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About Sunward Refractories

Sunward Refractories Co., Ltd. was established in 1968 which concentrates in producing high temperature refractory materials for
both domestic and oversea markets. We have accumulated advantages in product, technology, client, investment and brand over
the past years. By weaving these top five advantages together with our core competency, we are pleased to provide our best
and professional services continuously in the field of global high temperature refractory.

Sunward Refractories Co., Ltd. is the foundation of the heavy industries to supply refractory materials for steel industry, cement
= - - _ 3 industry petrochemical industry, incineration industry and other metal & non-ferrous industry.
v Our business areas are listed below:

- The engineering and design contracting of refractory furnaces

- The manufacturing and trading of porcelain tiles and pottery

* The manufacturing and trading of refractory equipment

- The manufacturing and trading of shaped and monolithic refractories

+ The excavating and trading raw materials of kiln

« Import/export and agency in the above business areas

+ Management and investment in the above business areas.

Best Quality Policy:
In order to continuously maintain and improve quality continually to supply the most suitable
products for our customers.

Leading Technology _
In order to enhance the level of production technology by means of automating manufacturing =
procedures, work standardization and humanizing management as well as continuous
improvement.

Best Service:
in order to meet customers’ expectations and requirements by punctual delivery, construction
with requests and communication of technology.

@SUNWARD R/ R QUALITY - TECHNOLOGY - SERVICE SUNWARD@
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2010

Development Non-Cement gunning material. It also passes the testing and applied of China Steel Co.

2008

Founding Material factory processes, reprocess materials.

2007

2800MT Automatic Press Machine started producing.

2006-January

In order to create a safety, quality environment and sustainable development, Sunward Refractories Co., Ltd, was
certificated by 1S09001:2000 in 2001, BSI (British Standards Institution) for 1SO14001:2004 and
OHSAS18001:1999 manage system.

2005-May

Our joint venture, ZHANGJIAGANG SANHE SHAGANG REFRACTORIES CO., LTD. officially started its operation and
production.

2005-March

Establishing Engineering Technology Department provides our customers the most comprehensive services from
integrating design, construction, and supplying materials.

2003-October

Sunward and National United University have excellent and successful cooperating research reports on ceramic,
refractory materials and glass products. Our Chairman, Mr. Henny Tong has signed a cooperating contract with NUU,
Sunward is going to offer the scholarship and internship opportunities to the students of NUU" s Material college; the
professors of NUU will help and cooperate thesis research with Sunward’ s engineers for the reference of technique
improvemnent. NUU believes the cooperating scenario with Sunward will help the improvement and development of
material industry in China and create great research value.

2002-September :

Sunward Ceramic Corporation was approved by ISO“Q.QQ'1 :2000"@@ systems for quality assurance in design,
manufacturing and production. e .' y &

2001-March ' = : = : %

Sunward Ceramic Corporation was established. V?'a“stﬁ\q%iodqve}opﬂ

‘ﬂ}e rmdcet of fine ceramic products,
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The mainly environmental issues may occur when

producing our products are dust, exhaust gas, and
rejection.Sunward holds the ideal of sustainable

development, to put environment, safety, and quality

or K (h
Wiroceny ,_,.:;:‘ B

into practice as our operation goals.
We aim at creating a safe, sanitary, and comfortable \ .
working environment. All the employees are personally e
responsible for S.H.E at the workplace in their every decision-making and action. Below are our
commitments:

« Carried head control into execution, preventing of pollution, improvivg the efficiency of resources recycling.

- Enhanced communication and training for staffs in Safe and Sanitary knowledge.

- Conformed with the government policy to the safety and sanitation.

» Continued to supervise, improve, and promote the effect on Environment Safety Management.

- Enhanced the process control, operating skills and reduced the risks of danger.

| QUALITY - TECHNOLOGY » a{eﬁvk:e SUNWARD 09
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m Globalization Market
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sapETF2  Furnace Construction

BRESTEBRRZER  XARBAMRE2 M AN BEEEBE 2 BTl - 2EmEfat - 881k -

In order to satisfy the needs of our customers, our group progressively researches and develops whole new refractory

B2 THEIEEE - MIEHEZSSETENZEINT LS EEMEERIEEBE ZER - materials and premium construction techniques. Our goals are that make our construction to be mechanization,
AATEMEERR TEEE AT RSt - REEEEE automation and safe construction and offer inexpensive furnace designs to achieve the goal of save energy and
- SRR AT Z 2R © FRBIR AR 2 5Bl - Sxpand s e time Of fumaces.
R . x . Sunward provide our clients the designs and refractory materials of variety industry furnaces, which include;
;iiﬁgigg;ﬁiﬁg;gglﬁﬁ - The design, planning and refractories separating of furnaces.

- The installation, construction, and supervise work of variety furnace refractories,

- BRI EEHE BRI
- ELfthAERAM XA E SR AR S -

= Refractories design and technical service of construction.

- The analysis and technical services of furnaces’ heat equation simulating.
+ The technical services relate to refractories.

| E RRMRET

Corstruction of Insulating Material

EIEHEET
Construction of fumace' s arch brcks.

Le {RBMEGRE)ET MBTRNE IR T
Construction of Insulating Matenal (blanket). The gunning of EAF Roof.

R RmEETERE
Brick Instaling and Ramming
Constructure.

7

RS AT

Le mymmaseET
Construction of the heat accumalation Construction of EAF Refractories.

(@ SUNWARD &=/ ms Tower of Steel plartt.

S I_. . . =
l_' EBEMET Ramming.

QUALITY + TECHNOLOGY - seRvICESUN WARD@
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S \ Refractories for Blast Furnace and Hot Stove

=E - FE

Product Specification

Properties Brand SCA-1550 MCC-160H Non-Expansion Silicon Brick
=22

Apparent Porosity (%) =15 =17 sk

Bulk Density (g/cm?) =230 =2.35 k% =1.70
Cold Crushing Strength(Kg/cm?) =500 =500 sHekx =150

Alz03 =46 =95 =3

Chemical SiO2 =45 =39 =94

Composition(%) Ca0 3.0~8.0 =29 -
Fe203 g =06 =05

Characteristics Precasted block Brick

Application Tuyere Stocks Cooling Box Coke Oven

*% At 1500°C X 3Hrs k% At 1400°C X 5Hrs

Apparent Porosity (%) =725 =30%k =20 =25 =40 =25 =45 =20
Bulk Density (g/cm?) =195 =180 %% =230 =1.90 BN F=2u O B 05 =210

Cold Crushing Strength
(Kg/cm?) =160 =250%% =370 =160 =80 =150 =350 =350

AlO3 =36 =45 =36 =45 =26 =36 =37 =45

Chemical SiO2 =47 =5 =4 =43 =54 =47 =49 =47
Composition(%) CaO =15%kk -——-  =40%%x 3.0~80 6.0~150 4.0~90 80~140 3.0~8.0
Fe203 — i =18 =1 s L = =
Characteristics Dry Gunning Castable Casting
Application Hot Stove

%% At 1500°C X 3Hrs *x** CaO+MgO

M Hot Stove : SGM-1300 ~ SGM-A45 ~ SGM-AR *» SGM-1600LI » SCA-151 ~ SCA-1300 ~

3
SCA-1300HS + SCA-1600L After heat Bulk Density (g/cm®) =19 =1.9 =1.9 =19
treatment for3 Cold Crushing Str Kg/cm?) =60 =65 =60 =60
W Tuyere Stocks : SCA-1550 il kg Sheagty (Re/ o)

hours at 600°C Modulus of Rupture (Kg/cm?) =25 2275 =27 =265

. - AlO3 =37 =43 =40 =39

Chemical Composition (%)
SiC+SiaN4 =13 =13 =215 =15
Application Mud for Blast Furnace

@SUNWARD A Hi auaLITY - TEcHNoLoay - service SUNWAR D@
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BIEmEmM NMF Refractories for Trough of Blast Furnace

FARRBIEZEMLERER TIEE:

RATE LI HTRISEIVER L SEMHE FREEA -
1. i A

2. AR

3. EFAE

4. BiifEI L

5. MHBLAER « HFEME

6. ZRMERFEES » 7 ZREH  BRMMEHEE ZSERE

i Slag & Iron Zone : SBC-M81 + SBC-M82 + BFR-MTA ~ BFR-MTH
Safety Lining : MRL-T5L
Repairing : MT-RG2 + SPNG-TS1 » SPNG-TM2

Sunward Castable Materials for Trough of Blast
Furnace & Pre-Cast Spout of EAF are featured with
1.High corrosion resistance
2.High mechanical strength
3.Low porosity
4 High oxidation resistance
5.High thermal shock resistance
6.Easy to combine with material ,
numerous repairs and
suitable for precise
Trough of Blast
Furnace

