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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

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

The first Korean refractories manufacturer to enter into China via wholly
owned subsidiaries Established Yingkou Wonjin 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 Wonjin Special
Refractories Co., Ltd.

Established Wonjin JP Co., Ltd.
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WONJIN Worldwide
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Speed and Proaction
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Pioneering Spirit
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Global Standard and
Customer Satisfaction

Established Wonjin Europe BV

Established refractories technical consulting and installation company Total

Refractories Management Co., Ltd., UK

Started Engineered material (environment friendly building material) business

After the joint new business with “Kyungdong Co., Ltd”, separated out
“Kyungdong Development Co., Ltd.”, “PT. KD Mineral IDN” and “Yingkou
Kyungdong Biomass Energy Co., Ltd.” related in Energy business.
Established of Kyungdong Energy Co., Ltd.

Changed name “Wonjin Worldwide Co., Ltd.”, “Kyungdong Worldwide Co., Ltd.”
Kyungdong Energy Co., Ltd. developed soil improvement additive(Bio-Char)
PT. KD MINERAL, established a wood pallet factory

Kyungdong Energy Co., Ltd, registerd the brand ‘Amazon charcoal’

Engineered material business, New brand “Kyungdong S-WOOD” started ,

lunched “Kyungdong Sunmaru”

Kyungdong Development Co., Ltd. merged Kyungdong Energy Co., Ltd.
Established Wonjin Worldwide Co., Ltd.(Refractory division) divided from
Kyungdong Worldwide Co., Ltd.

Establishment of joint investment production corporation in China

(Zibo Hengsen Refractory Material Co., Ltd.)




GLOBAL NETWORK

WONJIN'S
GLOBAL NETWORK
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Wonjin Worldwide Co., Ltd.
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2IZIEUROPE B.V.
Wonjin Europe B.V. Co., Ltd.

TP
Wonjin JP Co., Ltd.

06

K WONIJIN worldwide

Far=1=tel 1=

YINGKOU HONGYU WONJIN

1S 0| RIS B S FHDAL

ZIBO FUBANG WONJIN

ZEHRARATIL S Z 07| R3S AL

el

’0'

WONUJIN JP

21zp

QINGDAO WONUJIN
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Wonjin BAC
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WONJIN Worldwide

MAE7|X| | Production Base

' .
frlgeeto|l=
Wonijin Worldwide Co., Ltd.

A4 At2E(Capa) : 54,000ton
Monolithics, Casting

HEATIESLISINE RSHSAL
Qingdao Wonijin Special Refractory Technology Co., Ltd.

A At2¥(Capa) : 18,000ton
Monolithics, Special products, Casting

ARSI 2 t7 | REHS AL
Zibo Fubang Wonijin Refractory Technology Co., Ltd.

A 4AH2¥(Capa) : 12,000ton
Hollowware, High Alumina bricks, Clay bricks

AR ELIATILEI R BB AL
Yingkou Hongyu Wonijin Refractory Material Co., Ltd.
AiAt2K(Capa) : 100,000ton

Magnesia-Carbon bricks, Alumina-Magnesia-Carbon bricks,
Magnesia-Alumina-Carbon bricks etc.

=0
2IZIVina
Wonijin BAC Co., Ltd.

AA2E(Capa) : 7,200ton
Magnesia-Carbon bricks, Alumina-Magnesia-Carbon bricks etc.
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Research and

Development Center
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1714 | R&D CENTER

MINERALS & RECYCLING
DIVISION

MY

S (-\l
Nickel L|Z! @

Lime MA13]

Green/clean coal DEVELOPMENT CENTER
veeo” xo A
JelE 282 SYAUFL

Semi-fused Iron

REFRACTORIES
DIVISION

Refractories
Minerals related to refractories
Finite element analysis
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CENTRAL RESEARCH &

Wonjin Research and Development (R&D) center was established in 1987.
Wonjin 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 five research and
development.

ENGINEERED MATERIAL
DIVISION

ik

Wood Plastic Composite (WPC)
Foam glass &$Z 2|

Bio Char

Building materials Z1=Xkxy

ENERGY DIVISION
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Biomass fuel : Pellet, Torrefaction

Biomass fuel combustion technology
Coal briquette

ECO-FRIENDLY
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Eco-Friendly Refractories

Environmental effect search
Workplace friendly design
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As the root of the Wonjin Group, Wonjin Worldwide completed
the construction of a domestic Yangsan plant in 1987 and
established a technology research center. In the early 2000s,
we entered China for the first time in the domestic industry and
completed the vertical integration of the refractory business.
Wonjin Worldwide has sales subsidiaries in Europe, Japan and
China as well as domestic sales. We have been promoting our
business with the goal of becoming a “first-class company in the
material field” on the global stage.

LHSIAF & | REFRACTORIES DIVISION

INCINERATOR PLANT

PETROCHEMICAL

CEMENT

| POWER PLANT

WONUJIN Worldwide

LIME

NON-FERROUS METALS

REHEATING FURNACE

GLASS
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Refractories are chosen according to the type of incinerator and commonly chosen
qualities are alumina based or chrome based refractories. With Wonjin's extensive
knowledge and experience in the supply of materials and installation,
we will provide the best technical solution for your refractories needs.

