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S anb
LSLJ““"J’ LQQYgB Steels = Fe + C where (C £ 2.14%)
Y98 slany 5 v v

Non Alloy Steels —‘ Alloy Steel
(Plain Carbon) Steels

Low Alloy : Several types Si,
—) SAE <5% Si-Mn, etc

Medium Carbon Medium Alloy
> 03%<C<05% | [ socsae <10%

Ni enic
> High Carbon Niayogenc)
: High Alloy i
™ Ultra High Carbon | = SAE 2 10% —'_')| Cr-Ni (Stainless Steel Cr>12%)
1.0%<C<1.7%
—)( Mn (Hadfield)
Mild Steel: Non Alloy and low carbon steel with C from 0.16 10 0.29%, which is used in 85% of all steel applications in the
world.
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Outokumpu
Acerimox
Tsimgshan
Shanxi TISCO
ArxcelorMittal

Evraz

NSSMC
JFE Steel

USSteel
POSCO

Global

2017

3.466
2,486
2,192
1,768
1.359

1.346
1,287

1.269
1.225
1,152

1,225

2018

3.385
2,434
2,150
1,737
1,329

1.315
1.268

1.257
1.212
1.134

1.212

2021
4,991
3.584
3,163
2.553

1.958
1.939
1.861
1.840
1.775
1.665

1.775



Swiss SWISS Steel(producer of HPS Steels) report on 2023:

Steel  electricity Cost:0.5Euro/Kwh, Natural gas:0.3 Euro/Kwh)

Group

I
I Sales Volume

756 kilotons

19,39 (41 2022:97 Kiotons

German Scrap Type 2/8
(EUR per ton)

I Monihly average

ﬁ Average sales price

2,460 EURM

+1.4% (# 2022: 80 EURR

800 -

600 - H123 vs. H1 22: -26%

@ Revenue

EUR1,867.3 mn

13.4% (41 2022 ER 2 44 )

200 -

M Adjused EBITDA

EUR 70.0 mn

-59.1% (4t 2022:EUR 7.0 mm)

% Free cash flow

EUR-62.7mn

#047% (Hf 2022: EUR 4741 mm)

9/8/20XX

PRESENTATION TITLE

First half year-average

400 - A

123456789101M121 23456
22 23

> Monthly average prices trended upwards until April 2023, in

February and March influenced by strong demand from
Turkey following the earthquakes in the region; prices
declined in May and June 2023 mainly due to lower
demand

Energy (spot price)
(EUR per MWh)

I Electricity> [l Natural gas*

Electricity: H1 23 vs.HQ1 22: -44%

500
400 I
300 Natural Gas: H1 23vs. H122: -55% =
200 Ll
| | LI I ] }
100 ANAN
12345678 910111212 3 456
22 23
» Initial increase of European energy prices in January

I+

followed by a general downtrend and some increases in
June

Downtrend in prices supported by increased inventories
of natural gas, however, still a degree of volatility in
energy prices, in June in particular, impacted by concerns
about lower supply of natural gas from Norway and
warmer weather; at the same time, the European
Commission decided not to prolong the emergency
measures on the energy markets.




Swiss - SWISS Steel(Continued) Q. v
Group

Five half-year overview

Unit H1 2021 H2 2021 H1 2022 H2 2022 H1 2023
Key operational figures
Production volume kilotons 1,220 893 1,052 746 925
Sales volume kilotons 1,028 835 937 726 756
Order backlog kilotons 650 691 590 454 386
Income statement
Revenue million EUR 1,590.7 1,602.1 2,144.6 1,906.8 1,857.3
Average sales price EUR/ 1,549 1,921 2,290 2,629 2,460.0
Gross profit million EUR 584.3 528.8 663.7 483.4 550.2
Adjusted EBITDA million EUR 109.9 81.7 171.0 46.1 70.0
EBITDA million EUR 105.4 94.6 1571 31.7 58.5
EBIT million EUR 62.8 45.9 113.2 -40.2 17.0
Earnings before taxes million EUR 41.3 22.8 89.5 -68.2 -23.0

