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From pattern making & casting to Machining!
We aim at Zero quality defect, delivery deadline 100%, reasonable price.

Company motto

Let's help and care each other with unchanging mind.

Quality first Customer satisfaction first Maximizing productivity.

Production Quality target

Zero defect 100% on-time delivery Cost reduction.

CEe0 Greeting

Passion for perfection!

YSSPECIALSTEEL's technology creates
a firmer trust like our steel.

Like a reddish boiling metal!
Like steel without a lie!
With never cooled passion!

’ . We move on to the wider world!
oW are you?

YS Special Steel was established in October, 1989 under the name of

Chunheung Casting Co., Ltd. and, on the first of August, 1997, company

name was changed to YS Special Steel and production items also were changed
from FC to carbon steel and stainless steel.

We have been doing our best to accomplish management policy of which target is
quality first, customer satisfaction first, maximizing productivity and right reward and
punishment and to build a system for zero defect, 100% on-time delivery, no change in

technicians through 365 days as well as 100% no accident. We will continue our utmost to
make YS Special Steel stand firmly in the world beyond Korea.

We, YS Special Steel will forward to the future with passion which never cools like boiling red
molten metal. | will appreciate for your interest and encouragement as always.

Purpose we want to accomplish through business!

We, YoungShin people with excellent creativity, endless drive and strong effort place the best quality and

customer satisfaction to the center of our production activity on the basis of understanding and cooperation

each other. Purpose we want to accomplish is pursuing spiritual and material abundance together with home,

company and society by having company be developed to provide happiness to home, prosperity to company and
contribute to society based on pursuit of profit.

Thank you.
Park Won, CEO

((ﬁ‘ SYMBOL MARK

‘\ The symbol of the YS Special Steel means 12 wings, that is, the five ocean,
six main continent, and the universe that we will exploit.

onshore, abyss and universe, It means to contribute to humanity.

\ )) From our developed product that can be used for ground, underground,
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Company History

2017 12 Awarded by Prime Minister and Minister of Industry 2016 | 12 Ministry of SMEs and Startups - Selected root
and Commerce technology expert company No. 170501-0036 :

11 Awarded the President of Korea-Japan Technology Duplex stainless casting process

Cooperation Foundation 11 Ministry of SMEs and Startups - Selected "Oversea

10 Received R&D project order from National Root Joint R&D project : Mn alloy casting

Industry Promotion Center

08 WPS PQR TUV Nord issued- Material: WCB/ WC9/
CF8/ Duplex 4A/ 20t/ 40t

07 Ministry of SMEs and Startups - Selected as an
export promising SME business

Ministry of SMEs and Startups - Selected “Oversea
Joint R&D project : Heat-resistance steel casting”

10 Small and Medium Businesses Selected for Overseas
Private Network Projects

09 Ministry of SMEs and Startups - Selected as an
export promising SME business

07 Ministry of SMEs and Startups - Selected “Industry-
academia R&D project : Duplex stainless casting”

01 KRW 100 million for research services of KIPF

06 South Chungcheong Technopark - Selected a
promising export (Hope) company to support export
capacity building and export promotion in South
Chungcheong Province

05 Japan Tokyo Bigsite - N-Expo 2017
Patent issued No. 10-2017-0062996

Ministry of SMEs and Startups- Selected as an export
marketing promotion applier

2015 |07 Super Duplex steel R&D inprogress

03 The second factory specializes in special steel machining
and a Master Alloy R&D center established (Land 4800
square meters, floor space of 600 square meters)

02 Patent issued No.10-1649503

04 Koita - Selected as a technology convergence cluster
organizer

03 Kotra - Selected as an excellent company for overseas
branching business

2014 | 07 Made Agreement with the KOREATECH university - industry cooperation,
CE PED MMC certified(DNV Issued).

2013 | 12 INO-BIZ Certified.
05 Minister of Commerce, Industry and Energy Awarded.

04 Made Agreement with the College of Engineering of Kongju National University for academy - industry cooperation.

02 Certificated for company of root technology, certificated for professional company of parts and material Established Company
affiliated research institute.

201103 Increased capacity of melting furnace by 450kg (for production and research of special material).
2010 | 03 Expanded main plant and moved to there.
2007 |03 Certificated for ISO 9001.(TUV Issued)
2006 | 11 Increased melting capacity: 50 tons/month to 300 tons/month
08 Moved and expanded Sunghwan plant
1997 | 09 Established Youngsin Special Steel (Business changed from FC to Carbon steel and Stainless steel production)

1989 | 01 Established Chunheung Casting Co, Ltd. (Land 3,306m, Building 1,984n) Located in the first industrial
complex in Dujung-dong, Cheonan-si. Founder: Park Won



Factory Size, Number of Employees

* Main factory Land 7,272 m? / floor space of 3,140 m?
* Second factory Land 15,867 m?/ floor space of 1,983 m?

5 persons for management, 27 for production,
2 for quality management; a total of 34 employees.

Mainm Products, Material

Gate, Globe, Check, Ball, Butterfly, Plug, Rotary, Safety, Strainer, etc.
Casing, Cover, impeller

CONTENTS

Heavy machinery parts, mine machinery parts ,an incinerator parts

automobile bracket, parts for trains, elevator parts
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Maim Facilities

High frequency furnace

High frequency furnace

Sand-mixer

Sand-mixer

Conveyer line

Shot blaster

Shot blaster

Shot blaster

Crane

Crane

Crane

Crane

Forklift

Forklift

Excavator

Gauging cutter

Plasma cutter

Tton dual

450 kg

1ton

600 kg

110M

2.4x2.4x3.5M

2x2x3M

1.5x1.5x2M

7.5ton

5ton

1ton

3ton

3ton

5ton

0.2 ton

2,000 A

10mm

2009.08

2012.09

2006.11

2003.08

2007.01

2006.01

2003.02

1997.08

2010.01

2010.01

2010.01

2010.01

2012.06

2007

2012.02

2012.02

2012.08

19

20

21

22

923

24

25

26

27

28

29

30

31

32

33

Arc welder

CO2 Arc welder

Argon Arc welder

Mixer

Shell molding device

Ladle

Ladle

Ladle

Ladle

Ladle

Chromite sand mixer

Power substation

Water-cooling system

Compressor

Machining center

Manual Lathe
Machine

50 kw

650 A

650 A

75kg

3,000 kg

1,000 kg

500 kg

300 kg

150 kg

50 kg

1,700 kw

10/20/30/50HP

VM960L
(2,600 x 950mm)

10gh

Quan-
tity

2

2012.09

2012.05

2012.05

1997

1997

2012.09

2012.05

1997.04

2012.01

2012.01

1997.08

2012.10

2012.05

2010.01

2015.01

2009.03

Main Laboratory

Install
date

Spectrum analyzer

Brinell hardness testing machine
Impact testing machine
Digital thermometer
Molten metal temperature detector
Universal testing machine (Hydraulic servo type)
Portable digital hardness tester
Nitrogen Container for low tem. Impact test

NDE Test lot

32ch

KAD-202

KSI30C

SK-6850

1800 C

50 ton

-196 C

2012.07

2012.09

2012.09

2012.09

2015

2007

2011

2016.09

2016.05

IS T I

OBLF(Germany)
Jinil Tester
Jinil Tester
Jinil Tester
Electro-nite (U.S.)
Jinsung Hi-Technologies

Echo-Tech

OBLF GS1000 32ch
Spectrometer tester

Brinell hardness

Induction furnace
(11ton Dual) (450kg)

Impact tester

50Ton tensile testing
machine

Pattern
Warehouse

Digital
thermometer

Moldmg Line
Assembling- Ime

NDE lot

Shakeout part
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BriefF Cast Making Process

Molding Core making Assembly Spark Emission Pouring Descale

Cutting Arc- Gouging Welding repair Grinding NDE Inspection




Environmental Management

Service to the community

Provide scholarships to local disadvantaged elementary school students
Various support and direct support for local elderly people

Practice Area for Local Education

By organizing field trips for new material / metal engineering students at the
regional engineering collegeWe make them possible to experience casting
industry.

Technology development and new material development

Acquisition of new material development and new technology law through
industry-academia-government joint research through local technical department
research instituteWe are working hard to apply and attract excellent researchers
to our company.We are constantly developing our company.

CertifFicate & Awards

ISO 9001, Factory Registration Certificate, Certificate of Corporate Research Institute,
Certificate of Parts Specialized Business,

Commendation of Minister of Commerce Industry and Energy,

Academia-Industry Cooperation Agreement, DNV - CE PED MMC, Patent
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We want doing joing R&D with you!

We, YSSPECIALST==L,

will always actively exchange technology for development
of casting materials, casting products, casting process,

and technology transfer.

| Charge
Root Basic Materials Research Institute
YongRai Kim_Senior Researcher
Direct Phone : +82-41-585-5461 / E-mail : ys-steel@hanmail.net

=" Organizations currently collaborating

» fetens @sHeEa S soneaec
keL e | oips wRiignene | “n;!ﬂs;

KITECH

BRYMIN=TE
g

sosser-s 1]
DAEGU MEC INSTITUTE

MECHATRONICS & MATERIALS
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| 2016 Conditional Purchase Technology Development Program [Overseas Demand]

D ber 2016-D ber 2018
=" Government R&D task performance (December ecember 2018)

| 2016 Root Business-Demand Business Technical Cooperation * Project Name':
Support Program (October 2016 - March 2017) CERaT SO I S B B Development of the crushing special cast steel (Mn 21% or more) for the incineration plant in the
| ap—— recycling center

* Project Name: * Project Overview :

Quality enhancement of heat resistant steel products of a
Japanese steel manufacturer using the shell mold process

Development of new material for the hammer part to increase the performance of the waste shredder used in the
pre-process of the incineration plant in cooperation with an overseas demand business in Japan as well as development
of localized products to replace imported products.

* Project Overview :

The Japanese demand business faced cost increase and inability to respond
to urgent orders for existing products due to difficulties in mass production
and precision dimensions as well as repairing product surface defects such
as pinholes and inclusions. Developed the products that the shell mold pro-
cess is applied to, which have excellent productivity, small-size mass pro-
duction, precision dimensions, increased processing quantity and de-
creased defect rates.

< Result of Product Casting Simulation
Requested by Demand Business>

.,._".-ﬁl_h oy

o e i Wl A

| 2016 Industry-Academy-Institute Collaborative Technology Development Program [Industrial R&D Only] < Rammer Part Made of Hig Manganese Material>
(June 2016 - May 2017)

| 2017 Member Collaborative Technology Fusion Cluster Support Program (May 2017 - May 2018)

* Project Name :
Industry leading next generation vehicle material fusion cluster

* Project Overview :

Development of the functional aluminum alloy material for business support and the establishment of the specialized
industry to increase local business activities and create jobs as well as to ensure technology competitiveness through
building the infrastructure for the aluminum material industry.

