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Brief History

1967
1977

1979
1994

1995

1996

Founded Wangpyo Coal Briquette Co. Ltd,

The first to be KS certified in the Korean
refractories industry

KS L 3201 Clay refractories brick

KS L 3202 Mortar refractories

KS L 3205 High Alumina refractories brick

KS L 3301 Insulating refractories brick

KS L 3511 High Alumina and clay castable refractories
KS L 3513 High Alumina and clay plastic refractories
KS L 3521 Light weight castable refractories

Founded Wangpyo Refractories Co, Ltd,
The first to be ISO9002 certified in the
Korean refractories industry

Winner of Korea Industry
Standardization Award

Technical cooperation with Harima
Ceramics, Japan

1998

1999
2001

2004
2011

2014

1998

1999

2001

2004
2011

2014
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The first Korean refractories manufacturer to enter into

China via wholly owned subsidiaries
Established Yingkou Wonijin Refractories Co, Ltd,

The first Korean refractories manufacturer to enter into

European market

Winner of Gold Tower Industry Award

Established Qingdao Wonjin Refractories Co, Ltd,
and Qingdao Wonijin Special Refractories Co, Ltd.
Established Wonjin JP Co. Ltd,

Established Wonjin Europe BV
Established refractories technical consulting

and installation company Total Refractories
Management Co. Ltd_, UK

ISO14001 certified
Korean head office of Wonjin Worldwide Co. Ltd,

changes its name to Kyungdong Worldwide Co. Ltd,
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Zibo Fubang Wonijin Refractory
Technology Co, Ltd,

MAZE: 12,000ton
019} High AluminaZl ¢t ME X2}

Capacity : 12,000ton
Hollowware, High Alumina bricks, Clay bricks
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Yingkou Hongyu Wonijin
Refractory Material Co, Lid,

AARZE : 100,000ton

Magnesia-CarbonZ! A2t Alumina-Magnesia-CarbonZ! 42}

Magnesia-Alumina-Carbon® Het S

Capacity : 100,000ton
Magnesia-Carbon bricks, Alumina-Magnesia-Carbon bricks
Magnesia-Alumina-Carbon bricks etc,

ASHESL0|=
Kyungdong Worldwide
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Qingdao Wonijin

H
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Qingdao Wonijin Special
Refractory Material Co, Ltd,

A4k 2 18,000ton

2=, E+3, Casting

Capacity : 18,000ton
Monolithics, Special products, Casting

=SEFH 4, T, ASTHX]

BSHEA0|E(B==AN
Kyungdong Worldwide Co, Ltd,

AAFEE: 54,000ton
HXNSE, Casting
Capacity : 54,000ton
Monolithics, Casting
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Central Research and Development Center
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R&D Center
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Refractories Minerals Energy Engineered material
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- QB G 2 24 ] e LEIGE - Bio Char

- Green/clean coal
- Semi-fused Iron

- Refractories - Biomass fuel: Pellet, Torrefaction * UM Building materials

+ Minerals related to refractories - Biomass fuel combustion technology
- Finite element analysis - Coal briquette
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Wonjin Research and Development (R&D) center was established in 1987,

Wonijin Group’s R&D center is an independent institute that operates to reach the group companies’ common goal
of becoming the frontier in creating value from resource development, There are four research and development
divisions: refractories, energy with focus on renewable energy, engineered materials and minerals,
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Refractories Patents

Patent No.0365984
Patent No.0276976
Patent No.0450370
Patent No.0294301
Patent No.0316367
Patent No.0340280
Patent No,10-0573016
Patent No,10-0890626
Patent No,10-1044809
Patent No,10-0967408
Patent No 8026191
Paten No,10-1175176
No.ZL 2007800510125
Patent No.10-1235276

Unburned Dolomite-Carbon refractory and its manufacturing method
Manufacturing method of fused dolomite

Dry dolomitic monolithics refractory and its installation methods

Hollowware for deflection york core

Dolomite-based hearth ramming for electric arc furnace

Slag tapping time measuring method using slag check cone and its related product
Forsterite-based EAF spray

Repair refractories for iron and steel making

Environmentally friendly dry tundish lining

Carbon-containing environmentally friendly refractory
Carbon-containing environmentally friendly refractory (US)
Manufacturing method for hollowware

Manufacturing method for hollowware (China pending)
Bricks for construction and its manufacturing method
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The blast furnace is a facility that produces pig iron from iron ore that contains 50~60% iron content,
There are supplementary facilities such as the checker chamber, the cokes oven, the sintering
plant and runners, Kyungdong proposes qualities in Mullite, High Alumina and Silicon Carbide, Our
monolithics products for runners and recently developed shotcrete products are highly recommended,
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The torpedo car was utilized as a facility to transfer pig iron in the past, Recently, due
to quality and volume increase purposes, certain chemical treatments are carried out
in torpedo cars. Because of this, Alumina-Silicon Carbide-Carbon is the most common
choice around the world in order to resist erosion and thermal damage.

Kyungdong recommends various solutions for different customers’ needs, including
pure Alumina and Alumina-Silicon Carbide-Carbon qualities, Our products are already
well received by customers in Japan and Europe for quality and performance. We also
hold various successful references for lance castable refractories,
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The hot metal ladle is a facility to transfer iron from a torpedo car to a converter,

Some steel manufacturers perform pre-treatment for the iron for various steel quality
products in this ladle,

Kyungdong recommends unburned Alumina-Silicon Carbide-Carbon bricks for hot metal
ladles, Depending on the customer’s needs, we also offer designs with high-fired burned
bricks in certain areas.
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The converter or Basic Oxygen Furnace (BOF) is a critical facility used to convert iron
into steel for integrated steel plants, Because it has a direct impact on production
volume, converter requires continuous process improvement and changes,

Kyungdong proposes Magnesia-Carbon bricks with optimal lining design that suits
our customers’ operation patterns to ensure operation stability, Our technical know-
how and experience based on the global network is recognized by customers
around the world for the continued improvement project proposals to achieve lower

unit cost, shorter installation time and maximized synergy.
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According to various operating conditions such
as installation or de-skulling, Kyungdong designs
the cone area in horizontal or tapered fashion.
This must be able to spread out the stress
delivered from the lining evenly and stably.

Our unique“Smooth Line” design provides optimal
stress distribution and stable operating condition,

Charging Pad

24 9 Scrap2| Ust B0l & Ao & & ohia}
Lining TIAlQ| SmE IS & SXE 4 UTE A7
2 755

ElO{OF 3ich EU\t | Charglng Pad Mg IH&
o

The charging pad requires resistance against
falling molten iron and scrap as well as to
maintain balance within the overall lining for
thermal expansion, Our charging pads have
gained reputation from many customers
worldwide for high performance in harsh
operating conditions,

Tap Hole
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The tap hole and lining must be designed to facilitate the
smooth flow of molten steel without stress concentration,
vortex or oxidizing corrosion, Kyungdong can design
products that can provide solutions to such complex
potential damage factors based on experience and
technical know-how

Trunnion
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Because the trunnion is exposed to mechanical stress
while slag coating is difficult to achieve, this complex
area requires though study to design precise quality fit
for purpose, Our experienced design team can provide
the optimal solution,

Knuckle
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According to the operating conditions, the knuckle
is designed in radial, semi-radial or stadium types,
Kyungdong has engineering experience and know-
how to design as required per the customer’s operating
condition, preference and need.,
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Kyungdong'’s Quality Products and
Design Capability for Converter
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Customized optimal lining design per customer’s needs

- First in Asia to design and manufacture radial design lining

- Specialized lining to achieve the shortest installation time
(25 hours, shortest in EU)

- Dedicated design team to provide specific customized lining per
customer’s request

Global NetworkE £5t CHeet Al AN 5
- 512 QF UE AL S AR 245t AX HE
1

- NAl Zt=of Cibet Alg|et Zels Hige 2 ot ZIXo| manfed & Mot

Global experience and references
- Global reference in Korea, Europe, Japan, Russia etc.

- Design capability based on global network

HEMEE T~ bt~ T~ AS~ XA AR,
One—Stop Solution

- RHA| A, AM7[X], EHOE7 K], SPEEDIR Q] +2A et 715
- Z¢erg gialof e XIEHel I 4ot 7 s [is

One-stop solution: raw material supply, production, sales, technical
support, independent research and development

- Own mining operation, production, sales offices and in-house
research and development team

- Continuous improvement project proposals according to changing
operation environment

17
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Electric arc furnace (EAF) is a facility that melts scrap metals using heat produced from electric
arcs, These furnaces are becoming larger and operators are increasing efficiency through Ultra
High Power (UHP) operations and blowing extra oxygen. Moreover, there are some technical
advancements in the furnace itself such as the use of Direct Current (DC) furnaces or Eccentric
Bottom Tapping (EBT) furnaces as well as the use of various types of raw material such as Direct
Reduced Iron (DRI) or Hot Briquetted Iron (HBI),

Kyungdong has various successful references globally in EAF lining products such as Magnesia-
Carbon bricks for EAF’s sidewall, dolomite-based hearth ramming mass and pre-cast delta
section,
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The steel ladle is a typical secondary steel-making facility that has the highest
proportion of refractories unit cost for steel makers. Various factors must be
considered for ladle lining design such as ladle operation pattern and overall
cost, Kyungdong’'s Magnesia-Carbon, Alumina-Magnesia-Carbon, Magnesia-
Alumina-Carbon, and monolithics products are based on years of experience,
research and development efforts, and we will provide the best solution to our
customers' various needs,
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Sliding gates directly control the flow of molten steel and the refractories require resistance
against thermal shock, corrosion and chemical erosion, Our slide gate plates are
designed in Alumina-Carbon quality and Alumina-Zirconia-Carbon quality to ensure high
performance and stable operations,

Chinese slide gate mechanism specialist, Hebei Tianzhengtaisheng Flow Control System

Co, Ltd, is Kyungdong’s exclusive technical partner, Together with Tianzhengtaisheng,
Kyungdong will provide the highest quality technical support, slide gate refractories and
mechanisms at competitive prices,

21



22

RH degassere 1l& & GaszZ 2FYA & ofLiZ, RH 2|0 DH, VD,

VOD, AOD, CAS-OB st &2 Tt Aoz B9t E40| He=

FE QU XE E Gasoll Al=2E= WEE2 Magnesia-Chrome
X

A
202 AN Aot 3l AM DolomiteE HQ0|L}, EAl= 22 LEA
X

oM nX Mo

7122 7Heret Low Carbon Magnesia-Carbon &1

o2 HRMGID Tt RH E2E AlSA 2 LHEA0| 245t

—
i
J0 o
A
|0
Hu

Ruhrsthal Heraeus (RH) degasser is a facility to remove gas from
steel through vacuuming, There are various types of degassing
facility other than the RH type such as Dortmund-Horde (DH),
Vacuum Degassing (VD), Vacuum Oxygen Decarburization
(VOD), Argon Oxygen Decarburization (AOD) and Composition
Adjustment by Sealed Oxygen Bubbling (CAS-OB),

