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Coke

Iron Ore Limestone
AAST FURNACE
= heat generation
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refractory CrOaz=tU2
vessel reduction of iron ore to metal
layers of coke 4 C02+C-2C0

and iron dré” '

3CO+Fe 03—~ Fe+3002

R s a“
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‘ CaO + S|02 +Al203——>slag % A
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2500°F (1400°C) \_ MTaanTLak INAINUNNDY
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(~ 1 a & A 4
lanKiaa (Cast Iron) NAANIINNLRANAUELN (Gray Pig Iron)

1) 1@1@2klan (Cupola)

2) iauasilasiug (Air Furnace)

3) I (Electric Furnace)

4) L@ %217 (Induction Furnace)

28A333: Carbon 883z #W38138N8NT1 NIV INE (graphite)
uduansysznauansuan 1380 AANANS LUG (Cementite)
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(The direct arc Furnace)
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e s.mwmiisnitlldh (The Electric Induction Furnace)
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4) L@ (Induction Furnace)
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Crucible

Copper
induction
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Coreless induction furnace
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EX. ﬂ1iwaﬂ!1"i§ﬂﬂ’3ﬁnﬂlﬂ“‘l"iﬁﬂﬁ‘lj]
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Molten Steel or Cast Pig lron

Fudding Eessemer Easic Open hearth Electric Alr Cupola
process process oxygen process process furnace
Steel Steel furnace Steel Steel Cast Iron Cast Iron
Steel
Carbon and MNodular Gray iron and
_‘ alloy steel iran nodular iron

Aston

Process

Wrought iron

17 2.4 wvaaugiiasie A lunsuanlanznguman (Ferrous Metals)

White cast iron to produce malleable iron and

nodular iron
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1. lAaNWA AN (Gray Cast Iron or Gray Iron)
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Gray Cast Iron
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ME:  GB9349-88 HT250 M4k
Material: GB9349-88 HT250 Gray Cast Iron



Gray Ductile

cast iron cast iron
White Malleable
cast iron cast iron
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2. IBANKAB AV (White Cast Iron)

White Cast Iron

AmFudnndaRiiuan Siofn (Yaenda 1%) wez/uia i
Mtranis ariuauazed luguee Fe,C i
graphite
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19 White Cast Iron
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LRANHEBVNY (White Cast Iron)
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3. wiannaawingd DuUctile Cast Iron wsawannasnsiiwenan

Spheroidal Graphite Iron

| Ductile Cast Iron |
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. wanvaamilen 1H3nnn AL Mg uaz/Win Ce avlu gray
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4. LRANHADAULAIHH (Malleable Cast Iron)

Malleable Cast Iron

| @ = I = o p
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M | P
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5. (nanviaalanzilszas (Alloy Cast Irons)
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NISHAALKRANNAN (Steel Production)

& A . { @
1. WanAY (Pig Iron) &1 Miiulanzsaw (Hot Metal)

4 & '
%38 ¥ Uan (Molten Iron) Nlaa1nLegs

© = A o =
2. LAMRANRYBLIL® NIDIFANNWLILY (Scrap)
3. ﬁ’l@;ﬂizﬁad (Alloying Elements) LAzAEIILANLLAY
: 1 v ® & (~

(Addition Agents) Zean1salaaslylw assnu nan

(Ladle) %38 adlutA1%aay (Steel Making Furnace)
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1. LN BNTLIW (Basic Oxygen Furnace/BOF) BOF

(“hargmg Blowing with
oxygen

Charging
molten
iron

Tapping
the furnace

Pouring

the slag

Addition of
burnt lime

ﬁmﬂﬁuﬁugmﬁmmﬁ’u FeO, Si0, \iniihunzniu (Slag)
Slag Wiffunfutimindman S, P lurwén

Slag jﬁﬂﬂﬁﬁ;ﬂﬂﬂﬂiﬁ Touienmutaaiumzinn udnrin Lk
ADUFNAUTTWIN

uﬁmﬂﬂwlﬂvmuﬂﬂwm i slab LLmuﬂﬂ*ﬂuﬁJ‘lumwm

LLm‘luﬂawuuﬂTvn':umﬁ'é':u‘lmmmﬂﬂmLﬂaﬁulﬂmumﬁ'uﬂﬂ

A
NAAUAZIAAALLANAIY Continuous casting machine
© v © $ Y ¢
wannatdszay waztuannana1Iuan
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Movable seal

Steel shell I—

Flue gas

Water cooled

fume hood

wWater cooled lance

Refractory lining i




6
2. LANLUALDNLNDY (Bessemer’s Process)

ooooooo

fFenIA (s ukv)

