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Table 1. Chemical cémposition of tracer mortar®* used.
‘ Composition (%) ‘
Si0; ALO; | TiO: | FeOy \ Ca0 | MgO | ‘Na:O kO | CrO; | Is loss
66°91 1524 0-44 0°80 l tr. 0°32 \ 0°23 064 10°91 ‘ 402

* Sieve analysis results of specimen powders, range of 1,000 to 5004 was 2~4% and

5004 under was 98~96%.

Table 2.

Chemical composition of steel and casting condition of ingptmaking practice.

Chemical Composition of steel (%) Casting Condition
ﬁeat Tapping Pou'rmg Pouring AOI?OKII““ Times
0- C Si Mn P S Cu temp. | temp iemgé ased of lat(iile
: : °C) o : us

1 0'33. 0°195 0134 0023 0°010 0°26 1590 1560 - 1550 0°+303 1
2 0°34 0222 0°137 0°025 0°011 0°25 1580 1540 1525 0° 364 2
3 0°34 | 0171 0°126 0°025 0°007 0°25 1580 . 1545 1525 7 5
L. 4 0°33 0°202 0127 0°018 0°011 0°24 . 1590 1540 1505 7 6
. 5 0°33 | 07198 | 0124 | 07023 | 0°012| 0726 1590 | 1545 1515 ” 7
. 6 0°33 i 0°222 0°135 0°028 0°015 022 1580 1520 1510 7 8
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Table 3. Free energy of reaction between CrgO3 and various elements in steel.
Reactions AFt (cal) . AF 1543 (cal) Remé,sks
Cr:0;(S) =2Cr+30 +189,960—84°33T ~+34, 540

FeO CI'203 (S) +4Hz( g )O 4H,0 (g )
+Fe(l) +2Cr
Cr203(S) +3H:(g ) =3H:0(g ) +2Cr
Cr03+3C0O(g)=2Cr+3C0:(g)

Cry03+-3C=2Cr+3CO
2CI‘203‘+ 3Si=4Cr+ 38102
Cry03+3Mn=2Cr-+3MnO

+93,210—40°83T
~9+72—23°88T
—38,050-+20°72T
+164,430—106°89T
—8,400—23°34T
+14,760—~6°39T

AFlse.g: +26, 840
+17,960

— 44,021
+34,951
—32,568
—51,416
+2,983
“—224,319

CurpMAN 7 @

HORX VEHLI
0P

Cry03+2A1=2Cr+ Al;0;

—212,340—6°50T

Table 4. Cr content of molten steel (before -Table 5. Chemical compos1t1on of slags (in
tapping) and rolled steel. ladle) and scums.
: Cr ; ’ ; N - . i
' : teel :
Heat |content of CIT coptent of rolled stee Heat Chemical Composmon of slags
No. vsggﬁzk>' aM | bM cM No- ' sio, (%) ALO; (%) | Cr:0s (%)
1 0°07 | 008 0°08 0°08 1 27°60 - 6°70 0445
2 0°13 013 0*13 2 2440 - 510 0°039
3 009 011 0*11. 0°11 3
4 008 0*10 0*09 0°09 4 27°50 6°80 . 0°315
5 0°09 009 0°09 0°09 5 24°00 460 0°091
6 009 010 0°10 I 0°10 6 26°80 ‘ 7°16 - 0°153
Notice : a...Tracer mortar were used for 1 a 11°42 G*071 0°530
. ladle. b 16°79 3°59 0°234
b...Tracer mortar were used for ¢ 10760 0084 0°173
ladle and runners. | 5 a 1976 423 0203
c...Tracer mortar were used for b 26°64 : 0°041" 0265
~ ladle and pouring’stools. c 9°16 0°042 0°*243
M...Middle portion of ingot.
) 3a 17°74 0°075 0°178
DHEEHET S TTEALLNS. b 2556 0840 0°768
TR ELDNTHKRFE DR, Table 3 35X 4 » c 18+46 - 2°3¢ | 0°115
5 %,,%ﬁ?fijk I i&%?“bbT@\;Cers @?ﬁ%ﬁ)ﬁﬁf - L 0127
»% C, Si, Al 2208 CO X XD>T BILI NG b 38°20 © . 19°90 0°682
HEESHRTEBEOT VL0 tH#EEsNTz. Cr0; i c 4420 1370 0°552
Table 5 WRINB L HWC KWOMM|A S 7, A4 A
able 5 1o/ 3 *#Zi S T o 52 5800 1392 0°234
R ECRBRBAT 5, HBVIXERHPICET b 41+00 10°60 0°175
ARIBBPUT, ZOHEORIPEIHVETF LIS D L c 4060 13°66 1°102
Zahs. UPUBRCADTIRATLESNZNET 5D : /
BED CriOy BHBICHHLABT L —% ~2LTO °a oo R 0
BWEEZFFRERLIZIDEBALNS. c 38°00 18440 0+472

2. Vv FHHESR
FEL 12350 B0 O Rk 2 BREBEC X b BRL,
U REREBLTORCEELIZ. TNED Y2 FEOD
CrsOs BEEM S, ZNEND bV~ — R EFEE
DODAEYHE2HEL—FELUTEDbDLIZE O Table 6
Ths.
BHBEHRIEKICI DT :
& BIEN i‘h% (Cl‘zos) =a.
R 4 4 =b—a
EAE 7 @ =c-—-a
1L, T O KM EROANEY iz Ny H
TR, FE3 WFREAEENETH D, whid
EBEETHS. LLEHS5 Table 6 W THLLODX
5, BIMAMEENEROHLRIZED X 5 2D 2R

UKSEET 3 2R Z N OOV TS HEBHRE T, A=

CBRORARBERINEILEBALOINS.

