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STUDIES ON OXIDATION OF THE CARBON STEEL FOR
ROLLING AT HIGH TEMPERATURE (II)

(Sc_aiing Loss and Relation between Scaling and the Scale-off Depth)
| | Shigeichi Susaki

Synopsis:’

This report treated of the results of siudying the formula of calculating the scaling loss of rolled
carbon steel based on the oxidation degree, on the correlation among shapes, size and the scaling
loss of rolled steel and on the scale-off depth of steel surface due to oxidation at high tempera-
ture in the case of several degrees of heating temperature and- heating rate.

A formula was set up, by which the scaling loss could be calculated by applying an empirical
formula showing the relation between temperature and oxidation degree mentionad in the previous
report. The relation between the scaling loss and the shape and size of heated steel could be ex-
pressed in a simple formula. ' '

The formula of y=A4.t5, B<O was set up by which the approximate value of oxidation degree
Cy, g/cm?) could be calculated by applying it to several degrees of heating temperature and
heating rate (¢, °C/min), if the temperature of extracting ingots and the time of keeping it in
the furnace were known. The formula D=1/(f—1)xy/7'8 was obtained, by which the scale-off
depth (D, cm) due to oxidation at high temperature in the furnace could be calculated, and the
correlation between the oxidation degree, the heating temperature, the heating rate and the scale-
off depth was made clear. Then some consideration was given to the relation between. the -sca-
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ling and defects in rolled products.

1]

L #

EHOBER O &iz, Bk I oT—RICRDLND
#ﬁ“@%@imbﬂﬁ%ﬁﬁmﬁkﬁééb.%Am
g\~ AMBAFL O EESR 0D BERICHEIT 5 Z &1
SR EARRIRBIC AL - #b#i%ﬂt%%k,%hm
AR L 7BEiR 0 EarRllic J ST Icigr o HETTFD
KB & L ARBRNIIERCER T 3. EFIXToHS

L LCHEBRENCTOHB - L o2 B{LEREY A

WCHHC & B HER L Sk, .
R, FERX VIR 0 B L EEMOREV K E & oF
FRICHETI3TRA EE b TR b3, IIBNEEE (i
HUREE R OVEEISED & oBRICEC BB E 2R\ ¢
Wi B4 OFHREDA S o FFEM 0% « oBAICRG
SR 0 BETER A KD, PR TR L R L EEE

C OEBRA AT B LI 0 FERIREOK S LR

h EoEoBIRY RAKICHEER B E Lic. XFAE

BRI X BELEHEE DA — v o 4 7 OREEE -

B CE 2BER LS, BUHEE, MEEEXDY
IENREE L R — v o o 7 DR E ORI OBEREF LI
L, BRRy — /b e 7 OfRE L BRREFORE XM

C BRicEt< 1, 2 oFgE ok,

1. BMERRESLERYBRERHIFE

—JRICHIER DBER b R EFIROEAC X B EHEE
NETH < oBa
D SIS HE A SRDBER 0 B EE T 3 HEEAEo %
Faih B0, EHI, CNEOFEC LFICERAY
— v DAEEEAARR RO LI B 2~ 555 PIENRR b B B I
T & B RKO—FER T,

B, EEE{ELx Fe ity o ke, MEEEHOR
BROSEERFEY W kg B S oem?, EEERECRG

B2 BEETORLEEY ¥, g/lem® g, ¢ &

UBER O 4, BIXKDIMFbENDB.
BER O E:, A=Cx/WIXI00, (96D wwreerreereess (1),
BR{bLL 7= Fe &, z={(Az~r oz Fo 8
[C2 7 —nog 0 D} x (y x5/1000, Cg)- (2)

C1), (2 oWk d, , . - - -

Bk 0 &, A= {(x 2>~ ﬂ«@éEegz)
/Czb‘—-zv@éofzﬁ.)}x(ny) o
[CHW X 1000, (96D rveeprennennes rearsrenses (3)
jﬂgﬁb:'xb‘ ﬂr@’fﬁmﬁﬁzli %'ﬁ 2F80 Eegoe, FsD)