SBC-M81 BFR-MTA | BFR-MTH | MT-RG2 | SPNG-TS1| SPNG-TMZ | MRL-75L

Modulus N
Afterheat Of Rupture =50 =70 =65 2100 =20 =225 =10 =50 250 @ggfm
treatment  (Kg/cm’) Smotikgia]

for 3hours  Buk
at 1450°C Densty =280 =280 =27 2282 =250 =250 2220 2280 =285 =25
(9/em’)
Chemical AlLO, = 65 =55 =65 =75 = =60 =60 =52 =65 =72
Composition F.CASIC = 20 =35 =10 =213 =205 =23 =22 =30 =10 =

(%) MgO = - =10 - = i - = =% o
Characteristics Casting Castng ~ Castng Castng Ramming Ramming Guming Wet-Guming Wet-Guming  Brick
Slag & Iren Slag lronZone  Iron lron Slag Slag fron
Application Zoneof  Zoneof of Rumer  Zoneof  Zoreof Repang Zoneof  Zoneof Sza::

Man-Trough Main-Trough  Mai-Trough Man-Trough Man-Trough Main-Trough MainTrough

@SUNWARD SAE L H R QUALITY - TECHNOLOGY - SERVICE SUNWARD@
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Refractories for Torpedo Car

! Mouth : SNC-W60
Safety Lining : F1
B Slag Zone : SAS-TS1
B Impact Zone : SAS-TP1
B Roof Zone : SAS-TR1
B Iron Line : SAS-TC1

X X XXX E

Product Specification

Product Specification

Brand B SMO-AST SNC-W60 | SGM-AB0 | SPNG-ASC60
Properties SAS-TP1 SAS-TR1 [ SAS-TS1 | SAS-TC1 F1 Desulfurization Tube Refractoriness (SK) o . - -
Refractoriness (SK) --e- - e - 34 — Apparent Porosity L =23 =25 =23
Apparent Porosity (%) =11 <7 <11 =T <24 =20 #* (%) 1500°Cx3hrs 15001Cx3hrs 14501Cx3hrs
Cold Crushing Strengthikg/cm?) =300 =300 =300 =300 =200 =500 % CaldCreng s 2400 =200 2500
Strength(kg/cm’) 1500°Cx3hrs 1500°Cx3hrs 1450°Cx3hrs
Modulus of Rupture(kg/cm?) e e e e e ———e
: 5 Modulus of =3 260 250 2100
Bulk Density (g/cm?) =285 z29 229 =29 =2 2210 %x Rupture(kg/cm?)  1400Cx2hsiCoke  1500°Cx3hrs 1500°Cx3hrs  1500°Cx3hrs
Al203 =60 =63 =65 =625 =40 =35 Bulk Density __ _ _ >0 75
Chemical SiC+C =135 =14 =15 =13 wees =30(Si02) (g/cm’) =240 =210 | 4450Cx ks
Composition(%) Ca0 — - - - - _ AlO3 =70.0 =600 >60.0 >64.0
Chemical
Fez03 - — - =3 - . Sic+C 250 - = =125
Composition =
Characteristics Brick Brick Brick Brick Brick  Precasted block (%) Ca0 - =20 = "'
Application Impact Zone Roof Zone Slag Zone Iron Zone Safety Zone  Torpedo Car Fez0s - - - -
Characteristics Mortar Casting Gunning Wet-Gunning
sk At 1500°C X 3Hrs %% At 1400°C X 5Hrs s : :
Application - Mouth Repair Repair

@D SUNWARD a5/ /5

SPNG-ASC70

=23
1450°Cx3hrs
=300
1450°Cx3hrs
250
1450°Cx3hrs
=285
1450°Cx3hrs
=720
=15.0

Wet-Gunning

Repair

Repairing : SGM-A60 + SPNG-ASC60 * SPNG-ASC70 » TL-WG

=27
1450°Cx3hr
=400
1450°Cx3hr
=10
1450°Cx3hrs
=235
1450°Cx3hrs
=50
=10

Wet-Gunning
Repair

QUALITY - TECHNOLOGY - sERvice SUN WARD@
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Refractories for Converter (BOF)

@) SUNWARD & /s s

l Safety Lining : MA-90 » MA-95
M Upper Cone : SMGC-038
B Wall Zone : SMGC-032 » SMGC-033 » SMGC-035 + SMGC-036

Product Specification

SMGC-032 | SMGC-033 | SMGC-035 | SMGC-036 |SMGC-038

Refractoriness == 40 40
Apparent Porosity (%) =5 =5 =h =4 =4 =20 =20
Bulk Density (g/cm’) =280 =2.80 =282 =29 =284 | =275 =280
Cold Crushing Strength
2 =300 =300 =300 =300 Z310 =400 =400
(Kg/cm
Chemical
Composition (%)
MgO =76.0 =76.0 =76.0 =81.0 =5.0 =90 =94
F.C. =17.0 =175 =1 =120 =150
Characteristics Brick
Appiication Wall Zone Upper Cone  Safety Lining

QUALITY - TECHNOLOGY - SERVICE SUNWARD@
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@ Safety Lining : MA-90 ~ MA-95

W Wall Zone-Hot spot : SMGC-038
Wall Zone : SMGC-025
B Tapping Hole : ZGK-A + ZGK-B

@D SUNWARD &2 /15 /5%

Refractories for Electric Arc Furnace

Product Specification

SMGC-025 | SMGC-038 MA-QO SGM-M12 SGM-M15 SGM-M19
- - 40 40 - -

Refractoriness (SK)
Apparent Porosity (%) =4 =40 =20 =20 = <25
. =
Lot 2202 2284 2275 2280 , 0 2210
(9/cm’) at 1500°Cx3hrs  at 1500°Cx3hrs at 1500°C x3hrs
- Crz:jh/ing zs)mgm =350 =310 =400 =400 = =kh
cm = >
. o B - - at 1500Cx3hrs at 1500°Cx3hrs at 1500°C x3hrs
Characteristcs MgO =800 =750 =90 =94 =80 =70
Composition (%) F.C. =10.0 =15.0 = = = =4(Ca0)
Characteristics Brick Gunning
Wall Zone Bottom Zone Wall Zone

Application

Cold Crushing Strength(Mpa) 245 =45
=12

Moduius of Rupture at Temperature,1400°C X 30min(Mpa)
Bulk Density(g/cm?)

Application Porosity(%)
MgO

Chemical composition(%) &

Application

=12

=2.98 22.95
=3 =
=80 =75
=10 =15

Topping Hole Brick

QuUALITY - TECHNoLoGY - seavice SUNWAR D@
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Refractories for Ladle (Furnace) and Refining Furnace

gy,

[J Ladle Lip : CA-185 ~ CA-17

B Slag Zone : SMGC-026 * SMGC-029 ~ MG-15C

B Wall Zone : SHA-LO8 ~ SSP-001 » SAM-007 » RK-28 ~ SAMG-007  SAMG-008
' Bottom : SSP-001 + SAM-007 ~ SAS-P10

M Impact Zone * SSP-001 ~ SAM-007 ~ SAS-P10

Well Block : SNC-90C

B Repairing - SGM-AT0 + SPNG-LDI
B Safety Lining * HA ~ HS ~ H1-1 ~ H1 ~ H2-1 ~ H2 ~ H3-1

@) SUNWARD =i s

Product Specification

Refractoriness (SK)
Apparent Porosity (%) =20
Bulk Density (g/cm’) =26
Cold Crushing Strength(kg/cm’) =600
Chemical Composition( %6 )

ALO, =90

FB‘ZOS é 2.0

Application

=27 =22 =217 =22 =27 =25

=24 =20 =23 =24 =22 =28

=249 =500 =294 =500 =294 =300

=80 =70 =70 =60 =60 =50

=20 =25 =25 =25 =20 =25
safety Lining

m SAM-007 | CA-185 | CA-18 | CA-17 |SGM-A70| SPNG-LD1 --

Cold Crushing Strength =300 =400

(ka/cm’) 1500°C  1500°C
at Cx3hrs
Modulus of 2100 =150
Rupture(kg/em’)

at ‘Cx3hrs 1500°C  1500°C
Buk Density (g/cm’)  Z2.75  Z2.70
at “Cx3hrs 1500°C 1500°C
AO; =90 =90

Chemical
Composition :EO = =9
; _ —
(%) & N B
Characteristics Casting  Casting
Wal & Wal &
Application

Bottom  Bottom

=300 =450 =300 =200
1500°C 1500°C 1400°C 1500°C

=80 =90 =75 -

1500°C 1500°C 1400°C -

=500
1500°C = =

=150 =50 =35
(Bonding Strenth)  (Banding Strength)

