimens. The specimens
were predeformed to 20% at 800°C at ¢ = 1.6 X
10" 257! and held for 5 min (Fig. 1 (e)).

UTs, kgfimm?
T

1 ] 1 1 1 1
0 2 4 6 8 10
HOLDING TIME AT 1200°C, min

Fig. 7. Effect of holding time at 1 200°C on the
tensile properties of steel C specimens. The speci-
mens were predeformed to 20% at 900°C at €=1.6
X107 257! and isothermally held at 1 200°C be-
fore final deformation (Fig. 1 (e)).

Photo. 1. Fracture surfaces of steel A speci-
mens ruptured at 800°C at €=0.83X10"3s71; (a)
without predeformation, and (b) predeformed to 20%
at 1100°C at €e=1.6X1072s7 1,
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s 1
100pm.

Photo. 2. Fracture surfaces of steel C specimens ruptured at 800°C at €=0.83X 10" 3s!; (a) without
predeformation, (b) predeformed to 20% at 1 050°C at e=1.6X10" 257!, and (¢) predeformed to 20% at
900°C at €=1.6X10"2 s ! and isothermally held at 1 200°C for 5 min.

CMEL, BERMETLTWS, LaL, {RERE2 S
HICHAT S & IR IIEA KT L, MEdws R
PR ERTAERSRONS.

3-2 WEFE

Photo. 1 i A§1% 800°C, ¢é=0.83X10"3s™ ! CHEMF
L7:& X OBEREICBXIFT FHERORE 2+~
bDOTHAH. BREERREICEEGE L 2258, Photo.
1 (a) Tk, RLFBEEE, FEMICERET S & v RREMK
EAKEG 2 EOTWBEY, FHERZMAZ b) T
BRNESRBIEOED LEEFELCERLTWES. [
HRICCHTORE L Photo. 2 IRT. Z DHATHE

iR e wbDTRERLZ Y NABREELET 525

(Photo. 2 (a)), BWMIELRFMEREMA 72d O TIIBIE
B K & KA b L, MAERBIEE~ BT T L
ba b (Photo. 2 (b), (¢)). THOXIITFHERIZL
D THEAEHE L72b D TRZDEA VI U THNE
HHEOEE AL Tz,

3-3 REMYONHEE L AEBE

BRWIE %0 O BE O A RRE ISR & KT
BDOT, FHERIC KO TYE@BIEIT B0 L) ot
KWL CIZEETH 5. Photo. 3 (a) 2 CHI % 1300°C
T 10 min L% 800°C (ZB&IR, €=0.83X10"3s71 T
5IEREENT L - B o T OMIRNEmELE 2 R, WIR
DEVERG DY BRI L7207 2914 FTHY,
INEXDEEFOYRRATHSL Z EATE, Y hE
E#H0.5mm LML L TVB I Ldbh s, BEICIK
5lokdh & BEIGEWRFICIE ) SivEh (KED) 30
5N 5. Photo. 3 (b) BB HEH D 1100°C THIRRE

Photo. 3. Microstructures on the longitudinal sec-
tion of steel C specimens; (2) fractured at 800°C
at e=0.83X10"%s™ ! without predeformation, and
(b) deformed to 20% at 1100°C at e = 1.6 X
107257, An arrow in (2) is a crack along 7 grain
boundary.
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Photo. 4. TEM micrographs showing NbC precipitation in steel C specimens fractured at 800°C at ¢ =
0.83X 107357, (a) without predeformation, (b) predeformed to 20% at 1 050°C at ¢é=1.6X10"2s" L, and

(¢) predeformed to 20% at 900°C at e=1.6X107"2

L, 1.6X1072%2s7 ! OEAEKET 20% DT HER%
5z, 05°Cs™! O HIHEE T 800°C £ THHL, %
DEBEE GFEEEICLTH 1°Cs™Y) L 2B oMl
ThbB. FPHETN X2 TP 25 [ 5REh 7 7 12 i
ET5MEAFEO LN H 0D, BRI X AR
A biERO ST, () LREFEZHV Y Hlr 2L T
Wiz, AL F UV FEIICB WY T SRS Nb #§i2
TR MR THO /2% BITE, Photo. 3 & FAEICT
PETAZ X 2 Y RLOBMIL RO S e D 7.