(b) Humialunrsiimrudou () MrumiolunITImiTndn

(] v 6 (3 U (3 [ .
IRANNANANIIUDW LRanNAUIzdaN LI KnAND DY (Wrought iron)

55



MINAAHANNA11AeNTSUITIUALINOS
(Bessemer’'s Process)
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3. .an Wl (Electric Arc Furnace) EAF

‘ Electric Arc Furnace I

Graphite electrode

Power cable

SWive]. roof Refining Lining

Water cooled

Tapping Spout

panel

<

Furnace door

Il ™)
Steel scrap l I
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wiannanydszan tannatyssanniay wazisaniaani-lWanas (Nodular iron)
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4. LaNnN3IEne (Open Hearth Furnace) OF

Flame Oxygen

x lance
= — - : Molten
r port y7/7 77 Air metal

g arging doors
G. X v°"‘ Hearth
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Regenerative e Regenerative
chambers chambers
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wiannaiiszas (Alloy Steels)



1 (3
lanznaninan (Ferrous Metals)

S e S ,
* Bloom 1Jumsyu31n5a5n1n ingot

~15x15cm

(Square > 500 mm).
e Billet ﬁ]“ﬂﬁﬁﬂag‘%ﬂ%ﬂuaﬂmu"lﬂ
(Square 180 mm).
e Slab HIUNTINITIAIOHAAVMIA ingot
(Thick > 320 mm and with a wide 3000 mm %30 = 2

X thickness ). i



* Plate

e Sheet

o Strip

thickness > 6 mm.

thickness < 6 mm

and width > 600 mm.

thickness < 6 mm

and width < 600 mm.
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Some product forms (mof (0 some soole)

— ﬁmgﬁ %_; T O E=<e

milla Teeem Zeses  Channels Filing

Heating Rails and .
furnaces Rail jrint hara ﬁ
Elooms i

Srandard ralls Crane rails Joint bars

Bl Ban QPR B L KD

g -
il Hound  Square Hexagonal Ocgagonal Flat Triangular Hall round

Raods

Healing Hod Wire
: - — T
Billets furnaces i il ™ Wire
and wire
products
Senm;;n Mails Wire fabric
e
tube mills
Note: Other tubular products include
clectric-welded, large-diameter pipe
Continuous mpde (rom plates, and electeic-
i § Sheelp butt-weld resistance-welded (ERW) pipe made
Heating mills pipe mill from hat-rolled and cold-rolled surip
Cfurnae
Slabs e thels
Plate Plates
milils - ,/"" _/
{

Hot-rolled sheets and strip

offler
- Hot-strnip
mills Cl:lld. -
Hot-rolleg | Feduetion mills = d sheets :
hreakdowns &nd strip -
in coil form . {including Mack plate) Coils

66



Metals

L

Ferrous Non-Ferrous
v 4
Steel Cast Iron
I
v If—~'——'~ —
Low High ' — .
Alloys Alloys White Gray Ductile | ( Malleable
Castiron | | Castiron | | Castiron | | Cast iron
i v v
Low Medium | High .
Carbon Carbon |. | Carbon ‘1 - l B
‘F—J—+ f“J—l } PR R -
Plain High | plain || Heat || Plain | | Tool || Stainless | -
LS R ' | Treatable
ow Alloy
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1. 519an (Fe)

¢
28 DALMY

3. 519U 52aN 1%KIad15198 (Alloying Elements)

4. §131AN WIDE1ILANLAY (Addition Agents)
1) WaNNaIAIsuan (Carbon Steels %38 Plain Carbon Steels)

< o g
ANNAIAISUaWA1 (Low Carbon Steels 132 Mild Steels)

(1 6 -
anna1a1suandinnans (Medium Carbon Steels)

\IMANNAa1A13UaWEs (High Carbon Steels)

2) tiannaniszas (Alloy Steels)
wiannadszana (Low Alloy Steels)

wannaniszaags (High Alloy Steels)
- LAANNANELLAULAF (Stainless Steels) - LwannantasaIda (Tool Steels)



1) lavizngauwan (Ferrous Metals)

& v
LARNNTN
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=
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- wanndrenfuaudt (High carbon steel) lowialifl C
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Xa
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= S e wF
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LAANNAIANT LR URA

|
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AN AT URU UL
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. IWANRAYRATUAULAUNANTANTUAUTEMIN. 0.25 - 0.67 LMannanlsanil
o ey e b -H.I n! ch Y
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and Tempering)

2
+ Plain medium carbon steel Lanudwnn lunmauginlaufi
| |
iinnfsnudivainaudmarn lunseugy 1oy Cr, Ni, Mo