The common quality chosen for RH degassers is Magnesia-
Chrome and fired dolomite bricks, Recently, Kyungdong has
proactively recommended internally developed Low-Carbon
Magnesia-Carbon bricks and Magnesia-based spray material
for repair use,

TANK MA X-7RF

SNOKEL OFFR

1
MADE 1N CHP

M7HE O7HE XA RH AR AE]
Assembled Low Carbon
for Magnesia-Carbon RH degasser lining
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Recently, with some exceptions for special quality steel
manufacturers, many steel makers have changed from
ingot making to continuous casting for productivity and
energy saving purposes, For continuous casting, products
such as tundish working lining, flow control refractories and
hollowware are required.
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Kyungdong’s continuous casting refractories have the following benefits:

- Quallity refractories to ensure quality steel products
- Safety lining, dam block, dry-resin-based coating mass
- Environmentally friendly dry tundish coating material (patented product)
- Package available with customized dryer
(easy application and lower energy use)
- Competitive pricing from optimized production unit

Temperature

Contour 3

1650
1645
1640
1635
1630
1625
1620
1615
1610
1605
1600
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f

20| OFEEPl £ XIRkstn Utk

Continuous Casting Nozzle (CCN) is special refractory used between ladle and Tundish or
Tundish and Mold to prevent oxidization of the molten steel, Kyungdong has an exclusive
partnership agreement with a Chinese CCN producer, Oriental Giant Co. Ltd, to supply
CCN products such as the ladle shroud nozzle and submerged entry nozzle (SEN).

We recommend different qualities such as Alumina-Carbon, Zirconia-Carbon or Zirconia-
Alumina-Carbon according to the operating conditions and applied area, Our rigorous
quality check system and experienced technical service team will ensure our customers’
stable operations,

\elocity
Vector 1

0.356

0317 A

0.277
0.237 !
0.198
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0.079
0.040

0.000
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(SEN RSsllAd Zap
SEN Fluid Dynamics Analysis
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Dual-layer hollowware is a patented product, Kyungdong's typical product
based on our technology excellence, The inside is coated with Magnesia to
significantly improve against erosion and wetness, This product is excellent
for preventing Alumina pick-up and thermal shock so that stable operation
and clean steel-making can be achieved.,
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As forging and casting technology moves on to continuous casting, the demand for forging
refractories has decreased, However, there is still special demand for quality refractories from
our customers that produce customized forged products in large varieties and small quantities or
large-sized forged steel products,

Our hollowware products are based on experience and expertise in production know-how
Kyungdong thrives to meet our customers' ever-growing needs for customer satisfaction and to
maintain our leading position in the Korean hollowware market,
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Kyungdong's installation service starts with the design of the optimal lining, Our service includes supply
of the best refractories products, installation and monitoring of the steel-making operations, We are
ready to satisfy the different needs of our customers from various experiences and know-how through
our global network.
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Highlights:

- Various references in monolithics installation at mini-mills

- Global references in installation guidelines and monitoring integrated steel plants
- Global references in installation guidelines and monitoring for industrial uses
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Kyungdong's refractories manufacturing partner in China, Hongyu Group,
owns a magnesite mine and electric fusing plants, From these operations,
Kyungdong supplies high-quality large crystal, electric-fused magnesia
and regular electric-fused magnesia at competitive prices globally,

With Hongyu's own technology and production know-how, Kyungdong
is not only a stable source of raw materials but also a trusted supplier of
quality raw materials,
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There are various types of incinerator in operation to utilize waste heat effectively, to tackle pollution issues and
to minimize waste, Melting incinerators are gaining popularity thanks to the commercialization of waste melting
technologies. Refractories are chosen according to the type of incinerator and the commonly chosen qualities
are Alumina-based or Chrome-based refractories.

With Kyungdong’s extensive knowledge and experience in the supply of materials and installation, we will
provide the best technical solution for your refractory's needs.

I SB-34

s SR-37

SB-34

HACT-165
INCT-120

E SK-38

SB-34

I \WSC-17
SA-36

SA-36, SR-38
SB-34

SiC Brick

PT-170, PT-175
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Penetration is a more significant issue for non-ferrous metal producers than steel producers
and, therefore, refractories with smaller pore size are required, Aluminum smelters commonly
use denser refractories, while Copper, Zinc and Lead producers choose Alumina-Silicon
Carbide or Magnesia-Chrome qualities,

Kyungdong is constantly developing new qualities to suit different metal producing
customers’ needs.
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There are various types of kiln for lime production and these kilns have
evolved in order to improve productivity and fuel cost saving, Users of
lime kilns also vary according to the end product they produce, such
as iron-making, chemical and paper (pulp). Kyungdong is continuously
working towards developing the best quality for our customers, whether
they have Maerz, Cimprogetti, Koma or any other type of kiln,

INCT—120

WSC—-16

PRA-SP

CA-90R

WSC-16

- Magnesia-Chome brick : Direct Bonding,

Rebonding, Semi-Rebonding

- All Magnesia brick
- Spinel brick
- High-Alumina brick
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A variety of refractories are used for petrochemical facilities such as reactor, stack and convector, Alumina,
clay bricks and various monolithics are commonly used. For important reactors, dense castables are
chosen for wear and corrosion, Our satisfied customers have chosen Kyungdong as a long-term partner in
Korea and we surely will continue to provide the best products and services for our customers in the future,
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In order to combat dioxin emission and secondary contamination from burning waste as well as lack
of land from landfill, the melting furnace, which melts waste at high temperature and turns it into slag,
was introduced. The popular choices of Alumina-Chrome and Chrome content are increased for harsh
conditions, Kyungdong can provide optimal refractory solutions for both new lining and repair needs for
the melting furnace,

|
WSC—60CR

|
WSC—30CR

|
WSC—20CR

WSC-60SC

|
WSC-30SC

INCT—140

.
APCT-120
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HZ7IE2
REHEATING FURNACE

ME M2 2 2E 2X2| GHoA AL B2 7tEE
Typez} Working Beam TypeQ& FE2EIC},

8= UetE2e S2el ¢t 2AR0M zl2ole 28 722 USRI HA= Plastic LH2t=0|L Castables
Hatn UM, ZZ0l= Ceramic Fiber2 CHA|Zl= Z=M|0|Ct.

rr

S| @144), BaichAlo2 TIsID! 0[&53H HHof ufet Pusher

—

P

| | |
HACT-160 PT-175, 165 INCT—120 PT-160
INCT—140

There are two types of reheating furnace for the steel industry: continuous and batch, According to the
transferring method, reheating furnaces can be defined as the pusher type or the working beam type.
Monolithics have become a more popular choice over bricks, Kyungdong recommends castables
or plastic refractories for reheating furnaces, Recently, ceramic fiber is also gaining popularity in the
industry .
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POWER PLANT

T

A= ML= 20| w2t PC Boiler?t CFBC Boiler2 =7 AR50, Biomass, RDFQF 262 AME! LR |IRE Al
t= CFBC Boller7t S7tsk= FAM[0[CH 12 =7(7t 7Z0f w2t CFBC Boiler0f AF2El= Wstz2ol Lotz E40f cist
7T BUtet= FM0ICE YAk E 4582 =0(|7| 28l Siicon Carbide 0| =2 Castable, 27| B 2 A2

HOlEE £I6ll Gunning ASS FEIst QUCH,
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There are largely two types of boiler for power generation: PC boiler and CFBC boiler, The CFBC boailer,
which uses biomass and RDF to replace coal, is increasing in usage, As the fuel size is becoming
larger, CFBC boilers need refractories to be more wear-resistant, Kyungdong recommends castables
containing high Silicon-Carbide content to increase heat recovery efficiency and the gunning installation
method for easier and faster installation,

- Abrasion Low-Cement Castable : WSC-16, WSC-17, WSC-75SC
- Gunning Low-Cement Castable : WSC-17G, WSC-75SCG

- General Castable : CT-140S, HACT-160

- Insulating Castable : PIC-2S
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mm HOOD mmm R/K ZONE (] A
SB-34, WSC-17C HDB—78, HDB-80
SA-36 FMA—80, SC—20, SC-30
mmm SURNER ——Ra
WSC—198S SB-34, WSC—-30SC
WSC—-30SCG i;g

mmm COOLER mmm | OWER PREHEATER
SB-34, WSC-17C WSC-30SC
SFC—18, HACT—160 WSC—-30SCG

R/K OUTLET UPPER PREHEATER
FMA-80, WSC—60SC WSC—-17C, SB-34
WSC-60SCG HACT-1655

AHIE
CEMENT KILNS

AHE M= MH|l= }IRE 0|g56t= Pre-heater®, AMGH= Rotary Kin £, Burner® 2! Cooler£2 A E|0] QUL
Rotary Kin 2x|0l= 72 AN Magnesia—-ChromeZl0| 2 AEUOLE £2 34 2XM|2 Chrome Free L3S
2Q7t Z7F FMO|C BSE Pre-heater, Burner 2! Cooler®= T14E XA 285 MZD} Shotcrete HES 7
far QUL

ol

The cement manufacturing facility consists of a pre-heater for raw materials, rotary kiln, burner and
cooler, High-temperature burned Magnesia-Chrome was mostly used for rotary kilns in the past, but the
demand for chrome-free refractories has gradually increased due to environmental issues, Kyungdong
recommends denser castables for pre-heater, burner and cooler as well as shotcrete products,

el 3=

GLASS

Fele #29 7IE 88 Y AKX 2k &Y, g9 8FE A METH, tHEE9| 2| Sdi2= 0[2{8F 30|
ALMO 2 2Bl 2 7| E|0f QICH CIUSH SAo= Zrof ENo|| He= QMEII'_ Ut

HAE Ball2 FEITSEE= Alumina-Zirconia-Silica| X3 Usks, Crown £8/= High-SiicaZ WstE, 12/
SEHR2 2Ll0f w2t EH, Magnesia-Chromed, Magnesia-Spineld 52 LHsaF‘O 212k Mot QlC