Low Cement Castable(High-strength)

General Low Cement Casteble

EE{2| 2Zt2 | ROTARY KILN

Alumina & Mullite Brick

WONJIN Worldwide

55 AZI2 | FLUID BED INCINERATOR

Division WSC-15  WSC-16 WSC-165 WSC-17  WSC-18  WSC-19  WSC-195
Max service temperature oC 1550 1600 1650 1700 1800 1900 2000
_ Density  at 110°C 24Hr  kg/m? 2260 2320 2500 2630 2920 3050 3120
Pf:gi'rctlaés CCS  at110°C 24Hr  MPa 58 61 72 70 66 65 100
MoR  at110°C 24Hr  MPa 10 11 9.5 13 12 12 17
PLC  at 110°C 24Hr % -0.04 -0.04 -0.03 -0.03 -0.03 -0.02 -0.03
Al20s % 52.2 54.5 64.1 72.3 84.6 84.2 96.9
Chemical Si02 % 40.4 40.7 28.7 21.8 10.6 4.29 1.27
Analysis Fe203 % 1.1 1 1.3 1.2 0.9 0.5 0.04
Ca0 % 2.4 2.2 2.8 2.3 1.3 1.2 1.2
Water addition (by weight) % 5~8 5~8 4~7 4~T7 4~6 4~6 5~6
Installation Vibrating
o General Low Cement Casteble
Division
SFC-16 SFC-17 SFC-18 SFC-19
Max service temperature CE 1600 1700 1800 1900
_ Density  at 110°C 24Hr  kg/m? 2430 2570 2790 3140
Pl::gzlri?els CCS  at110°C 24Hr  MPa 45.0 51.2 30.0 45.0
MoR  at110°C 24Hr  MPa 7 9.1 5 8
PLC  at 110°C 24Hr % -0.05 -0.03 -0.06 -0.06
Al20s % 66.5 75.5 82.9 92.2
amie] Si02 % 26.2 18.3 10.2 2.6
Analysis Fe203 % 1.1 0.9 - -
Ca0 % - 2.5 2.7 2.1

Installation

Slef Flowing
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*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.

Division

Alumina - Mullite Brick

SA-37 SA-38 SA-40 SA-4OF SA-40P SA-40S SA-40TS SA-40CZ
SK 37 38 40 40 40 40 40 40
Density 2500 2650 2950 3050 3150 3250 3000 3200
Physical A.P(%) 18 18 17 16 16 16 13 15
Properties CCS(MPa) 70 80 90 90 90 95 120 125
RUL 1580 1600 1700 1700 1700 1700 1700 1700
Thermal/E 0.6 0.65 0.75 0.75 0.75 0.75 0.72 0.72
Al20s 63 73 86 88 92 95 85 86
Si02 31 22 12 10 6 4 - -
Chemical Fe20s 1.7 1.5 0.7 0.5 0.4 0.4 0.6 0.3
Analysis Crz203 - - - - - - - 3.8
Zr02 - - - - - - - 3.5
SiC - - - - - - 2.5 -
Division Mullite - Alumina Brick
WIB-60 WIB-60S WIB-60P WIB-70 WIB-70S WIB-70P WIB-80 WIB-85
SK 37 37 37 38 38 38 39 40
Density 2520 2550 2550 2650 2700 2700 2850 3050
Physical A.P(%) 17 16 15 17 16 15 18 16
Properties CCS(MPa) 75 75 110 80 90 110 80 90
RUL 1600 1650 1600 1650 1650 1650 1670 1700
Thermal/E 0.6 0.5 0.6 0.6 0.6 0.6 0.65 0.7
Al20s 63 b4 63 73 75 74 82 88
Chemical Si0:2 33 32 31 23 22 21 15 10
Analysis Fe203 1.5 1.3 1.3 1.2 1 1 0.8 0.6
P20s - - 1 - - 1 - -

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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CHEtAMAZEZ | MULTIPLE HEARTH INCINERATOR

28E | MELTING FURNACE

Alumina - Chrome Castable

Alumina - Chrome Castable

Division WSC-10CR  WSC-20CR ~ WSC-30CR  WSC-40CR  WSC-60CR
Max service temperature S® 2000 2000 2000 2100 2100
E Density  at 110°C 24Hr kg/m? 3200 3290 3300 3450 3560
Properties ccs at 110°C 24Hr MPa 95.0 100.0 80.0 66.0 55.0
MoR at 110°C 24Hr MPa 18.0 20.0 15.0 12.0 9.5
PLC at 110°C 24Hr % -0.04 -0.03 -0.06 -0.04 -0.05
Al20s % 84.4 77.7 645 54.8 37.1
_ Si02 % 1.0 0.8 2.1 0.4 19
Clzmezl el % 05 05 0.4 0.4 0.4
Analysis
Ca0 % 2.3 2.2 2.4 1.7 18
Crz0s % 1.7 18.8 30.1 40.8 55.6
Water addition (by weight) % 4~7 4~7 5~8 4~7 4~7
Installation Vibrating

WONJIN Worldwide

AEF| AZF2 | STOKER INCINERATOR

Dense Castable

EFE|2 | FUME INCINERATOR

General Castable

Pure Alumina & Alumina - Chrome Brick

Pure Alumina Brick Alumina - Chrome Brick

Division WA-99  WT-99  PAB-90C PAB-85C PAB-80C PAB-70C PAB-60C PAB-50C PAB-40C
SK 42 42 42 42 42 42 42 42 42
, Density 3250 3280 3270 3280 3380 3460 3560 3670 3780
Pf:gz'rct?els A.P(%) 17.0 18.0 16.0 17.0 15.0 14.0 15.0 15.0 15.0
CCS(MPa) 100 95 100 100 100 110 15 120 120
RUL(°C) 1750 1750 1750 1750 1750 1800 1850 1850 1850
Thermal/E 0.78 0.78 0.79 0.80 0.80 0.80 0.80 0.80 0.80
, Al0s 99.2 99.4 93.0 87.0 73.0 66.0 56.0 46.0 36.0
i\:"‘arl*;gasl Fe20s 0.1 0.1 0.2 0.3 0.3 0.2 0.3 0.3 03
Cr20s ; - 5.0 10.0 20.0 30.0 40.0 50.0 60.0
Location High-Temp Furnace