1500°C 1500°C 1500°C

=2065| =205 =20200 NEs2uls =2.70 T =

1500°C 1500°C 1400°C 1500°C 1500°C - -
=95 =89 =60 =70 280 =85 =92

- — - = 25 = =
Castable Gunning  Wet-Gunning Mortar Mortar

Coner of Wall & Bottom Repair Repair = =

Mouth

RK-28 | SHA-LO8 [SMGC-026 | SMGC-029| SAS-P10 |SAMG-007 | SAMG-008

Cold C ing Strength .
rushing Strendth - 2250 =e00 =330 =250
(kg/cm’)
Bulk Density (g/cma) =2.1'8 =2.80 =2.88 =280
Chermical AlzO3 =08 =80 = —
en‘mj;z_a MgO —_ — =05 =75
Composition :
Si0, =78 - - -
(%)
il — —_ =128 =1l
Chalasiaiitios Brick Shape- Shape- Shape-
Brick Brick Brick
Application Wall-Zone Wall-Zone Slag-Zone Slag-Zone

=500 =400 =450

=3.10 =2.85 =3.00

=D =TS =60
== =55 =25
=5 =T =8
Shape- Shape- Shape-
Brick Brick Brick

Bottom Wall-Zone Wall-Zone

QUALITY + TECHNOLOGY - SERvICE S NWARD@
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REFRACTORIES

43 FH A N 4 #3 Refractories for Tundish

Il Coating for Working-Lining : TD-C-L1
Working-Lining - SNC-W60 » SNC-W70

B Dam : SNC-W45 ~ SNC-W55

I Cover : SNC-W60 ~ SNC-WT0

B Impact Brick : SAS-P0O7 ~ SAS-P10

Product Specification

Properties Bra”d SK38 SAS-P10 SAS-PO7

Cold Crushing Strength (kg/ cm?) at 1500°Cx 3hrs =500 =500 =400
Bulk Density (g/ cm?) at 1500°Cx 3hrs =260 =310 =3.05
Apparent Porosity (%) at 1500°C x3hrs =27 =6 =6
Al203 =70 ==¢.3) =5
Chemical Composition (%) Fe203 =15 —- -
R == =50 =5.0
Characteristics Brick
Application Impact Zone
Cold Crushing Strength
(kg/cm’) =600 =600 =550 =500 =50 =50
at 1500°Cx3hrs
Modlks of Retisia/sm) ) 2100 280 = =20 210
at 1500°Cx3hrs - .
Bulk Density (g/cm’) _ _
2t 1500°Cx3hrs =210 =230 =240 =265 =1.8i =2.00
Chemical AlzO3 =45 =55 =60 =70 — =
Composition MgO S = —=: == =82 =825
(%) Ca0 =20 =20 =20 =20 - —
Water Require (%) 7.8~8.5 6.5~7.5 6.5~7.5  60~7.0  20~25 20-25
Characteristics Casting Coating Cunning
Application Dam Working-Lining,Cover  Coating for Working-Lining

@SUNWARD B QUALITY - TECHNOLOGY - SERVICE SUNWARD@
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REFRACTORIES

KERESEM AR

Refractories for Cement Rotary Kiln

B HA ~H1-1 ~H2-1 +H3 ~ CA-150 » CA-180 » SGM-A50 » SGM-A60 + SGM-AT0
WL

M HA ~H1-1 ~H2-1 ~ H3

B MC-65 » MC-75 ~ UMC-65 » UMC-75

W CA-150 + CA-180 ~ SNC-T0

€D SUNWARD &5/ 103

Product Specification

MC-65 MC-75|UMC-65 |UMC-75| MS42 | SGM-A50 | SGM-A60 | SGM-ATO
0 40 40 40 40 o - -

Refractoriness(SK) 4
Apparent Porosity(%) =20 =20 =21
Buk Density(g/cm?) =28 =28 =29

Cold Crushing Strength(kg/cm?) =300 =350 =250

MgO =65 =75 =65

Chemical Composition(%) Cr.03 =9 Z6 =12
o || o= ==

Characteristics Brick
Application Rotarry Kiln

=21 =14
z29 —
=250 =550
=75 280
=8 =225
— oz

=20 =21 =215
(1400°Cx3hrs) (1500°Cx3hrs) (1500°Cx3hrs)
=200 =200 =200
(1400°Cx3hrs) (15007Cx3hrs) (1500°Cx3hrs)
=50 =260 =70
Gunning

Cooler « Head Exchanger * Kin Hood

Brand

Cold Crushing Strength (kg/cm?2) =300 =250 =500 =180
at ‘Cx3hrs 1400°C 1500°C 1500°C 1500°C
Modulus of Rapture (kg/cm?) =60 =60 =80 =60
at ‘Cx3hrs 1400°C 1500°C 1500°C 1500°C
Bulk Density (g/cm?) =205 =235 =265 =2
at’Cx3hrs 1400°C 1500°C 1500°C 1500°C
Chemical AlO3 =45 =70 =70 =40
Composition (%6) Ca0 - — =20 -
Water Require (%6) 12~14 9~13 6~7 gi=
Characteristics Casting Plastic
Application Head Exchanger  Cooler + Head Exchanger Cooler + Head Exchanger Cooler

Kiln Hood
-
34 34 32 35 37 38 39

Refractoriness(SK)
Apparent Porosity(26) =40 =26
Cold Crushing Strength(kg/cm?) =150 =300
Bulk Density(g/cm?) =16 =22
Chemical ALO, =40 =40
Composition (26) Fe,O, =3 =30
Characteristics e Brick

Tertiary  Cooler

ApD'iC ation Ajir Duct Head

=26
=300
=20
=al)
= 3.0
Brick
Head
Exchanger

Exchanger

=2 =22 =22 =26
=245 =500 =500 =500
=21 =24 =25 =25

=50 =65 =70 =80
=20 =20 =20 =20
Brick Brick Brick Brick

Rotary  Rotary Kin Kin Head  Calciner
Kiln Kiln Head Calciner

QUALITY « TECHNOLOGY - SERVICE SUNWARD@
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W S96
W ZA33 - ZA36 ~ ZA41
W ZA33 ~ ZA36 ~ ZA41
B ZR60 + ZR65
B PL-ZR
F3~F2
H MA-98
B MA-95
B H3+H2
W F3:F2

€D SUNWARD &/ /s

Refractories for Glass Melting Furnace

Product Specification

e — I N T N A e

Refractoriness (SK) 35 37 38
Apparent Porosity (%) =26 ézs =27 =29 =27 227 =20 =20
Cold Crushing Strength(kg/cm®) =300 =300 =245 =500 =500 =249 =400 =400
Buk Density (a/cm’) =20 =41 | B21 | =24 225 =24 | =28 @ =30
o ALO, =30 =35 =50 =60 =70 =80 — i
Chemical
Borresiio 0 Fe,0, =30 =30 =25 =25 =25 =20 = =
position (%6) MgO L . . I - i =94 =098
Appiication &ml Melter Regenerater Melter Sidewall — Melter Regenerater
propries—— 5| 233 | uss | aae | o | o | > | 56 ||
=20
Apparent Porosity(%) — e ——— =22 =22 | =22 | =20
1500°Cx3hrs
Bulk Density(g/cm?) =375 =385 =395 =305 =335 =345 =18 =30
1500°Cx3hrs
=900 =950 =1000 =500 =500 =500 =300 E500
Cold Crushing Strengthtkg/cm?) =°° | | ' ' T T 1500°Cx3hrs
AlbO3 =48 =465 =425 — R | e =70
Chemical Composition(%) ZrO; =33 =36 =41 =40 =58 =60 - =20
Si0p - e —_— - —— =06 =10
Characteristics Fused Cast Brick Plastics

Canal ~ Melter Melter Melter Melter Melter Crown Melter
Application Sidewall Sidewall Sidewall
s Pave ~Pave -~ Pave

~» Canal

QUALITY - TECHNOLOGY - seRVICESUN WARD@
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REFRACTORIES

JEE BT ANME \ Refractories for Nonferrous Metal Melting Furnace

Product Specification

Brand
=40 =40 =40 =40 =40 =40

Refractoriness (SK)
Cold Crushing Strength (kg/cm?) =700 =1000 =350 =400 =900 =1000
Bulk Density (g/cm3) =28 =325 =29 =30 =320 =30
Apparent Porosity (%) =200 =160 =200 =150 =145 =125
AOs =80 =86.0 e - =95 =92
Chemical Composition (%) Cr:03 =25 295 =6 290 =04 =04
MgO - e =75 =78 o —
Characteristics Brick
Refractoriness (SK) 34 36 38 40
Bonding Strength (kg/cm?) =20 =20 =30 =30
at  Cx3hrs (1400°C) (14007C) (1500°C) (1500°C)
GrainSize (%)
+0.5mm =2 =7 =92 =2
-0.074mm =60 =60 =60 =65
Chemical Composition (%6)Alz03 =45 =60 =75 =90
Characteristics Mortar
Max. Service Temp(°C) 1800 1800 1800 1700
Cold Crushing Strength(kg/cm? =265 =250 =235 =220
at  Cx3hrs (1500°C) (1500°C) (1500°C) (1400°C)
Bulk Density(g/cm®) =300 =280 =250 =300
at  Cx3hrs (1500°C) (15007C) (1500°C) (1400°C)
Modulus of Ruptyre(kg/cm?) =80 =80 =60 =60
MC-T5 at  Cx3hrs (1500°C) (14007C) (1400°C) (1400°C)
B AC-80 » AC-90 Chemical Composition(%6)Al203 =95 =90 =75 260
e Water Required(%) 8~9 9~11 11~13 11~13
Installation Method Casting, Trowelling