Glass is made through processes of heating, melting, refining, tempering and forming, Most of glass
melting furnaces are designed for continuous production and operated differently for specified purposes,
Kyungdong proposes Alumina-Zirconia-Silica-based refractories for the melting pool, high-silica
refractories for the crown, and Magnesia-Chrome, Magnesia-Spinel or clay refractories for the

regenerator.
| | | |
N1—1, N3-1, SB-34 SBA, MUL HDB-98, NMB-94, NMB—-74, ROMA—20CB ZRG—1
NMB-96 AZ—1
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SiC &2} SILICON CARBIDE BRICKS ner2n|Lial Aot HIGH-ALUMINA BRICKS

=T

Silicon Carbide and Silicon Nitride Refractories Special Mullite Brick
Brand Oxide Bonded SiC SisN4 Bonding Reaction Bonded SiC Properties Brand SR-38FM SR-385M SR-38M SR-37M
Properti y ¥ y ¥ y L " " y ¥
roperties SC-90 SC-85 SC-50 SC-30 SC-20 SN-1 SN-2 SN-3 WSC-SB | WSC-SW Refractoriness(SK) a8 a8 a8 -
Apparent Porosity(%) 14 14 15 18 14 13 17 17 13 13 Apparent Porosity(%) 17 18 19 18
Bulk Density(g/er) 265 260 2,60 255 275 260 255 270 267 272 Bulk Density(g/cri) 264 2.50 2.45 2.40
Cold Crushing Strength(kg/cr) 800 800 800 700
Cold Crushing Strength(kg/eri)| 1300 1200 650 1000 1150 1000 1000 2000 1800 2100
Refractoriness under Load(2kg/ar, T2'c) 1650 1650 1620 1600
Bending strength(kg/cr) 300 300 250 250 250 400 400 450 550 540
Permanent Linear Change at 1,500c x 2hrs +02 +0.2 +0.2 +02
Refractoriness under Load
(Okg/en T2C) 1700 1700 1600 1450 1450 1700 1700 1700 1700 1700 Thermal Expansion(%) at 1,000 0,50 055 050 0.50
Thermal Expansion(¥) at 045 0.45 052 055 060 0.45 045 045 0.45 045 Al203 78,00 73.00 68,00 66.00
(Sggyggj;s;%gg?f) Very Good | Very Good | VeryGood | VeryGood | Very Good Excellent Excellent Excellent Excellent Excellent Ghemical Composition(%) Si02 21.00 25.00 28.50 30.00
Fe20s3 0.20 1.00 1.00 1.00
SiC 90,00 85.00 50,00 30,00 20,00 95.00 91.00 74.00 91.00 85.00
) Al203 45.00 55.00 66.00
Chemical
Composition(%) .
Si3Na - - - 3.00 24,00
Fe203 0.40 050 0.80 1.30 1.50 0.30 0.30 High-Alumina Brick
Applications Cupola Lining, Incinerator Non-ferrous Metal Melting Furnace Various Kiln Pt Brand WJC-36 H-3 SA-36 SA-36S SH-36 WJC-37 H-2 SA-37C SA-37S SA-37R
Refractoriness(SK) 36 36 36 36 36 37 37 37 37 37
Apparent Porosity(%) 22 20 17 16 17 20 19 18 17 15
Bulk Density(g/cx) 220 228 232 236 235 240 245 250 255 255
Cold Crushing Strength(kg/cr) 400 450 600 650 700 450 500 600 650 700
Refractoriness under Load
°E|'$_|]|L|- 5_% ﬁgl- ALUMINA-CHROME BRICKS e 1450 1450 1500 1550 1500 1480 1500 1580 1600 1600
Permanent Uinear Shange at | 403 +03 +03 +03 +03 +03 +0.3 +02 +0.2 +02
T x 2hrs
Thermal Eggggcsuon(%) at 053 053 055 0.55 0.55 0.60 0.60 0.60 058 0.55
Chemical Al203 52,00 52,00 54,00 53,00 53,00 60,00 62,00 64,00 65.00 63,00
Composition
. ) ) ) , . (%) Fe203 2.00 2,00 1.70 1.60 1.60 2,00 180 180 170 1.20
Acid and Neutral Refractories (Special High-Aumina Brick)
Properties Brand PAB-99 WA-99 WT-99 PAB-85C PAB-90C PAB-80C PAB-70C PAB-60C PAB-50C PAB-40C
Refractoriness(SK) 42 42 42 42 42 42 42 42 42 42
Apparent Porosity(%) 17 17 15 17 16 15 14 15 15 15 Special High-AIumina Brick 8
Bulk Density(g/cr) 325 325 328 328 327 335 3.46 356 367 378 Brand s
Properties e WJC-38 H-1 SA-38 SA-38S SH-G8R SA-39 SA-40 SA-408 SA-40P SA-40R =
Cold Crushing Strength(kg/cr) 900 1000 950 1000 1000 1000 1100 1150 1200 1200 i o)
Refractoriness(SK) 38 38 38 38 38 39 40 40 40 40 %
Refractoriness under Load =
(Okg/en To) 1700 1750 1750 1750 1750 1750 1800 1850 1850 1850 Apparent Porosity(%) 20 20 17 16 16 19 17 16 16 15 -
§ L
Pemanent Lnear Change at| 19 402 +0.2 402 402 402 40,2 40,2 402 402 Bulk Density(g/cr) 248 255 265 265 270 274 295 315 312 3.0 =
Thermal %ggnsion(%) at 078 078 078 080 079 080 0.80 0.80 080 080 Cold Crushing Strength(kg/cr) 500 550 650 800 900 800 800 950 900 1200 O
@ : : : : : : : : : : :
RETREIEMESS Ut Loed 1550 1580 1600 1600 1620 1680 1700 1700 1700 1700 O
Al203 99.00 9920 99.40 87.00 93.00 73.00 66.00 56.00 46.00 36.00 (2kg/ar, T2'c) iof
Chemical Pe"”a”eg&';!”ea;ﬁhange atl o3 403 +02 402 402 402 402 402 402 +02 &
Com%/osition Fe203 0.10 0.10 0.10 0.30 0.20 0.30 0.20 0.30 0.30 0.30 16007 x 2hrs 0jo
i 0 T
) U= Tt 068 0.68 065 065 0.62 0.70 075 0.75 075 0.70 A
Cr203 - - - 10.00 5.00 20,00 30,00 40,00 50,00 60.00 © <
Chemical Al203 72.00 74.00 73.00 73.00 73.00 80.00 86.00 92.00 90.00 85.00
Characteristics Ammonia plant, Carbon Productor Rotary Shaft kiln Various High-temp Furnace Composition
(%) Fe203 1.80 1.80 150 1.20 1.00 1.20 0.80 0.40 0.40 0.40
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MEZ AHe} FIRECLAY BRICKS LHAF SR} ACID-PROOF BRICKS

Special Fireclay Brick Acid-Proof, Acid-Heat-Proof Fired Brick
Properties Brand SB-35 SB-34 SH-34 SK-34 Brand Acid Proof Brick Acid &Heat Shock Proof Brick
Refractoriness(SK) 35 34 34 34 Properties AP-1 AP-2 AP-10 AP-11 AP-12
Apparent Porosity(%) 18 16 18 20 Water Absorption(%) 05 15 3 5 8
Bulk Density(g/cn) 228 225 220 215 Bulk Density(g/cn) 2,00 2,00 2,10 210 210
Cold Crushing Strength(kg/er) 550 500 550 400 Cold Crushing Strength(kg/e) 700 700 600 500 500
Refractoriness under Load(2kg/ai, T2'c) 1500 1450 1450 1350 Max. Service Temp(c) - - 1000 1100 1200
Permanent Linear Change at 1400 x 2hrs “ 500%(?.32hrs) “ 450%(?.32hrs) +0.2 01~05 Al203 25,00> 2500> 25.00> 25.00> 2500>
Thermal Expansion(%) at 1000 060 050 050 050 Con?ggg;ti%?:(% ) Si02 65.00< 65.00< 65.00< 60.00< 60.00<
Al203 46.00 42,00 42,00 40.00 Fe203 2.00 2,00 2,00 2,00 2.00
Chemical Composition(%)
Fe203 1.80 1.80 1.80 250 Acid-Proof Resistance(%) 03 05 07 10 15
Applications Chemical Processing Equipment Stack

X222 A} ZIRCON BRICKS 21 LiZE GLASS REFRACTORIES

Zircon Brick Glass Refractories
Brand b n _ L L - - . . _:
Properties Brand ZRG-1 ZRG-2 AZ-1 AZ-2 AZ-3 Froilis Fused mullite | HUB-98G HDB-93G HDB-78G HDB-70G SPL-1 SPL-2 GRB-37 GRB-35 GRB-34

Refractoriness(SK) 36 36 Refractoriness(SK) 38 40 40 40 40 spinel spinel 37 35 34

Apparent Porosity(%) 18 19 19 20 11 Apparent Porosity(%) 17 16 16 16 18 16 17 19 17 18
Bulk Density(g/er) 375 365 320 315 350 Bulk Density(g/cn) 255 2.90 285 3,00 3,00 295 2.90 235 2.30 220 o
L
Cold Crushing Strength(kg/c) 1000 850 900 800 1500 Cold Crushing Strength(kg/ar) 900 700 650 500 400 450 450 600 600 500 Iﬂ—:
Refractoriness under Load(2kg/ar To'c) 1700 1700 1690 1680 1690 Refracg‘(g‘jf; ;‘;g?’ Lo 1,650 1,700 1,650 1,700 1,650 1750 1,750 1,600 1,500 1,450 =
— =
q B +02 +02 Permanent Linear Change at o o o " 0 =
Permanent Linear Change at 1650 x 2hrs (1600 X 2hrs) (1600 X 2hrs) +0.2 +0.2 +0.2 1500 x 2hrs 0.1 0.1 0.1 0.1 0.1 +0.1 +0.1 +01 +01 +01 E

1 0y
Thermal Expansion(%) at 1000 0.45 0.45 055 056 060 e e 035 1.30 130 125 110 100 110 0.60 0.60 0.60 =
(@)
Si02 32.00 33.00 9.50 10,00 10,00 Al203 74.00 - - - - 20.00 14.00 64.00 48.00 43.00 _H_“
0
, B Al203 - 0.50 70,00 69.00 69.00 Chemical Fe203 0.20 - - - - - 1.00 150 150 o]
Chemical Composition Composition )
%) . (0:()]
Fe203 0.20 0.20 0.50 0.50 0.50 (%) MgO - 98,00 93,00 78,00 70,00 79.00 85.00 - - - T
ZrO2 66.00 64.00 19,50 19,50 19,50 Cr203 - - - 9.00 12,00 - - - - - >
Applications Sub paving Applications Regenerator of Glass Melting Tank
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EFEXQ} INSULATING FIRED BRICKS OfadjAlof, OfaH|Alof-3E He MAGNESIA, MAGNESIA-CHROME BRICKS

