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Abstract

Shinagawa Technical Report was first published in 1954, 60 years ago. Japan's postwar high
economic growth also started at about this point. During the first decade, many articles concerning
the import of technology from Europe and the U. S. were published in the Report. After that,
Japan's refractory technology drastically evolved, in parallel with the evolution of customer’s
operating process including steelmaking. As a result, the first International Refractory Conference
was held in Japan in 1983, roughly three decades after the start of economic growth. Most of the
current refractory products originated during those three decades. During the subsequent three
decades, however, various new refractory technologies with high performance, advanced function
or eco-friendly use have been continuously developed. The development can be seen not only in
evolving fields such as continuous casting but the fields that were considered to be technically
matured at that time. Reviewing the full 60 years of the reports suggests that the first three
decades was an era of new material or installation development to cope with the customer’'s
operating process change, and that the next three decades was the era of value creation for the

material or installation.
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Fig. 1 Trend of articles appeared in Shinagawa Technical Report regarding basic refractory bricks.
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Fig. 4 Change in MgO content of basic bricks

for rotary cement kilns.



Vol. 58 2015 Shinagawa Technical Report

V7 AERVEBRLORENED HLNFE Lze TOME, TNFEFTOBERTH LD EMgO
ML T, hoa—F » IREEEED L OICERRGDMERM SN 7 AT T - AE A
WEBREDER END X120 F Lz ZOBERmH 2 04 7)) —BELECOLOKA WL
BT HDIF2002FE T o HAETIZIZEAEDEA Y IR TrOLT ) —EDET L
TWE 9,

2. 5 MgO-CEEERE

19704 M 2 2 2 & H AR CTHiz di | 30
MgO-CEBRIL DB A HE A, W] 72

@®BOF XTHS AEAF OlLadle, RH

BT % B S0 s Tw 2 : .
FITOTHHAZAS T, 45131980 0 e o @~

AT A B 7 2 0 i 25 TR ] 3 X o

MgO-C R o i F 6 5 % 4175 L C £ 1Y XX o 0O

WETAY, SIEERICEE T 501 2 é 00 § ¢

19854725 T § O é@
MgO-CRUHILIZBIFE A 5104513 & 5

ORMIZER» L HEEEME TS SF
LB HEA, 19804EMIIZFAT IS
ML ENT=2D L) IZEbILTWE L
720 LML, mn)lIFEEHTOMgO-CH B
EoOMENBET THRREL WAL L

| a8

T T T T
1985 1990 1995 2000 2005 2010
Year

Fig. 5 Change in carbon content of MgO-C
bricks appeared in Shinagawa Technical

N Report.
Mo 5 L 912, 19905

HLWHETOUBRPHERT L7 Bl2IE, $mFFAMgO-CRIHE O i B # % 19854F & 19974F
DR TR 5 &, BEIBEFREMECELSD ) F9. ZAUIBILBLA & L T4
BRI 5% 823N S LT 72 19804E R S b R T RRET OIS b o 1R R T

B D L WMgO-CEBIELA S S L7z, 20134 0&IE S CTld [RE B DMK Hir
ENUBREH XSO TV, BIFTH L TV 72MgO-CHE THHEDSZ OBEMTRE L E%
ML7D3EBETHY, LLOMRELEBELRDIT-EBVET, (g MgO-Cldti B4
B WEMFOFELDIF > TV 2ET20I2TT ] Lo TwET,

I RBA SN MgO-CEBILO /1 — K &0 E 4 Fig. 5I5R L 9, 19904 1213
RHBEAT AE~O @A 2 it L CWE 3, iRy — 7, B, ROBT A7 &0 H&
TIEIMgO-CEME DY — R AL HEATHE T, /2, FL A — KR &THEIRERE30%
BT S BECONOSH RIS s L7z (19974E5H) o ECONOSIHERRA, (R friEsR
HO®EMHOMgO-CEBR L LT, BUE, WO TH BIFICHH I TwET,

3. MMKRENEKE

3.1 HAEKE, SFAMTEERER

RO W B 5 R FRVERN KL D2 B % Fig. 612 L 3. SIEEHROAITI A5
104E D[, RITEX#E & & HIZEEMNICE 4B L T2 ODEA I & &I Bk LB B C
EN

HABRLIZOWTIE, A5 4485 4 FR OB OB & L TeasMk & R
ILEOC AN 7T LAOEEFMAZINTWE T MBEAIIZIZ19494E 1213 S10.2594 % 7%, ASHi)



Shinagawa Technical Report Vol. 58 2015

Open hearth furnace, Coke sovens,
Hot-blast stoves Glass furnace roof

Silica bricks -
SCDD, SIGLAS ‘HRs ~ OEM (China)
Blast furnace

Fireclay bricks m..—oo—o—o—? Ooo—0o

Toughness brick

High-alumina Ash melting
bricks

L]

[ )
DRL, MRL, MRT, ALT NX ALTIMA
Zircon bricks O——00 o o
7BK

Torpedo car Ladle

Al,0s-C bricks L 2 ° 00— o o oo 0o 000 —
AUT(ASC)  AUT(AMC) CALEAD
Blast furnace Incinerator ~ Ash melting
SiC, C-SiC bricks
SBN-S75 SBN-S100 SCX, CBC

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

Fig. 6 Trend of articles appeared in Shinagawa Technical Report regarding acidic refractory bricks.
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Fig. 9 Trend of articles appeared in Shinagawa Technical Report regarding unshaped refractories.
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Fig. 13 Trend of articles appeared in Shinagawa Technical Report regarding continuous
casting refractories.

Table 1 Change in slide-gate plate materials

Shinagawa Technical Report 1974 1982 1988 1993 2003 2006
Brand SVR-90A1TB | SVR-A80G1 SVR-V1 SVR-Vb5 (SVR-PH) (SVR-PK)
Materials farimpresieted)  ALO-C | ALO-Zr0x-C| AlOwZr0:C | ALO-Zr0xC | AOwZrO-C
Chemical composition (mass%)*
AlOs 84.7 77.4 75 75 75 79
SiO; 9.4 7.1 4 1 1 1
Zr0O; — — 6 8 " "
C 5.4 10 9 9 7 5
C.C.S. (MPa) 164 110 160 221 230 240
Typical performance in ladle 3 5 6.7 8 8-10
(heats)

* Chemical compositions of Al:Os-C and Al:0s-ZrO,-C materials mean those before pitch impregnation
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Key words typed into search engines for DVD version of Taikabutsu
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Fig. 17 Change in humber of reports and articles in Taikabutsu (results of DVD searching).
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