Photo. 4 (23 fE4 DHIT BB % #£7-1412 800°C, €
=10"3s7 ! THEWT L 7z CER OB S & 0 M % $REL
L, TEM B8 L 2R 2RT. THERETEERLER
IR CEBGE L 7235413, Photo. 4 (a) ITRT &5 12,
D &b Y RPICERE nm ORGH 2T B2 % B0
HLTWADDOMPERE S 7. Photo. 4 (a) IZNbC FiF
o 111} KFExHCeHE—- 2BEHEBETHY, <
)y 7 ADEERLIE Y 05 a NOYLIRERIC Lo Tk
L, b3PBESN2VHSITHWA»F %% LTHEFRELT
VWh I XA Y BT B TR L 72 b @ LOHINT
AN, WHhOLEIITIEL 20D THAZ L ERL T
5. A OK TR % FHFMICEBET AL (1100 « 4 {111
o REHCREE T 2R 0.9mm OE 7 L7 Y v IHEE
a2 111 5 111 e D EA AT Kurpsumov-Sacus @
BRID it ko C a il Z PN D THAH I LA D
5. L, BIER2EFCTFRER T b 0
TiE, BREREEEHOEEDE EOEEIE L THAR 2T

s~ ! and isothermally held at 1 200°C for 5 min.

Photo. 5. TEM micrograph showing coarse AIN
precipitation in steel A specimen; predeformed to
20% at 1100°C at e=1. 6>< 10 257! and fractured
at 800°C at €=0.83X10"

HHEE & Lz, Photo. 4 (b) 2 1050°C T 20% @
TFTWERE5 27254 TH 0, HHPIE 50~100 nm 12
HMAILLTBY, 512 900°C T 20% OFHERE 1
200°C {2 5 min F 02k U 72 Photo. 4 (¢) T 2200~ 300
nm EAFEPIEEL CHRELTWA, s ok
W EFHEBENTOHRBRFER B X 2 F—
SR XHEOHTICL D NbCRTFTH A 2 & RSN
7. TOXHITHK NVC AR L 72 DTk # DB
mY B CEREAEELT L TS Photo. 4 (a) IR L7
X9 %l NbC OB IZBE S e ho/. 20k
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GHEBEEOMIHBERICIAELIAFHICBITS
AIN OFHHICE L Cb &Rk TH D, HIELFHE
¥r5 z, EHoRmE LA TR Photo. 5 II7RT X
SR L L7 AIN RLF2sBIgE s iz,

4., % =

#1100 pm DL EOM KL 7 Mk E b o IKAESH KR
y~v/a 2HBMTHREABRELL S % LWL E> T
HAELCKTT59. ZhidRE(MO 7 RANBIYH
MM (Photo. 4 (a)) 12 & AHE L AR FICHY D B
WHERNT 7 291 MIEAEHRZIBPE, B
7 b L EIE YRR Lol 1 & o SR KIEE % &
L, A FAERELTrREMEREE (Photo. 1 (a),
Photo. 2 (a)) #2370 TH A9, Znk )i
AT A X A1EH X NbC DA ICHEZETH HHY, &L
AIN 22V T b AL BESRE SR TWEY La®
D THIEDEREIH COBREABERILICESL L TITMS
POFRTHEELRNEW T ATTE LA B L L
THEELTHITIE, RE(LW OB I3 A L TEEER
TREIOLRVWI EIZRA. Fl2E Al FV F#HIZBW
TEHME T 2@HMLTEBENZHKREZ TIN L LTS
FiE AIN OB 24 L 20T, KigREMXR L
PENDZEPHOLNRTVED, L Ledhb, T0X
) BEERSERRGAICIOTEMEBOME AL ES
DT—MHMICEBHFFT L L, fHDLL Y. Mz &

- ArrowsMmiTH 12 CC X9 7O HI N — v L RHEEELE

FELOBBIZOWTKRETL, RFERA T TRLEBESHI
FHIAPBERENLOIENIBES 2D, BFEOGH
NG — TR OBE SR CHEEL %5120 20
b O TS RET BEEZROTWED. ZOBRFERK
ZtY oM IHEE & BIRESE L OBREREICKBIL T
wWahrboLBhbn, vRMNELLED Y RFBEIRICE
Photo. 4 (a) @ X 5 22X nm O Y ORI 5B ATV EE
Thbh, ThOE2EBEBRETL0RLTLLFSTIER
<, HEMICHEE L Photo. 4 (b), (¢) DX I A KITH
MIBSIBRENRTVEVIFELPEL-BDOT
H % 9. Photo. 4 (a) O X > % BIATIEY D458
WREIEAL R L -2 EFHRBHO Y RiND 5 bFRN S
NTBH®, ZhoB2TTOMITHBVIBERT
DEEAEEERICLOTH 568N DTHDHI L
BHOPTHD., A7 TIBEGICHLT AU 21T 2
W, IREMW Y OFRE OB, BEL TR
TAHDT, FEOEBEETOEE BT AHIH] &
h, HEMIEKIECE R L, Bk NEEREA & BT
$% (Photo. 1, 2). RIPEMMIE %R L 2B OBE

WZASLNEF 4 v AL, chidiEofkie %
L OBOBA, T b oOHAILICER L
TWVAHLDEEZLNA. ZD XS REYOFHTE
REGIH 2 M2 ET 52 & CERRICERTENIE
KEMEPGIEEE LCER RN b ENbbD L%
AN, 25 7OEHBRICE T AEEBMIICHY T
5 FEADNGHFHEONMEIHD TERN % Z & AL
ol (Fig 2).