Insulating Fired Brick Unburned
Brand Unburned-Bricks
B AType B Type C Type S Type Properties CMB-97 CMB-94 CMB-90 CMB-75 CMB-70 CMB-60 CMB-50 CMB-40 CB-4(POS)
Refractoriness(SK) 40< 40< 40< 40< 40< 40< 40< 40< 40<
- A1l | A2 | A3 | A4 | A5 | AB | A7 | B1 | B2 | B3 | B4 | B5 | B6 | B7 | C1 | C2 | C3 | 81| s2 | s3 Apparent Porosity(%) 13 13 13 13 13 13 13 13
roperties Bulk Density(g/c) 292 2.90 285 295 295 295 295 3.00
';{I'err]np(fc) Cold Crushing Strength(kg/cr) 500 500 450 450 400 400 450 450
eheating .
Shrinkage less | 900 | 1,000 | 1,100 | 1,200 | 1,300 | 1,400 | 1,500 | 900 | 1,000 | 1,100 | 1,200 | 1,300 | 1400 | 1,500 1,300 | 1,400 | 1,500 | 12300 | 1,400 | 1,500 Refractoriness under Load 1550 1550 1500 1,500 1500 1500 1500 1500
& (2kg/en, T2'C)
than 2% :
| Permaqegg gtgejrzﬁ:\sange at 04 04 05 0.1 -0.1 0 +0.2 +03 +0.3
Buk Density | 50> | 050> [050> | 055> | 0,60> |0.70> |0.75> | 0.70> | 0.70> |0.75> | 0.80> | 0.80> |0.90> |1.00> | 110> | 120> | 1.25> |1.40> | 145> | 150> - :
(9/em) Thermal Expansion(%) at 13 13 13 1o 19 19 10 10
1,000C : : : : : : - :
Gl G Chemical MgO 97.00 94.00 92,00 74.00 70.50 62.00 56.00 40,50
91 5< | 5< | 5< | 8< | 8< | 10< | 10< | 26< | 25< | 25< | 25< | 25< | 30< | 80< | 50< | 70< | 100< | 150< | 150< | 150< Composition
Strength(kg/er) (%) Cr203 - - - 7.80 8.00 10,00 15,10 2150
Thermgl Applications Glass Melting Fl,f/lrg?ﬁ%‘ EAljr l;él;lgn-ferrous Metal EAF Roofs EAF Side Wall Glass Melting Furnace
Congg%tl;"ty a1 013> 014> 015> | 016> | 017> | 020> |022> | 017> | 018> 018> |023> | 023> 027> 031> |030> | 0.38> | 0.45> | 050> | 055> | 0.60>
(kcal/mhc)
Applications Heat Treatment Furnace OrdlnarY‘Bumed
Brand Ordinary Burned-Bricks
Properties NMB-97 NMB-94 NMB-90 NMB-75 NMB-70 NMB-60 NMB-50 NMB-40 NMB-30
Refractoriness(SK) 40< 40< 40< 40< 40< 40< 40< 40< 40<
Apparent Porosity(%) 16 16 17 19 19 19 20 21
Bulk Density(g/cr) 295 2.90 285 290 2.90 295 3,00 3,00
Cold Crushing Strength(kg/ar) 850 800 750 400 400 400 400 400
FEIEEIRINEES VALEr L6EE 1600< 1600< 1450< 1550< 1550< 1550< 1550< 1540< 1500<
(2kg/ar, T2C)
FETEET ey ST 0.1 0.1 0.1 102 102 102 103 103 103
=E A : ;
EA cldofo} SPECIAL INSULATING FIRED BRICKS Tema gm0 ® | g & i
Chemical MgO 96.00 9420 90,50 75.00 70.50 62.20 50.00 40.00
Composition
(%) Cr203 - - - 8,50 10.50 12.40 19.90 21.00
. . . X Applications Glass Melting FL’:/lrgﬁ;e, ES, lr:1a l;lé)n»ferrous Metal EAF Roofs EAF Side Wall Glass Melting Furnace, EAF
Special Insulating Fired Brick 9
Brand
SIB-110 SIB-120 SIB-130 SIB-140 SIB-150 SIB-155 HIB-160 HIB-170 HIB-180 FIB-99S ) .
Properties High-Burned Super High-Burned
& i i “ i -Bri Super High Burned-Bricks
e ﬁészeﬂl‘f:ggsff””kage 1100 1200 1300 1400 1500 1550 1600 1700 1800 180%%>fhr3 Brand Filtgh BlEsHENES - Brand Ll
. VY= . roperties - - - - -
Properties HDB-97 | HDB-94 | HDB-90 | HDB-80 | HDB-75 | HDB-70 ° S || SDEHED || SNIEED || SRIEHAS || ERIEAE
Refractoriness(SK) 40< 40< 40< 40< 40< @
i 3 i < < < < < <
Bulk Density(g/cn) 055> 0.60> 0.70> 0.75> 0.80> 0.90> 110> 120> 1,50 165 Refractoriness(SK) 40< 40< 40< 40< 40< 40< Apparent Porosity(%) 15 18 17 16 15 i
) o
Apparent Porosity(%) 15 16 16 17 17 17 Bulk Density(g/cr) 3.05 315 3.00 3.00 3.10 =
Cold Crushing Strength ;
(Kg/cg) 9 6< 10< 10< 12< 16< 20< 25< 45< 120< 160< Bulk Density(g/er) 3.00 295 290 3.00 3.00 305 Cold Crushlng 600 600 450 450 600 o)
Strength(kg/er) %
Cold Crushing Strength Refractori d =
y ) 800 800 800 400 450 450 efractoriness under
Thermaﬂl Ckon(ljucrt:\jny at 016 017 020 022 024 028 035 055 090 (kg/cm) Load (2kg/ar. T2'c) 1650< | 1650< | 1650< | 1650< | 1650< E
850 (keal/mh'c) Refractoriness under | 455 | 1640< | 1630< | 1650< | 1650< | 1650< Permanent Linear E=
Load (2kg/ar, T2'c) Change at 1,500 x 0 0 +0.2 +0.2 +0.2 5
Permanent Linear 2hrs
Al20: - - - - - - - - 98.00 99.00 . :
Ghemical 203 . . Change 6;1,5000 X -0.1 -0.1 -0.1 +0.1 +0.2 +02 Thermal Expansion(%) . i3 o y ‘0
Composition — | é rs . at 1,000¢ . . . . . Elol?
(%) ermal Expansion(%; Chemical 1
Fe20s ) 100 100 100 100 100 100 100 0.40 010 at 1,000 13 13 13 12 1.1 10 Com%ngls?t?on MgO | 9800 | 8800 | 7800 | 7500 | 70.00 =
Chemical | MgO | 97.00 | 9500 | 9000 | 7850 | 7400 | 7100 (%) coN - 480 | 900 | 1000 | 17.10 9_18
Composition Special %
i ina Lini (%) Cr203 - - N 8.50 10.00 12.00 - Refining Furnace . Steel
Applications Various Fumnace Working Lining High-Temperature Furnace and Various Furnaces . — Applications c r? t Cement Kiln | ooe
Various Furnace Safety Lining o Converter, Metal Mixer, Refining onverter efining
Applications ! Furnace ! Cement Kiln Furnace
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dt FJ|AE{E GENERAL CASTABLES £t FHAE{E INSULATING CASTABLES