RERICHALUI br—% —F v gv itk HSED
Cr:03 2EFR LD, WA~ 7 4 v 54, T
Bl X OBEERZTEORTHAR—Y v V@R
RO THASNT WS BEREEVEVED b BFH
D, LB OTERBEEBZAIUEMLIZbDEEL S
nah, KEREZEBELUT EU%C By
7z.

U LW FhoiEhicd J. CarpmMant®, gzﬁio 5D

CEBETALOSRC bV~ svh b EFL T FeO-

Cr:0; EEEINZINEYVLED iz, Table 6 »

— 316 —

28] 6%&;73»0 '

-

'y

-
Py



HARMM &5 68 EBEARBE mﬁ% (D 1847

3. HMEEAEMR

Y v Table 6. Ratio of non-metallic inclusions to weight of Cr0; originated from each of
situations luting tracer mortar used. ’
| Ratio of inclusions | Bate of inclustons &0 | Ratly of tachusions ¥,
Heat |©° total content of Cr203 originated from casting originated from pouring
No. originated from ladle.* | runners. stool.** Remarks
Cr:0s(g) % Cr:0:5(g) - Cry03(g) % .
" A : *Walll, bottom,
; . _3 e . 4 . _\ae —5 nozzle, stopper-
» b el | S | 13hsxiors | de-ss | THNS%i0-s| s | head and sieeves
3 2+939X 1078 |  64°95 | 1°586X10~3 35%05 |(—)5°66X10~4 0 were luted with
4 17456 X 1073 | 5308 | 1°274X 103 46°44 1°3X 1075 0°48 iia%fr §2°£§a;hd
5 8:078X1078 | 7168 | 2:006X10~2 2832 |(—)2:0% 107 0 clecves were luted
- 6 24909 X 10 67°93 | 6751 X10 1520 7°22X 10 16°87 with tracer mortar.
|3
e- -
A;;ge 34368 X103 70°30 | 1°185%X1073 26°33 5°62X1073 3+37
”@ PHLM»RE I CHE — b bR LIZE V2V @mbm%ahLmbu Y — BERAL T b MBIEEE
E P HHEET S Cr:0s TbbNEUPRD ZRER BEL, a, crTREHENTVE. B aChUBY
B (53~84%, N 70%) RNT EEBEP S O BRI VEW3 LR TEBRELIZITEL, ¢
b (15~46%, SEE¥ 26%) THEABHID L OR DFDVREAELY) ONEUB I LEALEHRL S 2 3ED
By Do, (BB 3°4%) BEABHFEORMED AOTHBTERTRBLTOS O EHEINS. SBH
2 A FATHTVWADRED B EBITZEILL L B WREINC X BAEDEY v FHIHs L OBBREE L1
EYHEGED S L BAEWCHUERL > 3EETH 3 SRBREIBHE $ L, WO TR, SHMOIH & 52T
. EWVH L EERUTVWS b IS, £~ FNo. W5, Frze— b+ No. Flick 34y FiiE & HEE
;69 6 ®1t—~rOAK 17% EEOHEZRLU TV, T EOBGERA B E, BTGNS 5. —RICHIEEE
NIZRE {EAOKSN Trumpet WEENMD 2010 . HHEELOMCIBRSERIED >N, HMEHA
HRAL TS Cr:Os PEEMIY W WHERIBLSRCED Y LHPEE B Z2OERVBHLTL I—FHLZVE DR
FRBALIZZD EEBbhs. A M. SAMARIND O T B P8, KB CIRHMERRIT2bE» 212D T
wrhid Cad 2 bv—% — X U THBELUIER, BE LOBRTOVTRABETHS 00, v FE (Si0:+
oL BANEBISETL D UATBEEREP D ANEY  ALO;+Cr:0p) LEBELOMICRIZIERESZ T &
DBELBBEEOHBERM FOBEE Z2HBRFAL TS, PRH BNz, g6, EMET K SERIWEL L TEL
| Fepocu!®2ik Co b v ¥ —2fHAL THEL I2HER, o7, :
- ) A WETE 460~560mm OMEHEROW KPR X B IV. #% =
. AR T 5 AR b SR CH B o EREEAS (£ s ) BEFSEAEY S BET
NTWVWE., AEBRCERALUIZOR TNV ZIVTH D THRE b1z, Cre03 2L —9 —LUTH 10%EEIT D
PEAUIIHRERE I O ABREABZCLETE ENZ IV EBEBELE-FETHRA, EABBICE
VD, ELEZVTHN, TRBRETHINLZOHEHARDL BEREOFZEHFERL THAL THRERN I YAED
BEABEPEYDDOEUEND S D TRV EHES PHHL, AE®WRO Cr:0; SE&EY O X FEMEFE
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