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Ni - Alloys
2245kt /0.3 %

Alloy Tool Steel
1.15mt/1.6 %

Bearing Steels
27mt/4%

Stainless Steel
16.1mt/22 %

Other Alloy Steels
51.6mt/ 721 %

Total Alloy Steel
Production

2mt/ 1%

CARBON STEEL PRODUCTION
600 mt /89 %

oomt/son 1

finished product basis (crude steel prod.: 777 mt); excl. Eastern Europe & CIS
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excluding China vsiiin i 1.072.8| - 1.018.4 8658| 1 1.010,0] - -_..1.060.5
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2000 2001 2002 2003 2004 2005p CAGR
‘000 tonnes %

623.2 691.5 9333 1.288,1 1.5290 18420 259
i 7234 7055 7574 7T 8325 865,1 4.1
q 930,0 923,2 9130/ 9212 9594 9620 08
766,8 6944 7255 7086 7298 7368 0.2
e i 4808 4525 463,6 5294 5927 604.8 6.0
[TotalWorid |k 85248 L BAITA| - ) iSB52,8| - - 4224.9] | 1 46434 7. BR108] . . BA
[excluding China ~ . 2.801,0] 27856, 2859,5 2.936,9] . 3.1144] = 3.166.5| 2.3

9 Gokw opmile Cario w].”..uf QT 2oy Ay Cle aS ez o Ay el 00y =g B oy el aLHdS JLe & 5o oBLL slaoYgd
a0 e0g LY dga o] Al doys S wewl aily Gaws po |y GBUL oVgs adg Gl 5l s o el 009 ] ladgs
Gl 0355 LYY 090 ,0 s Koo slogiS

ST slas¥ss S (2

5. - apecial Steel Long Products Market Volumes : dappe e
2003 2005p CAGR
‘000 tonnes %
4.030,4 47436 5.082.4 5.956.0] 7.900.8 14,2
9.577.2 10.315.2] 11.389,0 124236 129215 64
7.043.7 6.675.4 67041 76373 78282 21
51902  50543|  4.9530| 5510,7| 56072 -5
7023 748.9 909.7| 1.083.6 1176.4 12,7
T 1265439 v 21.5375] L 1129038 3] L 354381 1o 5
225134 22.793.8] 23.955,8 266551] - 275333] . 35
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10.837,8|  10489.4|  11.284,3] 124046 13.513.0] 140487 6.2
8.6339|  B.5546 6.1201| 81686 91568 93652 18
. 74075] 60590l 59434| 58261 64150 65541 13
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----- «p oplimistic estimation
- = p pessimistic estimation

‘000 metric tonnes
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| Growth Rate 1950 - 2001: 6,0 % pa.} -
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: | Continuos Casting ] i
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TS Marieet Strmeturs by Gree

ESR Re-
melted
HSS 9% HWTS
=== > 27% ATS Market Structure by Grade
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LV SR R ¥ ]
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| 35%
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Main Re-melted Steel Grades
Steel Type AlS| Werkstoff No, Other*
Plastic Mould Steel 420 1.2083 X42Cr13
- 1.2085 -
- M-340
12316 X3BCMa1T
Hol Working Tool Steal H11 12343 X38XrMoV5-1
H10 12365 32CrMoV12-28
H13 1.2344 X40CTMoVS-1
H21 12581 X30WCrve-3
Coid Working Tool Steel - 1.2380 X220CrVMo13-4
= - K340
High Speed Steel Ma2 1.3247 S 2.10-1-8
M1 1.3346 $2-9-1
M7 13348 s2492
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A s 3 A5 mlals A4S mlalEia
Square Bars (with Roand Corne ) Flat and Sgquare Bars Round Bars
Sitke =2 5420 mim Side = 25 - 420 o Diamcter= 25 - 500 mmum
Lengeh= 2001 - 1204000 morm Loomgthy= 20000 - | 20000 o
Woisieln wpy Lar 5 otoei

Lepgth= 20040 ~ | ZOCMF rrpme
Weight = up 10 8 ton

= = o

45 ola als alalls
Thick wall Pipes Stepped Round Bars
.03 = 1 TH-550 movm

Weaght < up to 8 ton

25 plalie
Complex Sections

[Fiameter = 40 - 450 mmm Clross Sectians = 1540 - 4000 mm?®
1.E» BO-1 340 rrerm Length= eppy to GO Lengths up to 6000 o
Lengih= up o SO mum Weight by Bt Werght = up 1o & won
Weight = up 1o K von

a8 Cebia mlslia T L N
Oectagonal Section Bars

Hexagonal Section Bars

o= [ 20 - SM) gam i [50 - 255 noumn
Length= up o SO oo Length= up to &MEF rrom
Weight Lt R g

Wenghit = up o 3 ton
Sizes and Dimensions can be change according to the order

(CFOU e L L T PSSRSO Py W ey P |

forged open die sections and parts producer
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Flow -chart of processing forged products.