€D SUNWARD sz 5/ ouALITY - TEcHwoLoaY - seavice SUNWARDED
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REFRACTORIES

AL BT A |

W SIC-80T
SIC-60 + SIC-85

* SSA-50 -~ SSC-80 « SSC-85 ~ SSC-90 ~ SSF-70

1~H2

M CA-121~ CA-150 ~ CA-160

B PL-170

€D SUNWARD x5/

Refractories for Incinerator

Product Specification

2T T N N

Refractoriness(SK)
Apparent Porosity(%) — — — - = 26 = 27 =27
Cold Crushing Strength (kg/cm®) =30 =300 =350 =120
at Cx3hrs 1200°C 1400°C 1500°C 1500°C =300 =245 =294
Modulus of Rapture (kg/cm?) =10 =60 =80 =25
at Cx3hrs 1200°C 1400°C 1500°C 1500°C — ~— —
Bulk Density (g/cm’) =1.30 =205 =210 =205 =220 =210 =220
at ‘Cx3hrs 1200°C 1400°C 1500°C 1500°C
Chemical AlLO, =30 =45 =53 =53 =40 =50 =60
Composition (%) Fe,O, — — — — =30 =25 =20
Water Require (%) 30~40 12~14 11~13 - o e -
Characteristics Casting Casting Casting Plastic Brick Brick Brick
Application Safety Zone Inlet Zone Burners  Inlet Zone » Burners Ared Dried Area
Apparent Porosity(%) =18 =18 =5 =15 =16 =15 =22 =28
Cold Crushing Strength (kg/cm? =600 =600 =1000 =900 =1000 =350 =300 =300
Bulk Density(g/cm?) =265 =245 =260 =260 =260 =240 =240 =220
e ALO, =350 — - - - - - -
Cormposition (86) SC =470 =800 =850 =880 =700 =600 =850 =800
SiN, — — - - =200 - — —
Water Require (%) - — = = —  7.0~8.0 75~85 13~15
Characteristics Brick  Brick Brick  Brick Brick Casting Casting Troweling
Application Dried Area Burned Area Grate Sidewall

QUALITY - TECHNOLOGY - SERVICES N WARD@
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Refractories for Lime Shaft Kiln

AIREER AR

T O Y D iy ey

€D SUNWARD x5/

W H3 ~H2 «H1-1

M MC-65 ~ MC-75 » MB-90
B H3 ~H2~H1-1

@ H4 ~ H3 ~ H2 » H1-1

Product Specification

) N 3 e

Refractoriness(SK) 38 37 34
Apparent Porosity(%) =72 =27 | =27 =28 =26 | =26 =19 | =17 =16 ‘=f14

Cold Crushing Strength(kg/cm’) =500 =294 =245 =196 =200 =300 =300 =350 =450 =550

Buk Density(g/cm’) 22,5 =220 2210 22.10 22.20 22,00 =3.35 2305 2295 —
A0, =70 =260 =50 =45 =40 228 - - — =15
Chemical _
Commoiton Fe0, =25 =200 =250 =200 =300 <300 - - — -
(’.%)' MO - - - - = - 26502750 295 280
chO, - - = = = = 2240 210 - 225
Characteristic Brick

QUALITY - TECHNOLOGY - SERVICE SUNWARD@
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Fireclay Bricks

ZMBYXKE LR LUEEA I~ BREH RS - EREEN
ABEN  TRZEANRSEIEARE  ArREFAE
BREE  HEBHZES -

Sunward's fireclay bricks are made by silica-alumina materials
and are widely used in the various type of industrial kilns. The
advantages of Sunward's fireclay bricks are:

1.Superior stability of volume over a wide temperature range.
2 We can be follow the unique specifications of customers’

requirement.

Product Specification

Refractoriness (SK)
Apparent Porosity (%) =2? =26 =22 =26 =22 =26 =26 =26
Bulk Density (g/cm’) 293 | =22 =22 =21 =21 =z20 =20 =185

Cold Crushing Strength(kg/cm®) =400 =300 =400 =300 =400 =300 =300 =300
Chemical Composition( % )
ALO,
Fe,0,

v

42 =40 =37 =35 =32 230 =28 =26
3 =3 =3 =3 =3 =3 =3 =3

[IA

@) SUNWARD =/ s/ a5

= EahE
High Alumina Bricks

KARERSEEM  LESBAIREERE  NEEZER
Bk RS BE
1. SRS °
2. BFITEME
ZERIRIR LRI BEE KEERETCEREMFEHE -

Sunward’'s high alumina bricks are made by superior grade
mullite, bauxite and fused alumina. Each brick is formed by high
pressure press and undergoes a sophisticated, controlled
temperature firing process. These high-tech high alumina bricks
are often used for ladles, torpedo car and cement kilns. The
characteristics of Sunward's high alumina bricks are :
1.Excellent spalling resistance

2 Excellent corrosion resistance

Product Specification

Properties Brand ---

----
35

Refractoriness (SK) 38
Apparent Porosity (%) =20 =27 =22 =27 =72 =21 =75 =27 =28
Buk Density (a/cm’) =26 =zZ24 =25 | =23 =24 2220 =23 = =7
Cold Crushing Strength(kg/cm’) =600 =249 =500 =294 =500 =294 =300 =245 =196
Chemical Composition( % )
ALO, =90 =80 =70 =70 =60 =60 =50 =50 =45
Fe,0, =T =20 =25 | =25 =25 =200 =25 =25 =20

QUALITY - TECHNOLOGY - service SUNWAR D@
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Alumina-Silicon
Carbide-Carbon Bricks

AATERAEBEM B AT B EZ BRI it
MERECHE  FRAEE:

1. BoRE

2. EiaRE

3. S FIEM

ZIBWIHTEIR M ATE (IR « IR  [REERE)
BRSAARIEH o

EXhix i

Magnesia-Carbon Bricks

AQRETHEIE - BIE © BHME  BEREFEEIRFRER
B LUSMESLE $REE  2BESsBIREAZM
BppARaE - AR

. BftRahn (LHE@TE) -

2. SHFIEME -

X BIEZMRS MR KEEHARER o

For the demand of operating conditions of converter, E.A.F. and
L.F, S.W develops and manufactures various types of MgO-C
bricks. These bricks are composed of high purity magnesia clinker,

Sunward offers a series of unburmed alumina-silicon graphite and additives then molded by high pressure vacuum

carbide-carbon bricks. These bricks are made of i gesaing resy. Featinas:

high-purity alumina clinker, Graphite, and Silicon Carbide. 1. Superior Coosion resistance 1o hasic-siag,

The advantages of Sunward's alumina-silicon 2. Superior thermal-shock resistance.

carbide-carbon bricks are:

1. High mechanical strength.

Product Specification

SMGC-025 | SMGC-026 | SMGC-027 | SMGC029 | SMGC-032

2. High corrosion resistance to slag.
3. High abrasion resistance to moiten pig iron.

4., High thermal and structure spalling resistance.

Apparent Porosity (%)
Bulk Density (g/cm’) =292 =2.88 =28 =280 =2.80
Cold Crushing Strength(Kg/cm?) =350 2330 =300 =250 =300
ChemicalComposition (%)
Product Speciﬁcation MgO =80.0 =75.5 =75.0 =75.0 =76.0
EE: =10.0 =13.0 15 =13 =17.0
Apparent Porosity(%) =11.0 =70 =7.0 =7.0 =10.0 =10.0
Cold Crushing Strength(kg/cm?) =300 =300 =300 =300 =250 =300 Apparent Porosity (%) =65
Chemical Composition(%6) Bulk Density (g/cm’) é2.78 :=‘2.82 229 22.85 228
ALO, =60.0 =63 =65.0 =625 =275 =45 Cold Crushing Strength(Kg/cm?) >300 >1300 >1300 >300 >310
SiC+HF.C. =135 =14.0 =17.0 =120 =14.0 =18.0 ChemicalCompositian (%6)
Torpedo  Torpedo  Torpedo  Torpedo Iron Iron Ladle MgO =76.0 =76.0 =81.0 =73.0 =75.0
Application Car Impact Car Car Slag  Car Iron Ladle Wall & F.C. >17.5 =17 =12.0 =175 =15.0
Zone Roof Zone Zone Zone Wal Slag Zone Application BOF BOF BOE BOF BOF

