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Introduction of Long History Casting Industry in Korea 
- Korean ancient casting masterpiece

··Why is the stainless cast steel magnetic?
Casting product buyers often raise an issue why the CF8 (cast 304) or CF8M (cast 316) stainless steel is a little bit magnetic.

Since most products produced in steel mills such as the round bar, billet and sheet are non-magnetic, casting users often expect 
the processing conditions equivalent to non-magnetic products STS 304 and 316.

While the AISI class 316 and the ASTM class CF8M are called as the austenite stainless steel, the 430 and CB-30 are called as the 
ferrite stainless steel.

Such classification is defined by various steel crystal structures. The austenite stainless steel is ductile and non-magnetic. The 
ferrite stainless steel is harder, less ductile, and magnetic.

The ratio of such structures present in a particular steel is mainly determined by the chemical analysis, although other factors may 
need to be considered.

Of course, it can be also changed by heat treatment depending on the steel type.

CB-30 and 430 are ferromagnetic because their main phase distribution is ferrite. AISI 316 is intrinsically austenite and it hardly 
attracts the magnet.

CF8 and CF8M in the casting specification are generally austenite, but these contain 5 to 20% ferrite in general and thus are a 
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?
It is because that it is possible to produce plate material in the uniform quality since the plastic processing such as extrusion, 
drawing and rolling gets easier if the ferrite phase of 304 or 316 is reduced or removed.

Consequently, the chemical composition of the plastic processed material is a little bit adjusted when the product is produced.

King Gyeongdeok of Silla tried to make a bell to announce virtues of his father, King Seongdeok, but failed. Since then, King Hyegong 
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 
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. 
The hook of the bell, dragon hook is in the shape of a dragon’s head.

Its chemical composition is similar to that 

of modern materials.

Considering the content analyzer was not 

available, our ancestor’s technical ability 

was amazing again how the content 

composition was controlled to this level.

<Dragon Hook and Sound Tube>

It is presumed that a kind of the 
lost wax process based on wax 
was used. The waist of the drag-
on is designed to withstand the 
load no less than 19 tons.

< King Seongdeok Divine  Bell> 
-  Photo taken in Chosun Dynasty     

Source : Gyeongju National Museum

                                      - Sweep pattern -

Source : Korea Foundry Society Casting Vol. 18, Issue 4

                                      - Sweep pattern -

Buddhist Bell Casting Estimate Drawing

Production Start 737 A.D. (Unified Silla) Production Period 34 years Year of Completion 771 A.D.

Weight 18.9 ton Material Bronze Method Casting

Height 365.8 cm Main Components Cu:85~87% , Sn:12~14%

Name
Chemical Composition (Wt%)

Cu Sn Pb Zn S Fe Ni

Bongdu
ksa Bell

Top 84.39 11.21 0.23 0.009 0.22 0.64 0.07

Middle 78.56 15.51 0.45 0.009 0.22 0.30 0.07

Bottom 83.13 12.98 0.14 0.016 0.22 0.61 0.08

JIS CAC 503B 84~88 12~15 <0.3 <0.3 <0.2 <1.0

King Seongdeok Divine Bell (Emile Bell, National Treasure No. 29)

Mold Production Technique (Estimate) Inner and Outer Sweeping Molds

Inner
mold              

Molded inner mold (core)

Molded 
outer 
mold

Outer
mold              

2.91m

0.84m

3.75m

Small hole

Dragon hook-bell hanging hook, Dragon shape
Bell hanging bar in the diameter of 6.5cm

Sound tube-bamboo joint shape

Shoulder : Arabesque border

Reliefs (lotus buds) : 9 each

Relief border
(square arabesque) : 4

Inscriptions : 1,037 letters

Dwangjwa (striking point
of the bell) : 2 points

Apsarases (heavenly 
maidens) : 2pairs

Floral medallion pattern

Arabesque border

Rhombic corner shape

Lotus pattern : 8

2.27m

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

Thickness of the bell : 
11 to 25cm
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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.

Time of Production 1377 (Goryeo)
Registered UNESCO 

World Heritage
2001. 09. 04 Ownership

The Manuscrits Orientaux Division, 
the National Library of France

Method Casting Main Components
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)

< Type Mold Frame >

Heat Resistance Casting

JIS Spec of heat resistance steel castings

JIS ACI

Chemical composition Mechanical

C Si Mn Ni Cr Mo Cu
Tensile 

strength
yield 

strength
drawing 

rate
Hardness

(HB)

heat 
resistance 

steel 
castings

SCH1 - 0.20~0.40 1.50~3.00 ≤1.00 ≤1.00 12.00~15.00 - - - ≥50 - -

SCH2 HC ≤0.40 ≤2.00 ≤1.00 ≤1.00 25.00~28.00 - - - ≥35 - -

SCH3 - ≤0.40 ≤2.00 ≤1.00 ≤1.00 12.00~15.00 - - - ≥50 - -

SCH11 JD ≤0.40 ≤2.00 ≤1.00 4.00~6.00 24.00~28.00 - - - ≥50 - -

SCH12 HF 0.20~0.40 ≤2.00 ≤2.00 8.00~12.00 18.00~33.00 - - ≥24 ≥50 ≥25 -

SCH13 HH 0.20~0.50 ≤2.00 ≤2.00 11.00~14.00 24.00~28.00 - - ≥24 ≥50 ≥10 -

SCH15 HT 0.35~0.70 ≤2.50 ≤2.00 33.00~37.00 13.00~17.00 - - - ≥45 ≥4 -

SCH16 HT30 0.20~0.35 ≤2.50 ≤2.00 33.00~37.00 13.00~17.00 - - ≥20 ≥45 ≥15 -

SCH17 HR 0.20~0.50 ≤2.00 ≤2.00 8.00~11.00 26.00~30.00 - - ≥28 ≥55 ≥5 -

SCH18 HI 0.20~0.50 ≤2.00 ≤2.00 14.00~18.00 26.00~30.00 - - ≥24 ≥50 ≥10 -

SCH19 HN 0.20~0.50 ≤2.00 ≤2.00 23.00~27.00 19.00~23.00 - - - ≥40 ≥5 -

SCH20 HU 0.35~0.75 ≤2.50 ≤2.00 37.00~41.00 17.00~21.00 - - - ≥40 ≥4 -

SCH21 HK30 0.25~0.35 ≤1.75 ≤1.50 19.00~22.00 23.00~27.00 - - ≥24 ≥45 ≥10 -

SCH22 HK40 0.35~0.45 ≤1.75 ≤1.50 19.00~22.00 23.00~27.00 - - ≥24 ≥45 ≥10 -

(Source : Cheongju Early  Printing Museum)

Carving the 
wax type

Making the 
mold frame

Pouring
molten metal

Cutting
the type

Typesetting

Printing

Selecting the font

Printing

Attaching the
metal type

Typesetting

Making the
master type

Smoothing 
the typeface

Making the wax
branch

Finished cast
type

Making the mold

Pouring
molten metal

※ Jikji Metal Type Printing Process
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