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STRENX
Anotace

» Byla vyvinuta nova generace vysokopevnych konstrukcnich oceli Strenx 900
Plus, Strenx 960 Plus a Strenx 1100 Plus. Tyto materialy do jisté miry spojuji
vlastnosti vysokopevnych ocelovych plechd, které jsou vyrabéné kalenim a
popousténim a vysokopevné pasoveé oceli, jejiz pevnost je dosahovana
prevazne termomechanickym valcovanim.

» Nova generace vysokopevnych oceli ,Plus” je valcovana jako pasova ocel,
ale tepelné zpracovana (kalena a popousténa) jako vysokopevné ocelové
plechy. Zplsob valcovani zajisStuje vybornou rovinnost a kvalitu povrchu.
Tepelné zpracovani odpovidajici normé pro kalené vysokopevné plechy EN
10025-6 pak umoznuje pouzivat tyto materialy v aplikacich kde je tato
norma pozadovana. Jelikoz jsou tyto materialy i testovany podle této normy
tak formalné splnuji vSechny jeji pozadavky.

P Nejvetsi vyzvou pri vyvoji téchto oceli bylo zajistit takovou svaritelnost aby
se dosahlo minimalni drovné meze kluzu odpovidajici zakladnimu materialu
i ve svarovém spoji a to i pro ocel Strenx 1100 Plus.
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Hot rolled plate

Hot rolled strip

Cold rolled strip

Tubes and sections

Strenx 600 MC

Strenx 650 MC Strenx Tube 700

Strenx 700 MC Strenx Tube 900
Strenx 700 Strenx 700 MC Plus | Strenx 700 CR | Strenx Tube 960
Strenx 900 Strenx 900 MC Strenx 960 CR | Strenx Section 650
Strenx 960 Strenx 960 MC Strenx 1100 CR | Strenx Section 700

Strenx 1100

Strenx 1100 MC

Strenx Section 900

Strenx 1300

4 mm — 160 mm

EN 10025

2 mm-—12 mm

EN 10149

0.7mm-—2.1 mm

Neni mat. norma




Vysokopevnostni plechy
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EN 10025
S690Q, S690QL, S690QL1
Kalené a popousténé

Mala anizotropie mechanickych
vlastnosti

Houzevnatéjsi

Mech. Vlastnosti se testuji kolmo
ke sméru valcovani

Max Sirka ca 3300 mm

Horsi povrch

STRENX

PERFORMANCE STEEL

Vysokopevnostni pasy

>
>
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>

EN 10149
S 700 MCD, S 700 MCE
Termomechanicky valcované

Velka anizotropie mechanickych
vlastnosti

Lépe ohybatelné

Mech. Vlastnosti se testuji
rovhobézné ke sméru valcovani

Max Sirka ca 1600 mm

LepsSi povrch
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Strenx® 960 Plus

General Product Description
Strenx® 960 Plus is a structural steel that guarantees a minimum yield strength of 960 MPa.
Strenx® 960 Plus meets the requirements of EN 10 025-6 for the S960QL grade. Typical applications include demanding load-bearing structures.

Benefits include:

- Exceptional consistency within a sheet guaranteed by close tolerances
* High impact toughness which provides for good resistance to fractures
= Superior bendability and surface quality

= Weldability with excellent HAZ strength and toughness

Dimension Range

Strenx™ 960 Plus is available as cut to length sheets in thicknesses of 2.0 - 8.0 mm. Strenx 960 Plus is available in widths up to 1600 mm and lengths up to
16000 mm depending on thickness. Please contact your sales representative for more information regarding dimensions.

Mechanical Properties

Thickness Yield strength Ren U] Tensile strength R m, Elongation As Elongation Agg Min. inner bending
(mm) (min MPa) (MPa) (min %) ( radius for a 90° bend

20-29 960 980-1150 = 7 35xt
3.0-80 960 980-1150 10 - 35xt

The mechanical properties are tested in both longitudinal and transverse direction.
1If ReH is not applicahle then Rp0.2 is used.

Impact Properties

Test direction Min. Impact energy for Charpy V 10x10 mm test specimens

Longitudinal 30 J/ -40°C

Transverse 27 J/ -40°C

Impact testing according to EMN IS0 148-1 is performed on thicknesses = 6rmm. For thicknesses between 6.0 - 8.0 mm, sub-size Charpy V-specimens are used. The specified min value is then

proportional to the cross-sectional area of the specimen compared to a full-size specimen (10x10 mm).
v SSAB



Strenx 1100 Plus - svarovani

Tloustky 4 mm a 8 mm

MAG: Vysokopevny drat EN G 89 6 M21 Mn4Ni2CrMo a
EN G 89 5 M21 Mn4Ni2,5CrMo

Obsah vodiku v pridavném materialu <5 ml/ 100 g
Ochrany plyn: Ar + 8%C0O2

Bez predehfevu (ovérfeno CTS testem)