@SUNWARD i A QUALITY - TECHNOLoGY - service SUNWAR D@



SUNWARD

REFRACTORIES

Em X fix i

Alumina-Magnesia Carbon Bricks

FAFTIFBREEERHE - SREW - SHE=EAEERE
LiFE i AR St E B - 4SS -
1L {ERAE

2. BmtEaaE

3. S EEME

Z SRSERRE R B AR (R o

Sunward chooses premium fused corundum, fused Magnesite,
and high carbide graphite as the main material, to produce
Alumina-Magnesia Carbon bricks for Ladle.
Characters:

1. Low porosity ratio.

2. High corrosion resistance to slag.

3. High abrasion resistance to molten pig iron.

Product Specification

SAMG-006 [ SAMG-007 | SAMG-008 | SAMG-AM6C | SAMG-AMSC | SLD-AM!1

Cold Crushing Strength(kg/cm?)at1500Cx3hrs =400 =400 =450 =600 =500 =500
Buk Density(a/cm?)at1500'Cx3hrs =285 =285 =3.00 =3.18 =285 =3.16
Apparent Porosity(%)at1500°Cx3hrs =8.0 =80 =80 =75 =6.0 =11.0
Al203 =60 =75 =60 =75 =75 =87
Chemical
N MgO =15 =15 =25 =6 =6 =6
CotpessioniC) FC. =6 >7 =8 >5 =7 g
Characteristics Brick
Application Wal,.Bottom-Zone Wall-Zone

@ SUNWARD &=/ s/ a5

08/ ERERtE

Magnesia / Magnesia-
Chrome Bricks

FATWEESBER - BIRLE=RER  REHBESEE
RERERZ SR EEERIER -

Sunward’s high quality magnesia and magnesia-chrome bricks
are made from high grade magnesia clinker and chrome ore.
Each brick undergoes a high temperature firing process these
high-tech bricks are often used for BOF and EAF. The
advantages of Sunward’s Magnesia/ magnesia-chrome bricks
are:

1. Excellent thermal shock resistance.

2. Little volume change at high temperature.

-

Product Specification

40 40 40 40 40 40

Refractoriness (SK)
Apparent Porosity (%) =20 =20 =20 =20 =21 =21
Bulk Density (g/cm’) =275 =28 =290 =290 =2.80 =2.80
Cold Crushing Strength(Kg/cm®) =400 =400 =300 =350 =250 =250
Chemical Composition(%6)
MgO =90 =94 =65 =75 =65 =75
Cr,0, e = =9 =6 =12 =8
Characteristics — — — - Unburned Unbumed

QuALITY - TECHNOLoaY - service SUNWAR D@



SUNWARD

REFRACTORIES

zaid - leAiE

Zircon Bricks,
Pyrophyllite Bricks

prim b i N ET RS

Insulating Bricks,Insulating
Fire Bricks

AAREEMNSEATENMNYE - WERFLEFER
 EREAERARE  RERMOEFEM
308 PR 1 R AR

AATRTHRERBZHEERERRARR  EHSKRER
ETRERHEESER -

o - RRETEE  [RMHEES (B R ). . F
It A4k R E KA IE »

Sunward's zircon bricks and Pyrophyllite are made from
zircon and pyrophyllite widely used in ladle linings. Sunward offers variety of insulating products to suit the
The advantage of Sunward’s zircon and Pyrophyliite maintenance request of various kiln and furnace. The products
bricks are: such like insulating bricks and ceramic fiber products (blanket ~
1. Good erosion resistance to slag board and brick, etc) can follow the cheed of customers.

2. Excellent resistance to spalling

Product Specification

Properties | o5 (°C)Reheating | BulkDensity Cold Crushing Thermal Conductivity
Brand Shrinkage Less Than 2% (g/cm?) Strength(Kg/em?) | (Kcal/mh.’C adv. 350£10 )
Al 900

ol =0.50 =5 =0.13

A2 1000 =0.50 = =0.14

. heuating A3 1100 =0.50 =5 =0.15

Product Specification = e e e i

Brand AB 1400 =0.70 =10 <0.20

Refractoriness (SK) 34 35 35 28 B1 900 =0.70 =25 =0.17

A t Porosity (%) ) <99 <97 <155 B2 1000 =0.70 BZ5 =0.18
i ) = = = = (hstlaving B3 1100 =0.75 =25 =020
Bulk Density (g/ecm?3) =3.05 =3.35 =3.45 =27 Eire B4 1200 =<0.80 =95 <022
Cold Crushing Strength(Kg/cm?) =500 =500 =500 =300 Brick Bs 1300 <0.80 =25 <023
Chemical Composition(%) B6 1400 =0.90 =30 =0.27
0 < _ e L B7 1500 <1.00 >30 <0.31

o — __ — - = 1300 =1.10 >50 <0.30

: = Insulating ¢ 1400 <1.20 =70 <0238

Alz03 - - - =18 Bt | 1500 <125 =100 <045

@SU NWARD && i/ m# QUALITY - TECHNOLOGY - servicE SUNWAR D@
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AATRTHBERMZMEERFRRERR  BUSKREREMESMESER -
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Product Specification

Brand
Properties

Max. Service

temp. (°C)

Buk Density (kg/m?)
Reheating Shrinkage
(%)(at 'C X 24hrs)

l

Thermal
Conductivity

(kcal/mhC) 800°C

1000°C
Standard size (mm)

Brand

t

Properties

Max. Service

temp. (C)

Bulk Density (kg/m?)
Reheating Shrinkage
(%)(at 'C X 24hrs)
400°C
600°C
800°C
1000°C
Standard size (mm)

Thermal
Condugctivity
(kcal/mh’C)

1000°C

0.25

0.07
0.11
017

1260°C

0.25

0.08
012
016

1400°C

0.25

0.10
0.14
0.20

1600°C

0.18

-0.3(800°C) -0.8(3007C) -0.8(1000°C) -0.7(1300°C)

-1.3(800°C) -1.1(1000°C) -1.4(1200C) -1.2(1400°C)

0.0
0.4
018

1600°C
{HA Board)

0.18
+0.4
(1600°C)
0.11 (8o0C)
0.14(1000°C)
0.18(1200°C)
- (1400

S00xX600x20 (Available 5~50 mm thick, in additions of 5 mm)

@ SUNWARD &=/ s/ a5

1260°C 1400°C 1500°C 1600°C

300X 150X50~ 75
200X 200X50 75

0.30
-0.6

(1700°C)

0.10
0.12
0.15

0.18
900X

600X 25

Ceramic Fiber Block

1.00
1.4

(800°C) (1000°C) (1200°C) (12007C)

0.24
0.26
0.29
0.18

H
1.00
1.4

0.24
0.26
0.29
0.18

Board)
1.00
-0.6

0.26
0.29
0.32
0.37

Ceramic Fiber Board

1700°C 1000°C 1100°C 1400°C 1400°C

1.50
-3.4

0.49
0.52
0.55
0.62

600x300%10, 15, 20, 25

1260°C  1400°C 1500°C 1600°C 1260°C

300X 300X 150~300

(UNIFELT-B) (UNIBLOK)
B3 | 038 0.16 0.13 013 0.16 0.16
0.5 1.8 -1.2 -04  -os5(300%C) o=
(900°C) (1200°C) (1300°C) (1400°C) - p(1000°C)
0.09 0.08 0.19 0.20 0.09 008 7
008 0.2 0aT 0.20 0.13 012 i
008 0.1 0.15 0.20 0.19 EMTR
e 0.12 0.18 0.20 0.27 0.24 -

0.13

(SABER BLOC)

013 0.15
___ -D2(1000%C)

-1.0(1100°C)
0.08 0.08
0.13 0.12
0.19 0.18
0.27 0.25

1400°C 1600°C

0.13

300X 300X 150~300

Ceramic Fiber Products

Sunward offers variety of insulating products to suit the maintenance
request of various kiln and furnace. The products such like insulating
bricks and ceramic fiber products (blanket ~ board and brick, etc)

non-standard property are acceptable for the customer request.

Product Specification

Brand S Ceramic
Ceramic Fiber Blanket Fiber Bulk

Max. Service 1260°C 1500°C )
terre. (C) 1000°C 1260°C (Ace BLanket) (Ace BLankeyy ~ 1890°C  1260°C 1400
Bulk Density 96 128 64 96 128 160 128 160 128 160 96 128  0.06~0.20
(kg/m®) (6P) (8P) (4P) (6P) (8P) (10P) (8P) (10P) (8P) (10P) (6P) (8P) (Pack Density)
Reheating Shrinkage -1.3(1000°C) -1.3(1000°C)  -1.6(1300°C) -0.6(1400°C)
(%6)(at T X 24hrs) -1.8(1100°C) -1.8(1100°C)  -2.0(1400°C)  -0.5(1500°C)

400°Cc 0.08(8P) 0.06(8P) 0.06(8P) e 0.07
Thertea °c 0.13(8P) 0.10
Conduictivity gooc O. — 0.10(8P) 0.10(8P) 0.08(10P) 0.08(6P) 0.

