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The full Raex range from 2 to 80 mm

13.03.2014 T¥¥ FTUULKKI

Energy-efficient steel solutions for better



Raextf re Hressemmmm

T

Jan.yu@ruukki.com

2 2014/3/6 www.ruukki.com | Firstname Lastname | INTERNAL ru U(I(I



¢

MFE I BB M K A PR

Y,

il s ey

3 2014/3/6 www.ruukki.com | Firstname Lastname | INTERNAL ru U(I(I
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RAEX® — IMPROVING LIFETIME
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Relative lifetime

150 200 250 300 350 400 450 500 550 600
Hardness HBW
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HBW (abrasive material)
r HBW (plate)

0 BF & AR i DR T 40 P8 i A
FE1411,8 fZH

o H
FE A1, 21 1t

H =

S

AR S /N 45 B AR A

A
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Brinell hardness (HBW) = force divided with
area of dent calotte area. For example :

Raex 500
ed=2.74 mm

Raex 450
ed=2.88mMm

Raex 400
ed=3.05mm

SIS

d

1 »
N

For Raex steels we test and guarantee HBW hardness being in the specified window
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Some material hardness values

Aluminum 4844

Structural steel (S355)Q345
Optim 700 MC

Optim 960 QC

Raex 450

Limestonefi & 4

Window glass ¥4
Graniteft < &

28.9.2013 www.ruukki.com |Kari Salin | INTERNAL

~ 80 HB

~ 170 HB (180 HV)
~ 250 HB (260 HV)
~ 320 HB (340 HV)
~ 450 HB (480 HV)

~ 250 HV
~ 550 HV
~ 840 HV
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Sliding Wear Impact Wear Squeezing Wear

High hardness Good toughness High strength required
required required
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actors influencing to wearing

L[ ZERHE 2.

Operating Conditions Design it

@
ﬁﬁﬁ ﬂ:jﬁ \’; - Shape of the parts
* Lubricationij# /I\\ @V (/ .%#W:?;
. N * Loads 1k
- Temperature i /3 —=A g
\ « Contact areafzfil i £
« Acidityl2 {1 \\\

« Type of motioniz#lj /7 =\,
Abrasive material

propertiesiiif B iF B

« Speed of movementsi# /&

Properties of wear
resistant materials

- Hardness/ifi /& g"c . A R
« Shape/&Ik 4 Al * Hardnessfifi &
Sj ~+ ‘ « Toughness#/) 4
e * Microstructure il 4514

« Toughness# %

» Chemical composition
a5 %ix
« Surface quality % Ifi i &
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perties of wear resistant steels

I B )R

Material properties Processing properties

4 IR e e mLTE
X;;&Z:;Cture Form?ngﬁi‘ﬁi‘éJ
chemistry 145 4! &¢ Welding#7
Hardness/ii i Machining L i T
Toughness#I1E surface coatingZR [} )Z
Sirenathi# iy
surface quality 3= [ Jii & I

Q Raex®

MUUKKI
AvailabilityH ik Lifetime costs{# F
Dimensions/\~] = 1
delivery times __'i’. wear resistance
| - it a1
ina A b _
=i Maintenance
AE3 2
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Zyklos testing machine

AR R < SB5B R 11 2
R IO 9D U R 5k
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Zyklos test results

6 mm MR LE R, HEA R ~H6x80x80

18

16

14

12

10

Wear rate [g/d]

\Raex 400

x Raex 450

0\;3aex 500

R® = 10,9493

e

0 100 200 300 400 500
Hardness [HBW]

600
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esting - Pin-on-rock 30 h
o S8 A A A 307N

Pin-on-rock 30 h 12.3.2009 - granite slab 8-12 mm, load 2,6 kg

7 » The type of concrete slab (rock
T, material, hardness, grain size) affects
E the wear mechanism and thereby the
g amount of wear.ifif B 156 1 % &
3
S % 3
£
s,

%
0 1 T T T T T
S355 Optim 700 MC Optim 900 QC  Optim 960 QCW Raex 400 Raex 450
Ruukki's steels

Pin-on-rock 30 h 20.4.2009 - gravel slab 1-16 mm, load 2,6 kg

Relative lifetime compared to structural
steel S355

2
1-:- . .
0 T T T T

S355 Optim 700 MC ~ Optim 900 QC  Optim 960 QCW Raex 400 Raex 450

Ruukki's steels I UU(I(I
ZU147370

[N
op
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Wheel loader lip plate test
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Raex R~ V5[

B RIHLA 1 RE
JeE Pl o P o e SR
L5 MPa MPa A, % M V20
Raex 300 900 1000 11 -40° C
Raex 400 1000 1250 10 -40° C
Raex 450 1200 1450 8 -40° C
Raex 500 1250 1600 8 -30° C
RFiaHE

B R AR

(mm) (mm)
Raex 300 2-8.0
Raex 400 2—-8 6 — 80
Raex 450 25-8 6 —80
Raex 500 3.0-6.5 6 — 80
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Raex

SR

Raex 300
Raex 400
Raex 450
Raex 500

R

S355

Optim 650 MC
Optim 960 QC
Raex 400

2014/3/6

BRJE (mm)
2-8
25-20
3-20
5-20

B A7 K [ #
JE T

(mm)  (mm)

120
120
120
120

o | 0 | O | 0O
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H H Rk < 90°
JE3k42 1 IRJE, Rit
A IhIm]
3
3
4
~5
TR TR
12 (tons/meter)
(mm)
30 ~55
30 ~ 80
30 ~115
30 ~125

