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Our values are

Customer’s business in focus

Py Taking responsibility

m Exceeding expectations
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SSAB Europe

- Olavi Huhtala, Divisional Manager

Maintain a leading position in Nordic markets, pursuing growth opportunities in Eastern
Europe and developing sales of niche products throughout continental Europe. Responsible
for sales of hot-rolled, both plate and strip products in Europe, cold rolled, coated and tubes
globally, as well as piling and infrastructure.
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SSAB SSAB
Europe

SSAB Americas

- Charles Schmitt, Divisional Manager

Growth in the home market in North America and protect the leading position.
Responsible for sales of hot-rolled plate and strip products in the Americas.
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Americas

Tibnor

- Mikael Nyquist, Divisional Manager

Nordic steel distributor that can offer customers in all the Nordic countries a full range of
products and simultaneously develop its offer with new services. Responsible for the

distribution and sale of flat and long steel products, stainless steel and other material in
the Nordic countries.

GTIBNOR

Tibnor

Ruukki Construction

- Marko Somerma, Divisional Manager

Leading manufacturer and supplier of steel products to the construction industry, primarily
in the Nordic countries and Eastern Europe. Responsible for sales of roofing products,
construction components and solutions for construction projects.

TUUKKI

SSAB SSAB Ruukki
Americas Construction
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SWEDISH
STEEL PRIZE

WEARPARTS

Your local certilied Hardox expert
for efficient wear ports solution

HARDOX*
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The story of [alals{2[0)§

WEAR PLATE

Tommy Kan, KSC — Wear Technology



Outline

» SSAB
» The history of Hardox wear plate
» Benefits with Hardox

» How to increase service life

support

Level of support

TECH SUPPORT

.8"
KNOWLEDGE
SERVICE CENTER

"

TECH SUPPORT

A unique offer — Problem-solving and innovations

Innovations support

Problem-solving

Competitors SSAB
SSAB
HARDOX* HARDOX*
Hardox Wear Plate Hardox Wear Plate - Harder

Mild steel £355  Hordox 4000 Hordox S00

80 mm 50 mm 235mm

Hordox 550 Hordox B00  Hardox Extreme

V7 mm 2.5 mm 6.5 mm

SSAB




HARDOX" HARDOX"

WEAR PLATE WEAR PLATE

Hardox Wear Plate - Harder Hardox Wear Plate - Tougher

50 mm Hardox 450

=El°T

~41T

=M

1%

SSAB oI

Guaranteed values - Charpy V approx. min 27J

HARDOX" HARDOX"

WEAR PLATE WEAR PLATE

Hardox Wear Plate - Tougher Hardox Wear Plate - Stronger

HARDOX WEAR PLATES

400 a5 1 0.43/0.29 41304
450 s 11-40 0.47/0.34 EREDD
039/03) 07-2.1
500 7 13-56 0.62/0.41 4-80
550 n 15-81 072/048 10-50
600 z0 18-123 0.73/0.55 850
650-700 <15 24179 0.84/059 8-25

SSAB SSAB




The history of Hardox

Ovelysand - [ he //}‘fé//aae of HAPDOX ;

T — T ¥
- 2 = 3 i » TR ——

HARDOX"

WEAR PLATE

HARDOX"

The history of Hardox

1920 1950

Phase 1 - Pigiron

WEAR PLATE

SSAB

The history of Hardox

1960 1974

Phase 2 — Ship plate

HARDOX"

WEAR PLATE

1957  Large investment — New integrated steel mill

SSAB

The history of Hardox

1974 2000

Phase 3 — QT-Steels

1976: A plate with 320HB hardness is produced but it is extremely crack sensitive

“We have probable reached the maximum hardness”

HARDOX"

WEAR PLATE

SSAB




HARDOX"

WEAR PLATE

The history of Hardox

2000 -

Phase 4 — World market leader

What is the secret with Hardox

Coal from USA and Australia with low
concentration of impurities

Optimized metallurgy

Controlled quenching process

HARDOX"

WEAR PLATE

HARDOX"