bEBLAFORBEENES LOSICERSRICIEL
TeBIE LR BEREEFEADG XL HEOMEbENEEL
%%, HEHEPTRT THEH» S DEZIC X 5 REIRE
DEHER%E 2 2 WiEHOEEE, 1000~1100°C TF
Err5 2, ZOBMERLFEYIERET S L) 2
0.5°Cs™ ' BEMT &L EEBWESThEL V. FEAZE
B2 HRENEBRED ENTHY ORER D 720 DEH D
ERE s T, poNEEIC S L2 AR1ICEHEIC X
DTEAPBBENTLIE) DOTHENESLT,
900°C LLF &R nuid, B3 #L 25 10 b 6 F,
ZOHOEMF FIZED V. T RELATE I
THEMET 2 0ATHAEE T, & LAKARLEE
I EELILNS. FEAEEZLREIRE IHE
WCEOTRLZY, Al )V FH# T3 1100°C LLETH X
¢, Nb#Tix 1000°C, Nb Zi#bIL 7 Al )V FET
BWZEOFETH S 1050°C EAHMEE L % 5 (Fig
3). TDLD EFZ AIN & NbC DAFHEB OE W IC
IOTHEBIBHETEL NS, H L5 AFEAES
2 BHIREN 900°C YT & THHMEA T E MITIRE
e o ER KL RS (Fig. 7). 1200°C ~OHEN
T3 1min {£3 T NbC #5E nm (SHKXIET A &
A TE (Photo. 4 (c)), EMIEKIBIZERT B, &6
ICIRERER A E (T 5 & NbC 2 HEBL, KEHTo
BREABELRICEBTIET 20 CTHENRE 2D, EAH
EEIFCERRCTFEAZNSTHHAX 10 27!
BUEEKEWERLWY (Fig. 4). THIEERERE DI/
EWEBEIREIEIZ X O TEAMER S L, i oEE
A D Ic bl EILNE. BEARIEIEY
BEXVDA 5% THhR D RERHBEIFLNS (Fig
5) TOWEHEND. oz, TEADNGAIE
MEmESELDIE/BICLO Ty RIHMEET 57
DT ZL, MLYWEHKEEEEZLICXLHDOTH
BT ERRLTWA., Tbb, Kbt EMLsnE
BRBEIIG S CREEIF LT A RMEND S
1IN g3 59 DEMMFTG TR E ) TV Y MO
BHEIDET, FICHKy g rBR&EcE5107
30% LLbnEASLELEZOND. FE, SEO
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HKEOVNTHOFBEIZ BT HERRIC LD 7 R OB
Lg% 5 ¢ (Photo. 3), FEAMNG ORIBIREE
PAMEERE L (Fig. 3) L b FE LAV, EHEHIC
BIF5 Y HZEASEO 0.5mm FE ) BB LMD
THERICEEOIRKELZEAIVLETHY, 7 hiiH
fbickoTEEN 20RO THESE LN
5.
5 #& E

REeMERFESHEF ORTMFE OREICB VT,
800°C, €=0.83X10"3s ! BB DOEMIZ B X1 T
1300°C B OB HBIZIC BT BT - BEEDOE
* REAONTHEEER LORE L7

(1) ERRE~OEERIR L 23413, NbC ® AIN
% & O REC RIS BRI BERAT I L CRIPIREL L,
Y RLFEERRIR Mo TIEM O E L (KT T 5.

(2)ERERE~ORERERE % TIJ 55 1100°C ¥l
THERF TS LXK REBMYFEL T, ZOHBRDK
EAEEREHOREBD OB LT E B DT
HEPE I RHE IS b L, BB R IR L AT T 5.
LA LZhizid, B2 NbC 354 1100°C ¢ 1
h DB DERRFESLEL 2 5.

(3)GHFIZRA T TERBEA~OBEMLICAHY T 5 FE
AE525 ¢ PERASSKRBICIE S 1, HEEEICRE
L OBEMKILH TR L 2> TH LWEM DM L2
n5.

(4)EEm EOKE LR EBLICITFEADG 2T
BB L OBEELMSESLEL 2, HiGH 7o
+ 2 T3 1100°C LB T 5~20% DEH 2P O
R LELREANEREENS L2107 2s P ko
FARETHGZHODE L RBY B TEARE 2121,
1100~1 200°C IC4ERF I B INEL T % D b K & 25h R A5
bhb.

(5) 7 Wt b ic X 2R RBIE O Lo < b M
oEESENS D, HAY HAKOBHER/ILLED
20% DEATIHEI S\, '

T D ICAMEOBRBIIBVWCHBI E ERLBELE
Ol ERER T FR) ORBBRSAIHT LIEL BFLE L
EFEy.
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