KR LMD, XA~ L oKHHE -

eml L, EEY Sem 8 50cm FCEZ I

5, 3Fe0-Fe,0s0@ERIS B b @535\~ INEMH
DEHELRIC L€ FeO-Fe:0y offilk @ & @ d 3
nNaHS HEAF — ATk, EESEFRX 0, EEOFE
[z X » 4FeO-Fe:0;, 5Fe0-Fe.03 mi\~ik 3 6FeO-
Fe:0; ZOMSHE® 0 - Ak bR T 5 BArS
5. G oFMERICEM T BHEHR 0 Y (3) K
MR 1R TEHS. ERONBASEHToER
ELEE o LIS R v ofE 238 CHh UL = 7 — v ofilpRic
Btk ot HREBHALOEE T 3.

1% EMLERE X VR 3BV Eiik
AY =D AT — 2 DR }’?‘E[r‘;&) -
ﬁé' FeO Fe,O4
. . .93, yx8 P
FeOQ-Fe,0;| 81-07 | 68-23 |A= v % 100 %)
- 8
2Fe0-Fe,0;| 47:86 | 52:64 |4 =39{ix X 100(%
.Fe. ’/ . 9. =_YxXo S o
3FeO Feﬁqs ;7 44 | 42.56 A = ST x 1000 %)
. . . 3475 =_yi<._'s_ 27407
4Fe0-Fe,05| 64-28 | 8572 |4 = B2 > 100(%)
. q . 0-75 = ﬂ,.’?_ 0
5Fe0.-Fe,O; | 69 25 | 80 75 |4 SO T x 1000 %)
. " po, 7 =_YX S 0
6Fe0:Fe0y | 72:96 | 27-04 A = Y= x100(%)

III. RBRUKRKSZE[CTIEEHD

' BRYVE
IEPIEER 0 I FEr ZETHET L LTz, FREES
B Dt s Dl E 2 B a%, EILHoBR
FBUAE LR 0 EE LTRD b AR EAT HH
FThD. BAEEY 0 o Lc X 2ERENE DT
Y A I TR Th D A LESEE TS
3 DI LTBER 0 Bk bt o5 B L LR X 5

CBL L kB o el { BN o BRELUSEE,

BEDTIARK & DIIGIC XD TR SN B BETH B-
(1) MSHREHOA S & BER 0 EOBUR
mgw&Ekﬁmﬁgg moxalwmaLaUA

& OBER

05%%1§®J§ﬁ&mm,mﬁt@bh%@ﬂ@)

Abﬁ&&#»rm@ﬁﬁﬂaﬁwﬁgmﬁﬁm%%i
| CInEHEE. 6°C/mm @i) » b?bﬁ_%ﬂﬁlésﬁ:ﬁﬁ%ﬁ‘

pot 1L



8594 & & &

B40F 56 R

HALcHBLE., 27 -1 ofiiky 2Fe0-Fe,05, KK
Blo®kEyr 78 glem® L L<HELL. F1IKoML
TR @ B IR TEBoA/PIBEHR O B EE+ %
BEEDSKENT 2235 % S0 L 013 EMBRELE
WS EBER ORI AS V. R, BLEOE LY A FE)
DHRF N FEICHNTHRICK E L T 5.

1
1
so |
I
L
I\
sob ) gl o 2 DR
% | - x-ix—= [ =)50cm]| "
’ {(=100cm .
_ AU
S A0 %8 3% P& 6%/ min
) 4
! o
g 30F
20
10 i .
R
Sy P eper
~>-*->::~:—:aﬁ 250
Size : Vo 150%
’ == b=8\"950c
g 40 45 50 S5 60
M K ERIL 0 & 3% (d, om)
8 11 MESREBLOo K S (EE). & Bk v o

(2) EEHORAROEE &5 0 EoBIR
MR BRI, MISHR, 5 -REP Y
~ MREOH LR OBER 0 IEE HIE Uk, FRAROEIE
Mo--10C% 100cm —5 g+ L, fho=iLa Ztb Ho
B r RO A b=a, < ~ROBAK b=2-a,
v = MROBESIC b=10-2 T b=100-a L kaxi{fgE
L CEROBER 0 xfE 1 ROFHR» B L.
BRI 0HLNB X5, B—RECEZEMOES
CHLEREEOREVWBRO L o TIIBEHR 0 B35 <,
ZTOEREROME EBIZEEL LD, Kk, AN
ol d 1z, W (kg) oERICHN 3 MSHRELH
(£ & 100cm) oEZ:2FRbT. X, FEoHHu;
i rEioBR(tEEBEoERXYFHvA» -
FHE % 2Fe0.Fe;03 & LT 1250°C ok b Sra B
LKfETHS.