Brand HACT- | HACT- | HACT- | HICT- | HACT™ | Grqag | HACT: | HAGT: | HACT- | HACT: | HACT- |cTo1a0s| HACT | HACT Ior-140a| HACT: Brand INGT-170|INCT-160| INCT-150| INCT-140 INGT-135 INCT-130 INCT-120 INCT-110 INCT-100| PIC-1 | Pic2 | Pica | 'NOL | INCT | INCT-
Si02 294 | 1040 | 27.06 | 3470 | 3318 | 4135 | 081 | 912 | 2621 | 3331 | 3440 | 3868 | 2316 | 2316 | 42.83 | 3484 Si02 095 | 3270 | 3295 | 8320 | 8917 | 3742 | 4530 | 4587 | 5136 | 4684 | 4858 | 4814 | 3320 | 3949 | 3969
Cg:gg'sft’i')n A2Os | 9098 | 77.86 | 6171 | 5344 | 5263 | 4572 | 9466 | 7876 | 62.73 | 5470 | 52.79 | 4644 | 6319 | 6319 | 4253 | 5414 an'lf)'g's‘ft?('m AOs | 9501 | 5982 | 5525 | 5204 | 4252 | 4244 | 3656 | 3620 | 8172 | 8074 | 2645 | 2620 | 5204 | 4371 | 4183
(%) Fe203 084 | 183 | 245 | 248 | 215 | 246 | 013 | 175 | 205 | 195 | 257 | 205 | 146 | 146 | 256 | 214 (%) Fe20s 011 156 | 201 183 | 183 | 140 | 13 133 116 | 084 151 145 183 150 137
Ca0 357 | 654 | 595 | 670 | 915 | 726 | 329 | 703 | 647 | 767 | 836 | 1062 | 875 | 875 | 969 | 764 Ca0 347 | 456 | 621 967 | 1143 | 1471 | 1248 | 1223 | 1239 | 1740 | 1795 | 1859 | 967 | 1309 | 1217
Max Serv, Temp, (¢) 1800 1700 1650 1600 1500 1400 1800 1700 1650 1600 1500 1400 1600 1600 1400 1500 Max Serv. Temp. (¢) 1700 1600 1500 1400 1350 1300 1200 1100 1000 1100 1100 1100 1400 1350 1300
Mgﬁ[ﬁﬁﬁg(ﬁi? 2950 | 2350 | 2200 | 2100 | 2100 | 2100 | 2900 | 2400 | 2200 | 2100 | 2100 | 2100 | 2150 | 2350 | 2100 | 2200 M?fﬁ'ﬁﬁﬁg&gﬁgor 1750 | 1580 | 1550 | 1350 | 1250 | 1200 | 1200 | 1550 | 1150 | 1450 | 850 550 1200 | 1000 | 1100
110cx24hr | 290 | 233 | 213 | 204 | 205 | 205 | 285 | 285 | 216 | 207 | 207 | 2038 | 203 | 229 | 198 | 215 110%cx24hr|  1.74 1.56 153 1.32 1.22 118 | 116 | 1M 1.10 135 | 082 | 052 118 | 098 | 093
Bulk Density | 1000cx3hr | 2.86 2.30 208 195 195 197 278 232 2.09 2.00 1.99 195 194 220 1.90 207 Bulk Density | 1000cx3hr| 1,68 1.48 1.48 1.25 118 112 1.10 1.05 1,08 1.26 0.79 0.50 112 0.92 0.83
(9/ai) | 1350cx3hr | 286 | 235 | 205 194 192 192 | 278 | 236 | 204 198 195 1.90 190 | 218 186 | 204 (@/ai)  [1350cx3nr| 1.65 152 1.50 1.23 1.15 118 0.88
1500cx3hr | 2.84 | 238 | 210 275 | 240 | 212 1500cx3hr|  1.66 1.55 1.58
Cold 110cx24hr | 400 350 300 250 250 250 450 400 330 300 300 300 240 450 250 400 Cold 110cx24hr| 110 60 60 50 50 50 60 50 50 75 15 10 40 35 35
Crushing | 1000cx3hr | 400 300 250 230 200 230 500 380 260 270 250 300 180 400 230 240 Crushing | 1000cx3hr| 90 48 45 30 30 34 28 25 30 40 10 7 30 25 25
Strength | 1350 x3hr | 600 400 300 300 250 300 600 450 350 350 350 330 280 430 300 450 Strength | 1350°cx3nr| 120 70 50 40 50 40 25
(ko/am) i 5006xanr | 800 500 400 800 550 430 ka/ai) 1500 cxanr| 180 100 70
110cx24hr | 80 90 60 60 50 60 100 110 80 80 65 65 60 80 60 65 110cx24hr| 40 30 25 20 20 20 20 20 20 20 6 6 15 10 10
Modulus of | pa0cxahr | 75 80 50 5 20 50 %0 20 65 5 50 50 20 70 50 50 Modulus of [1000cxahr| 25 20 20 15 15 15 15 15 15 15 5 5 10 8 8
Rupture FUDIUIe 1 S0t xahr| 35 30 25 20 20 20 15
(kg ox3hr | 100 %0 65 70 60 65 130 100 75 80 75 65 65 %0 %0 85 (kg/en)
1500¢cx3hr | 150 110 80 150 130 90 1500cx3hr| 50 40 30
Pormanent | 1100x24r | 005 | -006 | -007 | -006 | -003 | 005 | -006 | -005 | 003 | -003 | -003 | -003 | -006 | 006 | -0.03 | -0.03 Permanent | 110¢x24hr| 003 | -006 | -003 | -0.09 | -011 | -009 | -008 | 016 | 015 | 009 | 012 | -016 | -0.09 | -0.09 | -0.09
Linear | 1000cx3hr | -009 | -009 | -016 | -018 | -016 | -020 | -003 | -009 | -017 | -016 | -020 | -0.16 | -020 | -010 | -0.15 | -0.15 Linear |1000¢cx3hr) -009 | -012 | -009 | -019 | -025 | 057 | 044 | 084 | 063 | -045 | -1.00 | -1.57 | -019 | -060 | -0.70
Change | 1350cx3hr | 015 | 016 | 025 | 024 | -035 | -028 | -003 | -0.17 | -031 | -025 | 035 | 030 | 025 | -018 | -035 | -0.30 Crz?/;‘)ge 1850¢cx3hr| 015 | 085 | -045 | -025 | -0.45 025 | -0.90
(%) 1500cx3hr | -028 | 039 | -045 009 | -040 | -046 1500cxshr| 013 | 085 | -0.90
Thermal 260C 0.84 0.70 0.67 0.62 0.50 0,50 093 0.72 0,68 0,64 055 0,44 0,60 0.68 0.45 055 Thermal 260¢c 0.76 051 0.46 034 0.34 0.26 0.26 0.25 0.24 0.24 0.15 0.09 0.26 025 023
Conductivity| 540 090 | 077 | 075 | 070 | 054 | 055 | 099 | 079 | 075 | 072 | 057 | 055 | 071 | 075 | 055 | 057 Conduotivity] 540 09 | 056 | 050 | 038 | 038 | 030 | 03 | 027 | 026 | 030 | 020 | 010 | 030 | 028 | 0.7
(keal/mhe) ™ "go0c | 096 | 084 | 086 | 077 | 061 | 063 | 104 | 085 | 08 | 080 | 061 | 066 | 075 | 084 | 068 | 062 kealmno) | gooc | 095 | 064 | 085 | 042 | 042 | 036 | 03 | 03 | 0% | 080 | 02 | 015 | 036 | 031 | 030
Requried Water(%) 80 127 1 128 | 58 | 135 | 143 | 83 20 | 124 | 3a | 124 | 14a | 162 | 122 | as | 137 Requried Water(%) 195 | 807 | 285 | 3255 | 388 | 360 | 380 | 424 | 435 | 278 | 580 | 1050 | 365 | 480 | 480

E0tAE! LYSIE PLASTIC REFRACTORIES

INCT- | INCT- | INCT- INCT- | INGT- | INCT- | INGT- | INCT- | INCT- | PIc-1s | Pic2s | Pic-3s
B 120 | 1108 | 1oos | PICTL | PIG-28 | PIC8S | Yy | 135G | 130G | 120G | 110G | 100G | @Gun) | Gu) | (Gun)
B SR BT BT ST BTG5 BTG Si02 4613 | 4444 | 4796 | 3873 | 4687 | 4379 | 3033 | 3777 | 3969 | 453 | 4487 | 5036 | 3873 | 4687 | 4379
Si02 1021 1801 1856 3444 5108 50,44 C(ojrr:}enc;]ls?t?cl)n Al203 3145 | 3093 | 3034 | 4548 | 3386 | 3180 | 5250 | 4380 | 4083 | 3556 | 3620 | 3272 | 4548 | 3386 | 3180
AOs 86'19 78'17 75'13 59'78 e, '89 42'74 (5’%) Fe203 1,47 154 1,06 173 145 159 1.89 176 137 1.31 133 1,16 1,73 145 159
Ghemical Composition(%) Foa0s 103 113 1o 194 507 575 Ca0 1589 | 17.71 1625 | 1109 | 1401 1780 | 1159 | 1191 1317 | 1348 | 1323 | 1239 | 1109 | 1401 17.80
o0 043 052 057 080 185 oy Max Serv, Temp. (c) 1200 | 1100 | 1000 | 1100 | 1100 | 1100 | 1400 | 1350 | 1300 | 1200 | 1100 | 1000 | 1100 | 1100 | 1100
MgO 012 0.15 017 0.33 034 063 Mgﬁ;ﬁﬁg&gﬁ;‘” 950 | 950 | 850 | 1330 | 850 | 550 | 1450 | 1400 | 1300 | 1250 | 1200 | 1200 | 1400 | 950 | 650
— RMaX'S.edr"f' TeEmt?' (? — ;288 ;?gg ;728 ;zgg ;?58 ;?08 110cx24hr | 091 0.90 079 1.30 0.80 052 132 130 122 118 114 113 130 0.80 052
e (Rt ISSUE) () . S 5 S Bulk Density | 1000cx3hr | 0.80 0.79 058 128 0.76 0.50 125 125 115 112 1.05 105 1.8 076 050
1107 x24hr 278 263 246 233 210 210 et) [ 13500xahr o8 T 128
1000 x3h 275 259 240 230 2,05 205 : : n
Bulk Densitylg/.x) 1350“C X3hr 272 265 239 208 202 202 1o00cxshe =
- 5000° XShr S o S oo o oo Cold | 110cx24nr |50 30 30 70 % 10 60 60 60 60 60 50 70 25 10 =
CXr - : : - - : Crushing | 1000cx3hr | 20 20 15 40 10 7 50 40 30 30 30 30 40 10
1107 x24hr 150 130 130 110 110 110 Strength | 13500 xahr = © 2
1000 x3hr 250 200 150 140 120 120 ;
Cold Crushing Strength(kg/cr) 1350vc = 200 20 500 150 0 % (kg/eni) 1500°c x3hr =
L2 110cx24hr | 10 10 10 20 10 6 2% 2% 2% 2% 25 20 20 10 6 o
LE00 500 400 300 250 230 250 Modulus of "yo00cxahr | 8 8 8 15 7 5 15 15 15 15 15 15 15 7 5 T
1107 x24hr 50 40 40 30 30 30 Rupture o e P P [
1000 x3hr 100 80 60 50 40 40 (kg/en') . O
Modulus of Rupture(g/a) 1850°cx3n 120 100 80 70 60 60 1900exne )
CXNr 110cx24hr | 010 | -011 | -013 | -006 | -015 | -016 | -0.10 | -0.10 | -008 | -008 | -009 | -015 | -006 | -0.15 | -0.16 O
1500 x3hr 150 120 100 100 30 80 Permanent
Linear | 1000cx3hr | -085 | -082 | -157 | -025 | -105 | 1567 | -015 | -025 | -044 | -044 | -084 | 063 | 025 | 105 | -057 o}
1101 x24hr -0.07 003 20,05 -0.06 0,09 0,09 Change | 1350'cxahr ~25 1 540 o
1000°cX3hr -0.06 0,03 0,09 012 0,15 015 9 : :
Permanent Linear Change(%) 13500(: XSh 0 '25 0 '40 0'05 0'25 0'28 Ol28 (%) 1500 x3hr %ﬂ
X : - = = — = ET—— 2607 0.20 0.14 0.15 0.24 0.15 0.09 0.35 0.34 0.32 0.29 0.24 0.24 0.24 0.15 0.09 =
1500 x3hr 0,65 0.85 025 03 035 035 ) <
St o o o - o o Conductivity | 540 024 | 017 | 020 | 080 | 020 | 010 | 040 | 088 | 036 | 082 | 026 | 026 | 030 | 020 | 010
Thermal Conductivity(kcal/mhc) 800°C T o o = - o (kcal/mhc) [ ggoe 028 | 021 026 | 050 | 025 | 015 | 043 | 042 | 089 | 084 | 028 | 028 | 055 | 025 | 015
c . : : . . . Requried Water(%) 565 | 590 | 580 | 300 | 600 | 1100 | 875 | 895 | 380 | 380 | 424 | 435 | 800 | 600 | 1100
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MAHE FHAES | OW-CEMENT CASTABLES Silicon-Carbide Castable