Division
CT-130 CT-130S CT-140 CT-140S  HACT-150 HACT-150H
Max service temperature °C 1300 1350 1400 1400 1500 1500
Physical Density at 110°C 24Hr kg/m? 1940 1980 2090 2080 2050 2130
Properties CCS at 110°C 24Hr MPa 24.0 32.0 36.2 38.5 22.4 45.0
MoR at 110°C 24Hr MPa 5.8 6.3 6.8 8.1 5.1 8.5
PLC at 110°C 24Hr % -0.04 -0.04 -0.06 -0.05 -0.03 -0.04
) Al20s3 % 45.7 49.3 52.9 50.5 52.6 53.6
i:j;gi‘ Si02 % 443 39.3 3.4 35.5 33.2 30.4
Cal % 5.5 6.0 7.4 9.4 9.2 10.8
Water addition (by weight) % 11-15 11~15 10~16 10~17 10~17 12~15
Installation Pouring
Division Hi - Alumina Castable
HACT-160 HACT-160S HACT-165 HACT-170 HACT-180 HACT-180S
Max service temperature °C 1600 1600 1650 1700 1800 1800
Physical Density at 110°C 24Hr kg/m3 2150 2150 2210 2450 2760 2770
Properties EES at 110°C 24Hr MPa 34.1 35.3 30.0 36.2 38.0 44.0
MoR at 110°C 24Hr MPa 7.1 7.6 6.0 5.3 7.3 8.2
PLC at 110°C 24Hr % -0.07 -0.07 -0.09 -0.06 -0.05 -0.06
] Al203 % 58.9 54.3 60.9 78.1 92.3 95.3
i\r:]z’:;'scgl Si02 % 28.7 31.1 28.7 8.9 1.0 0.1
Cal % 7.6 7.3 6.3 7.4 2.3 3.2
Water addition (by weight) % 12~15 11~15 11~14 7~12 5~10 5~10
Installation Pouring

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.

12

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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POWER PLANT
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Wonjin recommends castables containing high silicon-carbide content to increase heat
recovery efficiency and the gunning installation method for easier and faster installation.

Silicon Carbide Castable

Silicon Carbide Castable
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Silicon Nitride & Silicon Carbide Brick

WONJIN Worldwide

Silicon Nitride Brick

Division
SN-1 SN-2
Density 2650 2550
Physical A.P(%) 15.0 17.0
Properties CCS(MPa) 165 100
RuL(°C) 1700 1700
Thermal/E 0.45 0.45
Chemical Al203 75.4 91.0
Analysis SiaNs 22.6 3.0
SiC

Silicon Carbide Brick

SN-3 SC-1 SC-90 SC-85 SC-50
2700 2650 2650 2600 2600
17.0 13.5 13.5 14.0 15.0
200 110 160 120 65

1700 1750 1700 1700 1600
0.45 0.78 0.78 0.80 0.79
74.0 90.0 90.0 85.0 50.0
24.0 - - - -

High-temp Furnace

Dense Castable

Hi-Alumina Castable

HACT-155RG HACT-16SRG WSC-16G ~ WSC-16GS ~ WSC-17G  WSC-17GS

Division
Max service temperature oG 1550
Physical Density at 110°C 24Hr  kg/m3 2050
Properties EES at 110°C 24Hr MPa 23.4
MoR at 110°C 24Hr MPa 7.6
PLC at 110°C 24Hr % -0.06
Al203 % 54.3
) Si02 % 32.7
ihnear{;'scizl Fe20s % 11
Ca0 % 9.2
SiC % -

Installation

1650 1600 1600 1700 1700
2050 2320 2340 2350 2370
25.0 80.0 70.0 67.0 65.0
7.6 1.0 12.0 12.0 13.0
-0.06 -0.08 -0.05 -0.08 -0.06
58.3 67.2 65.9 74.3 73.6
27.6 21.9 18.9 14.8 1.7
1.1 0.9 1.3 0.87 1.06
8.5 7.1 7.3 7.0 7.5

- - 4.2 - 3.8

Gunning

Division WSC-15SC  WSC-30SC ~ WSC-50SC ~ WSC-60SC  WSC-85SC
Max service temperature 0@ 1700 1700 1700 1700 1700
Physical Density at 110°C 24Hr kg/m3 2000 2700 2650 2700 2660
Properties CCsS at 110°C 24Hr MPa 11.0 70.0 41.0 90.1 105.0
MoR at 110°C 24Hr MPa 4.0 11.0 8.5 13.2 13.5
PLC at 110°C 24Hr % -0.06 -0.06 -0.06 -0.05 -0.04
Al203 % 455 55.8 40.6 28.4 7.2
] Si02 % 29.6 4.9 6.1 6.0 2.9
ihnearl';'scizl Fe203 % 1.0 0.8 03 0.1 0.1
Ca0 % 4.8 2.4 1.5 1.5 1.9
SiC % 16.5 33.5 49.5 60.2 83.5
Water addition (by weight) % 14~16 4~7 4~7 4~7 4~b
Installation Vibrating
Division Silicon Carbide Castable
SFC-30SC SFC-60SC SFC-85SC WSC-60SCG  WSC-85SCG
Max service temperature CE 1700 1700 1700 1600 1600
Physical Density at 110°C 24Hr kg/m? 2640 2500 2460 2260 2250
Properties CCS at 110°C 24Hr MPa 60.0 43.0 42.0 28.0 35.0
MoR at 110°C 24Hr MPa 10.0 9.0 8.0 7.0 4.9
PLC at 110°C 24Hr % -0.03 -0.05 -0.06 -0.06 -0.05
Al203 % 54.2 28.3 8.7 20.6 9.1
) Si02 % 7.8 6.1 3.4 7.2 2.3
ihnearl’;'sciasl Fe20 % 09 03 0.1 03 0.1
Ca0 % 2.5 2.2 2.1 7.5 2.3
SiC % 31.2 61.1 83.5 60.1 85.1
Water addition (by weight) % 7~9 9~12 9~12 - -
Installation Slef Flowing Gunning
*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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*The technical data represent the typicality of the current production.