Group result million EUR 35.2 15.1 74.0 -64.6 -30.0
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Steel product

Maximum impurity fraction

Maximum inclusion size

Automotive & deep-drawing
Sheet

[C]<30ppm, [N]<30ppm *

100pum ">

Drawn and Ironed cans [C]<30ppm, [N]<30ppm, 20pm™
T.0.<20ppm "
Line pipe [S]<30ppm ', [N]<35ppm, 100pum™
T.0.<30ppm ', [N]<50ppm'”
Ball Bearings T.O.<10ppm'>'® 15pum'™ "
Tire cord [H]<2ppm, [N]<40ppm, 10pm™
T.0.<15ppm'” 20pm™
Heavy plate steel [H]<2ppm, [N]30-40ppm, Single inclusion 13pum'™
T.0.<20ppm'® Cluster 200pm™
Wire [N]<60ppm, T.0.<30ppm'” 20pum'”

14
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SBQ clas¥gs cilol 3l 5 colasino s ylas

Engineering steel L Special Bar Quality

Bearings are crifical elements in all types of machinery from
automobiles and airplanes to home appliances and
equipment for maliing steel and semiconductors.

.. i
.
=
®Eearingforextreme  W@General purpose

special erwironments. bearings
A

- VP <9

Automotive Bearings

i
- 3 | :
f _J;

Automotive units Products

o

@ achine tool
besrings

1.Bwin!f{w genars

industrial equipment

..Bwiﬁg's'ff-::r electric,
eledronic products

@5teel mill bearings

Reguirements as life, weight, and rotaficnal speed are becoming severer a
leng with the advance of industries.

4 N

)“ A Q—.’.‘ Lg‘).g @‘) @)Lb.@‘ Q\};.c LS as SBQ C)Lb..o‘
Lg,l 5o ogie soliwl o 1S5 0l 059> (sl )9S o ooV

S5 4 leoYed atws ol sl (Engineering steels) Mol

99y (°
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100Cr6 OVAKO

General Information

. ! R - P Bl
) d]rl]{nnnj!u)hﬂ-&-'_.—-ﬂ
ol __p B o

100Cr6 is a through hardening bearing steels intended for rolling contact and other high fatigue
applications. In the hardened condition the high hardness, high strength and high cleanliness provides
the steel with the right properties to withstand high cycle, high stress fatigue. 100Cr6 is mainly used
for small and medium sized bearing components. It is also regularly used for other machine
components that require high tensile strength and high hardness. The hardenability approximately
corresponds to a ring with max. 17 mm wall thickness.

This steel is delivered in a number of variants. The most common are listed below. S oo a—b-w e )351[-3 Giw g ¢ %,5)35}-1‘ ua‘s-’i' *

S0y plo by o Sen oallsb aose YU
803Q - Isotropic properties and better fatigue strength due to higher cleanliness levels, and a finer rrI * 9 @aj &0y 2R

size and distribution of non-metallic inclusions (IQ) ol s malS Lo Sy alS 0 ®
803Z - Improved cold forming properties due to the reduced silicon content (BQ) 3,565 mhw (iol38l b oI5 cuiile Sgupe ®
803D - Improved machinability due to the higher sulphur content. Gonilgw slo JBT Sl als joliie 4 0,545 als

803P - With a reduced sulphur content to reduce the number of sulphide inclusions (BQ)
803A - With a reduced controlled sulphur content to reduce the number of sulphide inclusions but

Lol gonilgw glo JBT olows LzalS jslite 4y 0,565 ials  *

ensure consistent machinability (BQ) < sl culld lass>
803F - With a controlled sulphur content for consistent machining properties (BQ) Sl 51 B S Sl e 4y 00,5 asals iolial
803N - Slightly increased carbon range to meet the requirements of some international standards LI O LS%WLW‘
(BQ) Sl 51 (B Cpr Sl e s 005 Al ol 8l