WEAR PLATE

What is the benefit with Hardox

A unique combination of hardness, toughness and good workshop properties

Bending Drilling Milling Welding

SSAB

What is the benefit with Hardox

Very Hard Materials

Hard Particles in
a Soft Surrounding

HARDOX 600
HARDOX 500

HARDOX 450

“Wear resistance”

HARDOX"

WEAR PLATE

“Impact resistance”

> SSAB




Conveyers and
Chutes

Aitik Mine — Sweden ( -40°C)
20 mm Hardox 450
Lifetime: ~22 000 hours

SSAB

Dexing mine — China
| Hardox 500 and Hardox 550

15% lighter

Double service life

SSAB

How to predict wear and increase service life

SSAB




How to predict wear and increase service life

Micro cutting - High wear

Micro ploughing — Low wear

SSAB

How to predict wear and increase service life

Relative hardness (H,)
. Rock hardness
A

\ Plate hardness Hy
-20 HV

H, >18 Micro cutting
H, <15 Micro ploughing

SSAB

How to predict wear and increase service life

Relative hardness (H,)
Wear ) 2
Mineral edges penetrate the

steel

| .

Rock hardness

Plate hardness "

H, > 18 Micro cutting
H, <15 Microploughing

Minerals edges breaks partly
and remain sharp partly

——Jam

Minerals edge don’t
penetrate the steel

Plate hardness

SSAB

How to predict wear and increase service life

WearCalc 2.0

Jdedaw =
A tool that can be used to calculate | st | i |
the relative wear for a wide range P : i 1
of abrasive minerals e P

Estimate the potential gain in
service life when upgrading
material

» Sliding wear
» Particle erosion
» Abrasive Impact

HARDOX




Example — Material upgrade

Quarry chute handling waste rock containing both
hard and soft minerals — what material to use?

Example — Material upgrade

Quarry chute handling waste rock containing both
hard and soft minerals — what material to use?

e 2500 x 6000 x 30 [mm]
e 88liner plates

140 m flame cutting
480 counter sunk holes

o
of
o __olo o
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ool
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R
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5
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Example — Material upgrade

STEP 3

SSAB’s Drum Wear Test

STEP 1

Analysis of mineral sample

STEP 2

WearCalc 2.0 prediction

Grade  Rel. Service life

12.0
Mineral Vol %  Hardness $235 1 100
Quartzite 33 1070 8.0
HX400 2.1
Plagioclase 33 725/940 6.0
4.0
Kali-feldspar 31 725 HX500 4.5
2.0
Chlorite 3 20/30 HX600 6.3 00

> Q Q L S+
RO, & 8 1

Example — Material upgrade

Mild Steel Hardox 400 Hardox 500 Hardox 600

Plate price 2200 4500 5 000 6 500
Drilling costs 1600 2000 2400 2900
Cutting cost 250 270 300 350
Transport cost 300 300 300 300
Attaching plates 1100 1100 1100 1100
Over head 500 500 500 500

Total cost to produce one set €5 950 €8670 €9 300 €11 650

SSAB




No worries — it’s HARDOX!

Example — Material upgrade

Mild steel Hardox 400 Hardox 500 Hardox 600

Yearly Down time cost (€)*
Yearly total cost (€)

.'E SSAB | SSAB
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HARDOX"

WEAR PLATE

Hardox HiTemp

Tommy Kan, KSC — Wear Technology
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Purpose of the training

P Why Hardox HiTemp?

P Short introduction of the product
P Benefits

P Where to look for business?

P Material about Hardox HiTemp

P After this training
- Recorded version: link
- Recommendations in work shop
- Presentation
= Internal and external

- Contact persons

‘ EAT

L

SSAB

Why Hardox HiTemp?