<Developed Large Super Duplex Stainless Steel (Gr.4A & 5A) Valve Body (500kg or more)>-

* Project Name : h HEEREE (¢
TECH W @

Casting technology development for the super duplex stainless steel valve with strengthened Development

corrosion resistance to the marine environment T ngunctiohfl
omposite
. . . Korea Fine Technology Co. Lid ‘T'“'lq MateE’iaI 1“ A ALUS
* Project Overview : FE)AH oI =E| - ;
Development of large super duplex stainless steel casting valves with high corrosion resistance (500kg or more)
(3
Ly aAoIEE . \\S( N
O -~ ))
(S ez

SPOLYTECH s




=" IP-R&BD Business Road Map by 2021

Growth Visualization

Growth Base Establishment Stable Growth Phase
Phase
4 domestic patents and 4 overseas patents KRW 7B 10 domestic patents and 5 over- 10 domestic patents and 5 overseas
in Korea and USD 5M from overseas Employment: seas patents KRW 10B in Korea  patents KRW 15B in Korea and USD
5 persons (in 2018) and 5 persons (in 2019) and USD 7M from overseas 10M from overseas Employment: 10
Employment: 10 persons Persons

* Smart Foundry 1.0 (the first year of | * Smart Foundry 1.0 (the 2nd | * SmartFoundry 1.0 (the 3rdyear | * Smart Foundry 1.0 (completion of
factory automation: Targeting to build | year of factory automation) of factory automation) the 4th year of factory automation)
CPS, big data and the automated

casting process based on the cloud) * Attract foundry production of | * Fully develop the high chrome | ¢ Establish excellent R&D center

highly functional and cutting steel with high elongation specialized in ACT casting material
* Development and technology transfer | edge materials (Cr 50% or more)

of hetero-junction materia * Apply the pattern-less production

* Develop the flask-less molding | ¢ Develop the molding system system
* Full mass production for the North system based on the 3D printer

) * Number one special material
American market

* R&D alliance with recognized manufacturer in Korea
* 20% or more market share in the heat global hidden material champions
resistant steel market in Korea

* Develop high cobalt steel products
[ ]

Major Business . .
Company Name (e an e — Related Key Technologies and Business Area

Miscellaneous automotive part Fgumdw specialized in heat resistant parts and recently developed the casting process for thin
Castec Korea co., LTD (1999) walls and wall thinning
Spun off from LG Electronics

Miscellaneous automotive part | Manufacture of automotive engines, steering, braking and differential motion parts based on the

Namyang Metals (1987) medium frequency induction melting and sand mold casting technologies

Holds casting technology for the shock absorber tower, which is a car body part, and the all-
Dongnam Precision co., LTD = Automotive engine part (1987) | in-one molding technology for the 4mm thin or less 8-speed transmission based on the high
pressure, high vacuum die-casting technology

Manufacture of engine, transmission and chassis parts based on the aluminum and cast steel
casting technologies

Myunghwa Car body part (1957) Highly light-weight aluminum knuckle manufacture based on the casting and forging process,
Coba Press
PJ Metal Miscellaneous primary nonferrous | Production of heat-resistant materials for steel mills and combined-cycle power plants (sand

metal (1984) mold casting/centrifugal casting)

Miscellaneous metal processing

Daesin Fmc co., LTD Production of heat-resistant materials for steel mill (sand mold casting/centrifugal casting)

(1986)
Kmtech Pig cast steel casting (2009) ZZ%ES\OH of heat-resistant materials for steel mills and plants (sand mold casting/centrifugal
Boogong industrial Ferroalloy production (1984) Production of heat-resistant materials for steel mill (sand mold casting/centrifugal casting)
Incheon Metal Automotive engine part (1987) Sgc%?ru‘fcut\goam‘ Co;gkt\‘emag)freswstam materials for automotive parts and steel mills (sand mold casting/
Dong Joo Industrial Cast steel casting (1989) (Psraonddu%gdw é)afgktw;%gf/v\/eaHeswstam materials for steel mills, mines and the cement industry
YS Special Steel Special cas%s;ggl)processing E;gtd‘#;t)\om of heat-/wear-resistant materials for mines and the cement industry (sand
e Cast steel casting (1992) Production of heat-/acid-resistant materials for the petrochemical industry and the

power plant industry (sand mold casting)

{ o/

r

_5_-:},9[@_@ nﬂg__r;ciebggaﬁiﬁg?ﬂaétér'piece
- Heat Resistance Casting

- Mn alloy

- Train parts

- Monel casting

- Manufacturing Process

- Casting material spec.

- Casting words
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| Buddhist Bell Casting Estimate Drawing

»" Introduction of Long History Casting Industry in Korea

- Korean ancient casting masterpiece ey
Furnace
* Why is the stainless cast steel magnetic? i f
Casting product buyers often raise an issue why the CF8 (cast 304) or CF8M (cast 316) stainless steel is a little bit magnetic. l Votten .
Since most products produced in steel mills such as the round bar, billet and sheet are non-magnetic, casting users often expect = SHower
the processing conditions equivalent to non-magnetic products STS 304 and 316. e A . e
_ _ _ 't Its chemical composition is similar to that
While the AlSI class 316 and the ASTM class CF8M are called as the austenite stainless steel, the 430 and CB-30 are called as the i H & .
. ; P of modern materials.
ferrite stainless steel. e
Such classification is defined by various steel crystal structures. The austenite stainless steel is ductile and non-magnetic. The @ ; Considering the content analyzer was not
ferrite §ta|n|ess steel is harder, less QUCUIe, a.nd magnet?c. | | | | rsi available, our ancestor's technical ability
;2gdratgobgfcsouncsf;dset:ggtures presentin a particular steel is mainly determined by the chemical analysis, although other factors may E: was amazing again how the content
) ' ) N I_—:—ql composition was controlled to this level.
Of course, it can be also changed by heat treatment depending on the steel type. w aRE
CB-30 and 430 are ferromagnetic because their main phase distribution is ferrite. AISI 316 is intrinsically austenite and it hardly ;-
attracts the magnet. Molding Board
CF8 and CF8M in the casting specification are generally austenite, but these contain 5 to 20% ferrite in general and thus are a \ ARRARRRR
little bit magnetic.
* The composition of 304 and 316 and that of CF8 and CF8M are almost identical. Then, why do they have different codes?
Itis because that itis p055|_ble_to produ;e plate material in the ‘umform quality since the plastic processing such as extrusion, Chemical Composition (Wt6)
drawing and rolling gets easier if the ferrite phase of 304 or 316 is reduced or removed. Name
. " . . . . . . Cu Sn Pb Zn S Fe Ni
Consequently, the chemical composition of the plastic processed material is a little bit adjusted when the product is produced.
Top 84.39 11.21 0.23 0.009 0.22 0.64 0.07
Bongdu .
Middle 78.56 15.51 0.45 0.009 0.22 0.30 0.07
i ivi i i ksa Bell
| King Seongdeok Divine Bell (Emile Bell, National Treasure No. 29) Sotton 9313 o8 i 016 02 06 008
King Gyeongdeok of Silla tried to make a bell to announce virtues of his father, King Seongdeok, but failed. Since then, King Hyegong Jis CAC503B 84~88 12~15 <03 <03 <0.2 <10
completed it in 771 and called it as 'King Seongdeok Divine Bell'.
This bell is also called as ‘Bongduksa Bell’ because it was first hung in Bongduk Temple, and it is also known as' Emile Bell’ after the Mold Production Technique (Estimate) Inner and Outer Sweeping Molds
legend of the crying of a baby who was sacrificed in it.
A sound tube is at the top of the bell, which helps sound vibration and is the unique structure found in bronze bells in Korea only. 2
The hook of the bell, dragon hook is in the shape of a dragon’s head. /
o
Production Start 737 AD. (Unified Silla) Production Period 34 years Year of Completion 771 AD. SP indle """l.,‘ %f
Weight 18.9ton Material Bronze Method Casting %’ e
Height 365.8 cm Main Components Cu:85~87%, Sn:12~14% Th;' I' f
= =g
Small hole M% oy 7 [ : ﬁgg
AL ) L]
Sound tube-bamboo joint shape <Dragon Hook and Sound :-ﬂ-:‘:?": :'i 3 ﬁg
F T o ——— T T gy vt 0 T - -
Dragon hook-bell hanging hook, Dragon shape Tube> ls.v,T.':‘:I_'g::'u'.'-g.-i"--!;:-.'ﬁ.‘-_' SN pie £=T 4 BN N WL SN ] y:?;, T,
Bell hanging bar in the diameter of 6.5cm . . GFEEI"I Eﬂnﬂ . - = “‘
Shoulder : Arabesgue border Itis presumed that akind of &E -
the lost wax process based
Reliefs (lotus buds) : 9 each on wax was used. The waist _ Sweep pattern _ '
F{elief boder ) of the dragon is designed to i ey (C) Molded inner mold (core)
square arabesque) : 4 withstand the load no less Loy = il
ae . than 19 tons. i i & (O W:\}‘
' Inscriptions : 1,037 letters " i:?;_ MOlded ‘-l‘ H B .:
Apsarases (heavenly q— S S at— = '--Eg:louter ﬁ' ; | : ]
maidens) : 2pairs . . = .4 mold E - s
Dwangjwa (striking point <King Seongdeok Divine Bell> 4 o Eitd [ i
of the bell) : 2 points ) H & i j H B
_ - Photo takenin i o by o A
Floral medallion pattern ] ] i ; T & | i
Chosun Dynasty (Source : Korea Foundry Society Casting Vol. 18, Issue 4) & TN T R A
Arabesque border ~2 ‘i"‘f. “ _‘-.",-j}’:-;':‘,\-",' “;r.“ ‘::.‘
Lotuspatter 8 (Source : Gyeongju National

Rhombic corner shape

2.27m |__ Thickness of the bell :
11to0 25cm

Weight of the bell - 18.9t. Copper 120k geun (600g/1geun) | - Copper (Cu) + tin (Sn) alloy

n

Museum)




| Jikji Simche Yo Jeol (Jikji) Metal Print Book

"Jikji was found to be the oldest book in the world made of metal type.

It is now recognized for more than 70 years ahead of German ‘Gutenberg metal type’, which has been recognized as the

oldest metal type in the world.

) . Registered UNESCO
Time of Production 1377 (Goryeo) World Heritage
Method Casting Main Components

The Manuscrits Orientaux Division,

2001.03.04 the National Library of France

Ownership

Cu:50.9%, Zn:0.7%, Sn:28.37%, Pb:10.2%, Fe2.2%

(analysis on ‘Bok’ and 'Jeon'’ types of the Goryeo Dynasty kept in National Museum of Korea)
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<Type Mold Frame >

% Jikji Metal Type Printing Process

‘\‘\_; 5 = - .
Selecting the font Attaching the

metal type

Printing Typesetting

Making the
m_old frame

y‘ﬁ Carving the
. :u: wax type

Pouring
% molten metal

" Cutting
ﬁ v the type
Typesetting

-

N

Printing
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Making the Making the wax Making the mold
master type branch

Finished cast Pouring
the typeface type molten metal

]S U c < d < 2e U
e d ompo 0 e d d
SCH1 - 020~040 | 150~300 | <100 <100 1200~1500 | - | - - 250 - -
SCH2 HC <040 <200 <100 <100 2500~2800 235 - -
SCH3 - <040 <200 <1.00 <100 1200~1500 =50 - -
SCH11 J <040 <200 <100 400~600 | 2400~2800 | - | - - 250 - -
SCH12 HF | 020~040 | <200 <200 | 800~1200 | 1800~3300 | - | - 224 250 =25 -
heat SCH13 HH | 020050 | <200 <200 | 1100~1400 | 24002800 | - | - 224 =50 210 -
resistance | SCH15 HT | 035070 | <250 <200 | 3300~3700 | 1300~1700 | - | - - 245 24 -
steel SCH16 | HT30 | 020~035 | <250 <200 | 3300~3700 | 1300~1700 | - | - 220 245 >15 -
€astings s erng HR | 020~050 | <200 <200 | 800~1100 | 26003000 | - | - 228 =55 25 -
SCH18 HI 020~050 | <200 <200 | 1400~1800 | 2600~3000 | - | - 224 250 210 -
SCH19 HN | 020050 | <200 <200 | 23002700 | 1900~2300 | - | - - 240 25 - Z
SCH20 HU | 035075 | <250 <200 | 37004100 | 1700~2100 | - | - - 240 24 - ” '
SCH21 | HK30 | 025~035 | <175 <150 | 1900~2200 | 2300~27.00
SCH22 | HKA4D | 035045 | <175 <150 | 19002200 | 2300~27.00

-

03 o - - a A 0
e anaard pe DICa dade
ASTM 216 WCB, WCA, WCC
ASTM 352 LCB, LCA, LCC
General cast steel
115 G5101 SC42, SC46, SC49
115 G5151 SCPH1, SCPH2
WC1, WC4, WC5,WC6,WC9,C12A
ASTM A217
Low-alloy steel J1S 65111 SCMnCr2, SCMnCr3
SCMNCr4,SCMn1,SCMN2,5CMn3,5CMnS5