(3D HIERARD EEHHER b TR _
HEBROEEHN OME W (k) R 2R EH S
(em?) (3~ ERE OBBRE LCEb T o & Ak D, Bt

15¢
14
131
2F \a=wgys
L . C—e—a bR, KK, AT,
L( ~—~—~— O ” » ”?
s .
Ry ——— 3% R
5 9 - ”
2 8 d @ AEEABOERE
~ aL W EmKOKE0RE
- .
Z. s l ENO K MG E Zen
- AT, B BRI R 2om
sLa=7%b WMETE 50 ‘
4
3
2t
/'_
0

L 1 13 3 i i 1 2 Il [] i 1
O 75 61 53 245 385 551 750 1000 /240 1531 885 2204
B, W, (K
0 & 10 15 2020 30 35 40 45 50 55 69
(dom: LR BEIFETIRE I cmASEATIEH )

W2 - v IR, N-RASRMEo A

Rk 0 fi & OB
A250°C,  » F#oT e, —B 0 oY 100em)

ol 1R OBEHR 0 IR NS S W R0 S kL
2 Eod Fikk ol oBEGRE LTELES.

megdo (4) KX, BHHR, 27 7R, ~~R
BV - PRO—BHER TS 0, EMEHEROBAIC
b=a, o 7olgic b=10.a, < -RoFaicd=
10-a~100-a, » — FROBE D =1000-a & & R C &
B, ChEoksofaoiRItEED (4)~
C4dX"" o iz B.

MAE i, BE U OMEGHREEN oHERIE 2R
@ (3) R&ixy, BRoOEHEGOHIEKXRZX (5) KXo

CUlA1]r) @ Ll FHAD <P XMEICIE D 2

BhEathaeEL B ENTESLL =05
&Kz n (6) Reks. )
IR OEA TR, BEWUY C L x0iE C 2o

a, b icH~cEHTEL A EEE Y, (4) Ko

(La+1/b+1/0) @ 1fe FxigicE (7) RTHRb

Fr & kD X, b=10-a, b=100-a O & Ky

HodMoBerEL5E (7D Ro B 2 (11w
Fot (101/a) &R E3TE (D, (D @XT
B 0B 4, xFKRTES. BSXRELBLUEoT,
A, TBICES 0 0B rEXICANRZKG TROBEE
Lirs. ' . ,
EROGETR, ToR &% 4, LBEGREE 2R PO
(8) RoOEPRZ1BS. HROBAEOE 2358 58S

N T W



ﬁ%ﬁﬁﬁ@ﬁ@%i&@'fhﬁﬁﬂ'}' 3B (IS ‘ 595

W23% AHBR, AT OMEH QLR Y REER

sk, ~~ik, - MR,

— R A =100, 000/857 X 7*8 Xy X 2X (LGt 1/BAL[E) wrerrerrrnsi( 4
' B S
FAESER L o A b= B—(‘?/a-{-l/c)-~------~--.----l---~-----------------n_-_-(4j’
= 7 TROBA _b=10-0 . B=(l-ifadl[e) it e (AT
~—ROEE b=10-a~100-¢ B=(1"1l/a~1- 01_/a,+1,/c) ........................... (4 )riv
v~ FRoins b=1000-a B=(1" 061/a+1/c) ..................... revaeernnereens cayrn
A o5 8 “A;=100,000/357 % 7" 8 XYX 2X (L [ls4-1 /1) reersereaereeeens (5)
# IS A=100,000/357 X 7.8 XY XZXCL[T) ereeervneeaunenes . (6>
W AR 4,=100,000/857 % 7" 8xyx2x(1/a+1/b) RPN 7
b=10-¢ DL B=(1'1/@)errereecriesansunnns B e Ty
6=100-0 D4 B =101/ ewreerrasuenennransaenionininiiannes TP T
* & IS 4,100, 000/357x7~8xyx 2R (L[ dp) evemmmevmmnrenaaaenens (8)

(&g * "‘;Htm%%, HiE* W=2nrldx7 8/1000, #Emiiks S=4nrrl & LT dp %3ktr. )

BRI 5.