803J - Standard (BQ) S,lalivl g pga e s, S0 Sl o (o0 lasti!
22
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Figure 2 —the fatigue strength of steel transmission
components is related directly to the defect size. 23
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Before rolling m———)p  After rolling Hot I'Ollillg

% Cavity (1) W{S,SE} |::> R e & i —
g
> - -_ MnSiO3 MnALO:
(3) Mixed —

(d) Mn(S,Se)

Fig. 2 — Schematic of inclusion morphologies before and after rolling deformation. (a) Spherical non-deformable inclusion;
(b) brittle inclusion; (c) composite inclusion; (d) plastic inclusion. 25
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ALO,, %
100 1
90 4
80 +
70 4
60 +
50 +
40 4
30 4
20 +
10 +

Content of Al,O; and critical size of non metallic
Inclusions In tire cord breakage

20 40 60

Diameter of inclusions, mkm

1.
{ﬂlﬂ o 20 30 40 &0 6D 70 BO 80 100
SEM, X-ray EDA microanalysis fgﬂ ALO;

HFET

Grigorovich K.V., Ivanov E.V., Isakov S.A. //Steel — 2001.Ne 12. p. 2 - 4. 27
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Figure 1.7.11 Total oxygen levels in ball-bearing steels (1.0%C, 0.35%Si, 0.35%Mn, 1.5%Cr) produced

in acid open hearth process (<0.001%Al) and in EAF-ASEA-SKF (0.040%Al). Courtesy to Ovako Steel,
Hofors, Sweden. 28
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Use of SBO steels in automobilles
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3. Rocker arm shaft
4. Carnthaft
5. Mston pln
6. Ring gear

Transmisshen
1. Mission gear

JRUNNINSLIPTSLEY

Transrnlssbon
3. Output shatt gear \/

4. Shift fork o ‘-’L’ 9
5. CVT pulley WL e .
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Global SBCQ {Special Bar Quality} Steel Market Share, By Type, 2&33?‘?
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Global SBQ (Special Bar Quality) Steel Market Size, ‘3‘?
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High Performance Steel Bars

I Aovailable in small or larger diameters and cut-to-siDe,
these bars are machined, then used in the mMmain
rotvor, 4Z- and 90-degree transmission systems, main.
frame. and other demanding applications.

Continued...
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HPS Steels-Rebars- N
New Generation e C'CENCTH
applications: L
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performance
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knot and bar axis
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Figure 3 Example of shape and measurement position of thread knot
reinforcing steel bar

Standards for the Rebars(JIS G3112-2020)

Table 3 Mechanical properties

Yield | Tensile | Yield Elonga)l- Bendability
strength | strength | ratio ; tion*
Symbol of " Prﬂ’f g Tensile test Bend-
i i Inside radius
grade strength piece a;nggle side
N/mm? | N/mm? | % %
Test piece equivalent i X
490 to | 80 to No. 2 12 min. 4 Gt
SD490 625 620 min. max - - 90° the nominal
* | Test piece equivalent 15 il diameter
to No. 14A ’
Test piece equivalent .
2 times
sD590A | 520 |95 min. | 85 to No. 2 10 min. | 90° the nominal
679 max. | Test piece equivalent di
to No. 14A M
Test piece equivalent ;
2 times
590 to X 80 to No. 2 . a i
SD590B 650 © 738 min. s | Post pinces memivalent 10 min. | 90 the. nominal
to No. 14A diameter
Test piece equivalent .
685 to .| 85 to No, 2 . . & S
SD685A o | 806 min. i A 10 min. | 90 the nominal
785 max. | Test piece equivalent di
to No. 14A e
Test piece equivalent -
2 times
spessB | 685 % | 857 min. [ 80 to No. 2 10 min. | 90° e il
765 max. | Test piece equivalent di
to No. 14A IR
Test piece equivalent "
685 to . to No. 2 . i 15
SD685R 806 min. — . . 8 min. | 90 the nominal
890 Test piece equivalent : b)
to No. 14A s
Test piece equivalent 1.5 times
to No. 2 " o b i i
SD785R — . A 8 min. | 90 the nominal
Test piece equivalent J B, J
to No. 14A
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Standard for the