*Please contact the head office for specifications on products that are not supplied.
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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 Wonjin 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.

Insulating Castable

WONJIN Worldwide

Max. Service Bulk Density

Division Temp(°C) (Kg/m?) Al203 Si0z Installation REMARKS
1:4 MIX PIC-1 1000 1380 47 39 Pouring -
LHV=1:2:4 PIC-2SF 1100 850 28 44 Pouring Heater Hot Face, Stack
LHV=1:2:4 PIC-2SF 1100 1060 28 44 Gunning Heater Hot Face, Stack
Lv=1:6 PIC-3S 1000 550 29 49 Pouring Heater Clod Face
Lv=1:6 PIC-3S 1000 720 29 49 Gunning Heater Clod Face
LHV=1:2:3 INCT-110 1100 1090 38 43 Pouring -
IN' CASTABLE INCT-110S 1100 930 32 46 Pouring -
IN' CASTABLE INCT-110LF 1100 670 31 46 Pouring NCC,Reformer
IN' CASTABLE INCT-110RF 1100 1190 52 25 Pouring NCC,Reformer
IN' CASTABLE INCT-120 1200 1170 40 41 Pouring ASTM Class P
IN' CASTABLE INCT-120S 1200 940 32 4h Pouring ASTM Class O
IN' CASTABLE INCT-120LF 1210 1020 38 43 Pouring NCC,Reformer
IN' CASTABLE INCT-125S 1260 950 41 38 Pouring -
IN' CASTABLE INCT-130 1300 1230 41 43 Pouring -
IN' CASTABLE INCT-130SP 1300 940 41 39 Pouring -
IN' CASTABLE INCT-130LF 1300 1080 41 38 Pouring NCC,Reformer
IN' CASTABLE INCT-135LF 1355 1250 48 32 Pouring NCC,Reformer
IN' CASTABLE INCT-140 1400 1300 46 38 Pouring ASTM Class Q
IN" CASTABLE INCT-140S 1400 1060 42 39 Pouring -
IN" CASTABLE INCT-140LF 1400 1350 59 26 Pouring NCC,Reformer
IN' CASTABLE INCT-140RF 1400 1380 61 24 Pouring NCC,Reformer
IN" CASTABLE INCT-145LF 1450 1330 57 29 Pouring NCC,Reformer
IN" CASTABLE INCT-150LF 1500 1380 59 27 Pouring NCC,Reformer
IN' CASTABLE INCT-160 1650 1580 60 32 Pouring -
IN' CASTABLE INCT-170 1750 1730 94 0 Pouring Carbon Black, Secondary Cell

Fire Brick
Division Refra[cst;r]'mess Bu[“;g[;fnn;lty Al203 Si02 REMARKS

Super Duty Fire Brick SK-33 33 2060 41 55 Radiant Floor

First Quality Fire Brick SK-34 34 2170 4b 51 Radiant Floor
High Alumina Brick SA-36 36 2500 52 42 Incinerator
High Alumina Brick SA-38 38 2650 73 22 Incinerator
High Alumina Brick SA-40 40 2950 86 12 Incinerator
High Alumina Brick SA-40R 40 2950 86 12 Incinerator
High Alumina Brick SA-40S 40 3250 95 4.0 Incinerator
High Alumina Brick SA-42 42 3.28 99 0.1 Incinerator

Special Insulating Fire Brick
Division M;:-msp‘jggfe B“[l;g[;;”;'ty A0:  Si0: REMARKS

Insulating Fire Brick SIB-125 1260 600 45 50.0 NCC
Insulating Fire Brick SIB-125L 1260 510 43 50.0 Reformer
Insulating Fire Brick SIB-140 1400 780 54 41.0 Secondary Cell
Insulating Fire Brick SIB-145 1430 800 56 39.0 Reformer
Insulating Fire Brick SIB-155 1550 880 65 32.0 NCC, Secondary Cell
Insulating Fire Brick HIB-160 1650 1010 71 26.0 Ferrite Klin Car
Insulating Fire Brick HIB-170 1700 1200 77 21.0 Carbon Black
Insulating Fire Brick HIB-180 1800 1630 99 0.5 Secondary Cell
Insulating Fire Brick FIB-99S 1800 1650 99.7 - Secondary Cell

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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PRODUCT

AHE

CEMENT

Rotary Kiln0fl= Silicon carbide -Alumina2}t 24 Magnesia-spinel LIS}S0| F2 A5 Qlo0f,

Aztzko| Z7|2 pyrorotor

Silicon carbide-alumina and fired magnesia-spinel refractories are mainly used for rotary kilns, and dense
aluminum refractories are used by expanding the pyrorotor due to the increase in incineration amount.