P Toolox
- Strong within tooling industries - optimized for engineering

- Unique combination of hardness, toughness and machinability with
guarantied properties

- Can also retain the hardness properties and form stability at elevated
temperatures

- Applications with welding challenging

P Hardox
- 40 years of development of high quality wear resistant steels
—  Excellent work shop properties including welding
- High temperature applications out of reach

P Hardox HiTemp - The result of combining the knowledge of Toolox
and Hardox

- Work shop friendly wear resistant grade
= Keeping hardnass at elevated temperatures

Hard facts — this is Hardox HiTemp

P Properties
- Mominal hardness 375 HB + 25 HB (25°C)
- Impact toughness, CVL, 60 ] @ -40°C
~  Maximum CET (CEV): 0.47 (0.70)
~ Typical CET (CEV): 0.40 (0.59)

P Thickness: 5-51 mm
P High resistance to hydrogen cracking

P Suitable to use in wear applications below 500 °C
—~ Back ternpers above 500 °C

P Work shop properties in place
= Welding and cutting brochure updated till launch
= Bending and machining updated later
- Details sent out after the training

SSAB

Performance of Hardox HiTemp

P Temperature effect

- An elevated working temperatures usually decreases the hardness of the steel. A
normal Q&T steel can show similar performance as mild steel if put in the wrong
envirchment,

P High temperature hardness test
- Test material: Hardox HiTemp and Hardox 450

- Test temperature: 20, 250, 300, 350, 400, 450, 500, 600 [°C]

m—=Hardox HiTemp  ==—=Hardox 450 B Hardox 450 W Herdow HiTemp
100 500
£ aom as0
B oaom | a00 8
2 . =350 o
5 0% z A
£ Ew
W 60% % 250 |
£ g 25 :
_g S0%, £ 20
AT -
] T 150
£ 0% o 100 18
S 0% 50 -8
5
& 105 ~ — L a I | I
[3 100 200 300 400 500 600 0 IS0 300 350 40D 450

Elevated working temperature [€]

Elevated working temperature ["C]

+10%  +37%  +56% +128%




Performance of Hardox HiTemp Applications

.| BT P Where to start looking for business opportunities

ﬁ - Hot working environments (300-500°C), either caused by transportation of hot material or
e frictional heating.
w30 __*I8 3R e5EW S1IEN " W & " ‘
£ - Applications involved in the following:
E ::, *  Asphalt plants Lifter plats inside drier, drier drum etc.
2 ﬂ + Cement plants Clinker cooler plotes, liner plates ot exit of kiln, outlet from heating station etc.
’: * Steel plants Slag buckets/tippers, briguettes/pellets production, blast furnace etc.
» w?wﬁ“,:mmm Clinker cocling guide plates * Coke plants Sliding shoe, quenching wagon, cooling bed, furnaces inlet scrapers etc.
Temperature around 500°C = Power plants Liners plotes in transportation systems, ash hondling, chain conveyers etc.
* Foundries Scrapers, screeners, liner plates ete.
= Crushers Liner plates inside crusher, gypsum hammers, clinker crusher hammer

WearCalc calculation for clinkers
Estimation of potential increase in service life

P How hot does it get?

= Exposure time, working cycle in hot environment and abrasive material will control how hot the
Hardox 500 = Hardox HiTemp 62 % higher service life steel gets.

= Example coke plant wear shoe

Hardox 450 = Hardox HiTemp 67 % higher service life

The furnace is 1050°C but the steel only reach 500°C due to the low exposure time (50s)

SSAB

Designing with Hardox HiTemp

P Temperature expansion
= Elevated working temperatures will cause the steel to expand
— Example with 5000x2000 [mm] plate
+ 20°C = 300°C + 18 mim expancion +0,7%
= 20°C = 500°C + 31 mm expansion +1,2%

P Design recommendations

- Be careful where you place baolts and/or welds since the plate
will find a way te expand. The design should allow the plate to
maove to a certain degree in order to avoid cracks in welds and
buckling of the plate

Liner plates in coke plant cooling Free-moving design

bed SSAB SS A B
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M A DK (BIRIE)