Brand WSH-80SC | WSH-60SC | WSH-50SC | WSH-30SC | WSH-20SC | WSH-10SC | WSH-80SCG | WSH-60SCG | WSH-50SCG | WSH-30SCG | WSH-20SCG | WSH-10SCG
Si02 3.00 308 367 479 533 586 367 444 503 6.15 659 728
S a— Al20s 973 2958 39.23 57,65 66.42 76.19 891 2657 36,22 54,64 63,66 73,06
Composition Fez0s 001 033 051 0.86 1.02 119 004 028 046 0.80 093 115
(%) Ca0 217 195 2,00 2,09 213 218 221 382 387 396 3.99 405
SiC 80.75 60.80 50.35 30,40 20,90 10.45 80.75 60.80 50.35 30,40 20.90 10,45
Max. Serv. Temp. (<) 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
Material Requried for Estimating
. weotas lwscran| weoas | WSS | WG [ eorr | WSS | WSC- | yyeos | WS | WSC- | yeog | WSC- | wsc- o) 2450 2500 2600 2700 2730 2800 2200 2250 2300 2400 2450 2500
18SR 18AR 17SR 17AR 16SR 16AR 15SR 15AR 110'Cx24hr 242 248 256 266 269 276 2.00 209 215 222 230 237
Si02 0.11 497 10.78 10,54 10.75 19.41 18.45 15.40 37.45 36.40 3510 3945 37.60 3745 Bulk Density 10001 x3hr 236 244 252 264 265 275 1.94 2.02 2.06 219 225 227
Chemical Al203 99.10 3.22 8479 80.64 8475 7452 7164 7715 5512 5176 5861 5312 51.46 5515 (g/ca) 13501 x3hr 2.43 248 2.56 2.65 270 2.80 2.01 2.10 214 223 231 239
Compositi Fez0 004 | 009 | 103 | 108 | 110 | 107 | 104 | 125 | 221 240 | 210 | 221 215 | 217 100X 249 2o 259 259 208 289 2o 21 218 29 259 248
ompa/og ion| Feabs : : : : : : : : : : : : : : 1107cx24hr 400 400 450 450 500 500 200 250 250 250 250 250
(%) Ca0 0.71 117 1.22 1.25 1.43 251 214 261 3.06 294 3.05 3.06 295 3.15 Colsdtr(;r:éstzing 10007 x3hr 500 500 550 550 600 600 150 200 200 200 200 200
sic 4,80 470 475 480 13501cx3hr 600 600 700 700 700 700 250 300 300 300 300 300
: . . s (ko)
Max. Serv, Temp. (c) 2000 1900 1800 1800 1800 1700 1700 1700 1600 1600 1600 1500 1500 1500 1500cx3hr 700 700 800 800 800 800 300 350 350 350 400 400
ieiciel REsies) 110G x24hr 70 70 100 100 100 100 50 50 60 60 70 70
Estimatinglkg/m) 3100 | 3100 | 8000 | 2900 | 2900 | 2700 | 2650 | 2700 | 2350 | 2300 | 2350 | 2280 | 2250 | 2280 Moddusof | o005 100 100 110 70 0 110 %0 prS %0 50 & 0
kG 13507 x3hr 120 120 130 130 130 130 60 60 70 70 100 100
110cx24hr | 3.08 3.08 2.89 2.84 2.89 264 2.61 2.64 2.29 2.25 2.33 228 2.20 224 ter 15007 x3hr 150 150 150 150 150 150 100 100 110 110 120 120
Bulk Density . _ 110 x24hr 0,03 -0.03 0,03 0,03 -0.03 0,03 -0.03 0.00 0,08 -0.03 0,06 0,03
phvad 1000cx3hr | 3.02 3.00 2.90 284 290 263 259 263 226 220 230 222 218 223 Permanent Linear 1000 @i o oo 00 005 005 00 o 0o 0 0 0o 02
1350cx3hr | 3.02 298 2.80 278 280 262 259 262 225 221 231 222 218 224 szg/r;ge T o0 o010 00 003 006 o5 s o043 oo 050 030 05
1500cx3hr | 2,98 3.03 284 2.80 2.84 2,65 2,62 2,65 225 2,26 2.36 2,20 221 2,26 1500 x3hr -0,28 013 -0.09 -0,09 -0.19 -0.45 0,79 -0.66 -0.60 -0.82 -1.16 -148
110cx24hr 450 800 700 600 900 700 650 900 700 650 900 600 550 700 Requried Water(%) 83 8.0 75 6.6 6.4 6.0 17.0 16.3 16.8 141 181 1.4
G Cor']f,’ 1000 x3hr 500 900 900 700 1000 900 700 1000 800 700 1000 700 600 700
rushing
Brand WSL-80SC | WSL-60SC | WSL-50SC | WSL-30SC | WSL-20SC | WSL-10SC | WSL-80SCG | WSL-60SCG | WSL-50SCG | WSL-30SCG | WSL-20SCG | SL-108CG
Strength
(kg/ci) 1350cx3hr 600 1100 1100 900 1200 1000 900 1200 900 900 1200 1000 800 800 ) 500 1045 1430 2368 2836 307 367 1003 1666 2291 2718 50
1500cx3hr | 800 1200 1200 1000 1400 1100 1000 1400 1000 1000 1400 1100 1000 900 Chemical Al203 973 22.30 28.77 39.12 43.94 48.61 8.91 19.86 24.34 87.59 42.60 48.49
110cx24hr | 100 150 150 120 170 150 120 170 120 120 170 100 ES) 120 C°"‘f£f'“°” nggﬁ 2?; ‘21‘1“2‘ ggi ;;—2 ;Zg ;-gi g'g‘: 2‘2‘2 Sig 1?2 lgi ggg
Modulus of P & . . . . 3 . . g . g . .
Rupture LOWCxI 110 160 160 120 190 160 120 190 140 120 190 140 100 140 SiC 80.75 60.80 50.35 30,40 20.90 10.45 80.75 60.80 50.35 30,40 20.90 10,45
(kg/a) | 1380CX3hr | 120 180 180 150 200 160 150 200 150 150 200 150 110 150 Max, Serv. Temp. (¢) 1700 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
1500cx3hr | 150 190 190 160 220 170 160 220 170 160 220 160 130 170 Material Heql(]krie/d f)or Estimating . 450 . a50 . J. 0200 J J. J 900 0900
Permanent | 110€x24nr | -003 | -006 | -008 | 008 | 003 | 006 | 003 | -006 | -008 | -003 | -006 | -006 | -0.03 0 9/m — — — — — — — — — — — — —
'ox24hr ) . } . ; . | ! | X i .
Linear 1000cx3hr | -0.06 -0.06 -0.19 -0.09 -0.19 -0.09 -0.19 -0.19 -0.22 -0.09 -0.19 -0.16 -0.09 -0.22 Buk Density 1000 xahr 23 247 238 233 228 205 194 198 196 1o 186 187
Ch(;r;ge 1350cx3hr 0.05 -0.09 0.25 0.05 0.35 -0.09 0.07 -0.09 0.34 0.07 -0.09 0.00 0.07 0.34 (/ex) 13507 x3hr 243 238 241 237 234 208 201 201 202 199 190 193
8 1500 x3hr 0.28 015 0.28 012 0.28 -0.56 0,10 -0.56 041 0.10 -0.56 0.32 0.10 0.41 1500 x3hr 245 241 242 238 233 228 207 207 2,02 203 1.96 2,00
Requried Water(%) 56 5.1 53 55 5.1 5.0 5.4 50 6.7 6.8 6.4 6.7 6.8 0.4 ‘ 110°Cx24hr 400 400 450 450 500 500 200 250 250 250 250 250
CO‘gtg;UStp‘”g 10007 x3hr 500 500 550 550 600 600 150 200 200 200 200 200
ko /3) 13501 x3hr 600 600 700 700 700 700 250 300 300 300 300 300
15007 x3hr 700 700 800 800 800 800 300 350 350 350 400 400
110°cx24hr 70 70 100 100 100 100 50 50 60 60 70 70
Modlulus of Rupture| 1000°Gx3hr 100 100 110 110 110 110 40 40 50 50 60 60
(kg/a) 13507 x3hr 120 120 130 130 130 130 60 60 70 70 100 100
15001 X3hr 150 150 150 150 150 150 100 100 100 110 120 120
) o o o _ 110°cx24hr 0,03 -0.03 0,03 0,03 -0.09 0,03 0,03 -0.06 0,06 -0.06 -0,06 0,06
Aluminum -5-5H§-5— _T’_?:,"E 7 HﬁE'IE Permgﬂ:ﬂ‘g':"eaf 1000 x3hr -0.13 -0.09 -0.09 -0.16 -0.16 -0.13 -0.19 -0.16 -0.16 -0.16 -0.19 -0.25
High-Strength Castable for Aluminum Melting Furnace Self-Flow Castable %) ‘Sgg”c XiEf 8;2 ggz gi; 822 8;2 g;g 8“: 832 ggg 84‘2‘ ggg -0-;5
1500'C x3hr 0. -0, 0. 0.1 -0, -0, 0.7 05 -0, 0.7 0. 185
Brand WSC-18AL | WSC-17AL | WSC-16AL Brand sreeie| sres| eer | e gggc 580F§C ggscc Requried Water(%) 83 80 77 72 69 71 17.0 138 141 143 146 148
SiO2 427 15.50 37.45 Sio2 545 | 1058 | 1907 | 2546 | 367 503 | 6.15
Cherical Al203 84.20 72,87 55.12 Chemical | AR08 | 8945 | 8364 | 7426 | 67.15 | 891 | 3622 | 54.64
Composition Composition| Fe203 | 054 | 070 | 132 | 154 | 004 | 046 | 080 Chrome Castable
(%) Fe203 1.16 1.38 2.21 (%)
C?O 246 | 250 | 247 | 256 | 221 | 387 | 396 Brand WSC-80CR | WSC-60CR | WSC-30CR | WSC-20CR | WSC-15CR | WSC-10CR | WSC-80CRG | WSC-60CRG | WSC-30CRG | WSC-20CRG | WSC-15CRG | WSC-10CRG
Ca0 1.86 227 3.06 SiC 80.75 | 50.35 | 30.40 502 0.64 0.64 051 0.49 050 0.03 0.64 0,64 051 0.49 0.50 0.03
Material Requried for Estimating(kg/m) | 3000 2750 2350 maf S(Tg Te”,‘?f’ 1900 | 1800 | 1700 | 1600 | 1700 | 1700 | 1700 Chemical ? '223 106'0756 Sf(;: 605';89 70566; 8;)66: 805'2470 1; 075 3; 0192 603629 7;66; 708f94 803';70
aterial hequried Ttor omposition €203 . A A . A R . . 5 B 5 g
1107 x24hr 297 270 229 Estimating(kg/m) 3100 | 2850 | 2500 | 2500 | 2500 | 2580 | 2580 (%) Ca0 1.94 195 1.89 1.95 195 218 394 395 389 395 395 418
Bulk Density —— . 65 508 110cx24hr | 3,08 281 2.46 243 243 253 253 Cr203 80.14 60.52 30.25 20,54 15.35 11.36 80.14 60.52 30.25 20.54 1535 11.36 8
(g/en) : . . Buk Density | 10000x3hr | 205 | 275 | 240 | 240 | 240 | 249 | 265 Meax Serv. Ter. (c) _ 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 =
1000°c x3hr 285 264 225 (9/a) 1350cx3hr | 302 | 275 | 240 | 240 | 243 | 253 | 255 Vi Reqt‘;;‘fﬂ_f)"r (Bt 3800 3700 3400 3350 3200 3200 3800 3700 3400 3350 3200 3200 'cT)
110x24hr 400 400 400 1500cx3hr | 297 | 276 | 245 | 245 | 248 | 254 | 258 110°Cx24hr 376 364 335 328 316 311 346 334 305 298 286 281 8
Cold Crushing Cold 110°cx24hr | 500 300 250 250 250 300 350 Bulk Density 1000 x3hr 3.70 3.57 3.30 3.26 3.15 3.04 3.40 3.27 3.00 296 285 274 =
osn” | oo | w0 | w0 | o 8o Desomt s o | ow [ or oo e [ om | ee [ x| | i :
ot 't x3hr
P Strength P : : : : : : : : : : : : 18]
1350 x3hr 500 500 500 kg /3) 1850xshr| 700 | 650 | 350 | 350 | 500 | 500 | 600 ‘ 110 x24hr 450 450 450 450 400 300 250 250 250 250 200 100 T
1100 x24hr 80 20 80 1 ?80 c zigr ?gg 52050 65000 64000 66%) 67500 78000 CO‘SUCEL‘;E‘”Q 1000%cx3hr 550 600 600 600 500 400 350 400 400 400 300 200 '5
cx24hr 13501 x3h 700 800 800 800 700 500 500 600 600 600 500 300
Modulus of Rupture 800x3h %0 90 %0 Modulus of - (kg/cn) exonr :
(kg/er) ¢ x3hr s 1000cx3hr | 110 93 55 50 70 0 100 15007 x3hr 1000 1000 1000 1100 1100 700 800 800 800 900 900 500 o
) . 1350cxahr | 140 120 70 70 80 100 120 110Cx24hr %0 %0 90 %0 %0 70 60 60 60 60 60 40
1000%cx3hr 100 100 100 (kg/et) el 50 50 10 0 0 0 20 Mgdu‘t“f:f 1000Cx3hr 100 100 100 100 100 80 70 70 70 70 70 50 iji-T—
110 24hr 003 003 003 A it 1350cxahr 120 120 120 120 120 %0 90 90 9 0 90 60 o0
bormanent Linea : : : Permanent | 110¢x24hr| 003 | 003 | 006 | -006 | -006 | 004 | -0.01 1500°cx3hr 150 150 150 150 150 120 120 120 120 120 120 90 2
rChange(‘Vlo ) ' 800cx3hr -0.06 -0.06 -0.09 Linear 1000cx3hr | -009 | -003 | -009 | -009 | -09 | -0.01 | -0,50 ; 110°cx24hr -0,06 -0.06 -0.06 0,05 005 003 -0.06 -0.06 -0.06 -0,05 005 0,03 %
. Change 1350¢cx3hr | -029 | -016 | -015 | -015 | -0.15 0.09 -0.24 Pe”"gﬂi’r‘j :‘”e’f" 10007 x3hr 0.00 0.00 0.00 -0.06 -0.05 -0.06 0.00 0.00 0.00 -0.06 -0.05 -0.06
oo 0.00 0.08 012 (%) 1500cxahr | 025 | -022 | 025 | 025 | -025 | -020 | -0.10 s 1850 ¢ x3hr 005 012 0,03 0.44 025 0,03 005 0.12 0,03 044 025 0,03
Requried Water(%) 48 49 56 Requried Water(%) 71 72 110 | 110 | 104 03 95 . 15001 x3hr 020 025 030 056 034 006 0.20 025 030 056 034 006
Requried Water(%) 46 46 48 45 50 60 121 12.1 1233 12.0 125 135
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DZ2EI2 MORTAR LA FHAEE ACID-PROOF CASTABLE