Eriofnl, Ha @%KE%T%E’WZMDQE#& b Ex
% 1 ROFHER 5KD WA & B 0 BICHR $08
ACHIUIERROSEFRE ST & LEHIS 2

ROBHERNLLEHY B L 2iHs. &, Bk, &

REVCY - P REOFEDHERIELP L <x 0, B
PYMAIC XD TORBER b BIEA SN B & L2555,

IMEoRFRY MEWKHBT 3 -pome LT, &&°

¥ — MROFHICD - CHESEEE 6°C/min, 1250°C k&
¥ KO EEH & IS L 1354 o (LIS E v oSSl
FAVWEKA DHER» SEH L BHR 0 B 5 SEE
+. WEOBR 0 REXH 0-40cm LI FC Ak
L, BcBAUCERIE RS *EFT I L2905, B
PHEE 81-2°0/min, 1250°C Jgidi oH4 OBER
%zﬁ%;ﬂb'ci'o%m 6°C/min OFEICEL R TELL

’ﬁ(&OTM% TNENEEIC X BRI -O\WTIZEELL

Bt B |

8 2ROEHER, 22— AHiEA 2Fe0-Fe,050
BETH B, TOMOMROBEICIIERHD 357 o
BFEE R« KCHET B BREEL 2K Tl

IV. infiEm s LS BROME

THEMFCEH e S B o M, F ot
Eﬁﬁ@@ﬁﬁvxm%hsofmﬁL U FofhofE
S EOREHNIC X 0 ML ISEEIC & 3 © 2 HETS

5. MEHTREULEITE, BELHE 500~600°C o
. FRRECEAUS LEAT 5BFECHEgRIoR 600

77+ \
16F &
15}
4= .
pi: ¢ A
- 13} R
9 ol - - - L =MKESEY
- .
A’ Y21 od
A
4 1k
4
gl
A
% ot
. :,,/; L | ' |
&} ‘ ’ to i B
. foshigk
St , o l
- o \ - .
4} ' \

X 6%/min
3k - 1250°C
2% :

31.2°C/min
7+ == 250°C
0 ! 1 1 1 1 i ] 1 I 1
0 07 02 03 04 05 06-07 08 09 /0
& (cm)
%3@ ﬂkli‘(}/— l‘ﬂkﬂﬁ‘DE <'1
i U Fr oo BIFR

(6° v~ 81¢ ‘7°C/m1n 1250%1:0;,;,r p)

°C%TOE%M%@EE#@%@&L%&m?%A§
<, KEﬁﬂ©E§thfﬁﬁtm%ﬁﬁkﬂﬂub
225, %m%%ﬁ&ﬁufm%btmﬁﬁﬁaquﬁ

— 13 —



596 @ &t &

#5404 5 6 B

Fo 2:2°C/min 2 6LEEH2 10~13°C/min L\~ 58
RS2k, XPoEREORERRE V5 Kilogs
TH %, 70°C/min 2\~ 5 FRD TIPS TR
2T Tk 0, ERBECE > TR

iRk ir IS BRI LR 2 BINEGHRE O BEE b ih Rl X
SRR 2 2oTKD B 1o DIRIRFTROI k4 oiNEk

SEEFICHIN U BB R y of 0SB T hE s ST

V. FE (Eo 1) KRELF A FEOMBEE 6° &
O 20°C/min oA IC SEHIREE S & 5k - hRER
SR HESE RS & Bic L i X O L R S o BIRSR
EREDMRD B = & MK o

BEEENREoRKE 4 Bh o (A) TR+ y=
a- T 7z BYHEREEEGR (HighE o 1 o 4 MBR) 237
T 5. WEBRBECR CIIESEE S REICA S
Iy RBISET &, B T { FICESONE v AER
KARELRBLEZLDLENTES0D, BLERyY &
TNENEEE ¢ L ofcARAF (B) o y=4-t8 ir3
RS B LA T E B,

TIRSEEE ta KU° i, 7°C KRG BB(BEHY yn &
O Ym ETHNIEREDOIL Yo X Ym IFRhHEINS.