5101 X|LZ! Alumina LHSH20| AFRE| 1 Qi&LICH

Rotary Kiln / Suspension Preheater Brick

Rotary Kiln/ Suspension Preheater Castable

WONJIN Worldwide

Division

Density
Physical A.P(%)
Properties CCS(MPa)
RUL(°C)
RUL(°C)
Al203

Chemical

Analysis Fe203

Location

Remark

WMS-15AS

2950
17
70
1700
1.2
13-15
0.3
0.5
(Mg0) 80.0
R.K
Transition
Zone

Magnesia-

Spinel Brick

WCB-1680
38
2680
17
95
1500
0.5
62
24.8
1.2
9

Transition

Security Zone Security Zone

Rotary Kiln / Suspension Preheater BRICK

GMH-H2
38
2770
16
80
1650
0.5
62.4
21.3

7.7

Transition

Alumina-Silicon
Carbide Brick

WIB-70P WIB-70PC
38 38
2650 2730
13 13
100 100
1650 1650
0.6 0.6
74 74
21 21
1 1
(P20s) 1.0 (P20s) 1.0

CH-1C
34
2320
17
45
1350
0.5
55
30
1.6

Suspension Preheater Wall

Alumina-Mullite Brick

Hi-

AluminaBrick

WCB-WIRE
34
3020
16.4
123

68.8

0.1

0.1
(Ca0) 10.7

Impact Zone

Abrasion

ResistanceCasting

Block

Physical
Properties

Chemical
Analysis

Division
Max service temperature
Density at 110°C 24Hr
CCs at 110°C 24Hr
MoR at 110°C 24Hr
PLC at 110°C 24Hr
Al203
Si02
Fe203
Ca0
SiC

Water addition (by weight)

Installation
Location

oC
kg/m3
MPa
MPa
%
%
%
%
%
%

WSC-17C
1700
2520
70.0
12.0
-0.03
72.1
20.6
1.8
2.4
2.6
5~8

Preheater

Alumina - Silicon Carbide Castable
WSC-155CG  WSC-30SC

WSC-19B  WSC-19BS
1900 1900
2850 2890
103.0 95.8
19.0 20.2
-0.06 -0.01
83.6 77.3

2.9 5.0
0.4 -

2.1 (Zr02) 3.6
11.0 9.5
4~7 4~b

Vibrating

Burner

1700
2000
11.0
4.0
-0.06
45.5
29.6
1.0
4.8
16.5
14~16
Gunning

1700
2300
90.0
16.0
-0.06
49.9
9.7
0.6
5.3
32.1
4~7

Vibrating

WSC-30SCG
1700
1800

8.0
3.0
-0.06
43.6
15.8
0.4
5.2
333
16~19
Gunning

Preheater, Cooler

18

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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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). Wonjin is continuously working
towards developing the best quality for our customers, whether they
have Maerz, Cimprogetti, Koma of any other type of kiln.

Magnesia Brick

Magnesia-Chrome Brick

WONJIN Worldwide

Magnesia Brick

Brick Division

Density
Physical A.P(%)
Properties CCS(MPa])
RUL(°C)
. MgO
Chemical .
. Si02
Analysis
Cr203

Location

SDB-70
3200
16.0
55
1700
65.0
1.2
16-19

Magnesia-Chrome Brick

SDB-80
3150
17.0
50
1700
63.0
1.5
16-19

HDB-75
3100
18.0
50
1700
72.0
1.5
12-15

Koma, Maerz, Cimprogetti, ETC

HDB-80
3100
17.0
50
1700
78.0
1.5
8-11

RSy WMG-95A WMG-958 WMG-96A WMG-96B WMG-97A WMG-97B
Density 2980 2950 2930 2900 3020 3000
Physical A.P(%) 17.0 18.0 17.0 18.0 16.0 17.0
Properties CCS(MPa) 60 55 60 55 65 60
RUL(°C) 1650 1620 1660 1650 1700 1680
i MgO 95.0 94.5 96.0 95.5 97.0 96.5
Clieiicz] Si02 2.0 2.0 1.0 1.2 0.8 1.0
Analysis
Ca0 2.0 2.0 1.5 1.5 1.2 1.5
Location Koma, Maerz, Cimprogetti, ETC
Magnesia-Spinel Brick
Division Magnesia-Spinel Brick
WMS-5A WMS-5B WMS-10A WMS-108B WMS-15A WMS-158B
Density 2950 2920 2930 2920 2900 2900
Physical A.P(%) 18.0 19.0 18.0 19.0 18.0 20.0
Properties CCS(MPa) 65 60 65 60 65 60
RUL(°C) 1680 1650 1680 1650 1680 1650
Chemical Mg0 88.0 87.0 84.0 82.0 80.0 78.0
Analysis Al203 5-7 5-7 9-11 9-11 13-15 13-15
Location Koma, Maerz, Cimprogetti, ETC

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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PRODUCT

N-FERROUS METALS

HEZ L2 LHH o= Molten SteelO] HISH LiStE X202 FEE= SM0| =7| HE
ofl H|wx 7|3Z0| 1 X|Ust List=2| Medo| QA EL|CE Aluminum S3i2= XL
B3 LH3IE0| AFE| Cu, Zn, Pb S2 FZ5t= 838l2= Alumina-Silicon CarbideZ,
Magnesia-chromeZ LiStE0| F2 ASELICEL YAl HIESS AHe] ZUZAH| 27|
?lsto HZS MH, Test X JHAS T&slgton], Cifst YTHE xlo| 2700 S50 HE

=2 MEstst ASLICE

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 of magnesia-
chrome qualities. Wonjin is constantly developing new qualities to suit
different metal producing customers’ needs.