Raex(ct 2 A) LHOIZ2 Z T = 19608 IS HEtE

Raex’- M 4&HH S Al

A 0Ol =
_I_Ig—l—

O
2

=
= = z = Hardness range Thickness Width range {(mm) Length range {(mm)
& 2 Ml £ 3| A2l Rauta-ruukki AU A JHE 8 LHOF2 2 Steslgrade gy Productshape 1) 2)
Bt HEYLICE
Raex300  270-390 Cut lengths 25-80 950 - 1550 2000 - 12000
A Raexd400  360—440 Cut lengths 25-80 950 - 1650 2000 - 12000
e Raex400  360-440  Heavyplates 6.0 - 80.0 1800 - 3200 2000 - 12500
s
s o7
= * o Raex 450 420 - 500 Cut lengths 3.0-80 950-1700 2000 - 12000
-3 1L Raex450  420-500  Heavyplates  6.0- 80.0 1800 - 3200 2000 - 12500
; Raex 500 450 — 540 Cutlengths  3.0-65 950 - 1525 2000 - 12000
£ i Raex 500 450 - 540 Heavy plates 6.0 - 80.0 1800 - 3200 2000 - 12500
: e ¥ 1) B2 SN0 DE EAE
2 2) Zol= SMol Mt gt
SO 20I= 125- 16 HAUE H=8 (ZED Hel 2 Jts)
SSAB W (BT)e] 20Is 12-13 BAE NHSE (BRTS Bl F Ns) SSAB
=1 T}
Raex® 2| J| jIH S e PN Raex®- A2 S gt

StECr I AC: =l sAg Hesams B

HE €8 MPa MPa HB A, % Charpy V CEV*/CET*
Raesx 300 900 1000 270-390 1 30J/-40°C 0,46/0,24
Raex 400 1000 1250 360-440 10 30J/-40°C  0.42-0.57/0,29-0,35
Raex 450 1200 1450 420-500 8 30J/-40°C  0,52-0,64/0,35-0,37
Raex 500 1250 1600 450-540 8 30J/-40¢C 0,54-0,66/0,40
* Typical values

1. Y HE=eNISO6506-1 0l 211 HIE ZHM A 0.3-2mm D'-:' FHAUACIZ ZHE G,

2. ReexE B AR HE=EHAES 59 SFoondl HAE

3 ZLUEPIHNESEAAN=HEBOTUN EHE 2 /II’SL‘II.HQE'H#IE-?:’S.

SSAB

=H
Raex 400 6—40
Raex 450 6—-40
Raex 500 6—24
Raex 500 25-40
Raex 400, 450 and 6—40
500

u
o

Bt
20
oz
oot

= atl]
-40 27
-40 27
-40 2
-40 17
-40 1
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Raex

Bending
Free bending < 907
Plunger radius | plate thickness, Rit Wit
Thickness (mm) = Transversal Longitudinal
Raex 300 2-8 3 3
Raex 400 25-20 3 4
Raex 450 3-20 4 5
Raex 500 5-20 5 6
Bending force and spring back - example
Material t W R Bending Spring
(mm)  {mm)  {mm) force back
{tonsfmeter)
5355 8 120 30 ~56 ==
Optim 850 MC 8 120 30 ~ 80 ~10°
Optim 960 OC 8 120 3o ~115 ~14°
Raex 400 8 120 30 ~125 ~15%

Transversal

Die gab / plate thickness,

Longitudinal
]
14
13

Raex 300
Qcoil TS E Meh WS EHE S
Q2 3c|E A, A8 FHIY &

Raex 400
OCoilZ M, =2t & FEZ MA
Qe 20| H2A, s)H &

Raex 450
OcCoil Z2TH, FE 2 Z 4t
OQx0is 2ratE ®IHe L Jel #Ils SH0ILLEY 0 E

Raex 500
QCoilZ M, =Et & FEZ HA
O3 24AL HINE HSeld /O XIHE, 20ILt 2401 E

=2 LHOE2 =3 02| 2t

RAEX® — IMPROVING LIFETIME

5.0
4.5

L.0
3.5
3.0

Relative lifetime

150 200

250 300 350 40O 450
Hardness HBW

500

550 600

DMB
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Welding of HARDOX

By : SSAB KOREA 2 &t
Date: 27t".09.2016




** HARDOX

O 2 M2 J]= s & 2(C,Mn,Si, P.S)+ Alloy elements & J} &l
A OE, SSAB(AHIE) A JHEE S5 S X2 SE(QRT)E