Brand AM-40 | AM-39 | AM-38 | AM-37 | AM-36 | AM-35 | AM-34 | AM-32 | HM-40 | HM-39 | HM-38 | HM-37 | HM-36 | HM-35 | HM-34 | HM-32 Brand APCT-120 APCT-100 APCT-80 APCT-80G APCOAT-90
Si02 70,15 72.45 74,00 71.04 95.75
Sio2 761 | 1514 | 2130 | 2940 | 3930 | 4561 | 5615 | 6134 | 7.61 | 1514 | 1949 | 2940 | 3930 | 4561 | 5298 | 6134 o 06 1951 1730 0312 o8
Chemical Composition
Al2Os | 8958 | 8164 | 7329 | 6464 | 5360 | 5414 | 3755 | 3184 | 8958 | 8164 | 7518 | 6464 | 5360 | 4514 | 4298 | 3184 (%) Fe20s 068 084 090 1.06 029
Chemical Ca0 072 076 082 0.74 0.15
Composition| Fe20s | 072 | 121 | 190 | 215 | 223 | 245 | 264 | 274 | 072 | 121 | 172 | 195 | 208 | 216 | 245 | 274 MgO 0ss 067 077 009 003
o0 . : . : :
Ca0 013 | 025 | 022 | 051 | 078 | 095 | 120 | 132 | 013 | 025 | 022 | 051 | 078 | 095 | 024 | 132 Max.Serv. Temp. () 1200 1000 800 800
Material Requried for Estimating(kg/m) 1800 1800 1800 1950
MgO | 010 | 015 | 018 | 020 | 023 | 025 | 031 | 035 | 010 | 015 | 030 | 020 | 023 | 025 | 050 | 035 e 175 1 173 Tea
Bulk Density e
Refractoriess(SK) 40 39 38 a7 3% 35 34 32 40 39 38 37 36 35 34 32 (g/er) 500°cx3hr 1.70 1.68 1.69 178
1000°cX3hr 1,68 168 167 182
Grain Size | +0297mm| 35 | 35 35 | 35 35 | 35 35 | 35 35 | 35 35 | 35 35 35 35 35 P —— 150 150 150 a0
Disililauiten Cold Crushing Strength
(%) -0074mm | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 (kg/ar) 5007cx3hr 300 300 300 300
1000°cx3hr 400 400 400 400
110cx2dnr| 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 T o © o 0
Modulus of Rupture B
Bonding | 1200%cx3hr| 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 (kg/er) Sl 80 80 80 60
Strength 1000 x3hr 100 100 100 100
(kg/er)  11300cx3hr| 40 40 40 40 40 40 40 40 40 40 40 40 1107 x04hr 009 009 009 015
Permanent Linear Change B
1400cx3hr| 50 | 50 | 50 | 50 50 | 50 | 50 | 50 (%) S 018 018 018 -0.24
1000°cx3hr 0,25 0,25 -0.25 0,38
Requried Water(%) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 Water Glass(%) 20 20 0
Requried Water(%) 142 224

E+& | AE{E (Special monolithic refractories)

Brand RM-180 Gl ALPHA GR-95W GR-95CR SIPAT-90
SiO2 032 0.03 0.31 1.05 1.01 2,61
Al203 91.07 95.09 87.08 023 0.22 591
Brand AMS-40 | AMS-38 | AMS-36 QQACSF; M-AX | AP-M1 | AIM-180 | AIM-170 | AIM-160 | AIM-150 | AIM-140 | AIM-130 | AIM-120 | AIM-100 o Fe203 025 0.04 0,08 0,54 0.54 0.04
Composition Ca0 348 434 0.18 1.60 159 0.15
SiO2 477 2677 | 3747 477 2130 | 9372 747 1114 | 1443 | 2940 | 3930 | 8567 | 8567 | 8567 %)
MgO 4.49 0.01 12.06 96.49 95.40
Al203 9214 | 6880 | 5648 | 8380 | 7329 184 9128 | 8664 | 8337 | 6464 | 5360 | 1161 11,61 11,61 Cr203 0.68
Sic 90,04
Ghemical Fe20s3 033 054 098 033 1.90 093 0.15 0.35 048 195 208 1.02 1.02 1.02
SaRstan Max. Serv. Temp. () 1800 1900 1900 1900 1900 1700
(%) Ca0 0,04 0.04 0,04 0,04 0.22 031 0.05 0.05 0,09 0,51 078 002 0.02 0.02 Material Requried for Estimating(kg/m) 2800 2800 2850 2600 2600 2300
110°c x24hr 277 273 258 254 225
MgO 0.05 0.05 0.09 0.05 0.18 0.04 0.05 0,07 0.20 0.23 003 0.03 0.03
Bulk Density 10007 x3hr 272 268 2,50 249 219
Cr203 785 (9/cn) 1350 x3hr 273 260 254 250 1)
L
15007 x3hr 273 254 282 255 254 2.14 o
Refractoriess(SK) 40 38 36 38 38 =
110 x24hr 400 600 400 200 326
Max. Serv, Temp. () 1800 1700 1600 1500 1400 1300 1200 1000 CO'Sdt Crusif;]ing 1000 x3hr 400 700 50 30 539 8
reng
(kg/ex) 1350 x3hr 700 900 250 100 =
Grain Size | +0.297mm | 45 45 45 45 35 35 45 45 45 45 45 45 45 45 =
e 15007 x3hr 800 1000 50 300 200 751 W
Distribution T
(%) -0,074mm 71 71 71 71 71 71 71 71 71 71 71 71 71 71 110 x24hr 80 100 100 40 176 5
1000 x3hr 90 120 20 15 200 -
110cx24hr | 100 100 100 100 20 20 10 10 10 10 10 10 10 10 MOdU'UE i UiV
(k) 13501 x3hr 120 150 100 50 O
Bonding | 1200cx3hr | 110 110 110 110 30 30 20 20 20 20 20 20 20 20 1500 x3hr 150 170 20 100 60 187 %
Sliengir 110 x24hr -0,09 -0,09 oo
(kg/en) | 1300cx3hr | 120 120 120 120 40 30 30 30 30 30 30 ) -l
Permanent Linear 1000 x3hr 0,09 0.03 0,06 -0.06 0.13 <
Change <
1400cx3hr | 140 140 140 50 40 40 40 40 (%) 1350 x3hr 0.41 0.15 022 -0.22
1500 x3hr 0,44 0.32 1,99 -0.44 0,34 0.16
Requried Water(%) 50 50
Requried Water(%) 89 10.3
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Shapes and Sizes
FCH A
T
B
L
D+ A —
T
B
L
-C
DA T — B
A
-CH
HHT —C
A
—B—
FCH A |
B
—Cc— A |

A7 HE A2 GA

-
24(Shape)

Dimension
T#2{(Shape) A B c
230 114 65
253 e 215 105 65
STRAIGHT = 228 110 60
=23 250 123 65
SPLIT /28 230 114 32
SOAP 1,8 230 57 65
—
T Dimension
—— e,
A2Shape) A B C D NS
Stz K1 230 114 65 59 Y1
ARCH K2 230 114 65 50 Y2
K3 230 114 65 32 Y3
— " N
— Dimension o
ohape) A B © D | tiSus
A28 J1 230 114 65 55 T1
WEDGE J2 230 114 65 45 T2
J3 230 114 65 35 T3
—
T Dimension
—— the,
A2Shane) A B c D NS
|5 S1 230 114 105 65 B1
KEY S2 230 114 85 65 B2
S3 230 114 65 65 B3
Emenswon A B c
~—_
=4y 456 230 65
5y 570 230 65
=6E 684 230 65
—
T Dimension
F2(Shape) 4 E C
U6y 390 230 114
sy 520 230 14
108 650 230 114

to] CHEA 2RUZ0] Tt 20|, 012)= CiYe MES0] R, 2HO| Q7 27101 Zgle! T 2 designoll S =

(Above products are our typical shapes only. Other shapes and customized designs are also available upon request.)