Low Cement Castable (High-strength)

Magnesia-Chrome Brick

WONJIN Worldwide

Plastic Refractories

Division WSC-16AL  WSC-17AL WSC-17ALF WSC-17ALR WSC-17ALS WSC-17ALZ WSC-18AL
Density at 110°C 24Hr  kg/m? 2290 2590 2580 2450 2610 2610 2970
Physical CCS  at110°C 24Hr MPa 40.0 60.0 80.0 80.0 75.0 100.0 40.0
Properties  MoR  at 110°C 24Hr MPa 8.0 10.0 15.0 15.0 14.8 15.0 8.0
PLC  at110°C 24Hr % -0.03 -0.04 -0.06 -0.06 -0.03 -0.03 -0.03
Al203 % 55.1 70.3 73.5 68.6 75.1 67.0 84.2
Chemical Si02 % 37.4 17.5 16.9 21.2 13.8 18.0 4.2
Analysis Fe20s % 2.2 1.3 1.3 1.3 1.2 1.0 1.1
Ca0 % 3.0 2.2 4.2 4.2 2.9 2.6 1.8
Water addition (by weight) % 5.6 4.9 6.5 7-8 5~7 5.9 4.8
Installation Vibrating
Remark Aluminum Melting Furnace

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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Brick Division Magnesia-Chrome Brick
SDB-70 SDB-80 HDB-75 HDB-80
Density 3200 3150 3100 3100
Physical A.P(%) 16.0 17.0 18.0 17.0
Properties CCS(MPa) 55 50 50 50
RUL(°C) 1700 1700 1700 1700
. MgO 65.0 63.0 72.0 78.0
Chemical Si02 1.2 15 15 15
Analysis
Cr203 16-19 16-19 12-15 8-11
Remark Copper & Lead Melting Furnace
Silicon Carbide & Silicon Nitride Brick
Division Silicon Carbide Brick Silicon Nitride Brick
SC-90 SC-85 SN-1 SN-2 SN-3
Density 2650 2600 2650 2550 2700
. A.P(%) 13.5 14.0 15.0 17.0 17.0
AL cCS(MPal 160 120 165 100 200
Properties
RUL(°C) 1700 1700 1700 1700 1700
Thermal/E 0.78 0.80 0.45 0.45 0.45
Chemical SiC 90.0 85.0 75.4 91.0 74.0
Analysis SiaNs - - 22.6 3.0 24.0

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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REHEATING FURNACE

HE, MZ L 2 Gx2| AN AL B9 712 = 37 ¢i44], BatchAlo2 TEE[N 0|55H= Wi
ofl w2t Pusher Typet Working Beam TypeQ 2 F-2ELICL AFSE|= LISIER2 = Z2i2| Yot 7&0jA
£ 20 283 X2 hR|ZIUELICE ZAHS Plastic LISHSO|Lt Castable® 35t /oM, £|20j=

Ceramic Fiber2 CHA| == S=A|QILICE

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

felgsi=

GLASS

f2le 2E9 71, 88, HY, AX| 2k I, 4&o 3HE A HMEE
0, CHE RO f2| Bsi2E 0[2{st 3H0| HEMOE SHL|TE ML
Of AUSLICE CrYst YAoR Srot ENO| HEE 2YE(T Jlon EhAt
L g312 Q2|™EH0]| Alumina-Zirconia-SilicaZil M LISHE, crown &
2l High-SilicaZ LigHE, J2|n S¥A2 2|0 w2t MEH, Magnesia-

ChromeZX!, Magnesia-SpinelZ! 59| Li5I2S ztzt FH5tD QAL|CE

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. Wonjin 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.

Alumina-Mullite& Magnesia Brick

WONJIN Worldwide

Alumina-Mullite Brick

Division

GRB-38 GRB-37 GRB-35 GRB-34
SK 38 37 35 34
Density 2550 2350 2300 2200
Physical A.P(%) 17.0 19.0 17.0 18.0
Properties CCS(MPa) 90 60 60 50
RUL(°C) 1650 1600 1500 1450
Thermal/E 0.35 0.60 0.60 0.60
Chemical Al20s 74.0 64.0 48.0 43.0
. . Analysis Fe20s 0.2 1.0 1.5 1.5
Plastic Refractories Remark Regenerator of Glass Melting Tank
Division Plastic Refractories S Magnesia Brick
PT-160 PT-165 PT-170 PT-175 PT-180 PT-180S viston HUB-98G HDB-936G HDB-786G HDB-706G SPL-1 SPL-2
Max service temperature G 1600 1650 1700 1750 1800 1800 SK 40 40 40 40 40 40
Physical  Density  at110°C 24Hr  kg/m? 2150 2150 2400 2500 2700 2800 Density 2900 2850 3000 3000 2950 2900
Properties  CCS at110°C 24Hr  MPa 10.0 10.0 10.0 12.0 12.0 15.0 Physical A.P(%) 16.0 16.0 16.0 18.0 16.0 17.0
MoR  at110°C 24Hr  MPa 3.0 3.0 3.0 4.0 4.0 5.0 Properties CCS[MPa) 70 65 50 40 45 45
PLC  at110°C 24Hr % -0.09 -0.09 -0.06 -0.05 -0.03 -0.07 FULIEC) 1700 1650 1700 1650 1750 1750
ALOs % 419 4238 59.8 75.1 78.2 86.2 | Thirl%iu ; 190 190 12 110 o i
Chemical Si02 % 51.8 50.4 34.4 19.0 18.0 10.2 Chemlcal MgO 98.0 93.0 78.0 70.0 79.0 85.0
Analysis Fe20 % 2.7 2.2 1.9 1.9 11 1.0 Hnal Cra0s ) ; 90 120 ; )
Ca0 % 1.8 1.7 0.8 0.5 0.4 0.3 Remark Regenerator of Glass Melting Tank

*The technical data represent the typicality of the current production.

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.