ASTM 297 HC, HD, HH, HE, HK30, HP

Heat-resistant stainless steel
115 65122 SCH2,SCH11,5CH13,SCH17,5CH21,SCH24

Corms'on'resst'es;a”t stainless AjST '\G"5A121117 WCT, WC4, WC5,WC6,WCI,C12A SCMACr2,SCMnCr3, SCMnCré, SCMn1,SCMN2,5CMn3,SCMn5
ASTM A743

Wear resistant stainless steel ASTM A352 CA15, CA40,CA15M CABNM SCS1,5CS2,5CS3
115 G5121

. N-12MV(HASTELLOY B), CW-12MW(HASTELLOY C), CZ-100,CY40(INCONNEL), M35-1 M-
Ni Base steel ASTM A494 30C(MONEL), ALLOY 20(UNS N08020)
Others AS CUSTOMER REQUEST
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| Major partners | ITEM PICTURES

1) KURIMOTO (JAPAN)
Item Material Total Weight (Kg) QTY Shipping Date
P11T3M CIX4SL 35,303 2,525 2014.05.29 ~ 2015.01.21 _ _ 3 :
P11T3M Cix4sL 14,540 496 2015.03.18 STEP GRADE INLET HANGER
P11T4M CIX4SL 500 (non-machined % 0.5mm tolerance
P11T4M CIX4SL 15,667 1,042 2015.04.20
P11T3M CIX4SL 16,200 1,200 2016.04.27
P11T2 CIX4L 4,320 360 2016.08.10 > . , oy 21 .
P11T3M CIX4SL 12,150 900 2017.01.20 L~ = by o . / | [ ]'!Iiﬂ
P11T4M CIX4SL 4,350 300 2017.01.20 - = i U ol = 5
Total 102,530 7,323 & 2 oty R — .ﬂ;,!|!|l|!i!_
2) JMC (JAPAN)
Item Material Total Weight (Kg) QTY Shipping Date
GRATE BAR SCH13A 520 40 2015.12.09
TRAY ROLLER SCH13 840 210
SQUARE BAR SCH13 67 6 20160113
LAPA PIPE SCH13 400 20 2016.03.03
STOKER SCH2 5,980 230 2016.08.01
2P CRATe SCH13 4,807 411 2016,09.23
Liner SCH12 28825 700 2016.11.03
Liner SCH21 2,429.5 590 2016.11.03
16XO0T_Liner SCH12 3050.4 492 2016.12.29
16XO0T_Liner SCH21 3050.4 492 2016.12.29
Total 24,026.8 3,191 # - \
A A0
e N T
- bt sl § _
3) SAMSUNG ENGINEERING Middle Beam SCH13 138 KG SPLITRING HH 17 KG GRATE PLATE SCH13 11.5KG Elbow SCH13 11.5KG
Item Material QTY Shipping Date
GRATE BAR HEAD SCH21 100
FIRST HALF GRATE BAR SCH21 50 -
LAST GRATE BAR SCH21 360 A rﬂ
END BLOCK SCH21 36
COOLING BAR SCH12 50 2013.03.19 ~ 2013.05.10
T-PLATE SCH12 50
SIDE PLATE Cr-Ni 50
COVER PLATE Cr-Ni 36
CONNECTION PART Cr-Ni 10
GRATE BAR HEAD SCH21 200
FIRST HALF GRATE BAR SCH21 50 20150908~ 20151012
Total 992

Liner SCH12,SCH21 4KG,6KG
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HEAT TREATMENT FURNACE PARTS

fIIII’_’EE;H:!:JII:I]I
o EELGLEUINIAN

"_:‘l .L il e .
UMCo50 Inspection of electrical cutting surface and cutting surface,

UMC050 and inspection photograph of internal cutting surface

1. MATERIAL : UMCo50 (CHUGAIRO PRODUCTS)
2. CHEMICAL COMPOSITION

C Si Mn Co Cr Fe
0036 | 0321 0239 48 29.89 2151 EFE. G0 Elpar (e [RBUTe )

1. MATERIAL : 29Ni-3.5Co (IL ENG)
2. CHEMICAL COMPOSITION

003% | 032 | 0.43 358 | 2989 | 038
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«" Mn Steel Casting | ITEM PICTURES

| Jis Spec of Mn steel castings

JIS : : Tensile yield Hardness

£% Blow Bar
SCMAH1 | 0.90~1.30 - 11001400 | <0700 | <0050 | - - - - - - - -
SCMnH2 | 090~120 | <080 | 1100~1400 <0070 | <0040 | - - - - 2740 - 235 -
SCMnH2X1 | 090~1.05 | 03~09 11~14 | <0060 | <0045 - - - - - - 2300
SCMNH2X2 | 105+135 | 03+09 | 11~14 | <0060 | <0045 | - - - - - - - >300
SCMnH3 | 090~120 | 030~0.80 | 1100~1400 | <0050 | <0035 | - - - - 2740 - 235 -
Mn SCMnH4 1.05~1.35 03~09 16~19 <0.060 <0.045 - - - - - - >300
steel | SCMnH11 | 090~130 | <080 |1100~7400 <0070 | <0040 = - | 15~25 - - >740 2300 | 220 - E
Castings | scMnH11X | 1054135 | 03-09 | 1114 | <0060 | <0045 | - | 15-25| - - - - - >300 A 24 ==l
SCMnH12 1.05~1.35 03~09 16~19 <0.060 <0.045 15~25 - - - - - >300 . g
SCMnH21 | 100~135 | <080 | 1100~1400 | <0070 | <0040 | - | 20~30| - |04~07 | =740 2440 | 210 -
SCMnH31 | 1.05~135 | 03~09 68 <0060 | <0045 | - - oozl - - - - >300
SCMnH32 0.75~1.35 03~09 11~14 <0.060 <0.045 - 09~12 - - - - >300
SCMnH33 | 070~100 | 03~06 | 13415 | <0070 | <0045 | - - liom8| - - - - >300
SCMnH4T | 105135 | 03~09 | 11~14 | <0060 | <0045 | 3~4| - - - - - - >300
| Major customer in Mn/ Cr Castings
1) DMC (Korea) 2) Shin-Suck Mining(Korea)
Item Material QTY PO Date [tem Material QTY PO Date
BROW BAR,
Jaw Plate SSEmHHﬂ 43 | 2015.04.01~2016.04.01
Rostol SCMNH11 20 2015.01.22
LINER SCMnH11 168 | 2016.02.09~2016.05.09
Plate SCMnH11 12 2015.06.12
Hammer Cr 52 2016.03.09
HAMMER SCMN5 36 2016.04.22
Total 596 Total 24
3) Chung-Wha(Korea) 4) FUJICAR(JAPAN)
Item Material QTY PO Date [tem Material QTY PO Date
_ SCMnH2,
Liner Block SCMnH11 340 2016.02.17~05.13 Hammer SCMnHA 658 | 2014.11.14~2016.01.16 .
" S Grate Bar SCMnH1T | 10 | 2015.12.30~2016.03.02 A : UL T'\F NS
F FAN SCMnH11 16.03.14 =I=T=1 [ =
Liner SCMnH11 | 3 2016.03.02 _ 000000000803 RS
Total 360 Total 671 e _ R
HIELE ! 4 4 - ol
Ry 00CE0Eaeaaa0, « 1 T
5) JMC(JAPAN) 6) ) KURIMOTO(JAPAN) QQQQQE@@E@@E}T | l
T - It |
Item Material  QTY PO Date Item Material  QTY PO Date Al e
Liner 34, 42 SCMnH11 27 2016.03.09 BROW BAR SCMnH11 120 2016.01 — 4 B
Round Hammer SCMnH11 48 2016.03.09 Grate Bar SCMnH21 12 2016.02 H
Coner Guide(S)
CB-S2 SCMnHT1 20 2016.04.19 JawCrusher | SCMnH11 10 2016.01
Total 95 Total 142
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»" Train Parts casting

| ITEM PICTURES

Driving Gear (YUJIN machinery Ltd http://www.yujinltd.co.kr)

Item Material ~ Weight (kg)
Gear Case Upper SC450 56kg
Gear Case Lower SC450 57kg
Item Material Risli
(kg)
Coupler SCCe0

Bearing bracket G26CrMo4 53kg

Lower shell for EFG3 | G26CrMo4 21kg

Upper shell for EFG3 |  G26CrMo4 22kg

=" Monel casting

| ITEM PICTURES

M35-1 (Monel 400)

I 5upp|y record for YUJIN machinery Ltd 1. MATERIAL : ASTM A494 M35-1 (METSO)
: _— 2. CHEMICAL COMPOSITION
Item Material QTY Shipping Date
GRATE BAR HEAD SCH21 100 C Si Mn Cu Ni Fe
FIRST HALF GRATE BAR SCH21 50 0.35 | 125 | 15 | 26~33 balance 35
LAST GRATE BAR SCH21 360 ———
END BLOCK SCH21 36 i
COOLING BAR SCH12 50 2013.03.19~2013.05.10
T-PLATE SCH12 50
SIDE PLATE Cr-Ni 50
COVER PLATE Cr-Ni 36
CONNECTION PART Cr-Ni 10
GRATE BAR HEAD SCH21 200
FIRST HALF GRATE BAR SCH21 50 2015.09.08-2015.10.12
Total 992

ASTM A494 M35-1 BODY : 680KG BONNET : 260KG NDE : RT/PT
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«" MANUFACTURING PROCESS

| co2 process

3.1.2 Manufacturing process description, visualized in flow chart indicating all process steps,

I Shell mould process and in particular the associated testing and inspection points.

3.1.2 Manufacturing process description, visualized in flow chart indicating all process steps, and in particular the
associated testing and inspection points

i

—

BB i

Incoming scrap

Inspection of specimen
] ¢ (Chemical composition,
Inspection of specimen Refining and alloying
(Chemical composition) gt | " practice)

Specimen getting

Molding Assembly Shakeout

| e :I. ; ' Pouring
1 - b - | i Assembly
Pa—- Y| .

Micro Grinding Cutting 1st shot bluster ! . Grinding

Core making

2nd shot bluster

i

N
. : ) : f Optical/di ional
Shipping Anti-corrosion Packing Delivery P 'Tﬁ!g{‘ﬁgﬁ ond 2nd shot bluster Heat treatment
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»" Casting material Spec.