=
+ Alloyed medium carbon steel ﬁﬁ’ﬂuLLﬁNLLH‘ﬂm’i’] plain low

Pt
carbon steel LL?ﬂﬁmwmﬂmuﬁ:%ugﬂmﬂﬂ'iwﬁuﬁ’u
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4 w
Luﬁﬂﬂﬁﬁmfuauqq

. mﬁﬂﬂﬂﬂmﬂmu*ﬁqmﬁmmﬁﬁm’am"mm 0.6% - 1.4% Tr1u
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. Lﬂ’amﬂxﬂﬁuﬂgﬂpl,"nmﬂuﬁmwwmummuqu
L= | @ -i‘—'l! . = &
e GAUATOVUNNTAANTA AR LTV TN AL AL LU

X
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13%) Tunaniin lidaRdausan ladnialaanuiila lans

. ﬂﬁmﬁu*ﬁﬁﬂ%u “ FANUENTRUIIUTZANTLTY Ni war Mo

1) naN@adlARRAN (Austenitic)
4 = a a = ~ 9 1 9
MIUDU 0.15% IA3128Y 18% UNNA 8% UHABNTANINNTAYN 1FUDIIININVI
1 A A -
2) nqautnaIIan (Ferritic)
J o = = Jd 1A
A5UoUA 13 Insendszana 15— 18% uazlin1suen luinu 0.12%

3) ﬂa&l&l’limwﬁ@m (Martensmc)
ﬂ"lﬁ‘]JE]‘Ll lrlﬁJLﬂ‘L!O 15% Tﬂ‘i!,llfmﬁ ‘Vi’JN 12— 14% 2. ‘]J’i”!,ﬂVWliJﬂ"l’ill’e]u‘]Jﬁ”iJ"lm 0. 2 =
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< o A =
- laNNAILAIDIND (Tool Steels)

[ { 1 (3 3
1. 1anna High Speed Tool Steels 1 A1A213LLT9 65 HRC LazA15Uawh
0.7-0.8 %

< o \ A < ¢ =
2. 1 iannan Hot-working Tool Steels N AMANLLYY 55 HRC Llaz@13uanin
0.4 %

< Y ) A & ¢ =
3. liannan Cold-working Tool Steels N AMAIMALLYS 60 HRC LLazAIIUDNUN
1.0 %

(<3 n { 1 ©
4. ARNNAN Water-hardening Tool Steels 1 A1A1NUTY 63 HRC LazA1sUan
1.0 %

< { 1 (]
5. 1KaNNA1 Shock-resistant Tool Steels 1 A1A13LLTI 50 HRC LazA1SUaW
0.5 %

g Y A @ ¢ A
6. L1iannan Mold Steels N1 a1A3LBIUIzH1H 40 HRC Laz@1suann 0.4 %

< 1" (3
7. Wannan Low-alloy Tool Steels 1 AR NI TN 45 HRC LLa
ANSUaWN 0.7 % 74
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(The American
WANNSA Snfia-laniuy XXX
Iron and Steel Hacunadaas Soda 1.25 % lasduu 065 % I1HX
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fanunauaes Sndfa 32.50% landaw 1.55% 330K
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AlS| SAE Composition,%

Mo Mo. C Mn PiMax) SiMax) Si Mi Mo Cr
A1330 1330 028 -0.33 1.60-1.80 0.035 0.040 015-0.35 - - -
A1338 1335 | 0.33-0.38 1.60-1.80 0.035 0.040 0.15-0.35 - - -
A4g1s | 4815 | 013 -0.18 0.40 - 0.60 0.035 0.040 015 -0.35 3.25-375 20 -10.30 -75
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[ (3
lanzwanngawan (Nonferrous Metals)

mj:ad‘[aviwi‘i:fﬂ (Heavy Metals)

N2ILaAI(Cu) AUN(Sn) NIFLAW (W)
@A (Pb) waLna (Ni) luauana (Mo)
§INH (Zn) lastiiaa (Cr) LAY (V)
lavaad ( Co) WHINT& ( Mn)

naalanziun (Light Metals)

azgdiidban (A1) Inndies (T)  wanibi@os(Mg)  LWIaldua (Be)

naulanzisza (Alloy Metals)

NIlia0s (Brass) wninaiszan (Nickel Alloys) Usawd (Bronze)
agaltitanyszaa (Aluminum Alloys)

UNNHLBBNNEN (Magnesium Alloys)
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wninailszan (Nickel Alloys)

UsawH (Bronze)




agalihanyszaa (Aluminum Alloys)
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YRR UFTAUUAT UTNUNE uued NavIi awiisy, Ns¥UIUNIIHER (Manufacturing Processes)
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