(=i i
X

H2EIH HE2EH= f#%EQ%xlalﬁla
FETD A SHENAM 2= LIOIE2
LOHARDOX= EFAZ0IOH EJHEI %*OIEL

A unique combination of hardness, toughness and good workshop properties

+* How to weld HARDOX ?
=+ 2% (welding)

20 E= 02 N SXHE KFTA0IL J20I JHSEHH 8l Y
100 T

" o
1800 1650 1900 1950 2000
SSAB
Bending Drilling Milling Welding
% EE T 2 Ml A(Welding Process)
< I =S0I3 2 & (Shield Metal Arc Welding, SMAW) + BEE
e — e —
ST » 2 {m M, g (HAZJ, 285 (fudloﬂ zane)
(heat affected zooe)
e {fﬁsﬂmﬂésmmﬂf  BEA 20IS 0138 (Fux Cowd Arc Weking, FCAW)
“‘iﬂ:‘ f A i
u:‘: ; “ |—_|1! s
OMB
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Important parameters affecting the
welding result

Clean the weld area to remove moisture, oil. corrosion or any impurities prior to welding. In
addition to good welding hygiene, the following aspects are important:

» Choice of welding consumuables

» Preheat and interpass temperatures

» Heatinput

» Weld sequence and size of root gap in the joint

SSAB

<+ HARDOX X&2| 7|2 24Xl

Mechanical Properties

Hordness* Toughness** Yield Strength** | Tensile strength** | Carbon equivalent™ | Thickness range
[HBW] KV, - 40°C 1] R, [MPa] R_IMPa] CEVI%] | CETI%I {mm}

Hardox HiTui*** 30=370 a5 950 980 055 036 40-120
Hardox 400 0430 45 1000 1250 o3 027 40-130
Hordox 450 A25-475 £l 1200 1400 048 03s 3280
AT0-530 30 1200 1550 062 (e 4] A0-80
525575 an 1400 1700 072 048 1050

S70-640 20 1650 2000 Q73 055 8.0-50

Steel grade

N
> Max % Max 9%
Hardox HiTuf .20 .60 L0 o.0z20 A o770 2.0 .70 0.00%

Hardox 400" 015 o770 1.60 0.025 . 0.50 0.25 0.25 0.004
Huordox 4507 oae 0.25 1.20 0.o15 L 0o 0.0 0.04 0.0032
Hordox 450 0.26 o.7ro 1.60 0.02s5 “ 1.40 1.50 o.s0 0.00s
Hardox 500 030 o070 1.60 0.020 .| 1.50 1.50 o060 0.005
Haordox 550 0.37 0.50 1.30 0.0z0 . 1.40 1.40 0.60 0.004
Hardox 600 o.a7 o070 100 0.015 4 120 2.50 0.70 0.005
Hardox Extramae oa7v o.50 1.0 o.o1s o 1.20 2.50 080 o.0o0s

L Max. for 20 mm plate thickness
2.0.7 — 2.10 mm plote thickness

S5AB

“» HARDOX 2| EFA S EF(Carbon equivalents)
* CET= C+(Mo+Mn)/10+(Cr+Cu)/20+Ni/40

* CEV = C +Mn/6+(Cr+Mo+V)/5+(Cu+Ni)/15

250
(T

N —
Hin = SnU/IDIE WM l

£ 0| HL = L74m | —
2 | Ambters Teng, = 0% |
¥
= 150
z /
=
= 100
=
E 50 //J /
0 =75 75 £0 50 ) 0 W 20 15 =10mm
0.2 0.3 o4 o5 08

Carbon eguivalent, Ceqg

Fig. 3 — Diagram of preheating temperature for C, and steel plate
thickness,

SSAB

Recommended consumables for Hardox steels

Welding method AWS classification EN classification

MAG, solid wire AWS AS5.18 ER70X-X EN IS0 14341-A- G 3Bxxo0ux
AWS A5.28 ERBOX-X EN IS0 14341-A- G 423000000

