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Nonmetallic Inclusions in Steel Derived

from Refractories and Deoxidizers.
(Study on the origin of nonmetallic

inclusions in steel—1)
Dr. Sizuya Maexawa, Yoshitaka Naracawa
' and Satoru MaTsUMI.
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“Table 1. Exﬁerimental results. -

Amounts of

Colors of

e i thod Kinds of addition (%) Mineral components of nonmetallic
ooling metho crucible . : inclusions : inclusions

Si Al
0 0 White Non-crystalline SiO,

140 " White Non-crystalline SiO;

. Si0; - | o5 Pale gréen FeAl,O,, a-AlO;

0°5%Si and ‘ B

0°5%Al added . o » _ _ . cA

at the same L1ght green Non-crystalline SiO;

. time(C 0°24%)

d : : ‘
Quenche 0 0 Dark green FeAl;O,, a-Al;Os (small amount)
samples Co ' : = i ST

. . on-crystalline SiO;-
AlOs 10 White a-quartz, a-AlQ;
0°5 Not diffracted, as extracted inclusions
were very little (under experimént)
0 o Not diffracted, as extracted inclusions
were very little
MgO 1°0 White Non-crystalline SiOq, a—qtiartz
0°5 ‘Dark - green FeAlO4 a-Al,0; (small am_ount)
Addition Holdind time - Colors of Mineral components of nonmetallic
Si™ (%) at 1150°C (mn) | inclusions inclusions. ‘ :
0 55 - Small amount (a-quartz a—cristobalite)
. . - 718 a-quartz, a-cristobalite -
Slow-cooled 10 45 White Non-crystalline, SiO;
samples 0 37 *'Small amount (a-quartz a-cristobalite)
(SiOs crucible) . [ Non-crystalline SiOz
: 1°0 30 Red brown a-cristobalite, a-Fe;04
0. 22 Small amount (a-quartz a-cristobalite)
10 ’ White a-cristobalite, a-quartz ’
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Table 2. Mlnghng of refractories into the molten steel (Fe- -C series).

Kind of ’A%di(toi/ao)ns Mineral cor_nponents of extracfced inclusions Eth;act'ion
qrqcibvle |Desired | Product. Quenched sample " Slow-cooled sample . method
: K T . Non-crystalline SiOg, ;
o - Ce Non-—crty st%lhnenSlgfc’) unt) a-quartz, a-cristobalite, Hr(r)lteglNdO3
L (1070) a-quartz: (small a Fe:8i0; {small amount) o
0°09 s . Non*cfystalline Si0s, Hot HNO3
e B | C()e)gz) Non-crystalline SiOz a-quartz, a-cristobalite method
-Si0s . . . ~
. 0°25 s e Non-crystalline SiQs, - Hot H:SO,
03 } (015217) No,n—crygtallme SiOe, a—-quartz, a-cristobalite method -
0w | 99 | Non-crystalline SiOs, ‘Non-crystalline SiO;, Hot HuSO,
(33) a~quartz, a-cristobalite a-quartz method
o - ' a-Al1,03 a-Al;0s H&tégl§(?3
(1137) ' ‘ _
0°*09 ’
o1 . 0°10 a-A1;0; a—A_lr_,‘Os, FeAl,O,. H&teglg(ios
: ' | (512)
Al,0s - — -
i . : 0°28 . .
o ‘ 03 \ 0027 - _a;A1203‘ a-Al1;03, FeAl;O4 - H&tetIl——IfoSdO‘i
| (75) : '
: 0°59° -
0°7 | 0%65 a-ALO; © a-Al0;, FeAl,Of Hot H:SO,
i ( 45) . method
(> ' ). ‘ Oxygen contents in steel ‘bath Just before pourmg (ppm)
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Table 3. Mingling of oxide into the molten steel from practical refractories.

Holdingi ( ‘ ’
Kinds of time of Cooling |Colors off Minéral components " Mineral components
steel bath v - : ’ : s
refractory (at 1600°C) method jinclusions of refractory - of inclusions
© (mn) ' - ‘
' L Non-crystalline SiO;
- Slow—“cooled White a-quartz (Small amount)
3 ,
A ‘ Quenchin White : {a—quartz Non—crystalline SiO
o 5l Si02 | g-cristobalite ?
SiO; - o . 1 . .. . | Non- crystalline SiOg
74‘283/0 Slow-cooled Wh_lt? 3A1203'2_5102 (mullite) | o quartz (Small amount)
Runner| . Al:Os 45 . :
S 20°52% Quenching | White 'Non—crystalline Si0;
bricks : ’ ’ ,
» Yellow |. : Non-crystalline SiOq
' ) SlOW c001§d brown SiO; {a quartz a—-quartz, a—-Al;03
B 3 - 1 a- cr1stoba11te N ”
SiOy* . Yellow. on-crystalline SiO; -
77 ';08%/0 Quenchmlg pbrown | 3A1;03-28i0; (mullite) | a-quartz, a- Al,O4
A1,0, CF : . .
i, ‘ . ] Yellow SiC Non-crystalline SiO:
19763% 45 Quenching brown - a—quartz, a-AlO;
) Yellow Non-crystalline SiO;
c Slow-cooled brown - S0 {a quartz a-quartz, a=AlOs
i 2
sio, |- 3 , Yell a-cristobalite Non-crystalline SiO:
Ladle | 79249, - | Quenching be ow 3A1,05-2Si0 a-quartz, a-cristobalite
pricks | (2715 prown 203251002 a-A1,0,
Al;O4 . iC Non crystalline SiO-
19°24%, 445 Quenching g:&?: SiC a—(jlﬁacl;tz’ a—cristobalite
o s a-nlaVs

* Siof Sit was calculated as SiOs..
( )..----Si Contents in SiC.
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