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Influences of Water Cooling on Erosion
of Lining of the Lower Part of the

| .Shaft and the Belly in a Blast Furnace.

(Study on the erosion in blast furnace

lining— 1 ) .
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Table 1. Some examples of the changes of microscopic structures in lining. °
N EWW,
5

®
»
B~z

o EWWWS S
Sample numbers: 5 5 5 5 5 5
. Sc 3 18

Sz
8
Nz
R~
L]
g~

~

~

~

~N

S
'S
w
o
\%}
o

Primary glass”
Primary-mullite .
Deposited carbon
Zincite”

Leucite
Kaliophilite & nepheline
Secondary glass
Secondary mullite
Plagioclase group
Zeolite group
Iron oxide
Corundum

| ww| 0] oW

| = W] 000

| rOwoEon

Uwkow| 00w

| wrow] oW
lg| ok Hoooo
QUOWrYWIWOOo |-

clay grains

| U] RWOROWOW | B
DOORPEORTO00
goowkEoORURWEY | v
U] 000 | woowEw
‘o0BwrUW] 000 | v~
|l gorwoo| oo

00| WrOWUROO | 1v~2Z

Structure in the
gl | we| coooo

| goorrURmEwOY | ©
| | ocomEOWEOO0

ol | |oow|o| cookr| ool |oolalowe

oo | owpUdl | WOwWW
|l oocoowrOoR | WOWW

I
l

‘lolbuw| W] oOw

Residual quartz
Cristobalite
Tridymite
Glassified

quartz
grains

Leucite

Kaliophilite & nepheline
Glass

Secondary mullite
Deposited carbon
Zincite

Plagioclase group
Zeolite group

Sericite

Fayalite

Iron oxide | — — — — — cC—B

PUP | mOwWW | JUOORROWoaoo

ve}
w
gooOwwr0OwW | OOwWW

cracks

oRmEEPow | OYwWw
| CWrEEEO® | oW
| go| owwow | Gows

in ¢avities and

U] owgo
OTUOUWEREPOW | BOWO
0] | OCOR»OW | WOWW
OYOWOULW»OW | WORS

|
o
g
g
I
|
|
l

S

Minute cr&sta'ls formed| State of

Remarks: A, B, C and D denot‘e, in decreasing orders, quantities of each crystals.

—169 —



1400 g & & 8B 47 & (1961) #1088

CAHEOEREHTHZ LIXTERY. L LS
BOBHEHHRELTEZLDLE, KEOEHIFEDE

FUOC R B Vo A HOBRZEORZ R 55, B

DRDE X SbThOLy HEBITHCESTHL
DLy HOEEEEL EPDTE eV 0L Exoh
5. LIRS THFOMERICR ORI C L <, BHf
PMERICZEE L REETEMMOESCHL TVwW i &
BEZLN, FOREEE, FARTEBEFE L
BRENRDDDTIEDD E . -

(70) v e pbb—H—2&d

J ZIVERNTEY
(X AR, FEEBNHEDDOHE—1)
I B SRR BT A R PR '
K E £ OF # W&

‘Tracing Inclusions from Nozzle Origin
with Non-Radioactive Zirconium.
(Study  of nonmetallic inclusions from
casting-pit refractories— 1) . ,
Hirvoshi Ousa, Keisuke Hiracusui

I #& B
s K AERIRIF S B A ORI HSE b v~ — %

FRBTHEEMERM E LT, EfSEN VY~ —2FV5
EBRETHLOH. P-4 - LTRHEEOEEBET
EHITEh 7L, BEOFHIIIZEAEETNEVER
Lo a=9 &8, T/ ZNVHEEITOWTERL
7z. ” S

IL 2 B 5 %

BLU V=9 ng bL—4— & LTEE/ XAHE
ZRHVTRLE LA X 0 e L, AED
RO ZrO: @ FEN S 7 ANVBIROEIGEHEL. £
DES, 255, W ENRAEDOIBRICEHE T2
D ZrO: £HE (BEAEE 2500 UDHELLE
%,ZﬁM@m%%ﬁizﬁgoow@ Al—x v k.
SDNER 0°00%, ~ XIWIEK 0°06%, ZFDibDiEbR
BHE 0700~0'36% TV b AEBRORM L 1175 b7
B0tz Eie s XVERRO ZrO: OETT, B X OB
RN HEZERT 5560 ZrOo: DIt : Hic
FHERORE RV L 2S2Bg Ui,

III. pL—=H— e /I DELE

BILO VI =D Ao a=+ (ZrOy) HrUiola
v (ZrSi0s) L LCHEECTESA, / AVEEMEED
s X UEIROBRE®D B, 5oL a0 pSIFE L
V. FERER OISR, DYoL oilmzovay - 75
ST~ (10# UTF) % 5% MV B OMSEY L HE SN

Table 1. Properties of nozzle bricks.

Items Physical properties
. Compressive .
. Bulk density | App. density App. (13/(); osity strength Refr‘z‘& (t:o§1ness
Nozzles ‘ ° (kg /cm?)
Tracer nozzle . 2°21 2*63 . 16°0 ' 806 1555
Ordinary nozzle 2°21 ‘ 2'54 12+9 768 1595
Items Chemical composition (25) Mineral components*
SiO; AlO3 Fe;0, ZrQ, Quartz g;liistteo - Mullite | Zirconia
Nozzles
Tracer nozzle 64°86 29°03 1°45 - 2'55 (+++) (++) (++) (+)
Ordinary nozzle 64*30 -| 29°88 1'04 | - 006 (+++) | (+4) (++) (=)

* X-ray diffraction test; (+-++) large, (+-+) fairly large, (+) medium, (-) noﬁe

Table 2. Pouring practice conditions.

Ladle Poured Nozzlé Pouring| Ingot Pouring] Chemical composition (%)
éharge Capacity Iife steel bore - size temp. |
1 [+ .
har 0357 | @y | (8 | (mm) method| (t) | (°C) |c [si |Ma|P |s | al
i 70 2nd 712 45 Bottom| 14—18 1623 0°17) 0°22} 0*71/0°0150°0230*016
2 70 14th 68°3 45 4 14—17 | 1624 0°15{ 0*22| 0*750°016;0°021/0°017
3 70 21st 69°5 45 7 12—1i3 1622 015} 0°20 0'62I0'021 0°021|0°012
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