AWS A5.18 ETXC-X EN ISO17632-A- T 42x00xHS
AWS AS5.28 EBXC-X EN ISO17632-A- T 4ExxxxHS

AWS A5.29 E7XT-X ENISD 17632 -A- T 42xxxxxH5
AWS A5.29 EBXT-X EN IS0 17632 -A- T 46x00xx¢HS

MAG, metal cored wire

MAG, flux cored wire

MMA AWS AS.5 ET0X EN IS0 2560-A- E 42x00c00xHS
AWS AS.5 EBOX EN IS0 2560-A- E 4Bx000xHS

SAW AWS A5.23 FIX EN ISO 14171-A- S 42xxxx
AWS A5.23 FTX EN ISO 14171-A- S 4Bxxxx

TIG AWS A5.18 ERT0X EN ISO 636-A- W 42xx

AWS A5.28 ERBOX EN ISD 636-A- W 46xx

Note: X stands for one or maore characters

SSAB




EN classificotion

First preference:
ENISO14343-A:B 18 8 Mn/
EN IS0 14343-8: S5307
Second preference:
ENISO14343-A:B 23 12 X/
EN IS0 14343-B: 55309X

First preferance:

ENISO 17633-A:T 18 8 Mn/
EN ISO 17633-B: TS307
Second preference:
ENISO 17633-A:T 2312 X/
EN IS0 17633-B: T5309X

First preference:
ENISO17633-A:T 18 8 Mn/
EM 150 17633-B: T53207
Second preference:
ENISOT7633=A:T 23 12 X/
EN IS0 17633-8: TS309X
First preferancea:
ENI1G600:E18 8 Mn

Second preference:
ENI1600:E1912 X

SAW AWS 5.9 ER207 First preference:

ENISO 14343=A: B 18 8 Mn/
EN IS0 14343-8: 55307
Second preferance:
ENISO14343-A: S 2312 X/
EN IS0 14343-B: 55309X
First preference:

EM IS0 14243-A: W 18 8 Mn/
EN IS0 14343-B: S5307
Second preference:

EN IS0 14343-A: W 2312 X/
EN IS0 14343-B: 55309X

AW S classification

Welding mathod
MAG, solid wire AWS 59 ER3D7

MAG. metal cored wire AWS 5.9 EC307

AWS 5.22 E307T-X

MAG, flux cored wire

MMA AWS 5.4 E307-X

TG AWS 5.9 ER307

MNote: X stands for one or more characters

20MD
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The discontinuities that are described in this
TechSupport are:

» Lack of root penetration
» Lack of fusion

» Solidification cracks

» Slag formartion

» Undercurs

» Crater pipes

» Porosity

» Spatter

Figure B: Seldificarian crock. (Reproduced by permession TW Lid.)

gure 11 internal skag farmasen in wesd metal,
Reproduced by permizsion TWI Lid)

DDMB

Requirements on hydrogen content of
welding consumables

The hydrogen content should be lower than or equal to 5 mi of hydrogen per 100 g of weld
metal when welding with unalloyed or low-alloyed welding consumables.

Solid wire used in MAG and TIG welding can produce these low hydrogen contents in weld
metal. Hydrogen content for other types of welding consumables should be obtained from
the respective manufacturers.

If consumables are stored in accordance with the manufacturer’'s recommendations, the
hydrogen content will be maintained to meet requirement stated above. This also applies,
to all couted consumables and fluxes.

SSAB

% 2 EZ (Crack)
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Factors Controlling Cold Crack in Weld

Diffusible
Hydrogen

SSAB

Welding

MINIMUM RECOMMENDED PREMEAT AND INTERPASS TEMPERATURES FOR DIFFERENT SINGLE PLATE THICKMESSES [MM]

0 20 k] 40
PR FYVRTURTT TNTRRPETI RUVTOTTON)

Hardox HiTuf
Hardox 400
Hordox 450
Hardox 500
Hordox 550
Hardox 600

orde Extreme
Stamiesa ssend
[l #oom temperanre foporox 20°C) [] outsios the size range [ Gty scointass steet consumabies
NoreThe toble s applicoble tickness when welding with o hearinput of 17 k1 mam.

