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CRM Grour

“Bridge between science and market.
Turning inventions into value creation”
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Enhanced capacity to compete through innovation in
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A team of 230 researchers and technicians

Provides solutions in the field of R&D, Technology &
Innovation

In the scope of Steel, Metals & related Materials

With a focus on
* Process development
* Product development
* Product Application

To Industry (CRM has 36 industrial members among which
ArcelorMittal and Tata Steel)

To European, Belgian and Regional Economies
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74’0 Water

Rgcristallised AR Cooling

recristallised

>
w

Temperature

Adjustment of mechanical
properties by control of
microstructure M F+B F+P Tempered M

v

time
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ACC (Accelerated Cooling)

T
SCT

FCT-

ACC with ideal CR

““““ C
J S
........ -:'_'_'_'_'_'_"MS
't .
— time

DQST (Direct Quenching + Self Tempering)

T
SCT

FCT-
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DQST with high CR
for short time with
self tempering

DQ (Direct Quenching)

T
SCT

FCT{---

DQ with high CR
plus subsequently
lower CR

y

] time

SCT

Ms

tc

FCT

. start cooling temperature
: temperature in the core
: temperature at the surface
: martensite start temperature
: cooling time
: cooling installation

: final cooling T mat equalisation)
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Plates for tubes
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Process development in TPCM to produce heavy plates in high strength steel grades - A. Streisselberger, H-J. Kirch, V. Schwinn (TMP’2004 Liege)

=

@RM GROUP Nancy — SF2M




Cooling technologies & processes
developed by CRM
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B +#3!1%"+ C

Austenite Martensite Martensite  Ferrite - Pearlite

TEMPCORE

[C] Tempcore cooling nozzle
1000 - with tangential water flow
800 —

600 —

400 —
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B +#3!1%"+ C

C + Mn/ 6 [%]
0.7

0.6

decrease in CE :

_ 0.5
improved

Weldability 04
Bendability

03 -

0.2

15 20 25 30

improved :
- El tion 10d [%
Ductility ongation 10d [%]

__9-
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« HISTAR » products from Arcelor-Miltitalifieffieataege

final flange thickness up to 140 mm

QST cooling
Installation

N\
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« QST » for heavy and large beams and

p| Ie S Possible CE reduction for QST-treated beams

0.8 |

Too high CE values
to be used in practice

reproduced without prior written specific

CE [%]

0.6
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Water-spray cooling design
and control to obtain
pearlitic steel for rails

with exceptional wear resistance
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Cooling technologies & processes
developed by CRM

specific
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- CRM Group proprietary information.
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« Transfer Bar Cooling » for strips in HSM

! " # Ir

A

A

A 4

T1 measured model b

i \

Water flow
Number of banks

o ¥ S % %%%%%%%

4 /#& "# "(* 3 n (& ll#
H#

T2 target model a [«——| T4 target
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Transfer bar average temperature drop  (th ~ 30 to 35 mm)

0 Benefits of Bar Cooling
T mdrop ~ 70 1I€

N
o

L ereduction of rolled-in scale defects

N
o

sproductivity increased by 2 - 3%

w
o
u

Temperature drop ( IC)
A
o
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B #)03!C @ 7% -E6A

From ACC to DQ with the same cooling machine

Cooling

length = 6 to 24 m
width=5m

@ MULPIC T

e T —R— - ) - al =

© 1 T 1 = cooling bed
MWD
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Mechanical properties
knowledge of cooling capacity > YS =f{(TT, ...)

correct cooling method > homogeneity of
properties

model (with learning)
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Straightness & flatness properties
correct shape at cooling entry

correct cooling method > correct profile and
rectitude

“guality actuators” > to avoid distortions
model (from experiments, practices)
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cooling length L

time cooling =L/ V %)

Tempering T

©-
.L_ﬁ_,8_._.__ S>>

Tempering
Pyrometer

=

bad

|-

Ll

cooling
time

time OK
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dia 25 mm
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Relationship between the final cooling temperature variation
and the shape defect at the entry of the cooling ma  chine

Plates 4.8 x 2500 mm and 6.4 x 2600 mm

25

20 ® —

dFCT [ IC]
H
a1

10

{ ]
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11 9%

#)03
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used

Y (+4)
Y (+4)

actuator
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