RebarS(GOST Sa26- Crangapmnad | Ano00 400 120 12023
2016) ' il s
Gl 400 80 [ 20|29
AIDD | 450 10 {2029

(pUMEYaHIA

1 3Ha 01 03MaY0T, 470 XAPAKTADHCTIAKA HE HODMUDYETCA  He KORTDOMMDYBICA

2 B OTHOCHTANGHOM AMMHEKIR l'h,u, A . ) A nporara knaccoe AXD, ABOD, Ancld, ABCD w ATCUD
YCTAHABNMABAATCA SaKAMANONM & 32Ka30. ECIM B B2KB36 He NOARVCMOTDENO, TO B OTHOCHTENGHOND YATMHEHNR Cra:
AT HABNNBRAT IArOTOBHTENG W YKASLIBAET B AOKYNENTE 0 Kavecred.

3 A nporara knacea A4OD, iaroroenennoro chocobow 2 1o TaGAHLE 3. A0NYCKARTCA CMeKIHE BpaMERHON

conpovanes g, a0 i’

4 [Ina npoxara knacca ASO0, aroroenenoro cnocoBowt J no Tabiuue 3, AONYCKATCA CHIKERHE BDRMERHO
CONpOTHENeHAA o, Ha 51 W 1 OHOLIBHHA dhaNTICHNK e g, 0 ‘{n,ﬁ) 0104,

 HavansHuih Mogym YAOYrOCTH £ NOH DACHATE OTHOCHTENLHON AMMHEKNR (0....) MO MAKCHMANGHOM YoH-
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Standard for the Rebars(ASTM A1035-2006)

Summary of minimum ASTM strength requirements

ASTM Minimum Yield Minimum Tensile
Product Specification Designation Strength, psi (MPa) Strength, psi (MPa)
Reinforcing bars A61S Grade 40 40,000 (280) 60.000 (420)
Grade 60 60,000 (420) 90,000 (620)
Grade 80 80,000 (550) 105,000 (725)
Grade 100 100,000 (690) 115,000 (790)
ATO6 Grade 60 60,000 (420) 80,000 (550)*
[78.,000 (540)
maximumnm |
Grade 80 80,000 (550) 100,000 (690)*
[98.,000 (540)
maximum]
A996 Grade 40 40,00 420)
Grade 50 - O (350) 80,000
Grade 60 60,000 (420) 90,000 (620)
A 1035 Grade 100 ( 100,000 (690) 150,000 (1030)
Grade 120 120.000 (830) 150,000 (1030)

1200

1000

o)
)
o

I
o
@)

Stress (MPa)
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@)
o

N
o
o

—— ASTM A615 Grade 420

ASTM A1035 Grade 690

Strain (mm/mm)

0.

Physical
Properties
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Table 3.4—Statistical analysis of mill test data for ASTM A1035/A1035M (CS) Grade 100 (690) steel