= . TDT‘ . =A . T B
fUn=n s Tem YR (9D, AOD

€9) Bt (10) #%,.

Yn aﬂn'Tbn__ B

ym - a'm,'TDm h t’mB
A1) o3E» 1 B %, (9) XX (10D 75 4 %K

HDHDHE, '

Bz'logfyn—]ogym, A=
logl,—logty,
INENEEE tn KU tm KRT S Yn KD Yy OFE2EE
flic >R TR NE, y=0-T° oRXPr LRDEBBE
BED Yn B Yn offix T B »EMHzh, X4
¥HETE, ERRECRI D y=4-t7 oBFERYE
 Z kA HBkS.

S HEREBLERIC X 5% A FI (No.1) o 6°C/
min, Xy 20°C/min oo 4o y=a-1°
HEBRT,

Yo=2°9x 10-30.7'9:2
ygo=5'4X10"2‘-T7"“’ .
TH305, ¥4 F#oEao y=4-12 23k¥ 5. 900
~1450°C Ho#REKRG 3BERIE R0,
RT3 LE 4 Hol 5. EROMEEEOBRLE
By ofERABER S LEBKCAS T & 23K S.
Y A FHE, BN iboBoES, HURERHE

YntUm (195, (18
Yo, 123, (1)

BRI ohoBES 0N, SECEEE oBa
ot R FEECR 4 oBERE T3 T kA
%5, |

|54 Bomd SFEE TR BIFEREER B0 2,
S % AP R FIRI L, SEflic X BE L bk L <k

BEA BRI TR DOBrY RN L. SEoRRIE

EYECR b, NFEORER L ©, MEAEE OBEN

TIEREChWI oL D, HUEEFRDD LICE LT -
CEZ AR THRORH, EHEERAE R CRANECIEN

HfECch BT L, RE, FEERED »23%ERL QO -580E
TR & OB 2 BRBRIC S oo ST B R
TENE 056 oER 0 EEEER AR o AHEIK X
BETMEE X< BB LT & %h SEFMRAEY BRI X

»BERTE < BRYES LRI AEr B

FICE 32 L k@B T & osHkk.

FNBERR 0 £ & AENEE SRR EZ O HBRE
O FET ZEBWBERICI TR o E CRoKEE
EhCuwiphok?d, FREoFBEHEEIrcdz tic
IOCHRECTZZ B8 TEBL, W LCEREE
Lo—HFoREtrit 0B 0B 5.

B3E Fa P (No.1D) oMbt (v, g/cm?)
#rm#EE (¢, °C/min) oERFEX

moE| B %ok @ &

9005C |y =0-006 x ¢ ~0-18

BMoF K
1800°C |y =0-312 x ¢ =052

© 1000 jy=0-018%¢-92¢ || 1850 [ly=0-528x =059
1100  |y=0-051x¢-9%2 || 1400 ly=0-749 x =065
1200  |y=0-181x2-0%9 || 1450 - ly=1-326Xx¢=078

1250  jy=0-277 X35

V. BASEEELE XY= - FT7OFE
FICRERE

SUBLEL RS 2IMEVE TR S B &, BER o ok
DICEFNOAZ — N e+ 7L TCETESCHL. T
R, HelkRERBo—RL R 5HEs BB, A -
Moot 7 ORI HIRLER L oBRE LTHETRD, K
VOISR R OTIEEREE & oBRE LTRFL, RE
R MG ISR 2 i BEE R AT B0 ICBE L TER
L. '