Maximalni hodnoty CET/CEV = 0.46/0.89

Max interpass teplota: 150 °C

: SSAB



STRENX

Strenx 1100 Plus, tloustka 4 mm, jeden prlichod, PERFORMANCE STEEL
E=0.55kl/mm, t8/5 = 12 sec

thickness 4 mm, t8/5=12s
430
420

410
400

™ 390 Povrch - G89 6 M21 Mn4Ni2CrMo

L. 380 - Kofen - G89 6 M21 Mn4Ni2CrMo

370 Povrch - G89 5 M21 Mn4Ni2.5CrMo

LI

360 Kofen - G89 5 M21 Mn4Ni2.5CrMo

350
340

: SSAB



Strenx 1100 Plus, tloustka 8 mm, 2 a 3 housenky,
E=0.7-1.05kJ/mm, t8/5=5 - 21 sec

STRENX

PERFORMANCE STEEL

HV5

480

460

440

420

400

380

360

340

320

300

280

260

1,5 mm from face side

b P4
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3 housenky, 5s,

G89 6 M21 Mn4Ni2CrMo
3 housenky, 15 s,

G89 6 M21 Mn4Ni2CrMo
2 housenky, 21 s,

G89 6 M21 Mn4Ni2CrMo
3 housenky, 15 s,

G89 5 M21 Mn4Ni2.5CrMo
2 housenky, 21 s,

G895 M21 Mn4Ni2.5CrMo
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STRENX

Strenx 1100 Plus, tloustka 8 mm, 2 a 3 housenky, PERFORMANCE STEEL
E=0.7-1.05kJ/mm, t8/5=5 - 21 sec

1,5 mm from root side
480
460
440
420
400 3 housenky, 5
ousenky, 5 s,
380 G89 6 M21 MndNi2CriMo
g = 3 hotjsenky, 1.5 5,
I GE89 6 M21 Mn4Ni2CrMo
360
N 2 housenky, 21 s,
G89 6 M21 MndNi2CrMo
340 3 housenky, 15 s,
GB89 5 M21 MndNi2.5CrMo
320 2 housenky, 21 s,
G89 5 M21 MndNi2.5CrMo
300 '
280
260
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Zkouska razem v ohybu, narazova prace [J], 5x10 mm

Weld

Weld A
WM
FL+1

Weld B
WM
FL+1

Weld C
WM
FL+1

Weld C
WM
FL+1

Weld E
WM
FL+1

°c

Testl Test2 Test3 Mean

32 33 32 32
34 41 32 36

39 40 39 39
48 50 45 48

22 25 24 24
39 43 45 42

24 26 29 26
23 26 27 25

20 20 21 20
27 26 26 26

mjojolo]>

1
3 housenky, 5 s,
=89 6 M21 MndNi2CriVio
3 housenky, 15 s,
=89 6 M21 MndNi2CriVio
2 housenky, 21 s,

589 6 M21 MndNi2CrMo
3 housenky, 15 s,
G889 5 M21 MndNi2.5CrMo
2 housenky, 21 s,
589 5 M21 MndNi2.5CrMo
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Strenx 1100 Plus — Svarovani

» Strenx 1100 Plus tvrdost pres Sirku svaru

Plate thickness 8 mm, t8/5=12s, face side Plate thickness 8 mm, t8/5=12s, root side
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PFi pouZiti pouZiti vysokopevnych pfidavnych ma EN G 89 6 M21 Mn4Ni2CrMo (pro tloustku 4 mm) a
EN G 89 5 M21 Mn4Ni2,5CrMo (pro tloustky 4 a 8 mm), pfi t8/5 do 21 sekund byla lomova plocha pfi
zkousSce v tahu vzdy v zakladim materialu.

P -

r'/

SSAB



Zkouska v tahu oceli S1100MC a Strenx 1100 Plus

welded seam

yield strength, Rp0.2 946.00
tensile strength, Rm -~ 1050.00 . yield strength, Rp0.2

elongation, A% 4.90 | tensile strength, Rm ..
| elongation, A%

https://www.youtube.com/watch?v=yF46AznJVal

11/2018 SSAB ST1100 Plus strip, welding ~ Sakari Tihinen SSAB


https://www.youtube.com/watch?v=yF46AznJVaI
https://www.youtube.com/watch?v=yF46AznJVaI

. STRENX
Z a V e r PERFORMANCE STEEL

Ocel Strenx 1100 Plus je svaritelna na hodnoty meze kluzu ve svarovém spoji
min. 1100 MPa pri téchto parametrech svarovani:

- Vysokopevostni pridavné materidly EN G 89 6 M21 Mn4Ni2CrMo (funkcni

pro tloustku 4 mm) a EN G 89 5 M21 Mn4Ni2,5CrMo (funkcni pro tloustky 4
a 8 mm).

- t8/5:5s-21s
- Bez predehrevu (20°C)
- Maximalni interpass teplota 150°C
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