*Please contact the head office for specifications on products that are not supplied.
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LH2tei2t

REFRACTORY BRICKS

Fire-clay & Hi-Alumina Brick

Fire-Clay Brick

Hi-Alumina Brick

Insulating Fire Brick

WONJIN Worldwide

Division SK-34 SB-34 SB-35 SK-36 SA-36 SK-37 SK-38 H-1
SK 34 34 35 36 36 37 38 38
Density 2170 2250 2280 2300 2320 2500 2390 2610
Physical A.P(%) 21.3 18.0 18.0 23.5 17.0 23.0 211 20.5
Properties  CCS(MPa) 40.0 43.0 44.0 37.5 60.0 60.0 45.2 65.0
RUL(°C) 1350 1350 1500 1450 1500 1480 1520 1580
Thermal/E 0.50 0.55 0.60 0.53 0.55 0.60 0.75 0.65
Chemical Al203 44.0 44.0 46.0 59.5 54.0 67.0 72.3 76.7
Analysis Fe203 2.3 2.2 2.1 2.2 1.7 1.2 1.9 1.1
Silica Brick
Division Acid Proof Brick Hi-Silica Brick
AP-1 AP-2 AP-10 AP-11 WJHS-80 WJHS-83
Water Absorption(%]) 0.5 1.5 3.0 5.0 - -
Physical A.P(%) - - - - 14.5 14.5
Properties Density 2000 2000 2100 2100 2220 2250
CCS(MPa]) 70 70 60 50 35 33
. Al203 25.02 25.02 25.0> 25.02 15.8 14.3
Chemical Si02 65.0< 65.0< 65.0< 60.0< 82.4 84.1
Analysis
Fe203 2.0 2.0 2.0 2.0 0.4 0.2
Acid-Proof Resistance(%) 0.3 0.5 0.7 1.0 - -
Zircon Brick
Division Zirconia Bricks(Zr02)
ZRG-1 ZRG-2 AZ-1 AZ-2 AZ-3
SK 36 36 - - -
Density 3750 3650 3200 3150 3500
Physical A.P(%) 18.0 19.0 19.0 20.0 11.0
Properties CCS(MPa) 100 85 90 80 150
RUL(°C) 1700 1700 1690 1680 1690
Thermal/E 0.45 0.45 0.55 0.55 0.60
Al203 - 0.5 70.0 69.0 69.0
Chemical Si02 32 33.0 9.5 10.0 10.0
Analysis Fe203 0.2 0.2 0.5 0.5 0.5
Zr02 66 64.0 19.5 19.5 19.5
*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.
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L A Type
Division A-1 A-2 A-3 A-b A-5 A-6 A-7
Temp (°C) Reheating
Srinlena o den 20% 900 1000 1100 1200 1300 1400 1500
Physical Bulk Density (Kg/m3) 500 500 500 550 600 700 750
Properties CCS (MPa) 0.5 0.5 0.5 0.8 0.8 1.0 1.0
Thermal Conductivity
at 3500C (W/MK] 0.13 0.14 0.15 0.16 0.17 0.2 0.22
L B Type
Division B-1 B-2 B-3 B-4 B-5 B-6 B-7
Temp (°C) Reheating
Shrinkage less than 2.0% 900 1000 1100 1200 1300 1400 1500
Physical Bulk Density (Kg/m3) 700 700 750 800 800 900 1000
Properties CCS (MPa) 2.5 2.5 2.5 2.5 2.5 3.0 3.0
Thermal Conductivity
at 350°C (W/MK] 0.17 0.18 2.00 0.23 0.23 0.27 0.31
L C Type
Division o Co2 c3
Temp (°C) Reheating
Shrinkage less than 2.0% 1300 1400 1500
Physical Bulk Density (Kg/m3) 1100 1200 1250
Properties CCS (MPa) 5.0 7.0 10.0
Thermal Conductivity
at 350°C (W/MK]) 030 038 045
Magnesia & Magnesia-Chrome Brick
Division Magnesia Brick Magnesia - Chrome Brick
NMB-94 NMB-90 NMB-75 NMB-70 NMB-60 NMB-50
Density 2900 2850 2900 2900 3000
Physical A.P(%) 16.0 16.0 19.0 19.0 20.0
Properties CCS(MPa) 80 75 40 40 40
RUL(°C) 1600< 1450< 1550< 1550< 1550<
Chemical MgO 94.2 90.5 75.0 70.5 50.0
e Si02 1.2 15 1.2 15 15
Y Crz0s - - 8.5 10.5 19.9

*The technical data represent the typicality of the current production.

*Please contact the head office for specifications on products that are not supplied.
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PRODUCT WONJIN Worldwide
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MORTAR SPECIALREFRACTORY