REIRIBR 1 B,

Wit

f I 2N
3 9 9
4 9 11
5 11 13
~6 13 15
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Raex
e

o AR HH AR TTE R L2
iR fnr, AR 55

BT E
UL AC &L

TRANAEHE F iR BBk = m R

Working temperature (° C) example having arc energy 2 1.5
kJ/mm and hydrogen content HD<5 mi/100 g:

A AR F (mm)
CEV

10 20 30
050 | 20 20 20
055 | 20 20 20
0.60 | 20 20 20

2014/3/6 www.ruukki.com | Firstname Lastname | INTERNAL

59U ACARR
ELGA Elgamatic 100
ESAB OK Autorod 12.51

LINCOLN ELECTRIC LNM 26

HMAHR M E(CEV) values
Raex 400 0.45-0.55
Raex 450 0.50 - 0.60
Raex 500 0.55 - 0.65

rUULKI
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Raex 400, 20 mm, Raex 450/15mm and
Raex 500/10mm. 2 i 2 &5 T /E s .

Raex 300 L E LIFEE.

Plate thickness, mm

1lﬂ EICI 30 40 .
Raex 400 20°C 75°C (100°C N g
Raex 450 20°C 50°C | 75°C
Haex 500 20°C 100°C

22
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Raex/&HHEFE - A Heat input

Raex 400o. Heat input (Q) in welding.
Recommended minimum and maximum values.
Raex 450. Raex 500. Heat input (Q) in welding.

RecommenRecommended minimum and maximum values.

3,5
3 Raex 500
85
’ 3,5
2,5 3
= 3
g 2 2,5
2 g ) 2,5 Q max
1 o 15 >
=
1,5 :
0,5 1 @ Q min
0,5 1 /
0
0 0,5
0 10 20 30 40 50

Plate thickness, mm
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Raex
Kpat)E|

5 WIE DR ES O LT
BUB KAE S S5
¥ ot
* TP 2T
KE RIS

450

400

Hardness HBW

350

300

Laser

memmm  Plasma
mesmem  Flame cutting

0 1 2 3 4 5 6 7
Distance from the cut edge, mm
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Raex
L

Raex 400 and 450 3% H &Eid g0 eh =k
Raex 500 %13 58 = B 4k =k

K FH 35 T3l =k
K FH W[ 5 e es A A
FHRT vy B 25 T
i 20

e S5 (for @ 15 mm)

yEisey L2303

Bk (mm/min) (m/min)
Raex 400 HSS 40 ... 50 9...12
Raex 450 HSS 35...45 8...10
Raex 400 HSS-CO 50...70 12 ...15
Raex 450 HSS-CO 35...45 8...10
Raex 500 HSS-CO 15 Morg(ipfo: Machinigg datgsheet
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RAEX [ FH %4
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Raex KA 17 H]
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Raex applications
RRCARE % i 3 v o

Crushing and screening equipment

« Raex 400 — 500 FI7EREIE f2
LR, AR

o VR EERE L PRY FERaex 400

o 1EFUAE YL H Raex 500
A B A A

 JE¥10-80 mm
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KHE (Metso) K1) sl kst

A0 5725 B 2 F BIIRaex i BE4N,
i 43 R 320 VR e S e e - 25 9 A
Raex 4 B

Metso fEJLIEHIH ) 2 ThAE T 70 Hl
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Raex applications

B RORHE AR

« Raex is suitable for linings as it is:
— o TUIR| SR %
— S THAL
— &G IR
— PR

i
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Raex 400 and 500 £ X3kl 8% & 18
FE AT R

BEREHL — Raex 400 1E R+

rUULKI
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Raex applications

P e )

Buckets for digging and loading

« Raex 400 — Raex 500 %52 #
aJ DL SR A =}
o JEREEVEE10 — 80 mm

+ HEAELIOMILUN G}, 4
PR AT IEH] Raex

o FHRHFEF -, HiEgh e
%A Raex (AT BSR4 4 .
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N Raex® [ B AW 75 A% b 4 555

Raex® B9y /b BE5 )2 gk, mIHoR
g AR A, AR IE R T L
) il 1

X FIRaex ®ffill £ 1142 i F Ay 2
SR 2.56% .

SEAHIE 77 THU, HEME E 2 1112
L&, AN ]G e 24
7o, 50%HJEA B K e s i Z T
il 2 S s ) 44

N

Company Granit LCC needed steel for the excavator buckets that is specially designed for
long-term use in abrasive environments and has good resistance to high surface pressure.

RAEX® — IMPROVING LIFETIME

5.0
4.5
4.0
3.5
3.0
25
2.0
15
1.0

Relative lifetime

150 200 250 300 350 400 450 500 550 600
Hardness HBW
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Raex applications

Hh A

Underground hauling equipment

i 42 JER AR
— Raex 400 or Raex 450
— JEFE 15-25mm

0
— Raex 400 and Raex 450
— JEJE10-16 mm

o B

— Raex 450 and Raex 500
— JEFEEup 60 mm
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Raex applications
b3z Hai

On-ground hauling and transportation equipment

JRAR

— Raex 400, Raex 450 and
Raex 500

— Thickness 15 mm and higher
{11Up7e

— Raex 400

— Thickness 8-16 mm

Bodies of articulated dump
trucks

— Raex 400
— Thickness 8 — 16 mm

HEZREEF A R

— Optim 700 QL and Optim 700 MC
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Raex applications
HD Trucks for Mining Operations

JE#i Bottom of tipper body in Raex 450,
10-12mm

fllj#x Sidewalls of tipper body in Raex
450, 7-8 mm

I insE % Top beam in Optim 700MC, 6
mm
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Questions?

Comments?

rUULKI
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