°c 0.19(8P 14

(kcal/mp’c)  800C 0.14(8P) 0.14(8P) 0.12(10P) 0.12(6P)

1000°C 0.27(8P) 0.20(8P) 0.20(8P) 0.16(10P) 0.16(6P) 0.20

1200 %X 600X6, 12,5, 25

Standard size (mm)  3207S0%Z 3600600 50 ;g%:gggig: ]gg gg 3600X620%25  5Kg, 20kg

T200X 600X 6, 125, 25

Brand S A
Ceramic Fiber Paper Ceramic Fiber Felt

Max. Service temp. (C) 12601 J260C ~ 1800C o001 1260C 1400 1600C (200C

Buk Density (kg/m?) 0.32 0.16 0.16 0.20 0.16 0.16 013: | 0354w

Reheating Shrinkage L - - = (85 =il -1.4 =18 ==

(%)(at 'C X 24hrs) (900°C) (1000C) (1200°C) (1400°C)

Thermal 400C 008 0.06 - 0.08 0.07 0.07 — —

Conductivity  600°C 0.11 0.09 0.08 0.12 0.11 0.11 0.11 e

(keal/mh'C) ~ 800C (15 0.12 0.12 0.18 0.15 0.15 0.16 =
1000C — 017 016 - 0.20 0.20 (2O

Standard sze (UM aovm e XS0 TONLS i s et 1o SIAR0SS

15mix 800 120020

® HRHEHKREEEEERE L - REEESEMIEECIEE - 0@ FRE "ASTM C201 , A% -
@ Specifications are subject to change without notice. Values are for reference only. Thermal conductivity data are based on  “ASTM C201" .

QuALITY - TECHNOLoaY - service SUNWAR D@
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REFRACTORIES

ZIERM Wet-Gunning Refractories

ANFMEEETEEE BT EMER » BPSREE AR Sunward accordingly the maintains feature from various of industrial,
IBHEREABRMSE - BEEIFOTAME R — 8 rgEs - we cooperate Japan Krosaki Harima Corporation and develop the
1. 4514 ¢ new technique: Wet Gunning products

a. fo{E 2 REIEMHE R E 1. Feature

b. R E a, Low loss from the re-bound

c. l{EZ M A BEEEM b. No powder pollution

{E c. Good durable, compare

d. #EER -~ BIE 1R favorably to the castable
2. BREME - d. Short working days, no mold 9.

a. SIEHE request during the producting

b. AFHE 2. Suitable Equipments

c. BR A a. Trough of blast furnace /

d. KiRE b. Torpedo car

e. 3ELIE c. Ladle furnace

d. Cement Kiln

e. Incinerator

Product Specification

SPNG-TMZ SPNG-TS1 SPNG-ASC60 | SPNG-ASC70 | SPNG-LD1

Buk Density (g/cm’) =2.70 . .
> > > =2.
e 22.85 22.80 ZaTH || =285 || Sl Product Specification
Apparent Porosity (%) <25
< < < < - SPNG-A45 | SPNG-A55| SPNG-A75 | SPNG-SC50 | SPNG-SC80
1450°Cx3hrs =2 =20 =23 =23 (150000) Properties
Moduls of rupture (kg/am?) =150 Bulk Densi 3)1450°Cx3h =220 =230 =250 =230 =240
. =50 >50 =100 =50 e sity{gien) e
1450°Cx3hrs ( ) Apparent Porosity (%)1450°Cx3hrs =20 <21 <25 <24 <22
. 2
boH Cesten Stevatilatanl &8s o0 =500 =260 (iggﬂg) Modulus of rupture (kg/cm?)1450°Cx3hrs 2125 =175 =120 =170 2250
,1450 C><3rrs Cold Crushing Strength (kg/cm?)1450°Cx3hrs =700 =900 =750 =750 =800
Chemical Composition( % ) Chemical C ition( %6 )
ALO, >65 >52 =64 >72 >80 ST oo
MoO =5 B . - Al;03 =45 =55 =75 2922 =5
SC+C =10 =30 =12.5 215 — SiC = '*"‘ ”‘"“ 250 =80
Appilication Trough metal zone Trough slag zone Torpedo car Torpedo car  Steel lade Application Incinerator / Cement-Kiln Incinerator

@SU NWARD && i/ m# QUALITY - TECHNOLOGY - servicE SUNWAR D@
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SRR T ANTE

Air-Set Mortar

SADSHSERAN  ROSHARLHAR  LERRA
Bl XA ER 2 BHAE

1. AR -

2. ARIFMIERAE -

Sunward offers a variety of high quality air-set mortar. Each type
of mortar is designed to maximize the life time of particular type
of bricks. The advantages of Sunward's airset mortars are:

1. High bonding strength.

2. Easy laying.

Product Specification

Refractoriness(SK) 32

GrainSize(%)
+0.5mm =2 =3 =2 =7 =
-0.074mm =60 =60 =60 =60/ =60
Bonding Strength(kg/cm?)
1500°Cx3hrs = s S B0 =2
1400Cx3hrs =200 P =200 B=200 =200 N=21)

Chemical Composition(%)

Al203 =32 =35 | =45 =55 =65

D SUNWARD &= s/ 5

M rdRtI W EY WY ITE IS

SUNWARQ

MORTAR

TYPE:

Production Dais;

Met Woight: 25 KGS

SUNWARD REFRACTORIES CO., LTD.
TEL: B86-7-371-1011° FAX:886-7-374-5221

Web: www.sunward.com.tw
LSO 9001: 2000 CNS 12681
ISOABN L2004 % OHEASIHONT: 1999

IV
D
o
)%
(o}
a1
1%
D
a1

h:
|

Brand
- AM-32 | AM-33 | AM-34 | AM-35 | AM-36 | AM-37 | AM-38 | AM-39 | AM-40

ARBE M NGB

Heat-Set Mortar

FARSHBREM NG - REREERZWAR » LT
EREEHASERZSHAR

1. BEREE

2. ARIFAIMEEM

Sunward provides a variety of high quality heat-set mortar.
Each mortar type of is designed to maximize the life time of
particular type of bricks. The advantages of Sunward's heatset
mortar are:

1. High bonding strength.
2. Easy laying.

Product Specification

S vasSEwrd WeE Y i S

TYPE:

Frodugction Data:

Net Welght 25 KGS

SUNWAR]
%0

MORTAR

|

SUNWARD REFRACTORIES €O, LTD.

THL: 886-7-371-1011 FAX:886-7-374-5211
Web: wwwasenward, comitw

ISO9001: 2000/ CNS 12681
IS0 14001:2004 & OHSASIS001:1994

e ______

Brand

Refractoriness (SK)
GrainSize(%)
+0.5mm =7 =4
-0.074mm =60 =60
Bonding Strength(ka/cm?)
1500°Cx3hrs el e
1400°Cx3hrs
Chemical Composition (%6)
Alz03 =37 =45
Si02 e e

v
D
o

v
N
o

=50

=60

QuUALITY - TECHNOLoGY - service SUNWAR D@
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REFRACTORIES

o] 281% /1B EIM/
LRI PP AES:

Plastic / Ramming /
Patching Refractories

FATEESIEEN « bty - BREENL - LEEERE
SEHSEM  Zit T 28%MEIEEM - HhEEMER
RERZ EME « SKRmERERE » MM ERRER
TEFR-

Sunward's plastic, ramming, and patching refractories are made
from high-purity alumina, silicon-carbide, carbon, and plastic clay
with a special mixing process. Ramming refractories are applied
to main-troughs, slag-runners, and iron-runners of BF. Plastics
refractories are suitable for industrial furnace.

The advantages of Sunward’s plastic, ramming, and patching
refractories.

1. Excellent plasticity.

-
Product Specification =qe
e A ET T
Properties PL-150 | PL-170 | PL-175 | BFR-MTA BFR-MTH PC-1A-S
Bulk Density(g/cm?) =209 || =Z25 =25 =25 =75
1500°Cx3hrs (1450°Cx3hrs) (1450°Cx3hrs) (1450°Cx3hrs)
Cold Crushing Strength(kg/cm?) =180 =180 =20
1500°Cx3hrs =20 =120 =140 (1450°Cx3hrs) (1450°Cx3hrs) (1450°Cx3hrs)
Chemical Composition(%)
Al203 =40 =53 =60 =60 =60 =60
SIC+C me=n =ne i =205 =23 224
Characteristics Plastic Ramming Patching

D SUNWARD &=t/ a5

o 5= 1M N4

Castable Refractories

FAREEZ AISEEMAY  BF ¢
LiETES

2. Al TIAME(TZAR 2 518 RE

3. A RIFAIHFSEME

B

SUNWARD

M

IEREEMXY) !
o CASTABLE |

ES N & 1

The advantages of Sunward's castable refractories are :
1. Easy laying.