(1) EEMoARZ -t 7O

MSHRERN 06, BE RS XHEY2r(em)
em), Wkg) %, REX O Dlemd ZirmEic
XORF-NeATLIcETIE, COBOAZF -
+ 7 BBV EEHoER Wike) 3 >2D b
255, W'isn(r2—2rD) . IX7-8/1000, (kg)

—14 —

»



7]

RFERMEH o BB < T s HE (1D

597

A PR U TR K R KRR Y RS

No. | BEHS) - Tn # 4 | M B @ #-j m%ﬁﬁ'JéﬁﬁUﬁM@ﬁﬁﬁﬁuﬁﬁﬂ % &
I . ]  0-899
: ! : ; i Sy A, 2 ‘ (-*\—ﬂ/{?'& 1
1 4k W ! ‘ 1-40000, 4:49C min| 43-6~48-F[] % ey 1-1704
. ! f . . 1 x150cm ' (1:)].5. }%7/0,7 3
—— === e = 7 186 —
: 20°C ~ o . ) 4 ’
2 ‘miawmmﬁ B“g7gﬁgl gmsm, lton | 1ea Gy 0
: | ] ] (vavr 7 3
- 0-72% ) & F28
3 a0 | 1%@37;;1@5% 27;1]#7\ 1364/ hr %hsulfggi | 1-08 (¥n¥ 7 ) 2z
: pﬁj;;lSO()cm 1200°C 10°C'/mln | | * 0:69% #
i 1 lOOcm u C') I 7 )
s 1 = 1-04%
i 1 ! - .
PR O P— i Pyl = 9:3m /hr %if] 10kg * .05 Ceny 7 )
;. 1815°C, 18°C/min <92 -6etn (10:5kg /ton) c*}O'Q}?%” S
. ) ; _ . POV A
r T a 1-29%
HE? 130kg !
I e | SN IMERER (2 5%EA, 9-49ton /hr! i, ‘ . (:F PV S A
5 ' g m e mElSOOcm] 139)00 6. 500/[!1111{ lac;r(xﬁocm ! Ga 2-70%) 1-70%
, ! , ; ' (VAT 7Y
| 42 5% 38,7 650~700°C| gm¥, 63kg | Crni’r 5
s sk | 1830°C (120min), | 18cmdp ] * 1309 |
. 11-1°C/min x61-lem ! , P 270
@6 4111 o - . P 800%)  (vaF¥ 7 )
W ik ‘ ~ “449
B | $9900°C DBUFE 1 pem o C 3F(3D4‘f/0,/ D)
‘ R 2 4R | Sminf] 1250°C fm ‘O,[“e;n“ * 1-269
! b #. 70°C/min. = | Vo F %, )
B I 1, 850kg | 189%
7 + j(D’S‘EE? ﬁ%ﬁﬁhﬂﬁﬂﬁ 138000 2. 300/mm 13cm %O I (1 ¥ 7 )
j x 100em
2
1 ‘2&“‘[-1: ; < . —0-
s ke B A, 151204 fmba, 85kg ‘ 1-419% C=0-70
8 g pp | BWBEEGK ) 195577157300 9696 188" - | (xnr 7 ) | Si=0-10
i moE ; |
? WA 6-5~6-6°C/min, x120em | |
- T - - g — T ] qh:ia“,ﬁg‘.m
s | 2 FUBEA, 1311207 g3k, 8Skg 1-10%. i~
o |4 g | TWBEERX 5537158000, 9-69-6 130 | cenr e 5| BIEER
moB 18| ! Dﬂin
; o= ' 5-2~5-4°C/ min x120em 4 3

AWTEB LA Y,
BRI X 3fCd 3. 280 0 N BIER Y 281 No.7

WOTIERRZFREM TV,

&USM

ﬁ)fz#~ﬂ3f7LtEﬁJWWL‘

: #ip No.1~6 o *¥Fp uT?") 2 Pl e LT o, @EQ&W’C*W‘@4&%@%%{1?:1520%1?&2
2 P LToS SR BB L V23 Ko
%,mmmﬁwﬁiﬁmamm

EREIcT << ER (9 LACRTHERbENS.