Start material
(Inpuf)

Forging
Equipment

Products

Cooling/
Heat Treatment

Quality-
Control

Conditioning/
Finishing

Products

a) Rough (black) or semi-finished forgings

ce-
billet

SXP 65 Radial
Forging Machineg

Cor

=

Quench-Tank
(water, emulsion, oil)

straightness

de-scaling
saw-cut
grinding
straighten
peeling

ESR
ingot

6300 T Open-die
Forging Press

preforge
pillets @ [£] bars @A
bars 1 shafts, axels
stepped shafts discs, cubes, die-blocks
tubes hollow forgings (rings, bushes)

air-cooling

annealing, normalzing
quenching

harden + temper

Brinell-Hardness, dimensional measurement, UT,
visual surface control, crack testing. Macro / Micro Structure,

. shot-blasting, flame scarfing, pneumatic chisel
. abrasive cut, belt saw

;. autormatic billet grinder, manual grinder

: roller straightener, straightening press

: peeling / polishing masch., center-less grinding

rough / semi-finished forgings—  dispatch

rough treatment, machining
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Flow -chart of processing forged products.

b) Machined Forgings in full Quality Treatment

Input Rough forgings, annealed or fully heat tfreated
Infermediate-maching Center Lathe (tuming), Miﬂlng / Boring Mach. Saw
Products

Rough machined forgings (bars, die-blocks, discs, rings)

Dispatch

quench harden
tempering

= austenite-
qguenching

Final Quaility
Heat Treatment

Quench-Tanks
(water, emulsion, oil)

) .

Quality- Mechanical / Technological  Sample preparation
Control Properties according to
customers requirements Tensile-, Impact-, Hardness Test

Ultrasonic Test
Surface (Crack-) control
Thermal stability Test

Final Machining CNC - Center Lathe
according to shipment
Final Control Vertical Lathe specifation,

customers drawing
Milling / Boring Center

Product Fully treated, machined Forging

Quality Assurance Full Documentation of Processing - Line and Properties

Dispatch to Customer

ii}
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D : H max. 12 :1 10 : 1 |

Shaft Ends

Steel Group 1 Steel Group 2

Max. Flange diameter 2000 mm 1500 mm
(upset)
Max. Shaft length 2000 mm

2000 mm

Cubes and Blocks
(3-dimensionally forged)

Steel Group 1

Steel Group 2

Max. Cross Section A

2,000,000 mm?

1,400,000 mm?

‘Max. Width

1500 mm

1200 mm

Max. Weight

min. 150 mm

min. 150 mm

Max.weight

20.000 kg

15.000 kg

Maximum Qutput per Hour of 40 MN Cpen Die Press
(when sufficient heating capacity in furnaces is available)
> Bars 10—-15th
> Stepped Shafts 8 —10 t/h
with ingot up-setting 4 — 6 t/h
> Discs 4 — 5 t/h
> Rings 2—-3th
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Twpical Product Profile for a 20/25 NVIN Open Die Press is given beloww:

Designation

Rounds Drnas. = 500 rmrry
e - — 8.000 mm
W ase = 8.500 kg
Sqguare and N T s -; ) ) 450 rnrl:l
Rectangular —1— —————— —
Bars Linax = 5,000 mm
WV o, = 8,500 kg
Plates | S— — 200,000 Mmm=
o = 100 — 4(507mm
Lmax = 5,000 mm
N v - R 2,000 kg

-
-
3
0
X
=
0
-

Shafts and | = - = 500 mmarm
Rolls
Lmax = 5,000 mm
WV max = 8,000 kg
Rings D max. = 1,800 mm
Homaos = 800 Mmm
% = Min 150 mm
Holloww Drmas. == 1,200 marm
Forgings
T min = 1,000 mm
L e = 3,000 mm
VWV onasx. = 5,000 kg

—
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Product Profile for a 20/25 MN Open Die Press - Continued

| Discs Drax = 1.500 mm
Hemax. = 100 mm
Wmax = 5,000 kg
Pinions Dmax = 1,500 mm
D = 200 — 400 mm
Hmax = 600 mm

Wax = 5,000 kg ;
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