[e]]
M

= &4t (0] UCH,

~a

@
o

HZE W7 AHe}
Standard Anchor Brick

— D .
-ﬁ"—‘.(S?aDé)&enslon ‘ h a b
LW 130 230 130 80 80
LW 131 230 130 80 70
LW 132 230 130 80 60
LW 150 230 150 80 80
LW 151 230 150 80 70
LW 152 230 150 80 60
LW 180 230 180 80 80
LW 181 230 180 80 70
LW 182 230 180 80 60
LW 200 230 200 80 80
LW 201 230 200 80 70
LW 202 230 200 80 60
LW 230 230 230 80 80
LW 231 230 230 80 70
LW 232 230 230 80 60
LW 250 230 250 80 80
LW 251 230 250 80 70
LW 252 230 250 80 60
e~ Dimension | h 8 q a b
T 130 230 130 80 80 79 79
LT 131 230 130 80 71 79 70
LT 132 230 130 80 61 79 60
LT 150 230 150 80 80 79 79
LT 151 230 150 80 71 79 70
T 152 230 150 80 61 79 60
LT 180 230 180 80 80 79 79
LT 181 230 180 80 71 79 70
LT 182 230 180 80 61 79 60
LT 200 230 200 80 80 79 79
LT 201 230 200 80 71 79 70
LT 202 230 200 80 61 79 60
LT 230 230 230 80 80 79 79
LT 231 230 230 80 71 79 70
1T 232 230 230 80 61 79 60
LT 250 230 250 80 80 79 79
LT 251 230 250 80 71 79 70
LT 252 230 250 80 61 79 60
fi=d T2(Shape) 20l(L)(mm) HH(V)(ce) SHE(Unit WL)(Kg) H|11(Reference)
RHB-250 230 2,168 48
RHB-280 280 2,805 6.2
FaPST-S RHB-350 350 3433 76
(Roof) RHB-400 400 3897 86
RHB-450 450 4,465 08
RHB-500 500 5072 12
SAB-250 250 2616 58
SAB-300 300 3,104 68
eag SAB-350 350 3591 79
(Other) SAB-400 400 4,078 90
SAB-450 450 4,566 100
SAB-500 500 5054 111
WAB-22A 220 3.449 76
WAB-29B 290 4623 102
SRIBA WAB-34A 340 5556 122
(Sidewall A) ' :
WAB-45A 450 7,555 166
WAB-55A 550 9,285 204
WAB-228 220 3834 85
WAB-298 290 5,000 13
WAB-348 340 5942 134
Bi7I28 WAB-428 420 7310 16.4
(Sidewall B) | waB-458 450 7.941 179
WAB-558 550 9,671 218
WAB-588 580 10,111 22,7
WAB-618 610 10623 239
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W 1/2" U Bolt

PT-165

INCT-80N

Gas pipe setting

(RHB-350)

LA

. Circumferential load on 1m wall

- Amount of load in 3 directions on furnace wall

BE LStE 25 SHte
SK °C °F SK “C °F SK “© °F
8 1,250 2,275 18 1,500 2,732 33 1,730 3,146
9 1,280 2,330 19 1,620 2,768 34 1,750 3,182
10 1,300 2372 20 1,530 2,786 35 1,770 3,218
1 1,320 2,408 26 1,580 2,876 36 1,790 3,254
12 1,350 2,462 27 1,610 2,930 37 1,825 3,317
13 1,380 2,516 28 1,630 2,966 38 1,850 3,362
14 1,410 3,670 29 1,650 3,002 39 1,880 3,416
15 1,435 2,615 30 1,670 3,038 40 1,920 3,488
16 1,460 2,660 31 1,690 3,074 41 1,960 3,560
17 1,480 2,696 32 1,710 3,110 42 2,000 3,632
2 dAE xi2 ALt
— A T
P | 0 . [~ - 29 Arch R4 (sh)2M ArchgtXIE(r R Alet
- \ Y : | / \\\ - Radius of arch for furnace
A NS\ Ly ] / N -1 50 TR Zolm) = S22 o
<N MVt % ~L_ // 1 : giete] ol(m) &
N o ol N o -d @ ¢loto] Hmy|E - 29| Arch RI%= (s1)2M ArchZa2H(0)] Al
| V h " SWiBHZ Bol 1mE 3 YisfoZ Hh= F1E - Ceniral angle of arch for furnace
”””””””” T -C e Yo imd Y Yeez Y okE Sin1/20= =
y M “H B Blo] 1mg Bio| Kzt wiBtoR e 1E g
N W - 29 Arch X4 (r.8)2 M ArchQtZ S (arc)Q] At
N - 1 1 Average arc length(m) - Inner arc of arch for furnace
R\ \ -t 1 Brick height(m) L=2rr 8
T O~ - d : Buk density 360
- W : Gravity load on 1m wall - 2E0f Za)s 3451o| B15(loading) AT
P e
“H

. Vertical load to the 1m wall

W = 1/2td C=Wcosec 1/26 H = Wcot 1/26

HXM & E(Keal/mhr)C

Alumina—Silical| LiStE2]| stst =M1t LiSt=2 2H|

42

°C
2,000 rriS
M0 M2oLEsts | DoR0|UELSIE | 84
Wo L%Vé?fgfg”ri\?a High—Alumin: i
< E 401
1,900 (RS Rech_‘i :
> D
2 Rad o 7‘
z\‘og/\ / 72
%
1,800 ol wer
135 ST ER
p N o135
4

1,700

U2 0|LFEILHSHE| Alumina Refractory

200 E Siimbnite

2
Jol B :
= o
1,600 : W
e =)
o I =
INES uF °
Sio: 10 20 30 40 50 60 70 80 90 AL:Os

ZIS Lol @HCE

Brchordr

ISRE

A

OHLHI A O[2)

30 Magnegia B

o

o)

~

Ch

ome—M

Thermal Conductivity
o
o]

22 i

2.0 AR 2% T B E]

1.8 TOUS [AITINg B

\

N

1z

:rg L fo
R

\
|

|
1.0 — FRETer
£47d FOjou

T
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SEHEC
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sl

-
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Your global refractories partner,

KOREA

HQ

IRON
AND STEEL

OTHER
INDUSTRIES

JAPAN

K3&ucel

ZNHE GUA| HUBEH242 39
39, Sanmakgongdanbuk 4—gil, Yangsan—si, Gyeongsangnam—do, Korea

Tel. +82—-55-383-8001 Fax. 055—-383-8008

YT TN HE2 168 2EEHY 5022

Rodem tower 502, 168, Bamjeol—ro, Dangjin—si, Chungcheongnam—do, Korea
Tel, +82—-41-352-7215~7 Fax. 041-352-7103

A71= HYA| ol2t2 60 ZHSKH I3 CS 13062

SK Technopark C—1306, 60, Haan—ro, Gwangmyeong—si, Gyeonggi—do, Korea
Tel. +82—2—2083-2338~40 Fax. 02—2083-2341

58

2—8, Imojimachi, Kokurakita—ku, Kitakyushu—shi, Fukuoka, 803—0821, Japan
Tel. +81-93-953-6325 Fax. +81-93-953-6326

WONIJINGroup

o|E

EUROPE
UK The Innovation Centre, Vienna Court, Kirkleatham Business Park, Redcar, TS10 5SH, UK
Tel. +44-114-223-8233 Fax. +44-114-223-8234
NL RTC ljmond Rooswijkweg 126, 1951MK, Velsen Noord, NL
Tel. +31-251-291-615
CHINA

SHANDONG Nancheng Cun, Shangmazone, Chengyang district, Qingdao, Shandong, China
Tel. +86—-532—-8781-8666 Fax. +86—-832-8781—-8666
LIAONING Funan street Jinglao directorial area, Dashigiao, Liaonging, China

www.kdw.co.kr
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BEIE2 1967E Yo ol Xk BiM7| S AMEL HEL ING S92 OlUX| A i & S8, 22|10
LietE, 222 59| ofUX] A8 HHIE Sot0] t2izat el siEU dezs ds dele 218
AT MRS S8 BAXY 7|04Q XFHO| ZIXIE MEA FZot0, = YSUAL M7k TEHTE 2
AE o4 EgU

Since its establishment in 1967, Wonjin Group has focused on energy supply and resource
development such as coal, coal briquettes and LNG, We have also devoted ourselves to utilizing
these energy souces through refractories and boilers, Wonjin will continue to be your trusted
partner by developing environmentally friendly products to lower carbon emissions and creating
value from resource development.

ES

Kyungdong

BETAZIA
Kyungdong City Gas

REISULLIVES
Kyungdong E&S

dse
Kyungdong Development

A |
I

sl
Kyungdong Navien

ZSUEY
Kyungdong Network

a0t
Kyungdong Everon

ASE[ol|l&
Kyungdong TS

ZsYsofo|=

Kyungdong Worldwide

=il

Wonijin

459

Kyungdong One

At RIBYR (5=2)
Zhangjiagang Wonijin Industrial
Materials

E7rREIX Y (B=)
Zhangjiagang Wonijin Renewable
Resources

430l x]
Kyungdong Energy

J12IHH0| 0 A
CGreen Biomass

PT KD Mineral IDN (I H|A|0f)