LR T TS

e e B il |
WELE BRE-T-3TTNT FA X RRG6:7- J"’-I-m_ 1
eI WAL UM ] e
HCIS U | 20NN NS 12651
THILATY Bl A - ] [EA0T Tiom

2. Can be formed with any shape.

— W Nl et W

3. Great spalling resistance.

Product Specification

CA-185 | CA-180S | CA-180 | CA-170 CA-160 CA-150 | CA-140 | CA-130

Max. Service Temp (C) 1800 1800 1800 1700 1600 1800 1800 1800
Bulk Density (g/cm?)
1500°Cx3hrs =265 || =250 || =235 e =t =205 = mine
1400°Cx3hrs = = == =2.2 =21 =21 =20 s
1200°Cx3hrs —= — i i e o = =1.95
Cold Crushing Strength
(kg/cm?)
1500°Cx3hrs =300 =280 =250 = == s = =T
1400°Cx3hrs = — === =300 =300 =300 =250 =3=
1200°Cx3hrs == = == == = — i =150
Modulus of Rupture
(kg/cm?)
1500°Cx3hrs =80 =80 =60 = = e = 2
1400°Cx3hrs = == == =60 =60 =60 250 eSS
1200°Cx3hrs S e =i =i =2 s s =1bh
. e
Cremical Compositon %6) 205 290 275 260 260 245 =242 230
Water Required (%) 8~9 9~11 11~13  11~13 11~13 12~14 12~14 12~15
Installation Method Casting, Trowelling

P CA-131 | CA-12 | CA-111 | CA-101 | CA9I | CA8I | CATI | cA6l | CASI

Max. Service Temp (C) 1300 1200 1100 1000 600 500
Bk Densy e 214 [ =1e (=12 = [s1e | =09 =0e | =07 | =0s

1 1 ODCx24hrs —_— - — - —_ - ——1 - ] - E— - _ - E— - E— -

Lo C@Efng"e”gth =30 =230 =25 =225 220 =15 =10 =10 =8
S 1200°C 1200°C 1000°C 1000C 800C 800C 600°C 600°C 500°C

M"d“&:g /f;n@;*p”e >10 =10 =8 =28 =27 =6 =5 =25 24
s 1200°C 1200°C 1000°C 1000C 800C 800C 600°C 600°C 500°C

QUALITY - TECHNOLOGY - service SUNWAR D@
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AR TSR AR

Low Cement Castable

=R EIKIE I $EM B LIS B M BC &Mt R BAS TR
B ARELE @ AR EEKEERERTIKE - FHEAS *
| REREEE  HREFEME -

2. BNEN RS o

3. RIFRUREIRIBENE ©

Sunward's high strength low cement castables are made from
superior refractory aggregate, ultra-fine powder, and special
binder with low water content.

The advantages of Sunward's low cement castable are:

1. High strength over a broad temperature range.

2. Excellent wear and corrosion resistance.

3.Excellent volume stability.

Product Specification

Buik Density (g/cm?)
1500(1450)°Cx3hrs
Cold Crushing Strength

(ka/cm?) 2600 =600 =550 =500 2600
1500°Cx3 hrs
Modulus of Rupture

(ka/cm?) 2100 =100 =280 =280 =120
1500°Cx3hrs

Chemical

= - = ‘ >265 = -

Composition(%)
AeOs 245 255

2
F.C-+Sic S

SiC = I = 0

Water Required (%) 75~85 65~7.5 65~75 60~7.0 55~65
Installation Method

v
o))
o
v
__J
S
v
oo
S

Ca0 <?

lIA
A
(5]
A
]
A
r

Vibrating

€D SUNWARD = s/ 5

2500

2200

5.0~5.5

 GUNWAR]

AL XY
o CASTABLE

Agn

- B"”‘"d SNC-W45 | SNC-W55 | SNC-WE0 | SNC-WT0 | SNC-W80 SNC-585 SNC-M81 |S
Properties

C-W30
22.85

1450°C  1450°C 1450°C 1450
(224) (223) (z28) (228)

1450C  1450C 1450°C 1450°C
(2500) (=500) (=300) (=300)

1450°C 1450°C 1450C 1450°C
(Z200) (=180) (=50) (=70)

=85 Z60 s s
7.5~85 7.5~85 50~55 50~55

IS 2RI N7 4

Gunning Refractories

KAABLRBEZ NERL  WHRFMBAER © RKEERE
RUNERESE B R RIFAIMHEM N - ARSI EERE « 518
B SRERERRE AR » fOKRR - REE - RS
ERERSETEARMEEA -

Sunward offers four main types of gunning refractories:
light-weight, high-alumina, magnesia, and alumina-carbon. Each
type of gunning aserrals uses a special binder and precisely
controlled grain size. Sunward's gunning refractories are often

used for Cement kilns, Torpedo car, Ladles, main-troughs of BF,
and other industrial kilns. The advantages of Sunward’s gunning

TSI FAN:BH6-T374- 4371
WEBwosw, sunward.com,tw

ESCD0L 2000/ v 120k
_ y ESOan0 2004 M OIS AS L) g
U

refractories are:
1.Low rebound-loss

2.Good wear resistance

Product Specification

Brand | SGM- | SGM- | SGM- | SGM- | SGM- | SGM- | SGM- | SGM- | MT- SGM-
Properties o6l 12 A40 A50 A60 AT0 Mi12 | M15 RG2 580

Buk Density (g/em®) =0.7 =1.3
After heat treatment at
‘Cx3hrs

=1.75 =200 =21 =215 =245 =220 =220 =225
1450°C 1450°C

1000°C 1000°C 1400°C 1400°C 1500°C 1500°C 1500°C 1500°C in Coke in Coke
=k =25 || =200 =200 =200 =200 =60/ =80 =100 =250

Cold Crushing  1000°C 1000°C 1400°C 1400°C 1500°C 1500°C 1500C 1500°C 1450°C 1450°C

Strength(kg/cm?) %3hrs x3hrs x3hrs %3hrs x3hrs  x3hrs  %3hrs  x3hrs x3hrs  x3hrs

in Coke in Coke

Chemical Composttion (%)
AlO3 230 =35 =40 =50 =60 =70 S cee =60 =8
MgO T s =87 | 83 - | | =8BSIC)
SiC+C S - - — - — - - =22 —
BF
Application dsal Eigritre EAF EAF  Main- Incinerator
Trough

QuUALITY - TECHNOLoGY - service SUNWAR D@
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SEREEM

Tap-Hole Mud for
Blast Furnace

H £l O 58

Tapping Hole Bricks

AAREEMHSAOEE —EESET R A INEE
MH > LEHERENNSHAEBATIERM &
MmSBEAME - EREEERNOAEMMERTIFRI
£ - BARR RS R AN E IR H BB ~ SO H058
FISNETE o AILIE AR - thA] LIARBAEHE -

AARSIHEETK ' AR ESSESRIBEEEZERM
BEETH45E:

1. BEER T S

2. ZEAL - BRI TR ARG

3. S

4. REMIESEE

The Tapping Hole Brick is a sort of combination
refractory and manufactured without burning. Its main

raw material includes high-pure electric-smelting

For the demand of operating condition of Blast-Furnace, MUD magnesia and pure graphite, it also contains multitude

materials with the following features: of reagents. The Tapping Hole Brick has characteristics

1.Can be applied to alternative and continuous tapping of good resistance for corrosion and erosion. This

2 Easily dig products is mainly used for discharge port, converter,

3.High corrosion resistance to molten iron and slag ,<tapping hole line, wrapping of converter and electric

4 Easy adhere to old material arc. It can be supplied with single piece and a whole set

after combination.

Product Specification

Product Specification
Brand roperties
=19 =1.9

Cold Crushing Strength (Mpa)

After heat Bulk Density (g/cm?) =1.9 =19 Modulus of Rupture at Elevated Temperature, 1400°C x30min(Mpa) =12 =12
treatment for3 Cold Crushing Strength (Ka/ecm?) =60 =65 =60 =60 Bulk Density (g/cm?) >9208 >995
hours at 600°C Modulus of Rupture (Kg/cm?) =25 =275 =27 =265 Apcarent Perosity (96) <3 <3

AlO =37 =43 =40 =39
Chemical Composition (%) 23 Chervical Composition (%) MgO =80 =75
SIC+SiaNs =13 =13 =15 =215 c >10 >15

@SU NWARD a2~ #.3% QuALITY - TEcHNoLoGY - seavice SUNWAR D@
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R/ ERERB IR

Plate, Mosaic Plate

N d g

TARLFBR - MECRIR - TRERRME - HRBHEY
-

Plate and Mosaic Plate are used for steel flowing hole to
ensure the casting of calcium processing steel, such as pipeline
steel,

Product Specification

Bulk Density (g/cm?) 34 342 314 333 | 324 313 | 310 3.10 4.80
Apparent Porosity (%) 855 5.0 45 4.0 4.0 55 85 5.0 15.5
Cold Crushing Strength (Mpa) 240 230 280 280 300 150 120 210 100
i A0s 79 70 T1 75 T4 95 95 10
Composition (%) ZrQ2 6 10 13 9 8 === —  (MgO 89) 95
EG 9 12 10 T 10 4 4 4 2
Hot modulus of rupture (Mpa)
at 1400°C 23 4] 28 21 25 35 45 44 —
Thermal expansion (%) 1.05 099 0986 1.01 1.01 130 | 120 1.98 1.03

at 1500°C

@) SUNWARD = s/ 5

BRI

Porous Plug

AATRERE - FRAKENEERN - SRESHERER
BRA - ERERARNEIMNERNIREESNERF - XRIIES
HEERNOAREEY  MERMEMRSLY -

Porous Plug, made with advanced technology, the type of Porous
Plug have into slit type and diffused type. It is applied in outside
furnace smelting and top & bottom blowing smelting and so on. It
possesses good hight thermal shock resistance, erosion resistance
and oxidation resistance.