180 reinforcing bars*
0.2% offset yield strength Teasile st
160 A1035 (Grade 100) e . Ay
Bar designation No. of samples | Mean, kst (MPa) Bias factor A, cov Mean, kst (MPa) cov
140 No.3(10) 10 1398 964) 0.04 1743 (1200 0.046
. S670 (Grade 97) No.4(13) 0 1299 (8%) 0026 1621 (1118) 007
o 120 No. 5 (16) 2% 1309 (903) 0.036 164701135) | 0035
% 100 | | BHUnear100ksy | | | No.6(19) 16 1299 (89) 0.067 1641 (1132) 0.045
{ﬂ AB15 (Grade 60 ) No.7() 15 142857) 0.061 1625 (1120) 0028
x 80 No.8 25) 9 1284(886) 002 | 1616114 | 0019
c'T, 60 —  Bilinear60ksi No.9(29) 8 127167 0029 1617(1115) 0039
No.10(32) 3 133702) 0050 169.5 (1169) 0051
40 No. 11 (36) % 1328916) 0.040 1685 (1162) 0031
Allsizes 137 1306(901) 0051 1652(1139) 0.040
2
0 Lower tail of data for allsizes ~ ~ 1159 008 - -
Lower tail of data for ASTM _ _ 1165 0055 _ _
003401 02 03 .04 05 .06 .07 .08 AGLSAGISM G 0 (201 | |
STRAIN *Statistical determination used for establishing strength reduction factors ¢ as reported by Nowak and Szerszen (2003).

ASTM A 1035, Mill test Certificate of the NUCOR Steel
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Standard for the

Rebars
(GB/T 1499.2-2018)

Table 6

Brand Lower yield Tensile Elongation Maximum R m/ReL R%u/ReL

strength strength after total

Ru. Ren fracture elongation

MPa MPa i As

%o %

HRB400 400 540 16 7.5
HRBF400
HRB400E 9.0 1.25 1.30
HRBF400E
HRBS00D 500 630 15 7.5
HRBF500
HRBS0O0DE 9.0 1.25 1.30
HRBFS500E /\
HRBE0D ( 600 730 ) 14 7.5

Note :R", is th reinforcement.R%,_ is the actual measured yield strength of

reinforcement.
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Shipyard and seawater chlorine
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XTP-treated steel compared with standard steel (magnification: 100 x)
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Mechanical-technological propertes:
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SBQ sleaYgsblas I8

T27
[°cl

Materlal Dellvery condition

[MPa] [MPa] [/] [J]

38MnVS6 Precipitation hardened (+P) 800-950 .
Moderate High low-temp.
a 38MnVSGXTP strength ~  toughness 80 | 20 | =21
High _ Moderate low-temp.
r 38MnVSGXTP strength toughness

Higher ~ Moderate low-temp.
38MnVS6 XTP| strength ~  toughness 11| =260

Chemical composition (cast analysis by mass-%)

Variant C §i

0025 0060

The chemical analysis coresponds to 3BnVS6 (1.1303)
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q0

- Outokumpu

Acerinox

Tsingshan

Shanxi TISCO
- ArcelorMittal

Evraz
NSSMC

JFE Steel
USSteel
POSCO

Global

2017

3,466
2,486
2,192
1,768
1,359

1,346
1,287

1,269
1,225
1,152

1,225

2018

3,385
2,434
2,150
1,737
1,329

1,315
1,268

1,257

1,212

1,134

1,212

2021

4,991

3,584
3,163
2,553

1,958
1,939
1,861
1,840
1,775
1,665

1,775

3,9 bglaz 5 ol Jol> (5 00938 o, Sglas

HPS 5,5 bohs 5,95 bghs

SBQ
T —— Frequn Deofor  Ngamo Shgy Cansd (g 0d9aoxe y
YooolDeo (&51,¥9)
A R R FO-A-- OO (5 Y )adgl slge Cosd (5 09020 Y
AR TR
VB -Fe - Be-Ys - Ye-d 03939 b3l s oogama Y
fo o_Yo .. (&/)YQ)OMOL‘?L}‘
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High Performance Steels(Main Groups):
HPS steels(1500-2500 USD/ton)
XTP Steels(1500-2000 USD/Ton)
AFP Steels(900-1200 USD/Ton)
Stainless steels(2000-5000 USD/tons)
Maraging steels(7000-12000 USD/ton)

Precipitation hardening stainless
steels(900-1500 USD/ton)

SBQ steels(650-900 USD/ton)
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