AW =W —W'=2zrDLx 7-8/1000, (kg)
R, BIEE v (g/em®) L EEHE S (em® BY*
BREBLC I ZEREM W-(f-1) ofcRE o8B
BoBPHLAF -~ e 7ORE D ZROIMEKRD L
ns. |

y/1000= AW -(f =1/ 8=2nrdl x7+8/1000 x 1/8,

8.y 2arlx 1/7-8% (f—1) '

EEE S 12, 8=2rr(+D Ty, <&l THZPL,
D=1/ =1IXY/T8, (I wrvernrsearaniarennes (aH

EBER, * 7 TRECEOBOBROEEH OB

DA =N e & 7 ORE SARPATICT2CRE D,

D @ (14) RICRC, fIRERS B =& — M OREEREH
IC X oCrE R TH DT, FlaiE, =&~ AHR
% FeO-Fe,0; & 1r 2Fe0-Fe,0; & LichicHka f=1"
38 7% f=1'36 L7rn. Cof olfEY D RICAR
y=0~0-72 gfem?® W12 D EHH L IckERS
HEHTHS- ‘

Q‘) ) A= e+ 7 ORI & IENEE R U INENEEE

DR, WO KK

R e 47 OREIL, kol MEREEOH
ST MM, ED%%&HZEEZZUZEW#@ DRI X2
CEAIND LD TR 2T, zb—-—/v o 47 OWREHE

—_15 —



598 & & R

w404 5 6 R

 — e T S e v e S e
0 2 4 6-8 1012 1% 76 /8 2022 2% 26 282 30 32 7 3
o ork @ & (°Clain)

541 BRI & INEGEBE KU EGE B O B R
(o VEOBED
ggt x»r-nmm 2Fe0-Fes0.
T sk -——— » Fe0-Fea0z,
Fa -
x ootk ) o
§ oot Pt
% ol ==
{0”2- --------------- ’//’ ’
G e
& goe :

06 ﬂﬂdd&?l)l?lllb‘d?t'd?lﬂlmﬂioMM#Md}?ﬂ!f&&?ﬂﬂﬂ?ﬂ’ﬂ’l&mﬂi‘
o e 19 &, Y, (Yem®)

WO =Ry =nex 7[FOET EELH L OME

0:ldem T BB, 54 RUE L oM ®
BfRe 5, & oS ICHN BE(LREY 0-40g/em®
G B0 DE A OB CHENEER U EEE : LT
1450°C #y 5°2°C/min, 1400°C #9 2-5°C/min, 1350
°C § 1°6°C/min 723 LA %. 2%, kRO
MBS oL RS 0-ldem @A=L e 4 72
BoB2b0LEZLDTLFHKZHTTHD. FAF

SR CEBE(UES RSV & FEIOB S TRERL

ErASVALEOBE I VHELIER LS.
RRORBREETTIFE T R Lo - et~
BB LHAMED. R e F 7 I Y OTEER
B 5 EEHCBET 3ERIESENMEDII T
TREORERA L 2B 2%, B E R ICEEECELRSE
R EA T ZEoBEEBRIIIINEEO KRS+ JdisE
BFoKiEr»FZHE THR[EECET I oL Rt
LS. R - Aot 710 T BRIBEORER, KE
TR B LB <ERBE T,

RIIGAOICE TE

5F kb KIERBEICHE S SEET 5 DI EXHICE
PRI R BE AN RS EBbND. SRR
GiF oS, DHENNOKEREMBI TR O oRE
ICHEET B & LC b S BRERE CRIEITREICH < T\ L
FI{LLT WS 5, HERERCRIEE 27T 550
OB LI GRS Al - & o 4 7 OREICHE
BEi 5 BERSHB. HE, SIBEED K IUIEHO
FEORE N REROBEYXH L, BHcIdELRD
RAIZZEE 0-Tmm DINCEREIC A~ e 4 77
BHLEETHY, 14mm D ERBCHEETHY, F
o 0°T~14mm ORI — N ¢ F 7 HroZEREEEH

PSR B D CHEOR b HHOMN b b5 LB LT 5.

C oA OEHESRERY BAGN Th BT LY B
ICHERTE, = oo LOBERK X 5K ERIL,
Al = e 4 7 OREBUHNFERECBREERTE
BLIATHS.