| Heat Resistance Steel Alloy | carbon Steel Alloy
Chemical Composition(%) Mechanical Property "Heat Chemical Composition(%) Mechanical Property
Material Others Tensileh Yield A Elonga- Refduction Brcijnell Tre%tgpnt Heat
C Si Mn P S Cr Ni Mo | Cu ) Strength | Strengtl tion of Area |Hardness B
VW] NJINb AT Zr (N/m%) (N/m%) (%, min) | (%, min) | (HB,min) Material Others Tensile Yield ShEE Reduction |  Brinell Treaz}gent
SCH1 0.20- | 1.50- | 004 | 004 120- | 4 490 ) B B B 800-900 € Si | Mn | P S Cr | Ni | Mo |Cu Strength | Strength % gmin) of Area | Hardness
040 | 3.00 : : 15.0 Annealing V. [W /N [Nb| Al | Ti|zr| (Nmm) | (N/m) ' (%, min) | (HB, min)
250- i i i — | 's00-900
ScH2 04 2 1| 0041004 580 | T 340 Annealing A216 WCB 03 |06 | 1 |0035/0035 05 | 05 | 02 [03]003 485-655 | 250 22 35 - N
SCH3 04 | 2 | 1 |o04|o004 |20 4 490 - - - - f:feaglﬁ% A216 WCC 025] 06 | 12 |0035/0035] 05 | 05 | 02 |03|003 485655 | 275 2 35 - N
. 04 | 2 1 | oos | 004 zzzé% zé%% 590 i i i e SC450 0.35 004 | 004 450 225 19 30 - N
0 <o Toro- SC460(46) 035 004 | 004 451 226 19 - - N
SCH12 040 | 2 | 2 00410041 5345 | 120 40 | 235 | 23 - - | AsCast scago | 004 0.04 | 0.04 480 245 17 25 - N
"SCH13 0.20- 240- | 11.0- - - arbon - -
(A297 Hy' 050 | 2 2 | 004|004 | S| 0 490 | 235 8 As Cast SCW450 | Steel |022| 08 | 15 | 004 | 0.04 450 255 20 N
0.25- 230- | 120- SCW 480 022| 08 | 15 | 004|004| 05 | 05 480 275 20 - - N
SCH13A ey | 175 | 25 | 004 | 004 | 50| 0 490 | 235 8 - - | Ascast
= 260 | 4t SCW 550 022 ] 08 | 15 | 004 |004| 05 | 25 | 03 02 550 355 18 - - N
SCH15 070 | 25 | 2 | 0041004 790 | 370 440 - 4 - - | AsCast A27N1CL2 025 | 08 | 0.75 |0.035|0.035 - - - - - N/A
0.20- 130- | 330- i _ | N/NsT/sT/
SCH16 03s | 25 | 2 | 004|004 | 35| 550 440 | 195 13 As Cast A27N2CL2 035| 08 | 06 0035|0035 690 440 9 15| 201min [ E e esling
SCH17 0001 2 | 2 | o004 | 004 | 201800 540 | 275 5 - - | Ascast SCPH2 03| 06| 1 |004|004]025| 05 ]025|05 480 | 245 19 35 - N
0.20- 260- | 140- 0.50- 0.45- .
SCH18 o5 | 2 2| 004|004 | 305 | (g0 490 | 235 8 - - | Ascast SCPH 11 _ 025 | 06 | 30| 004|004 035 | 05 |04 |05 01 450 245 22 35 N
0.20- 190- | 230- Tempe 0.50 1.00 045
SCH19 ' 2 2 | 004 | 004 | > : 390 - 5 - - | Ascast emper- 50- 00- 45 B
8355? 1273(? 32778 SCPH21 | TP 02 | 06 |0 | 004|004 | G2 | 05 | Ve |05 01 480 275 17 35 N
35- 0- 0- Pressure
H2 2. 2 | 004 | 004 - 4 - - | Ascast . i i i g
StH20 075 | *° 004 | 004 | 710 | 410 39 sCas scPH23 | Senvice | 02 | 06 |90 | 004 004 | 90| g5 |090° | o501 g, 550 | 345 13 35 - N
“SCH21 0251 475 | 15 | 004 | 004 | 220 | 190 40 | 235 8 - - | Ascast 080 10 120 =
(A297 HK) (?3355 22378 1292(? SCPH 32 02 | 06 |20 004 | 004 | 5% | 05 |90 05| o1 480 | 275 17 35 - N
SCH22 oze | 175 | 15 | 004 | 004 | 55| 50 440 | 235 8 - - | Ascast ' : :
"High Alloy 7750 280- | 18.0- A352LCB 03| 06| 1 |004(0045 05| 05 | 02 |03]003 450-620 | 240 24 35 - Ng
SCH23 Heat |60 | 2 2| 004|004 | 30| 0 450 | 245 8 - - | Ascast Low Q
Resistant” I, 35- 240- | 330- A352LCC | TEMPEra 095 | g6 | 12 | 004 |0.045| 05 | 05 | 02 |03|003 485655 | 275 22 35 - N&T
SCH24 o | 2 2 | 004 | 004 | %0 S50 440 | 235 5 - - | Ascast ture | O o | 1210040/ S| 0o 0210310 Q&T
) . . Service
0.20- 230- | 100- 0.50- 3.00- . . N&T
TSC-HH2 O4s | 175 | 25 [ 005 | 005 | 50| 500 - 4 - - | Ascast A3521C3 015 | 06 | 530 | 0.04 0045 00 485-655 | 275 24 35 08T
035 150- | 64.0- ——
TSC-HW ' 25 | 2 | 004|004 |2 105 410 - - - | Ascast 033-|0.15-| 06 09- 0.15- i Q(830-880°C+Oi)
075 190 | 680 SCM3 036 | 0% | 0gs | 003|003 | 575 | 025 | %3 03 932 785 15 50 | 269-331 | “V 306300
TSC-H20* 0.4 1 1 003 | 003 | 25 20 570 - 20 - - As Cast 0.38-10.15-| 0.60- 00- 0.15- Q(830-880°C+0i)
SCM4 o5 | o5n | oge | 003|003 | 55 025 | %3 03 9807 | 834 12 45 | 285352 | “TEITRNGG
| * - - -
TSC-H21 04 | 18 | 1 |003|003| 25 | 20 490 16 As Cast Ql1st 830880C
TSC-H24W* 03 | 08 | 1 |003003| 24 | 24 15 580 | 235 | 30 - 200 | AsCast SCM24 | wachin- | 02 | S5 | oec | 003 | 003 | 95 | 025 |33 |03 - 1030 | 12 0 |05 | LS
ery T(150-200°C)
TSC-H39* 04 | 15 | 1 |003|003]| 25 | 35 470 - 12 - - | Ascast Alloy
G26CrMo4 02| 05 | 9> |oo15|0015| 58 o 750-1000| 650 14 - | 221207 Q&T
TSC-H3oW* 04 | 15 | 1 |003|003]| 25 | 35 15 450 - 12 - - | Ascast : : : :
: i 10- i . i
TSC-H34CT* 05 | 15 | 07 | 003 | 003 | 25 | 35 czoo. 5 450 i 6 i | ascast (G5-20Mn5 023 | 06 | 7o | 0020015 03 015 500-650 | 360 24 149-193 Q&T
013-| 02- | 06-
TSC-H48T* 05 | 15 | 08 | 003|003 | 25 | 48 5 470 - 5 - - As Cast SCC60 02 | 07 | 12 | 003|003 0.75 02 570 390 23 35 163-201 N
TSC- - R 0.40- | 0.30- | 0.50- N (850-950°C)
01 | 08 | 1 |003|003| 20 | 32 13 490 | 185 32 As Cast .40-10.30- | 0.
CRIZW* s Cas sccs o050 | 550 | oap | 004 | 004 620 295 9 15 163 T E20.6500)
TSC-
. 01 | 12 | 1 |003|003| 25 | 35 13 500 | 205 25 - - | Ascast 0.25-| 0.30- | 1.00- A:590 | A:345 | A:16 | A:35 | A:163 | N(850-9500)
CR3W — SCMn2 035 | 060 | 1.60 | 004 | 004 Bi640 | B'440 | B:16 | B:35 | B:183 | T(550-6500)
TSC-NSOW* 002 | 02 | 01 | 001|001 ]| 50 | 47 ' 011 1 600 - 10 - 210 | AsCast wp
: : : : : 03 : 0.30-| 0.30- | 1.00- Q(850-950'C:+0l)
2 SCMn3(8) 570 | 550 | g0 | 004 | 004 690 490 13 30 197 T 5806500
TSC-SH50* 01| 06 | 06 | 001|001 | 28 | 50 50 550 - 8 - 250 | AsCast o030 100 2 E509500r01
) SCMn5(B) SRS R 0,04 | 004 740 540 9 20 212 iy
TSC-SH51* 035 | 06 | 06 | 001|001 | 28 | 50 2 730 - 4 - 320 | AsCast Low Alloy | 0-50 | 0.60 | 1.60 T(550-6500)
Steel [0.30-|030-| 1.20- 0.40- Q(850-950'C:+0l)
XaLe | "Heat SCMNCr3(B)| (Low Mn) | 940 | 060 | 160 | 994 | 004 | 980 690 | 490 13 30 207 | "1 (5506500)
Resistance 003
CIX4SL© | KURIMOTO* SCSiMn2H 04010301070 0,03 |0.025| 03 | 05 | 03 03 - - - - - - Q&T
- - - - - - 471080 | 1. 008
NRESST R e L B PP R TR B w0 | - | - | - || e .
Typ , , : : : : : SCN- 025-030-|120-| 50 | 004 | 03 0.15- 880 . 9 20 69 | 0850-950C+0i)
NRESIST | “Austenite [ | 1.00- | 0.05- 012 | 150~ | 180- 05 170 i - = g17al ascast CrM2(B) 035 | 060 | 160 | 994 | 004 97 035 T (550-650°C)
Type II" Cast-Iron” 2.80 | 1.50 ) 250 | 220 ) 030-10.30- | 050 08 015 0 (850-950C+0)
"NIRESIST 1.00- | 0.05- 2.50- | 28.0- } R R ~ SCCrM3(B) S 0 004 | 004 | 4 A 740 540 9 25 217 gd
Tyoe I 26 | o0 | Te0 012 [ 535 | 350 05 170 118-159 | As Cast 040 | 060 | 0.80 12 035 T (550-650°C)

* The chemical composition and mechanical property for * item are typical value only.
"©" is customer owned spec.

30
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| stainless Steel Alloy I Mn-Cr Steel Alloy for Machinery Parts
Chemical Composition(%) Mechanical Property a- Chemical Composition(%) Mechanical Property et
Material Others Tensile | Yield .| Reduction| Brinell Treatment Material Others i i i i Treatment
C Si Mn P S Cr Ni Mo Cu ] Strength Strength E(‘S/fg;ti‘r?)“ of Area | Hardness (0) € Si Mn P S @ Ni Mo & ) SIrE:r?gltah St\r(elzenlgth Elonga_tiorJ Fff}_ﬁ%n HaBrr:jTglss (0
VoW N IND AT Ze | (v | (v | ™| (o, min) | (4B, min) VW N IND AT g | w0 0, min) | (HB, min)
scst 015 | 15 | 1 | 004 | 004 | > ] 1 s0 | M5 | 18 | 40 | 163229  qaT SCMnH2 9% | 08 | 2| 007 | 004 240 _ 35 ] - |a(i0000)
0.16- 1.5 . :
scs2 15 | 1 | 004 | 004 1 50 | 30 | 16 | 3 | 17023 Q8T . . .
024 140 SCMnH11| 0% | o8 | 1.9 | 007 | 004 | 532 740 | 390 | 20 - - |a(10500)
SCS2A 0% 1 s | 1 | 004 | oos | 1P| 60 | 485 | 15 5 | 269 Q&T " High : : '
- - anganese | 1g- 10- 200- 040- !
scs3 015 | 1 1 | 004 | 0g4 | 112 | 030 | 015 50 | 40 | 16 | 40 | 17023 Q8T SCMnH21 135 | 08 | 140 | 007 | 004 30 070 [ B 10 ] ~[atose
e |2 : 041 140 | 150 | 100
scse (Mt g5 a5 | 4| o4 | 004 e e 60 | 40 | 13 | 40 |19225 Q&T EXT(M©

15 | 350- § g g

SCs5 006 | 1 1| 004 | 004 | | S0 740 | 540 13 W | 2721 Q&T 24Cr " 13% 1 %_% 008 | 008 22735 3 2 - - - - Q(10000)
: - - ig

SCs6 006 | 1 | 1 | 004|003 | > 30 0% 750 | 50 | 15 | 3 | 285 QaT A532 | chromium | 50 230-
0 | 4 - Class i 5115 | 2 | o1 oos | 30| 25 | 3| 12 - - - - -

CA-BNM 006 | 1 1 | 004 | 003 | M5 |3545| 040 7% | 50 | 15 B | 24 Q&T Type A : :

: : 03 1 140 |3545] 100
scs10 | ouplex | 003 | 15 | 15 | 004 | 003 | 20| 4% 230 o 60 | 30 | 15 - | 32 | 1050115080 ©"is customer owned spec.
(ustenite 230- | 400 | 150- '

scs1 | &Ferte) [ 008 | 15 | 1 | oo4 | 003 | 20| 400 10 50 | M5 | 13 - 241 | 1030115080

SCs12 02 | 2 | 2 |oo | oos | 8O )80 @ | 05 | » - 183 | 1030115080

o 500 | Special Steel All
SCs13 008 | 2 | 2 | o004 oos | 3030 o | 185 | 30 - 183 | 1030115080 pecial steel Alloy

180 | 8.00- - -
5C513A 008 2 15 004 | 004 210 | 110 480 25 3 183 1030-115044 Chemical Composition(%) Mechanical Property

170- | 100- | 200- H
SCsi4 008 | 2 | 2 | o004 | 004 M | 18 | 28 - 183 | 1030115080 eat

