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Silica Bricks of Sinosteel Luoyang Refractory Co., Ltd.
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Abstract

Shinagawa Refractories Co., Ltd. transferred all silica brick and insulating silica brick

technology to Sinosteel Luoyang Refractory Co., Ltd. in 1991 and made an exclusive sales

agreement for those bricks in the Japanese market. Shinagawa has conducted the manufacturing

instruction and delivery control and has successfully supplied more than 22,000 tons of silica bricks

so far to various furnaces including hot blast stove, coke oven, glass tank furnace and so forth. The

silica bricks of Sinosteel Luoyang Refractory will be introduced in this report.
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1. Introduction

Silica brick is very stable in the temperature
range from 800°C to 1450°C and is an indispensable
refractory for the hot blast stove, coke oven and
glass tank furnace because these furnaces are
operated at this temperature range. Recently the
lives of these furnaces are expected to be as follows
(1) More than 30 years for hot blast stove
(2) More than 40 years for coke oven
(3) More than 10 years for glass tank furnace

The production of silica brick, however, could not
be continued in Japan because of raw material
shortage, unsteady demand, production facilities
and labor sustainability and insufficient production
capacity. Therefore Shinagawa Refractories Co.,
Ltd. had started investigation of overseas procure-
ment of silica bricks in 1980’s and finally selected
Sinosteel Luoyang Refractoy Co., Ltd.

2. The Reason for Selecting Sinosteel Luoyang
Refractory

Shinagawa investigated various silica brick
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Fig. 1 Sight of No.2 Brunch in Sinosteel Luoyang
Refractory Co., Ltd.
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producers in China, India and Europe in the 1980’s

and evaluated production technology, capacity and

brick quality as well. Finally Sinosteel Luoyang

Refractory was selected for the following reasons

(DAbundant deposits of high quality silica raw
material are available.

@Quality was similar to Japanese specifications
and could be improved by technology transfer.
®Large production capacity of 50,000 tons per

year. Now increased to 80,000 tons per year.

Shinagawa transferred all manufacturing tech-
nologies to Sinosteel Luoyang Refractory and
conducted manufacturing instruction, quality
inspection, packaging instruction and delivery
control. The cooperation of these two companies
established a stable supply of the world highest
quality silica bricks.

3. Outline of Sinosteel Luoyang Refractory

Former Luoyang Refractory Group Co., Ltd, an
integrated refractory producer, was acquired by
Sinosteel Corporation and renewed as Sinosteel
Luoyang Refractory Co., Ltd. in 2005. The silica
bricks and insulating silica bricks are produced in
No.2 branch of Sinosteel Luoyang Refractory as
shown in Fig.1 and have been supplied all over the
world including USA, Europe, South Africa, South
America and so forth. The outline of Sinosteel
Luoyang No.2 branch is summarized below.

(@D Location : Xiyuan Rd., Luoyang, Henan, P.R.
China
@Production capacity : 80,000 tons per year
@ Production quality : Silica bricks and insulating
silica bricks
@Production facilities :
8 crushers
35 presses (160TFP~T750TFP) and hand-rammer
forming
48 dryers
4 tunnel kilns (202.5m X 1, 164.5m X 1 and
157.5m X 2)
1 Shuttle kiln (German made)
Cutters and grinders
Preassembling yard

4. Quality of Silica Bricks

The typical properties of silica bricks for the coke
oven, hot blast stove and glass tank furnace are
listed in Table 1, Table 2 and Table 4 respectively.
The typical properties of insulating silica brick are
also shown in Table 3.
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Table 1  Typical properties of silica bricks for coke

oven
C.SC C.SCD | C.sCDbD
Refractoriness (SK) 32 32 32
Apparent Porosity (%) 21 19 17
Apparent Specific Gravity 2.32 2.32 2.32
Cold Crushing Strength (MPa) 40 50 65

Refractoriness under Load
Load : 0.2MPa  T1(C)

Thermal Expansion

1660 1660 1665

at 1000°C (%) 1.30 1.30 1.30
Chemical SiO, 94.5 95.5 95.3
Composition (mass%) | Fe,0, 08 06 07

notes = KN —KD —KS

Table 3 Typical properties of insulating silica brick

Csv
Refractoriness (SK) 32
Bulk Density 1.10
Cold Crushing Strength (MPa) 6.0
Refractoriness under I_ooad 1540
Load : 0.06MPa  T1(C)
Pernganent Linear Change (%) 0
15600°C-2hrs
Chemical Composition (mass%) SiO, 94
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Table 2 Typical properties of silica bricks for hot

blast stove
C.SGT C.SGT-G |C.SSGT C.SSGT-G
Refractoriness (SK) 33 33
Apparent Porosity (%) 19 19
Apparent Specific Gravity 2.32 2.32
Cold Crushing Strength (MPa) 45 45