Air Setting Mortar Special Castable
S Air Setting Mortar L Special Castable
Division Division
AM-34 AM-36 AM-38 AM-40 AM-42 ALPHA  ALPHA-V1 ALPHA-V2 cC-1 SIPAT-90  APCT-120
Physical Refractories(SK] SK 34 36 38 40 42 Density at 110°C 24Hr kg/m?3 2850 2680 2630 2640 2440 1850
Properties Density at 110°C 24Hr kg/m3 1600 1700 1800 2000 2100 Physical CCs at 110°C 24Hr MPa (1500°C)5  (1500°C)45 (1500°C)35 40.0 38.0 21.2
i - o A R A RN
: . o at r o . - - -0. -0. -0.
Analysis Si0z i °4.0 39.0 210 8.0 40 Al203 % 87.0 86.6 86.6 94.3 4.0 16.8
o Air Insulating Mortar Chemical Si02 % 0.3 0.3 0.3 0.0 7.4 75.0
Division AIM-130 AIM-160 AIM-180 Analysis Fe203 % 0.08 0.04 0.04 - 0.1 1.1
Physical Max. Service Temp[OC] 1300 1600 1800 CaO. % 0.2 [MgO]1.2.4 [MgO]12.4 5.1 .[SiC]‘?U.O ’|.3.
Properties  Density  at110°C 24Hr  kg/m? 1500 1950 2000 Installation Ramming Troweling Pouring
Remark Induction Furnace Patching  Acid-Proof
Chemical Al203 % 24.0 80.0 92.0
Analysis Si02 % 71.0 13.0 7.0 Division Special Castable
. . GR-95W GR-95WS GR-95WH GR-95CR RM-180
Division Wet Type Air Setting Mortar Density at 110°C 24Hr  kg/m? 2350 2600 2740 2540 2890
AMS-38 AMS-38CR AMS-40 Physical ces at 110°C 24Hr MPa 7.0 - 14.0 20.0 43.0
Physical Refractories(SK) SK 38 38 40 Properties MoR at 110°C 24Hr MPa - - - 4.0 6.7
Properties Density at 110°C 24Hr kg/m?3 1800 1800 2000 PLC at 110°C 24Hr % -0.06 - (1450°C)0.75 -0.06 -0.09
Chemical Al203 % 80.0 75.0 92.0 MgO % 96.5 94.6 81.2 95.4 2.0
Analysis Si02 % 23.0 (Crz203) 7.8 1.2 Chemical Si02 % 1.0 1.8 (Carbon)3.5 1.0 0.5
Analysis Fe203 % 0.8 0.3 - 0.5 0.2
Ca0 % 1.5 (P20s)1.0 - 1.6 (Al203)94.7
. Remark Dry Wet Dry Dry
Heat Settmg Mortar Location Vessel Furnace E.A.F, Ladle
. Heat Setting Mortar Installation Ramming
Division
HM-34 HM-36 HM-38 . .
Syt Refractories(SK] SK 34 36 38 Mastic Coating
Properties Density at 110°C 24Hr kg/m3 1600 1700 1800 Division Flash Point Bulk Density Perdivlt Fiber & Filler REMARKS
Chemical Al203 % 43.0 55.0 77.0 °C kg/m3
Analysis Si02 % 53.0 40.0 15.0 MASTIC COATING PASTE-92S 35 1280 27 48 20Kg/CAN, 200Kg/DRUM
Properties Spray Type Remark Properties Spray Type
. . . Color Black - . . Wet surface : 500pm
Spemal Air Settlng Mortar Bulk density 198 Kg/L Suggested Coating Thickness Dry surface : 300pm
S Special Air Setting Mortar SR el valime i) 60% - . Minimum : Until dry
Division MMT-98 AP-MT AM-HS M-AX T ) : 2 i Recoating Interval (At 20°C) ) T
eoretical spreading rate (2m2/L/300um/one time] Maximum : No limit
Chemigal AL_ZOB e (Mg0)97 ] 7.0 73.0 Flash point >35°C - Coating Method Airless spray or brush
AGEES Si0e % N 87.0 89.0 21.0 Set dry time 10 hours At 20°C Make diameter/Spray pressure 231" - 235"/200atm
Remarks Magnesia ~ Acid-Proof Hi-Sillica  Hi-Alumina Shelf life time 1year At 20°C Diluents Xylene (CAS NO 1330-02-7)
Brick Brick Brick Brick Dry contraction rate 40% - Cleansing the used instruments Oil type cleansing

*The technical data represent the typicality of the current production.

*The technical data represent the typicality of the current production.
*Please contact the head office for specifications on products that are not supplied.

*Please contact the head office for specifications on products that are not supplied.
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PRODUCT WONJIN Worldwide

Standard Rotary a Hg DIMENSIONS VOLUME MARKING
Kiln Brick Shapes (mm] (Basic Bricks)
Lhstoteto] #af ol |4 (selection) VOZShapes a b h L dm COLOR
B322 78 66.5 220 198 Violet
S HAP ES & S I Z E B422 76.5 68 220 198 - Yellow
B622 75 69 220 198 Red
B822 74 69.5 220 198 Blue
- B425 765 665 250 198 Yellow
—
A7 HIE 7242 YAte| HER FAHZ0| Chiet 200]0, 0|Q|2 Crst HIZS0| 9w, n74e| @7 Z240] X3t XiE U design0ll S8 4 = FH|7} E0 YALIC b B625 745 685 250 198 3.539 Red
Above Products are our typical shapes only. Other shapes and customized designs are also available upon request. B825 73.5 69.5 250 198 Blue
N S ISO-Shapes
K-322 103 88 220 198 4.160 Violet
Division A B c K-422 103 91.5 220 198 4.236 Yellow
c A %(Shape) ) K-622 103 95.5 220 198 4323 Red
— _ Ksd 230 114 65 K-822 103 97.3 220 198 4.363 Blue
HEH =23 215 105 65 K-425 103 90 250 198 4777 Yellow
B STRAIGHT =48 228 110 60 K-625 103 94.5 250 198 4.888 Red
=9y 250 123 65 K-825 103 96.5 250 198 4.938 Blue
1/28 230 14 32
SPLIT SOAP .
1/28 230 57 65
D, A Division . o . o | s §tandard Anchor Brick xg 4 2o H= o5
7i(Shape) = TEZ 7| oI} Shape L (mm) V (cc) Unit Wt. (kg)
B ‘i 230 - " 5 » [ RHB-250 230 2,168 4.8
2y . RHB-280 280 2,805 6.2
p— ARCH K2 230 e 65 50 Y2 ] HMEE RHB-350 350 3,433 7.6
¢ K3 230 1 & 32 3 = Roof RHB-400 400 3,897 8.6
e RHB-450 450 4,465 9.8
5 5 RHB-500 500 5,072 1.2
5O W e e o e e T B
Y 4] T ero SAB:350 350 3,591 79
A ~ J1 230 14 65 55 T == - S : :
N=2g 1 230 e 45 45 T @% Other SAB-400 400 4,078 9.0
L WEDGE I 230 - o . = Eﬂ =5 SAB-450 450 4,566 10.0
C SAB-500 500 5,054 11.1
WAB-22B 220 3,834 8.5
D c g ﬁmjl WAB-29B 290 5,009 1.3
— — Bfvistem R H; ﬁ w528 WAB-34B 340 5,942 13.4
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