200 140 300 Material ) i Others Tensile Yield s Reduction | Brinell Treatment
SCS14A 008 | 15 | 15 | 004 | 0g4 | 180 | 900~ ) 200- @ | 05 | B - 183 | 1030115080 C|S M| P | S |C| Ni |Mo]|Cu Strength | Strength | " V1| of Area | Hardess (©

210 | 120 | 300 Vol w | N | No | AT ze | v | ove) | %™ o, min) | (48 min)

SCs15 008 | 2 | 2 | 004|004 | hr0| 00T 100 s | 185 | 28 - 183 | 1030-11508Q S
' ' : : A743 orrosion 115 N(955T mir)

170- | 120- | 200- - ) Resistant | 015| 15 | 1 | 004|004 || 1 | o5 620 | 450 | 18 | 30 - L
SCS16 003 | 15 | 2 | 004 | 004 | o0 10| 200 2 | 175 | 33 183 | 1030115080 CATS ot 14 T(505Cmin)

70~ | 900- | 200- - -

SCS16A 003 | 15 | 15 | 004 | oo4 | HO | 990 | 200 @ | 25 | B 183 | 1030115080 AT43 020 | 15 | 1 oo loge |5 | 1 | os 600 | a5 | 15 | 25 | nessemin

220- | 120- CA40 040 ; : : 140 : T(595°C min)
scs17 02 | 2 | 2 |oo4 | o004 | 220|120 @ | 25 | 28 - 183 | 1050116080

Austenite p - -

230- | 190- . g A747 Precipitation 155 | e 25- R SSH(1020-080°C)
scsis 02 | 2 | 2 |oos | oo |50 DO s | 15 | 28 183 | 1070118080 el | freckiation foo7| 1 | 07 |oo3s| 003 | 153 | 3646 > 860 | 670 | 10 269 | pis et
SCs19 003 | 2 | 2 | o004 oos| 080 20 | 185 | 33 - 183 | 1030115080

o800 (e | Dulex  foo3| 1| 2 24> 5570 | 42 o 650 | 480 | 22 | - - | a@r20cmin
SCS19A 003 | 2 | 15 | 004 | 004 | L0180 @ | 05 | B - 183 | 1030115080 : : : :

170 | 120- | 175 | 1.00- i - i
SCs20 003 | 2 | 2 | 0040047 500 | 160 | 275 | 250 Sl A - | 188 | 1030115080 DIN 003| 1 | 2 |003| 002 |29 4565) 22 008 640 | 450 | 2025 | - - | au1z0cmin

14462 230 35 020
scs21 008 | 2 | 2 | 004|004 | B0 o 8 | 05 | 28 - 183 | 1030115080
o | 100- . ‘ 245\ o | 17- | 27 0.10- 3 N .
sCs22 008 | 2 | 2 | 004 | 004 12%% 7&% 23%% o o | w05 | 28 - 183 | 1030115080 AB90 1B 004 1 | 1 10041004955 4760 53 | 33 025 690 | 485 | 16 Q(1040Cmin)

190- | 275 | 200 | 300-
scs23 007 | 2 | 2 | o004 | o004 | 52 ! 30 | 165 | 30 - 183 | 1070118080 ! _

12828 sgg 3358 400 AB90 4A 003| 1 | 15 004|002 | 2% 4565 4T | 1 oo 620 | 415 | 25 - - | agr2ocmin
CG-8M 008 | 15 | 15 | 004 | 004 | mO | 590 200 50 | 40 | 25 - - WA

20 | 120- % | oo | 40 010- ] _ .
TSC-1 008 | 1 1| 004 | 004 | 201 120 4 | 18 | - - N/A A890 5A 003| 1 | 15 | 004|004 | 5 |6080| &) R 690 | 450 | 25 Q(1120Cmin)

Precipitation 155- | 3.00- 250~ 0.15-
SCS24 0.07 1 1 004 | 004 - - - - - as customer request
Hardenable 175 | 500 4.00 045 240- 30- | 05 05- | 020- .
A351CF8 008 | 2 | 15 | 004 | 004 | 1821 |8011] 05 @5 | 25 | 30 - -~ | st ABI06A 003 1 | 1 100310025 %, |6585| %5 | 1o 10 | 030 690 | 450 | 25 | - - | atooCmin)
A351 CFeM 008 | 15 | 15 | 004 | 004 | 1821 | 90-12 | 2030 45 | 205 | 30 - — | SsHi040Cmi)
8xC(%)< SSH(1085C min) 94 ' 260-| Fe:
A3STCFEC| 188 | 008 | 2 | 15 | 004 | 004 | 1821 90-12| 05 |47t 4 | 205 | 30 - - Stabilzation M35-1 | NickelAlloy 1035125 15 | 003 | 002 Balance 330 | 350 05 450 | 170 |25 - - As Cast
Austenitic ' (870-900C+W.C) Monel
A351CGBM | Stainless | 008 | 15 | 15 | 004 | 004 | 1821 | 90-13 | 3040 55 | 20 | 25 - — [ ssHio4oCmin) A4 170 170 o N
A351 CF3 003 | 2 | 15 | 004 | 004 | 1721 ]8012| 05 85 | 205 | % - -~ | ssH(1040Cmin) CWEM 0071 1 | 1 1003002 54 |Baance| 5 30 495 | 275 | 25 - - | am175Cmin)
A351 CF3M 003 | 15 | 15 | 004 | 004 | 1721|9013 | 2030 4@ | 205 | 30 - — [ ssHio4ocmi)
A351CG3M 003 | 15 | 15 | 004 | 004 | 1821 | 90-13 | 3040 55 | 40 | 25 - ~ | ssHiioaoCmi) A4 00 80 Fo- 315
- 006| 1 | 1 |0015/0015| 220 |y : ' ' 485 | 275 | 25 - - 1175¢C
asstONM| | 007 | 15 | 15 | 004 | 004 | 1922 v 2030|3040 o | 1 | 3 - - | ssHt120Cmin) CWeMC 230 | 534N 100 50 450 Q(175Cmin)
A351 Austenite 195- | 175- g 0.18- _ _ . . Fe: 9 _
o 0055 | 1 | 12 oo | oo | P11 6070 e 550 | 260 | 35 SSH(1200C mi) A494 02l 1 | 1 1003 | oo | 155 |aance| 169 | 45 [020-|375 w5 | o5 | 4 ) | anzsemi
0o o CW12MW 175 180 | 47 040|525
A217WC6 9> | 06 |0s508| 0035 | 0035 |1015] 05 | % | 05 01 565 | 25 | 0 | 3 - | naTiEesTmin) '
= . N 90 A560 | Chromium- 480 Fe:
A217WC9 0 | 05 | 99| ooss | ooss | 3% | o5 | 3% | o5 01 w5655 | 275 | 0 | 3 - | natrsCming 50Cr-50Ni| NickelAloy | O1 | 1 | 03 002002 50 |Bdance 10 03 0.25/05 550 | 340 | 5 - - As Cast
040- 045 ) -
A217C5 02 | o75 | $% | 004 | 004 |4065| 05 | %8| 05 01 60795 | 415 | 18 | 3 - | naTE75CMIN accuar] e e T ieo | oso- 100 | 080- ] ) ] ]
) Cast-| Resistance 310 | 200 | 150 015 | 05 | 03 450 | 100 340 As Cast
A217cip | Merensiic| o 1193 10035 | 0035 |80-10| 05 |0912| 05 |006 003 620795 | 415 18 35 - N&T(675Cmin) astion | cast-Iron : ] ' ' :
forivd I o . ! 5 |0912| 05 |of .
H-Monel
008 | ) - 085 018 003006 ] ~[ssrio4o-10800 225 | 050- 27- | Fe: 590- 240-
A217C12A o lo2:05|0306| 003 | 001 [8095| 04 | 33 018 00100 002|001/ 001 se5Te0 | 415 | 20 | 45 vt a8 monel | 03 |52 930 Balance 215 oy | 30 | 3 - | Gon | mscast
SUS 410 015 | 1 1| oo | 003 | 1LY o | 05 | 2 201 S-Monel
0 20 M255/35D 025 | 330-| 030- Balance 2r B350 490 |1 -5 ascast
SUS 4202 o0 | 1 T | 004 | 003 | 70 50 | 225 18 235 N24025 550 | 150 33 980 350
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No. 204 sfid
1| 7kBZASHHTEE{L, Work hardening) | S0l 47t 7k22 512 3 o417} HAE/0] Zslel= 34
2 720IS(hTERE) 72 BHS ARG 22, 1 220 SAAS SHRISECH HAS 0 £7 F22 atsr) 1 S0 57128 JKeigetn i,
3 | ZKEEE(TTEEEE, Malleable Iron) | A ZHo| ZX{2IS AAISI0] HNS Rofst X, SATIEEEH, WADICEEH 9 Hajo|E JIHEA So| Qo
4 7HAAIZH (TR R) AHY 78, 254 78 S0 U FakH 1 29| A2 ot RN & AsiE (7iK|e] AlKeE 0] Al Lol REe By TR} Qlct
5 A2 (Gas Furnace) HATIA, EATIA, LMZ JIASS H22 5 2(18)
6 7tAZ!(Gas Pin) ZFEOlE 712 M= THS %7 2510 2 L
7 7tA T3 A(Gas Cokes) EAPIAS HEE O BMSZ Y= 33A, 5150| 0 AETt Hoos Z42sole MYSHA| Uk F2 £ X0 0/8€|m ok,
8 (ggﬁn%gijepm?;) €02 (002 Process) = EHIZIAH
9 TIUCI0IFHAE SEO| YES Jkotod FEU FYok= FREOR B2f Clo|HAE E= ClOHAE FAMo[tn 221 UX[9 22 £HS 0188 38 F2E T8 CIOHAE, 710 X2 A
(Pressure Die Casting) Hiet CloIAZIO0fRIL Tstn otk (= LlopHAE xii.*)
10  kERY ' st FHS AIZ5l0] XIS EE +EA0R FE(ESR)SD RULRICIS 0/85101 UAS 715101 FX5H= YHS A2 ClOPHAL! FS 018510 FYsts YAS 5 CloiAZ0)
(hOMEEEE:%, Pressure Casting) 2in Usic), Y20l ofdd, eI, R4 6—| 512 %s0] 5z Hit SixioD gie | st 2l Cizk Aol olElT o,
11 1282 (TEAS) aliE0| W2 B1Z(250T 0I5l T2 Po, B, Cd2l Bi2O2 ZHEHEM) T} HIZFHO| TIIX|2 chEEIC, FX Sof 012D b2 H 52 20| X2 Po, £ Sn0| YCHHSH 813)
12 71E4(T]$EM, Castability) FZ0| HO|#5)S BEAIGHE X B120| SR sl FE517| 412 Xt of2i2 0| UCt F2 RS A0t STAo olstol ARS THEsIT Ik
13 7IX|F7(Branch Gate) oS 20| Y2 Wl TYsl| st HE FUT
14 7FX|204(Branch Core) F0{0] FHIROIM 7K 2P EHo| SE5101 Y= T
15 71= 4 (aTHEM, Collapsibility) F80| 721} & 4E51s X FUH Y| +5, Wil ACIof & 4 U= FHO| M5,
16 71EKCarburize) F3A 50| A 22T} HESI0 BYF0 EtA BR0| Bl X (= &
17 7 FEHRI(a] ) FHO|L} Zo| EABS B7IAI7|7| 2510 M7tk BIAL S0[Lt MELA MA DEA BT
18 | 7V o} &(ndirect Arc Fumace) 33 Alolo] 0lF 2 XI1Z20| Aoz Jiel= Fy|2, YibHoR 0j3 ol =AL 0|2l ZIHE =t LisiSolA Sl FE, hRE:H)Z Zo| HMls 2ot Zo| 2 HE 257!
19 ZEB(IBHIRE, Limonite) LA1EER| RS ZMEOR Bt MM, ZM T HZI 2Fe203/3H20, 57%2] S BRSIH Y, TAA, A, oo ASECH
20 UAFZ 7 LI ZUsiol L7122 023101 B2 FUsks WY, o] WS UR0ls 313 F22 56| £2i0| 23 FR0IML ZE %S F20] HBsIH £2 Anis derf
21 pank={trEns ) 29| BAa| Mz 5, FHO| B3f 22 AR UCh
22 Z1|(Ingot, $R%) Ut AMTIZS 57| ol AMZ HESH DY, 37|12 FUF 247
23 §§$§(§§g§§%6$gh Tension | o) xsit soi0f 6oz5, 30, 3530 25t S X
2% ZHIE AIE(Chill Test) 70| FHRIS o1 | 9I510] SHe ZAIRN U0IM AIEEO| Bt B2 S40] fsl0] MRS SiA7l= W
25 L SAEEEIRRES) Salf 20| 21F IR sh= Y| PA 2|, 77 YoMl UZ0lE M7t HS LM QIS X7t S0] olZof Bt
26 | ZHMSE(EHER, Forced Draught) | 2 Uil S22 427|S 0I8310 M7= i, S0l Xt S20f tiSsls gof
27 IR RS FEGI0 ZEOILL 7 |AIE MRS HEt £
28 HEAN2I(E4 REEEE) AFS| BIZ(SIumin) S50l Na 22 &l 3 248 35| 42 715t %0l st 2=, HES SAK JHRISHs weio= FH0| ME M2l ol sHgsict,
29 7Ht210[x{(Top Riser) 2folx{e] 71 AUHERl Ho| A, BE J1H T2 K20l MR, B Wi 7|2t S5tn k.
30 YR )] AHo| 7 (9} FHotn Q= QEfoR MelElof iSshe 2 tiviet Ralol Q7| 2ol ERHOIA ST £lm WRlEheCt Qe Sabt Lisx|aL ofsto] ZES #irt
31 | 7HE F8(Open Sand Mold) | X% NI it 102 F8S DIECH 438 MER 27 012 858 FYsls 0I22 FR61K 42 BRIRE. 43(54) 59 THo HBE,
32 IS (A E4) A3l2 EE J[E] E2EE SHO| MBI RES2| SA20| RO LIEKT], 0/240] o F20| Ayt siXnz HolLt 12 Baliol Qlsiod 0242 MBI
33 UXZE(FEEE) 110 °C 01AQ] 252 7|Z5i0] RRl4ES M7t ARMHZA 20l Z=(YS, FT o1 U 31F)
34 UZ2(EIRNE) FHS URGH= 2(). F01B AHOIARE LHAHER) TS 221 £1 EUCH MWL sh= 2 2K Uk,
35 AZAHEZIEES, Dry Sand) oMo R= S2 MO HES FEAE Lotx|2 U Mtz FEAE MM Ust= ZRE QU
36 A= (4717, Dry Sand Mold) UXGI] 222 HMoE 58, MEEcs 227t 3ck S2(PY), LHg(xM) | HEICt A0l chSshe 2.
37 HESAHEZIRRIES) AR AIBle F2AL HES FHLNZ 3t F2AR 22 Hlolol X8 5 Azsl0| ZaAITIC
38 HEN L= (BhEIRE) 110 °C 01A0| 2Z0iA 712610 Ral422 Mosin AXAER & FEA0] ZE(HXZE)
30 | HAEUESIEA. incline Molding) 351%.; ;ﬂlo%lo; 2‘5’;5; z fé 5‘5@;—;3%?7} Loz 0| /2 =7l ZAKIZ| W20l 7kAT} Lol 26| S017Hs Yol 9im 7tA S Lol HX[sHs o] glof Lol &Z
40 ZUBFE(EELEY) 2205 S20/L 0aUiE B2 Se2 HE 72
p HSEU LB iiggill f@fﬁ'ﬁl‘.ﬁ’ég@ 7N Zot52 O ETAP | HES sh= Z0iRO! BTN, GISSH FAACIlE FARAS] AHENE Y2, HisaiziolLt Z2kXloj= 9l
ol nadE BE MH0| K511 Y= FAE F1 45%0[6IIKI0[XIZ ER0| 2= Qe FAT} 0[Z4RCH o] HRE] U= A, Si10% HE BIRSID U= X0l 2S00 HZYS AlRH}
(BEERSESE, High Silicon Pig lron) | 222 2 a2ix QUCt
43 | 12 FIA(Metallurgical Coke) | SELR0IM MHBO=R Aol IAR T2 FIA0| HI510] BESAS £0 CortA0| MAS SM6IH o1 & =3 AIFZEI} 52 40| SA| Eict,
44 T2(EhE) HYMS TIA T Deto B9 Ralsio] MHS MESIs YHR(IEUE)
45 ni=y| FEAIS TP 2ol 1S O A8l =7
46 IAZXE(7)) Ut 237 |H0} B2 UL 0I8510 FHS Dok JAIZ XFO| T430L FRZO| AMHEE SAATIE RS X0 AIZSICL S0 2J5i0] 1319] ARX ZXoZ MFFIC)
47 | DRUT(EEIEME, Hot Strength) | 30| 851} H&sHs 2201 D201 AFE FSAR| 2=
48 DRA(FRE) TR2EE EMsie 7| SHQ| 71H2S SHGHs SAl0| 20| TRIHES| Zof o5t 24, AR2lol oI5t 2 S0| et
49 DR EER) F20| RENoR W2t &7 Ch27iLt 30| 5 FE2| Mol 25i0d £50] Welllol S 22| D20M M7= P, ZF S0/ WG| £k,
0 TeBsELI) ZECUA Sate SI02 FURHN 20410l 071 NSER BT T80 39 e 1480 "0 71 7RO 15007 C ohiom iR 43l tetn 2l 2 o
22 e XS sl 22 D2Bshet Ystn iKY Ya| 2FE|D Uk HSFEL Y20ls $B0ME 120 fils 447 BoD2 ARRE[R| Yert,
51 | DHEABEFERRE, Fixed carbon) | ZIALL Afstol ZEIE 2312 BA
52 IFNFE2(SREEERE =S Uiafrfol QE0| 2US Zot 0|0 TXIHRE Salo] 242 Bafish= 2
53 DE(HEE, Scrap Iron) H Y T 89 A3 ELE, {2 9|2 SaiHVIE 22 H 39 HHORE) 7IE Sofl oMz Lict
54 | DHI-Z(ERENGE, Solid Shrinkage) | F20| 17t LI WZls101 A0l =& tirix|ol DHOIAN Yok 45
55 L (B 73 22 720/ oI ZHHOZ W20 Soixl= £ES Whic), 29| H3l0| LIQ7| 412 20|k