Refractoriness under Load

Load : 0.2MPa  T1 () 1670 1665
Thermal Expansion

at 1000°C (%) 1.30 1.30
Chemical SiO; 96 95.5
Composition (mass%) | Fe,0, 0.7 07

Table 4 Typical properties of silica bricks for glass
furnace and other furnaces

GA-S GA JG-94

Refractoriness (SK) 33 33 33
Apparent Porosity (%) 18 18 20
Apparent Specific Gravity 2.32 2.32 2.33
Cold Crushing Strength (MPa) 51 652 35

Refractoriness under Load
Load : 0.2MPa  T1 (°C)

Thermal Expansion

1675 1670 1640

at 1000°C (%) 1.35 1.40 1.30
Chemical SiO, 96.5 96.5 95.5
Composition (mass%) Fe,0, 07 07 0.7
Flux Factor (%)* 0.32 0.60 1.00

* Flux Factor=2(Na,0+K,0)+Al,0s

5. Supply List

Table 5 shows the supply list of silica and
insulating silica bricks which were made by joint
work of Shinagawa Refractories Co., Ltd. and
Sinosteel Luoyang Refractory Co., Ltd. The first
silica bricks from that joint work were supplied to a
hot blast stove in 1992. Ever since many silica and
insulating silica bricks have been supplied to
various furnaces including coke ovens and glass
furnaces. In 2005, 7,500 tons of silica bricks were
successfully supplied to a coke oven which was
constructed after a 23 year interval.

6. Conclusion

15 years have passed since Shinagawa
Refractories Co., Ltd. transferred all silica brick
manufacturing technology to Luoyang Refractory
Group Co., Ltd. in 1991 and made an exclusive sales
agreement for the Japanese market. Since then
Shinagawa Refractories has given the instructions
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Table b Supply list of silica bricks and insulating silica bricks of Sinosteel Luoyang Refractory Co.,Ltd.
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Year Hot Blast Stove Coke Oven Glass Tank Furnace Others
Parts Brand Quantity(t) Brand Quantity(t) Brand Quantity(t) Brand Quantity(t)
1992 Checker C.SGT-G 35.7 C.SC 9.1 GA 57.8 — 100.4
Others C.SGT 7.3 C.8V 179.2
1993 Checker C.SGT-G 9.7 C.SC 32.8 GA 16.7 - 34.6
C.8V 43.8
1994 Checker C.SGT-G 831.0 C.SC 215 — 59.4
Others C.SGT 297.4 C.8V 58.4
1995 Checker C.SGT-G 826.5 CSC 715 GA ‘ 80.2 — 32.8
Others C.SGT 296.3 C.8V 58.4
Checker C.SGT-G 12.7 C.SC 172.5 GA \ 732.3 JG-94 21.1
1996 - 65.5
C.8V 192.1
Checker C.SGT-G 883.8 C.SC 605.0 GA-S 11.7 JG-94 45.9
1997 Others C.SGT 870.8 GA 521.6 — 139.0
Insulating C.SV 32.6 C.8V 35.0
Checker C.SGT-G 21.1 C.SC 93.2 GA \ 23.0 JG-94 235
1998
- 67.0
C.SC 31.8 GA ‘ 8.1 JG-94 27.0
1999 — 120.1
C.8V 14.3
Cc.SC 69.3 GA ‘ 116.5 JG-94 27.8
2000 - 165.7
C.8V 35.0
C.SC 143.2 JG-94 19.8
2001 C.8V 19.5
Checker C.SGT-G 477.0 GA 240.8 JG-94 30.3
2002 Others C.SGT 500.9 — 97.5
Insulating C.SV 24.6
JG-94 23.6
2003 — 71.4
C.8V 69.9
Checker C.SGT-G 243.2 C.SC 147.2 GA-S 62.3 JG-94 49.8
C.SSGT-G 1,734.8 — 145.1
2004 Others C.SGT 194.8 C.8V 35.0
C.SSGT 1,607.4
Insulating C.8V 4.7
C.SC 2.5 GA 121.6 JG-94 82.5
KN 5,208.0 GA-S 23.9 — 241.6
2009 KD 2,209.8
KS 75.8
Subtotal | 89123 88932 | | 20165 | | 24320
| Total [ 222840 |

for manufacturing, quality control, packaging and
delivery control. So far more than 22,000 tons of
silica and insulating silica bricks have been success-
fully supplied to mainly the furnaces of Japanese
customers including hot blast stoves, coke ovens and
glass tank furnaces.

The cooperation of these two companies will be
continued in order to satisfy customers all around
the world.