"

Product Specification
‘
s

Bulk Density(g/cm?) 2.51 2.49 2.80 3.05 3.29 3.00 2.90
Apparent Porosity (%) 35.0 26.5 2 21.2 16:3 17.8 133
Cold Crushing Strength (Mpa) 65 65 110 180 150 70 90
Permeabiluty (C.G.S) 1.0 0.8 2.0 1.0 =e= e =e=
Chemical Al203 91 82 91 91 94 95 95

Composition (%6) MgO
F.C £ == e e = -

QUALITY - TECHNOLOGY - service SUNWAR D@
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S EIfE7K A

Tundish Nozzle

AR HSHEES - BNREIRFIRAKRER - SMERSH
FIRMERERE -

The Tundish Nozzle of Sunward are used in the bottom of

Tundish to make molten steel smoothly pour into mould. The
characteristics are high strong and spall resistance.

Product Specification

; Zircon Zi Zi i Zi i
Properties “- Zircon-Zirconia Zirconia

Cold Crushing Strength (Mpa) 120 120 120 140 140
Bulk Density (g/cm?) 3.7 4.0 44 4.8 4.8
Apparent Porosity (%) 20.0 175 14.5 15.5 16.0
Chemical Composition (%)
ZrO; 65.0 5.5 82.0 96.0 96.0
SiO2 33.0 22.0 16.0 - s

P SUNWARD x5

=7KO

Long Nozzle

Ll

AABRKOIRINEED ERETAR /FFFRR RS,/ T E
B ZMESTRAEWE  BHERE - BRES - XERL
HEEAERETR R RIFAIMSHIKRRITEEE  RER R K
AL R -

Long nozzles can be classified by:

1.Functions: Preheating/ non-preheating, blowing
argon/non-argon.

2 Materials: Alumina-carbon, alumina-zirconia-carbon,
magnesia-carbon, etc.

It possesses good capacity of erosion resistance,
anti-oxidation and anti-splashing.

Product Specification

Sag Lie
Properties Alumina-Graphite Zrcona-Graphite

Buk Density (a/cm?) 2.08 2.31 2.37 246 3.20 3.00
Apparent Porosity (%) 16.5 16.3 18.0 176 17.0 18.5
Cold Crushing Strength (Mpa) 26 27 24 27 24 24
Modulus of Rupture (Mpa)

at RT 9.2 5.9 8.0 8.5 7.0 8.0

at 1400°C 8.1 8.8 8.7 8.9 = S
Modulus of elasticity (GPa) 7.9 9.1 6.5 8.3 7.1 10.6

Thermal expansion at 1000C (%)  +0.28 +0.30 +0.37 +0.40 +0.33 +0.47

Al203 37 56 62 69 == 18

Chemical 210z — = — - 68 48
Composition (%) SiO, 24 11 5 — — —
F.C+SiC 3511 29+0 31+0 29+0 27 &

QUALITY - TECHNOLOGY - service SUNWAR D@
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Submerged Entry Nozzle(SEN)

AARRAKOZRMENIED EZETWRE/ T
M~ REERE - AR E - RHEWRE  BRE
FHY - XEREERBREF R MRFAITHK
FRRINERE  BKEEFBRAIERE -

Classified by materials and functions, our products
can be grouped into blowing argon/ non-argon, fast
replacement, alumina-zirconia-carbon, alumina-carbon,
magnesia-carbon, etc. [t possesses good capacity of
erosion resistance to molten steel, anti-oxidation by
molten steel and anti-corrosion by slag. We can
provide products made of various materials according
to the specific conditions of the steel companies.

Product Specification

Properties Alumina-Graphite

Cold Crushing Strength (Mpa) 21 27
Modulus of Rupture(Mpa) 7.0 9.0
Bulk Density (g/cm3) 2.18 2.29
Apparent Porosity (%) 16.9 175
Modulus of elasticity (GPa) 7553 10.2
Thermal expansion at 1000C (%) +0.22  +0.29

Chemical F.C+SiC 30 33
Composition (%5) Alz03 41 40
SOz 25 18

ZrO3 3 17

@ SUNWARD &=/ a5

27
9.0
2.34
1S
10.5
+0.36
33
49
10
5

27
8.5
2.46
176
8.3
+0.40
29
69

20
8.0
3.23
18.0
12.5

+0.35

Powder Zone
Zirconia-Graphite

31
10.5
3.46
15.8
13.0

+0.47

29
8.5
3.60
16.5
12.9

+0.48

15

=

Monoblock Stopper

FARZ EERMENFEEHIAME - RHEBE - Sakhn
BF - ARAERAGRFVNARMMEE « BRNITEE
© BRAT K EAFPRIMEE  EMRE T AERERE
FEPAY A SEE o

Classified by materials, our monoblock stoppers can be
grouped into Alumina-Carbon, Alumina-Zirconia-Carbon,
Alumina-Magnesia-Carbon sistance to the slag » corrosion *
rupture and erosion, it ensure reliable during operating
procedure.

Product Specification

Stopper Heads Long Stoppers
Properties Alumina-Graphite Burned Alumina Alumina-Graphite

Cold Crushing Strength (Mpa) 30
Modulus of Rupture (Mpa) -
Bulk Density (g/cm?) 2.80
Apparent Porosity (%) 14.5

Modulus of elasticity (GPa) =
Thermal expansion at 1000°C (%)

Composition (%) A203 89
Si0s
2102

40

32
10.0
247
16.3
12.0

+0.40

28

31
10.0
2.52
i
135

+0.55

28
69

26
7.0
246
19.3
10.8
+0.55
28
69

QUALITY - TECHNOLOGY - service SUNWAR D@
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JISTREERE R R T Az AR Minikey R R~T—E

JIS Standard Sizes & Shapes The Table of Minikey Sizes
-ﬂ-ﬂ -“-

fE#ERIStandard(mm) : 127/10 127 155 350/8 154 100
_-“- 127/20 127 160 140 TOD 350/40 350 170 130 100
127/30 127 165 135 100 350/80 350 190 110 100
Straight 3 216% 230 1 152/10 152 155 145 100 400/0 400 150 150 100
Sood “+ki% 230 57 55 152/20 152 160 140 100 400/8 400 154 146 100
Split Brick %% 230 114 32 152/30 152 165 135 100 400/40 400 170 130 100
178/10 178 155 145 100 400/80 400 190 110 100
178/20 178 160 140 100
178/30 178 165 135 100
2B Arch(mm) : 210/10 210 155 145 100
= 210/30 210 165 135 100
230/10 230 155 145 100
L 280 fis €5 =23 230/20 230 160 140 100
Y2 230 114 65 50 230/30 230 165 135 100
Y3 230 114 65 32 250/10 250 155 145 100
250/20 250 160 140 100
250/30 250 165 135 100
300/20 300 160 140 100
HtER R Wedge (mm) : 300/40 300 170 130 100
--n_-. ——
114
T 230 114 65 55 E ‘ﬂ‘E
T2 230 114 65 45
T3 230 114 65 35 L1 )
| -\
P Other Bricks
b .|
I s Rt Messure
Key(mm) TS T R
--_“- T e
345 mm 114 mm 65 mm H—T6E B
14 108 A 460 mm  114mm 65 mm =T
Bl 230 114 105 55 460mm  230mm | B5mm T
B2 230 114 85 65 390 mm 230 mm 114 mm T
B3 230 114 65 65 520 mm 230 mm 114 mm NTHE
4 650mm  230mm 114 mm +TH
- 780 mm 230 mm 114 mm +=TH4

C ‘-fe’l_'__ﬂ_—-
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Package Types

y

B spxg-181

@ SUNWARD @i s

Standard : 1MT/Big bag
500kg/Big bag
300kg/Big bag

Standard : 25kg/paper bag