No. 80 Qe
FUeoy 5 2
56 " - . ZA E0| EMH pQko| 2= TIEtA THAO| A0 LIEILEZ| &Lt
(FBEPRIERE, Tortoise—shell Figure) | ' - ©° e arAsl ZRo e dnt
TAEE(Na2SI0)S LBlCt 2, L7t2l0l| 71, YT, Aofl 2J5t0] 2 Aefo] Fhe Ta@cr ATIACISIS E815101 88511 ETa| = 22 W2t THEI0] Z45t $ °F
57 TFMAQRCHSodium Silicate) a0l=autocave 70l 20f Baksin ofafsiof 4 T35 ﬂrc COH|Lt XIZA F5io| FZMZ 0185 Qlof| 2ok , A, MEICHE), S2r(EEE)S Algs
e,
58 TS (EAYEE, Silica Brick) TAKHSI02)2 ZNEOR SH= AN LiSH BIE, LHSHE 1685~1850°C
59 FH(EE, Crack) FZ8 1) F20| DY Mt W2t 220 27U S AZ0| wE| 20| WS AR S8t £ AEE 77K M S0| BEH0| o, 2 Bxo| 27U ol Mofxl= Y
o= 0] Q\Ct. 0] THO{X|= Ho| HEAO=Z Ho|w & 300 C 0[512] H|m X W2 2= AoM= ““"of?l 2,
60 57|KStirckling board) DFHS CIEs 5 e 22s Solis B @70l AIRsi0] 2aHs B= Bt
=20 Eoro; T Z0 ©Ho| SHX Eoromoug Ze Jig otsy 0@3{_0%1 11 SHHo| HiX gt Zke @Ok mgy| Al 204 0|42 R7|TO2 510 QT w2t 7
61 27181, T2 7K8(Strickle Mold) g2 XEL_l—LFEE b | 3t74x| folmet 22 g Br=7| ¢ o2 | ghmat Zie more o Rat 20f 0|42 (T2 slof Ohjmty| mat 27|
ofl olatol TS MAGH Yy
62 718 20 =Y F7I8H0] olsiof 20IS D= X8
63 7| AE S (s RY) = 2l 7|9l 2o olsiod sl AR XF 550 BAS Jlets . 0] ZH7|0| SYoiAl, M=AZH S0] Uct
- =2 U0 Z3IEl] Ol 3T X2 71ZE FA6HD Uk T S0 7|t 30 Olsto) WAsH TIAS SUSIALE SUXIHOIA WEE JHATL STAN| WEEX| YT FEE A
o4 7|€-(m¥L, Blow HOIe) % tgg'_é 0l CHFSICE, < TESYS T3 23 53 YEE S A
65 I\ (50) 32 Zsto| UZo2 J|EA0| DY S| S4E JHAT} BESIE F 0| LA THATE BEF0] As A2, TS0 Ho| 520| HEstof, 27|17t AHSIH= FS Sof
R of5iod 7|mt Ai7Ick 80| STE trix| WESHK| Stow 7|mrt arfz FE8Lol ZiEsic
66 LI Z(Internal Shrinkage) 220| SHEHLOIA THZ Hale 1 £550| Hslo] Ol5l0 M7 l= B2 A5 S0 SRAFERR) £ AZX| MEi LIECE
67 LHEHE (T ) a0l HES LIEHHS . 2 = A2 2 W2, of2it) SK349 20| LIEHS 20| #Eo|Ck
68 | LHSIRE2EIZ(Refractory Material) | S22 20| 2L 20| L5t X2 AZFo| 222 A0{ X0{A THE!(Patching)X tE= Hete| 0|SXt2] 1Ty |20 ARSIt
69 LHSHE (A 4) TH(EHD HEst= a2 210IF0ILt HHa|20| 71EAl U Aol Lol AIRsHs LiEH K.
_ SHof| CHEH KEHMS atsict HE 2 X} ZIAIO| CHAL . LYSIA0f|TH RI010| QY= Zi2 OfL|Ct LYSIAIS UbtA] 2 LHSHH Fal
0 LiBHA ik, Refractoriness) ﬂEJElruuﬂ 5t XEHNS Asict HE 2 ato|dx) AAlo] o atAdollt 21010] Q= 242 OfLICH LSS LibHo 2 XIAIZZ(Seger Cone)] LSS o Z4E| SK34%]
7 LHSHFHE(fif:k 451, Fire curve) HZ(R6R)2 FMEQI FI22|LI0|ES DT R SR 2. HatzE SK33(1730°C)01Y, SE(KENHHEST 1 LZo|ct,
72 47t 7kZ(Cold Working) 240| MAYsI= 2 0[5l0lIA U, THESO| ANTIBE Bl U2 0[ofl 2510 7K HF0| ZHE6I0 ZELE QAT S0| SFAE 4 Uk,
73 | HZEEIM(ARINREM, Chill britlement) | M23A4Z2 0°C 0f5t-50'C £:20| E81 F245| S22t Motels ZE0| U=t 01HS WzHIHolatn £21 ik 0]0] JHMO| B2|=H(Molybdenum)2| 2717t RE5ICt,
74 L2(;44, Chill Densener) LTS Uo7|7| 42 F0|Lf, E5| FEIZ TS| 51T A2 Toil THofA| T 0| WIS w2 st B4, ES M= U QUCt,
75 WES2(HFKIR) HAHAEH0] ALR5H= 2202 M MRH2|2 WEAIFM YSoR it — HIHAE(Mercas!)
. " MU AIR510| LES SHGH= Z0| TRt MR EMTLO| MBS 0C2 SAINZ|H 2ERH| LRIt oln 2 £ ME2 SIMAIZ 427t ULt 0f9h 22 Matxe
76 WAHE(A1EES, Cold Junction) ﬁngmaﬁm-{?j se st Z20| SHCHet MRl EAlTte| RBHHS 0C2 RXIN7| | =estgln 128 474 Qlck olet 22 MstEg
77 | HE(4$7, Foundry nail, Chill nail) | ZF&Ho| 2202 HSERX|7|, 4HX|7], Scab S WXlsHs STt ULk FHo| B o2ls20| 2 YR Arlol
5 U0[ BatA(Naval brass)i= 011 40%E B8t 6~4%EHS0| 0FHS A1 1 5%77HX| 201 HIT= 242 UBITH, QIRIZE 35kgl/mm2 OlAle ZEE 7HX|1 Qlon Z28T} 7H2g0|
EH L= | S oo S =X}
78| O USMNavalBrass) | gy upteso) ysetez s 220l oigec
79 WICk2(Neck Down) F2EH0N HPE2 R | HER 57| 2 1 22E0| LIS ZoIXI7| &7 57| s Asts S coreE0| B2 ZsloR UStEIi= ZASHK| Y=Lt
e - 2325 2o|dotr| §n sHEToR TG 2, 2loldg 3 BEQ| FE2HE a9 Rl 2E 29| #HE0| YoiLpy| Aot o] FE2ts 12 Yol etm HAZi] 2 ok
80 | =BiOId #E2HNo iining cupola) | gzl o £ o & 20 ZuE = e, T2k Bofe Wil 280 slonz, AgReRii H8% xek
81 =348, Verdisgris, Patina) 5 EE 332 Z7IB0IM YRIE 1 Whshs Ao mo2 M AR Y ENKE0|D RE6iC E QIBXoRE HAIR0 AN MSISS SAAP = U Uct,
82 | HSPHE X|M(Pneumetic Chisel) | YEB7IS AIR5i0] LAE0| T402 A=5H= 7| 71l 7|TEAM 0|0 B2 450 2A2| CIS7|LE 22 ARE),
|c-=
No. 80 St
1 C}2l0] S(Ram off) DHO| QfFnt UR|FH Z50| U} CiEo| Kool Ql5t0] DOl QIO HOK A7! ZEt HEMO! swel O|Lf shit} HIRBICH,
2 Gl QIR Q1RO R TiTksl| &R miTtet £:20| SO0|LIA THSOIEIC) O] Tl ZAzto| ITHHE0| L3t HIS EHEsZE0[a} Bich
N 2! U ol o 0] = LL. 2] BHE orHIE & = ofct,
(BREYGEE, Necking Down) < T = = ==
- 5HA STl TSt 0], TETHS SR Hlsh FHOR 20| WKLEZE| 49 W2i0| et 2Tl ChRioll 77i24-2 Holxl= 0| ECk 0[2f3 2= THIR WEY STt &
3| CESIHERENR, Edoe Effect) | 5o Sois Soimaiet pirt, Tivtaapt ojxls Helole et olon], 22AI3i0] ofsie Eistold S0l 2 5Himiiel Bick
4 CIEA(BGS0, Step Gate) o2 S ~IHARRET 2E2 B 4 UTE Athoz Mx[5H 2
5 Et| 20jl iR Bl 22 S0l B2 71 20f B TS TR WE Yolllz S20| Hi2te Y MR| $27t 22| TiRls P20 20N 0[2{3 HEllo| RS 4,
712 A RIS, = 0 _ _ ,
6 " QHOIEfO| QUE OtElO| HH 2715 Al Th7|40] 1 LHE0)| Za] UESTIE XIAAIZ 4 Y2 Core = LISIEQ| 7151 S2 28 HE(TEZH)0 AlUSH Qe
Atmospheric Riser Wiliam's Riser) | 22€ | UZ QfEfo| BH STS0IT 74 Th7|0| I L0 Zof USRS XISAIZ & fa12 0| 7= S2 22 FR(EH0 Al ot
7 CHXKE ) TH U HAE )RR oY BE E= OlA FE0ILt FHE AT EUsHs HIEAt
8 CEE|Y(Dove Tail) BHOIL SAIKIO| H|DS0IS Tat REss Hh, FEE0) ZEIOI7} XL K HOR TSt FElo| Bt E 2ATA BRAE 0] HEES 0|83ITH
9 H29Ici(Doble Ender) 8 2451 310| 50| ZIE R0\ D5 0[RS 0| DS 2L CFE 1 £ 20| DS md T ARSHs 52, 2 Sieio] 27} Lt Qs 0l S2 X S Cf2A7IXP7H Qe
10 C{o{ H(Durville Pouring) ZEFUY YRSE TS MAS| TS ZAAIF M B2 00l FUsHs U, 20| OFF X85| FUEK= 0| 1 S,
11 | HIZX|EIS HIZH(Deposited Metal) | SEOILF 870! 24 Sof 40| 0| 20{ S23H7 80| Smst HES Wsir),
12 L= F717|(1#5E38) T8 Al 27HEI0] ZAZS RIZEH7| S QIEKEIRR)S| QH7t Elis
. ! 222 SEfo| HRLE HE5kD SAl| F2 BHS Es1 517 st 3 BRI =R Fi= 05k T2, 0j102 59, Maj2EeiQ0| 22 X2222120{ SO Lt <o &
3 P 1) 2T [
13| EHRGEE, Coningagen) | Zi5 A% S8 LINEE N SH B £ SL Unang Aocs
14 FH28(Duralumin) 72| % 0iUiE SS SRt ¢R0lE BS AR Zuz =8 € & 2 Uk F GE2 Cud%, Mn0.5%, LHHX| A2 Ag7HS0l Mafstt #2822 AZEIX| eheCt
=y = 22 X2| Zx|of ZSHt S A= HAE 71 7| =Y ZHHZ HA5|IHS| wat 7+ 2 ot BRUDE Sl4AREHIZSHAMA oFX|et 22 Foj2|Lt §XiE0| CiE & H
15 2481 A(Drum type screen) Es@a‘ﬂoﬁlo! - o 871 ALREl= ZAIS 7t L2 HasFBl0) mfat 71202 Skt HRIEl= Sl4AtAEEHKA O] Soja|Lt BI20| Ci2 £72 b
16 =321 Z(Drain hole) U=7| SO Y3 sl SB0| SEsi0] 20| 10|BE Y3 51| 0|HS HiESE| I8t TYS £ W TMS MR[5104 JRHHE T4 FRIS Bk o] PYS 2ol & FIS
=5l anDrain hole calol I3t 3ict £ FEalo) MRISHS Y4 S2 Spoutdl 9! BEIS HiS5H| et F3 UTS S0l Bolat Fick
17 EE(Drop) 28 0| Z:E} Foj| Zofx| A7|= 22
18 E2A}5) 885t 349 EH0| LI MEI20|L 2207, 8 B 22 HHO| B4 Al 34 M2l Hojl
D3l &9 02F28s], SHZ ABESIASTM7 & A 2 A 20| 2 QAH|LIOIE £ AE0| 7IRPAIS HIH 2@l X, 0] H20) 2X| Aol B
19 it 0] DIMEXI0| Ola SX(5R)=I0l 1 SN} Bats| LIEHIQIC EX S01nt o] nlMist B(H )Y 521 siLIBILIZHR4sto 2 HiZE|0] Ut 0 £ SAl0| BiX1717} Hlzio|E3t617| &
(D type graphite, DR!A&E) T Ao Pt wirk Baus siAloR X/sEl
20 20| 2L (Riser Runner) T2 37 50 U FUE U=E St A
21 210|% IH=(Riser Pad) UL TS O T2 22 10| S0f 7K 20| LMK HEE 67| s LY #2|S Wals U 0] Yt 1 Hal 52 He| 22S i),
= = AHo| o Ax|5H QUEIS 745t MAHO| ZO HE D, SHH ottt =20 = o| oIS 5l AL X 2750k o0} OFEto 2 EE
2 2 7/0|=(Lap Gate) ;’3‘7*2”2 F2 4wl x(ﬁf)mwmﬂﬁgoao?_ MAHO| ZO HIE 2n3mmz 50 YT FETH0| S2AWQ! Daly} B2 AfES 510] MARE M S15IK| 00t Y2 RE
25t 230| 0[5iCH 2 F20| o] M1 Urt,
23 | 3(Lake) 7| 2o Unte MEsP] S5 TA| Hjzio2 2 ZoR BNl 35S 3N £