Furt

irfesrnazion an srgly eon ba found in TachSappart # B o www.siob.com

MAXIMUM RECOMMENDED INTERPASS TEMPERATURE RECOMMENDED MAXIMUM HEAT INPUT FOR HARDOX

Harden HTul™ 4.0
e — Hordox
Hardox 400 15
Hardos 450 7 0
Hardox 500 2 35
Hardox 550 ;i 2.0
Hardox 500 %y 5
Hardox Extreme "
S 1o
Ab o5
** Inferpess temperatures of up 1o apprax. 400°C con be wsed in
cartaincasas for Hardox HiTul In such coses, uve Waldl sle o
o L L1 15 0 25 0 35 40130

Phove thickness (mm]**
1 thine:st plate thickness im the oint,

Heat input

Heat input (0) is the amount of energy applied to the basa material per length unit. Heat
input is calculated occording to the formulo below:

Various welding processes have different

Q - k-U-1-60 Wi/enm thermal efficiency, Table 4 describes
v-1000 approximate values for different weld
methods,
Q = Heat input (kl/mm)
k = Arc efficiency (dimension less)
U = Voltage
| = Current

v = Travel spead (mm/min}

Table 6: Thermal eficiency of different weld methods

[Weldmathad | Thermal efficiency (k)

MAG o8
A 0.8
SAW 1.0

TIG 06

Excessive heat Input incredses the width of the Heat Afected Zone (HAZ) which in turn
impairs the mechanical properties as well as the wear resistance of the HAZ. Welding with
low heat input provides benefits like:

» Increased wear resistance of the HAZ

r Decreased deformation (single pass welded joints)
» Increased toughness of the joint

» Increased strength of the joint

Very low heat input might howewver have a negative effect on the impact toughness (t,,. values
below 3 seconds). Figure 2 indicates recommended maximum heat input (Q) for Hordox.,

Single plate thickness in the joint

If t1=t5; The single plate thickness is t;
alternately t,

If t1=t2; The single plate
thickness is t, alternately t,

e, If t;>t;; The single plate
l thickness is t,

£

I
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Preheating

The level of preheating affects the cooling time in the joint between 400°C
and 200°C :

1600
1400
1200
1060
800
G
400 | Ra .
00| et smsasan

— Cose L Fronea
temperatura: +20°C

=== == Cose2:Preheot
temparature «00°C

Temperature [*C]

o 200 400 600
i
Timels] = SFE 20| A2 AR

1) S8R &ty =4 HAH 0|
2) ol ME A=A 0l

Type ofjoint Single~ buttjoint  Saghe-V butt joint

it 5 mm Smm 3) AsSEH A
a 008 klmm 118 k) fmim

Welding process MAG MAG

b 165 235

Prehent temperature  20°C - looec

SSAB

Measurement of the preheat temperature

Measure the

_ j@ 3:_/ temperatures here
/ Measure the preheat

% ?5“"“_| / temperature after

1+ 2

o

2min/25 mm plate thickness

SSAB

Reducing distortions and residual stresses in
joints

measure no 1: Weld from areas of high level
of restraint to sections with lower level of restraint.

—

b: max 3 mm

Do start and stop sequences ~ 5-10 cm
away from corners, if possible

SSAB

Supplementary measurse no 2: Back step welding- and
skip welding techniques

Back step welding technique

Skip welding technique

SSAB




Supplementary measure no. 3:
Presetting of the joint can compensate for
encountered shrinkage

Before welding Alter welding

Tock weld photes in this position
for fillet welding hese

Supplementary measure no. 4: the influence of the joint angle

Increasing joint angle l

Emsgs

EREED el s
SSAB SSAB
Supplementary measure no. 6:
Supplementary measure no. 5: e Y
A balanced weld sequence altered around the center of gravity facilitates
less distortions
N
4
The distortions in welded structures can be lowered if
the joints are placed symmetrical around the center of
gravity for the structure
SSAB SSAB




Supplementary measure no. 7:

An increased level of restraint in the structure counteracts distortions in the
joint.