SITEOBALIL, ORISR, —ETH DM
£CHEEMTEMIC X 0 R L, BT —
ECHGRGUTEO I S Ay — A o 4 7 ORI
RECH BB EICIIREH & CERIC TR L 350 & &
%, HBOKIEAERORL, Sl X O BRI
oKX E, EHEELIC IOCHEL—E TR ET
B0, BHETL—ETRWEAS . FRSEO 2
Tl GPOERKIECHBET DV & FHBUIK = s %
v F SRR LA < EIRERAEIE & * v FEIIC TR
L<, A - et 7 BKIEOBHYE LKIEHSE
kofsr LS CEETH Y, tngodilol
4TI HIBIEII R o [IBALE O IT L&
A REGIC s U e BB 2 Il CInER s % & e FFET
5%,

BB Bk B X 5 I ERER R RT3 2 b2t
BERR 0 PR ERTE, ERKEFEERVICH#TRLE
10 < BREMLIC A 5 &+ BIFLER & ¥ oHIBRRERIC
KETEHTABCHETE 2R CRROFBELEL X
5.

VI. ¥

SEEEINCRE DB R & BIEH SR 9 R R
TEBHERY LT, H4oROELEMBER O 25TH
n%@%@&&@fﬁ&mﬁe (oM OBRETBIRIC L

fo. ERINREE © R HE (v,8/cm®) ZIEHEE
(¢,°C/min) oHoBER y=4-1%, B<0 HZEXH
BRIB{L5E R B R RE RS L
IFPIBERL O B L INESEE (EFRELUHHRED Lo

—= 16 —

h



SEERE L oEEERCELTER L. - L P4~28, -~ - - - - o TT T T

258 o 518 E Sl o SR Bk . 599

T OMERY IR 7 5 ERACHEY 2 0 B T &K A  (RF0 29 £2 HERD
2. W, EERLC X AERO A~ o 4 7 ORS T B '
(D,em) HEMAREREBMER D=1/(f-1Dxy/78 % 1D ke, EE: 82 MEk, 45 87 4, B8R,
BT AY — b e+ 7 OBRE LBLHEENENRELUE 1~7. :
EESoME S IBEc L, BICHESEMSt: » SR A x 2) 3L, BIE: SR Ik, 45 88 4, 255K, .

%ﬁﬁomzﬁ%unﬁﬁm OF AL

CFEFT 28 47 10 HRSmiBoR S THERO
h &
A NFW METHOD FOR EVALUATING OF HOT-TEARING
'TENDENCY OF CAST STEEL |

Susumu Oks

Synopms .

A type of miniature test casting was devised as the means of investigating the influence of
chemical composition of cast steel upon hot-tearing tendency. The test casting consisted of a
40mm diameter vertical cylinder with four horizontal and radial branches, each 70 mm long.

The casting wheighed so small as 2kg that it could be poured from an ordinary sampling spoon.

Mould cavity for each branch was made of a 8mm I D. quartz tube, one end of which pene-
trated into the central mould cavity for the vertical cylinder, the depth of penetration being 10mm.

The ,(V:ontracti'on of the branch was restrained by a steel pipe which was inserted in between the
vertical cylinder and a small flange at the outer end of the branch. This restrained contraction
caused a complete or incomplete hot-tearing at the junction of the branch and the vertical cy-
linder. The hot-tearing tendency of a cast steel could be evaluated from the load required for the
fracture of the branch at room temperature and also from the area of hot-tear on the fractured
surface, provided that the mechanical and thermal variables of the casting were kept constant.

Reproducibility and sensitivity of tbe result were satisfactory. For example the difference
between hot-tearing tendencies of two heats of steel containing 0-020% and 0-030% sulphur res-
pectively could be discerned clearly by pouring only a pair of £poon samples of steel. Although the
test casting was very small in size, the cooling of the portlon where hot-tearing occurred was as slow
as that of a 40mm diamieter cylinder casting or of a 20mm thick plate castmg So the results

of investigation by this test casting might well be applied to castings having wall-thickness of 10-

'30mm. Another significant advantage of this method was that there was only a limited amount of
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