¢S YSSPECIALST==

No. 20{ Sid
2% 2AE(Roaster) 24% 20| GiAd sie0) AelEl DA KBS0l ZAC] M7, Tk 2 Lizks| B AT Ik LY, LIRRY, Wil Soz eisof Al
25 | EZEIR[E D3 4X7|(Rotary Drier) | SiHsts 0| Uti—iHo= &5t BeIS Rsio] Ralrt UE LIS FAE/s Afolof BZ0ILt 914 S2 Sof olsh 24zt 71
2% | ZERR|E ZA|(Rotary Muller) | 2S3io| SRS HALS J1al SHES JIXIn, T0f ol YSH—i)o= MIE K=y} Siamom SEelo] ElCifiRol Lok 7|7el SR
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Sand) )& 500~2000A| HE2| 0| ZC}

29 | HGANKAR, Natural Sand) | AI9IAL 20l Ei2 A7) cehS0lM ZSAlo] SEE 2 Zaict, Atelol ME(E2NE 512 wof A=), LK), BERGEEl Sl chatt

30 A7 RIGRHIE, Additive) 2HZ WS, T2A 22 24520 2YF0l MY EE viEEs 21

31 EU(48) 2(E)0lIA SLEHES TLhs 2

2 N 20R0IM BHBIS TUs SFE 832 E= 78

3 EM(ks0) g42 985l 7

34 EY7(ki50) 2(R2LE| 22 KM= 7Y

» Sl (HiEEE) Ssizase S5 890 2

3% Z=Z(Chiled Rol) Fr=p——y

- == 5(Chiled on) So| 9u E= Fiso] BHS AT, E= UOIRAS JHIEE SHAT) Helol FURHS ST A NASs FEE, 2CE, ATIE, -5, a7 IWEH) ClolA 5

0| 0Jo|ct,

No. 204 Al

21 AMD(ERE) FHRMOR MEE|= M1E 7Y CaS04 - 1/2H20Z MO THE o2, AT(FEIMRZM X AFBICt

22 AX(8814) QAHBIh)CZ 47 WY S HAE Sollx 2R S7EHK| i1 FPHHEOR He HES St Ehdol| tHSSHe LR 342 YKoz MoHEsty| Ect

23 AME2010|E(HER, Dolomite) HASZ0}0|E(CO3)2CaMgS AA510] Z3HAIA LOIXI= CaOHMa02| H7 MBI N, MZRE0| L A(ERKER) S0l 20| ARREICt,

24 AZN(HEE) FEO| ZEoR M E3(Hd)nt Zef7t HSSIK T2 HHI| 2ef7t FAGI EHO| HEIOX|HLE AMHEYTE)0| LK |= SIA.

2 A BER0) AIZSHE RAHEA MRE HEO|L LISIEEALIS DROR ANKIR)E 5 SAIIE5I0! ALSSI,

26 A82M2 LAUASHO| FHBHZ, FE2UR} 7ISHO XI0k= HoLt Ao ”o| lol= Rut SHIE 26l s2lSict FHE2 IR20iM Bk

27 £HIZEE(Sluch Casting) ZECES) S AZOR)0| MM LR 8ES REA7 UE ZBFE(PREY), T2 ME8C2 S1 Yot 2 2520 0l8=Tt

28 £E52(Hand Bellows) FYEFR)LC| 2Lt HES B0 MHoke 5 B

29 4Z(Blast) SERE Sl 2ol 37|15 SUstk= A

30 SEBRAE) SB7/01M LE2 biRlo| S5l £

31 S37I6RER) 2712 oS! 2080l SZsHs 7, $F7 170 12} EfAD 2RA0R Lis 4 Qlet), BiRts B(R)0l A(Mo|n A20| HE YHOR Qls 2 E{AIZ ABSIR rt,