SSAB
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SSAB Recycling

Tommy Kan — KSC, Wear Technology
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HARDOX"

WEAR PLATE
OFrom 350 HB to 650 HBW

UStructural capabilities (up to 500 HBW)
OFrom 0,7 mm to 160 mm thickness
OUp to 3,35 m wide, 14.63 m long
WMarkets best workshop properties
OGuaranteed toughness option

UTubes in 400 HBW and 500 HBW
OBars in 400 HBW

Recycling

P Type

Metal scrap
Electronic waste
Glass

Rubber

Plastic

Etc.

P Application

P Environment

Operation temperature
Corrosive

Screeners and shredders

P Screener: 25 mm Hardox 450
B Shredders: Hardox 500, 550 or 600 (metal-, glas-, plastic-, tire-shredders)

SSAB




Hardox 500 with hardfacing

SSAB

Screws and hammer mills

Scrap shears

SSAB

Hardox Extreme in chute Stud-weld Hardox Extreme
Silo impact, vibrating/sorting table, Hardox 450
*Cleanliness very important!

SSAB







SSAB Cement

Tommy Kan — KSC, Wear Technology
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Wear in cement plants

P Maintenance cost consumes approximately 20-
25% , second largest after energy cost

P Unplanned breakdown often result in complete
shutdown of the production

= |mportant to have a detailed maintenance plan in
order

P Selection of good wear resistant material is
important since the condition varies a lot.

- Important to understand what is causing the
wear!

How to increase service life

P What kind of wear situation do we have?

Sliding wear

P What kind of abrasives do we handle?

P What kind of working environment do we have?

Cement plants

Wear in cement plants — Application focus

Vertical Rolling Mill Liners in Grinding Zone Area

Equipment : YRM = Grinding Zone Area

Hardox 600 — 20mm thick liners rolled to 4500mm diameter
Perfarmance — 16 months still performing

Expected to give better life than CCO Wear Plates (5+5)

Roll bending of Hardox 600 plates to higher diameters to be
done very carefully.




Wear in cement plants — Application focus

Vertical Rolling Mill Liners in WALL PLATES

Hardox 600 — 20mm thick liners, diameter 6500 mm
Hardox 600 performing betler than CCO Wear plates

Wear in cement plants — Application focus

GRIT CONE

Hardox 600 — 15 mm thick liners.
Performing better than CCQ (10+5)
All the CCO segments were repiaced with Hardox 600 — 15 mm

. Side wedge in stone crusher

Steel grade
Hardox 550 or Hardox 600

Thickness range
3010 60 mm

Manufacturing steps
Cutting method - Gas cutting; Drilling

Reason for fallure or success
Liftime is more than double
compared to the plates
rade from 12% Mn-steel.

Comments
A very good solution for stone crushers

SSAB

Wear in cement plants — Application focus

IMPACT CRUSHER LINERS
HARDOX 500 - 50MM

Weld-on Lining Flotes ¢

Balt-an Lining Plate
far Hopper and Cuil

&

b
Wli-cn Lining Plates £

B0 Lining Plates
tor Segments ond Amvils

CRUSHER LINERS WITH
STUDWELDED BOLTS

Wkl Liing Phatis £
v Hlaii-an Lines Plates tof Housieg

b Orlaaty Bars
1 Screans

— Grictiy Br Seats

SSAB




Wear in cement plants — Application focus

Conveyor Paddles

" Weld-on Lining Plates /

Bolt-on Lining Plates
for Chute Lining

Bolted Lining Plates /
Bolt-on Lining Plates
for Conveyor Lining

Bolted Lining Plates /

Bolt-on Lining Plates
for Feeder Lining
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Grizzly Bars
/ Screens
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