32 S3(REE) CHRIARZI0] SsH20l SUE A== 37 [ YStc 28 m3/minE LIEFHCE

33 718 AHE(Wedge Test Piece) FHSYO| THZAME T ol FUTHHO| M7 >FQ1 AIHE. 0] XS HEhsIH S BEtel & 70| E= 2 Zof| 2Jsto] TSI

34 AE HP7IX|(Shank) oIS Ei= EIIIZ XIX/5l0] Ut £, 230| L0 S0IM SutsiCt T 230| DKM 7I20IM sEge Sic,

35 (Shot Pee nﬁ g!eZIrIIE,IHa rdening) AES BEX BHS 718 ZSAl7 = A. 0172 HES(RRE)0| 240! MA=H, 22 E2 HiRo{X EHO| &2 50| 713 Zs6IE2 2 L, Lot240| S

36 . 4 72t SHCHERRR)LE F010{(Tuyen)S ~H5IH LaHE2l AZS HASH FE2t SUst= WHE XBIAD AfJAlo 2 tHHECL

(7k:4=%, Water Cooled Cupola)

37 57|k E38) ST FHUERE) ¥ 1 9ol 20 FEEE T 71T

38 SRR (psrbHEE) DOt MEE(ShelE AV EZRMOl| ALS5ts EHeaX| F2M, BE Tz, 244K, FHFuran)Z|, Y7|=7 50| A= Qlct

ES 4= (i, Shrinkage) 8282001 879 14 2 87 & £ 5120 T2 SYBHO| YA3H o

40 £Z04R(Shrinkage Allowance) 20| +5 12l 0l2| ¥Eol 3712 sk HlgS YSiCt 0] £F0IRE 12fsly| /5t XIS FEXI2t Sict

41 dscd AE(Snel BA), I2H, CERMA, AFSS MEsh= W

(Shell Mold Croning Process)

42 A130{(Shell Core) A (Shell RUF)OE THE F0j—4

- A?(Scab) ;ﬁﬂ?mw UelLie 22 mikol 25t Spxion @2ke Faf Ul R0 Wishs 2102 1 MAG) K)ol A7 HEC MO AHEEIE 2ol dvs uitoR J0f
20| 0] F2 HEHAN LASIC

44 A3(5£, Core Grid Rodding) T0{2| Z=E B7IAIFI7| Slsi EXIe| SHUHE ) th(ZA)SHs FERC ZF(EeR) SX(BH).

45 Ol3.2(Arc Furnace) HIo=Z gatst ] HUXIZ A0| = T2 M5710] OFF(ARC)S LAM5H 0] U2 Satiste 25 2.

46 20| Alumina) LiSIRHS| UZF, AR037tH FAR0ICE 88RE 2010~2050 ° C

47 | UEISTHIFBMER, Feeding Effect) | 20| S1& mo Myl= £33 BE5Hs YEO| X2, Z0H WRtME M2 7t FEGP | 5t 22 R&51 ALS510] YRS H0l= Y= U

48 ollo] H(Air Rammer) UZ 710l 2st] 2ok ot 252 SI2EM FEAE CHXls =7

49 % HEHBituminous Coal) SoiEto] ool 7 IS LM & Ehs AMEtCR 3|UE0| Y1 AXHSSE HACORN ZIA0| YRE AISEC,

50 A 4% 2(Continuous Stove) ZHS 0|SAI7 BN ZEAF|= 2 2N YKo E{US o 5tn Urt,

51 71 ZAUEEEM 125) 71 2loldg 3t Z0|H Byl A0S S xS Sl A

52 | HT =8 (RAEER, Permanent Mold) | EHEsiA AL 7155t £, 38, MEcd, 5913 50| UCt

53 EMZ(Cupola) FE2to| 3.

54 EEHMolten Metal) 249 24 EE 32

55 25l(Melting) &S 71E5H0] THIIA BH|Z H5HA| She A

56 23li52(Melting Capacity) JEO AR = 13]E EaliE 4~ U= 342 B E= 822 YstH, AZ20ME 1AM, TVI2, =72 SolM 13]g sl &S Lsict

57 25lci(Melting Zone) FE2HCupola)ofl LOIA #14:0] Elizl= YIXIS YsH=D, #i&l 37|71 F3A, 7[EH aiZ ol 25t = H of2 $I= HESICL

58 &= 2(Induction Furnace) FETR0| ofsto] LMsk= I2 42 dlcls 2 FONE =2 A IFL Rr2et 5in, A8 Fot4 IR ABske AS KT f=22t F21 At

59 2354 A& (Fluidity Test) 8824 E= FEAQ RS T B,

60 | SI(%HAE, Freezing Solidification) | 283£0| Wzisl0f TH|Z Hat= FiA

61 SOLEE(HENERE) 830| 81 Mol +F5l= YS HIERE HAIS A 0 £FES &32 F0Ml w2t k20 1 200] 2 A2 25471 4717 #1LE2 Age] MAolLIEE! 27t ZRsict

0 _ Sm 2y Be 8132 Uy 204 STSHK| YT STH0IE 27t AR 0] &7t ARG BY m7ixle] 25 HElS Wit 30| MEiTol RAISIOf Yl AAMT TARe Zijo|

(%3 ;BFFSHE, Freezing Range) | OlZolct.
63 | QIETIAL(AEEERY, Artficial Siica Sand) | TAILEERE)S QIBOR THYGHY HIZSH FBAL XA MAHIB)LE AA(ILIES)ON HITHSHY Y= 201,
64 olEiz|(impeller) FARR0M= MESEA 259 80 U= EFF2 1435|H610 RS FAcls RE0|C Z2i(B))E He AEe{Eolzt oks ol 20 UC

| x~x

[a-~3

No. 201 s

1 | IHAEE LYSHE(Castable Refractory) | LHEHE SXHo| LR0[LE AIME S QIMSISIZS B 2 Alo| LIS} K2, 22 &7} S216101 20| ol 7 Mai60] 2442 0I2310] Halbict,

2 20|, XL, MG, Core) TS BURE DE7| Qloto] T MR § el FYS TS0 01%S FEO| FIR(hFE)0N 7I¥ 'E=Ct. o] TS Fojatn St

3 A3 A H|(Coke Ratio) FEe} Eaoll UM Z3A0] e XIZ0ll Chet S|, MY TFAL| AR BE 15~20%E A&,

4 S 4FAH(Cold Box Process) 012 AshlandAOIA] JHEEst Xtz 2538 Riateiol s

5 32 #(Croning Process) Misfo| 2 Al A45o| BidXkjohannes Croning(EY)2] 0122 It 2L 7, 9y caa|Aatn sict,
KE| Hi2. S| SXI2 X750 HEZ, {v: 2= 0| = SH= H3IA 2 AOIp45) St 7 o X510 | K o =13 k=] 0|

5 E47}A(Degasification) gigﬁfﬁl— :ﬁ*ogggj ;_OMU}oH HESAIA 83(E£)52 7IAS Mr{she X 284 TIAS SUGRKY) B BT UCh HIEEZC| 83llAl ot 497t Hon H Ase

7 EHAKERES, Deoxidation) 0l 50} S017} k= AAE TGl 2, AtAol et Flslzio] 23t 240l it S2i09t HHS SO TS S,

8 ERAH|(ARESE) Y| et SXo2 Fylsh= A ZEB0ME 74, Y2t YR0lE S2 TRloME AUSHER), oI 52 & AISSICt FiM= Za-42IE H2-42IE B2 S8 ZIsict

9 Et(Cross Gate, runner) EH7et elT10to] Aj0|S HiZsHs BYo| S22Vt e BE

10 Eb3[=2KMisrun, Short Run) e 2271 S7ALE 7|E| #Qlof olah, FES 6| 27| Tofl 8E0| ST SRAMG ZYOR = A

11 E=2AE(Tumblast) AEEAE 7|jo| YFOR So| 3N} SIHCRe| B[RS 023t B(R), S22 0lXI(Edge)7t AAEI7| H2 EF0| Uct,

12 E7|= NE(ERE H58) FEAQ E7|4E ZARE| et Al = S7IAR-R

13 SATERHIT) sizolAto|ETE(B L Yelo|E HE S Wit FE8o= Jrkx| x| g HE

14 EAXTH (IR ) fﬁ-“gi_é (Eﬁz:;c'*q’;ﬁﬁfg%%%?a MAUBFZH, DUTIH ZUEMTEY, AATTH, YCOPHAE, FU FxH 50| oM, FY(FR) SF2 HH E45tF
B = 50

15 ™ AX(REEZIE, Shin—Drying) | ZATOE 5iX| o MS(4R)0| EHIS 512(kH)O2 ARSI A,

16 HHAKHFaceing Sand) MZEFE 2HO| Toks =Zefl, 85 IS 21Y Won 2 £5| MES malE AIZSCt

17 513 (Bottom Puring) SEES T HILCZHE FUsH0 OffiolA Y2 L= XS Bt 80

18 SHMABHED) 70| 32 BIS7| Yslol Rt B2lx MRS 27| YIsio] ATt MRS E25I0] BIE FBAL, KICIALECH ATo| HS0| X1 BRIHQl M2 TNE(0] Yl 20| S

19 S48, Spongy Iron) ABIHS Ho| 887 0f5t2 eist CiBY HYH

20 HES(RYR) FENES MHREOR iS5 U A0 F2S BiS o] Bt

21 SISi(ERRY) M2t SUst B0l A, XY Wl r2ths 26l Ses Uz QU 20E 25 AR0l= 20| ZRES Q10 31Xy, F7IY, ZXH & 7f=ks 2o th3st= 801

2 £13(Mold Assembly) FHOIM 2012 HoiM AHS K FHS AN X

23 SH(EHR, Muling) 27| EXMZM MU= 1 sibe WA HMS 1 AoE JisE B siLte| SVt =S HiEhhs A FE EANAE SAR 22 U2 ARBET Qlrt

24 S7|(RIEHE Muling) EAE k= 71

25 3|4=2(Return Scrap) 7| SEolM Lilist= €, O U FENEC 282 S ATHS HRoH °JEEA1 AI~90|~— =

26 EAHE7HL|(Graphite Crucible) 2 B S oadt SEE VM

27 EHT#(Stoveblacking)

28 E2(Sleeker Spoon)

No. 209 oM
1| XA BEEM) 8(Seli-curing Mold) | ZE(5R)S 202 YR|sh= HDtoR Zalsts 3R
2 AIZE SR i%%i%gé%ﬂéﬂmw 2t 25T L T20IM Jieset Fol 38 24T, 2 BUEN BRE0! 2l HULE oI B S7IBEL S0l (MR 22 Y 1K 25 &
o] 21z Qal ALk A)0l2t SHH Keiziatui= PEE)
3 et Z9l 3 #l0[S0f ‘ot U= 8
4 HRU(EA) Bai20] K2 Fske %
5 HI(FEAD) 820l K2 Hesl= R,
6 THAAHEER) AE3t Z2A01 M HZHIS 71510] HASE 4 U SIZEI= ZSAL X & s S MAUAIZI RBARR HAZFS0) Xgot 2o 57| Ystol Zasict,
7 | XZH[0I=(Botton Pouring Ladle) | HHESS HiCo| AX| SXIZ(SIHHIOR ot HOIS, T2 FUN H ARECE
8 RZO QE 2 (IR E ) 2 H{NUYEBHD2 50 E= 60H2| FM40| = MRS AIRS10] RE7IERHE sH H7|2. 0l EHIS(T0f|A) T AT, &id)o| 2537} ek
9 HHZH(KHSE, Hematite) MBHE(Fe203)T EJEL DRIUIAS SRSk A7t T
10 | M7|2(|FUE, Electrolytic Furnace) | XIS AKS3i01 1 012%, M3 22 St Qs Txal 22 Saists 208
n 7|2 M(BRNESH) F2 i3 01225 0/85H 83 MZE R AR 20| M3
2 HZ(848, Converter) MA, 27| B2 7IAS 2 o0 SANZI ME Y 5 T HHO| HUWASH0, SLUAS M3t HAP MG, 1 BS 0IB51TA HHS Sk wlo] 2, S| HR(FE) of

A5t MZE2| HEXRI 27} ZIACt




