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Rotherham
RH Degasser RH-OB Degasser
Operations: Operations as RH plus:
_ « Degassing « Desulphurisation
Esther COUpIand Corus « Decarburisation « Dephosphorisation
* Alloying/fine trimming » Chemical reheating

RH Refractories:

Lﬁ Vacuum Degasser 1, SCP
J Main wear mechanisms

VAR BN

® Corrosion ® Oxidation

® Evaporation
(after treatment) | ® Reduction

Slag Atmosphere
Additives Slag,Additives Vacuum

CHEMICAL

RH Type degasser:
Refractories and Design (1)

RH Type degasser:
Refractories and Design (2)

Upper vessel:

» All magnesia chrome construction

» Lower qualities (not fused grain)

« Higher life potential as conditions less

+ Degasser refractories must be correct size and
shape for vessel design.

) ) ) . aggressive.
+ Tight construction, good erosion, corrosion and + May last several snorkel/lower vessel
thermal shock resistance. changes

« High volume stability at operating temperatures.

» Lower vessel:

« All magnesia chrome construction
* Most refractory attack in this area.
» Fused grain refractories used.

UHH H‘HHHHHW + Close tolerance sizes - to avoid open
Bluliibiaz joints

+ Magnesia-chrome refractories are the most
suitable and used world-wide.




RH Type degasser:
Refractories and Design (3)

Snorkels:

areas being subject to the main thermal
shock, slag corrosion and steel erosion
processes.

L
‘ « The internal section is generally supplied pre-
assembled with very tight joint tolerances

in a high grade magnesia chrome product.
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ﬂ « The snorkel is one of the the most critical
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. 2 | «‘Bonded and Castellated’ construction is employed to
reduce joint erosion effects.

UHiILe 7 | » The external area is in a high quality alumina
H‘ H based castable, this may supplied

} co-assembled as a single unit with the
13 bricked section.
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Refractory Lining Wear

bricks in throat

Steel Flow

Internal wearing of
up leg refractory near
argon tuyeres and top

Wear in the wall of the lower

vessel — particularly on the down leg
side. Severity depends on the argon
flow rate

Skull formation — especially
In the down leg

Cast outer of snorkel, damaged
and pulled out

Wear Mechanisms for Magnesia Chrome Bricks

Dbty Thermo-mechanical spalling

layers » Thermal shock due to
restrained expansion

« Preheating

« Joints and design

SCP VDG1
Refractory Lining Design

co-clinker

based magnesia chrome

Direct bonded
magnesia chrome

Fused rebonded
magnesia chrome
brick

Safety lining:
Firebrick +
Insulation brick +
Insulation board

Safety lining:
Direct bonded magnesia chrome
+ Insulation brick

Precast high alumina
(synthetic) monolithic

Refractory Installation — Upper Vessel

Refractory Installation:
Snorkels

End of campaign

New snorkel (upleg)

New snorkel

New Snorkel (downleg)




Degasser Installation:
Hearth and Throat

£
- Photographs above show installation (repair) in VDG2

« Mortar is required in this area generally due to the
‘complexity’ of the construction

+ Note how ‘tight’ the throat brick is to the safety lining in
the photograph on the above right. Instability in this area
can have significant consequences — photograph right.
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Refractory Performance

« Performance is heavily dependent
upon the level of vessel utilisation (reduces thermal cycling
issues)

* The utilisation level on VDG2 is lower than
VDG1 - consequently average life is lower

» Average snorkel Lives:

VDG1-172

*VDG2 - 117
* Typical lower vessel life 2-3 x snorkel
» Typical upper vessel life 5 x snorkel

Refractory Performance - Snorkels

To maximise snorkel
performance:

« Maintain snorkel temperature as
high as possible between
heats/sequences

« Take maximum care on removing
steel
skulls and slag

« Maintain the integrity of the lower
snorkel
area

« Operate a pre-planned refractory
maintenance programme

Snorkels - Maintenance

*Shotcrete repair practice
is applied on downleg (and more
recently the upleg

« A ‘spinner’ applicator is passed
up and down the snorkel leaving
about

5-10mm of refractory on each pass

« Successive passes make up the
repair lining to ~40mm+

« For the external castable large
voids may be filled with an
aluminous spray

« General spraying with a basic
(MgO) based spray helps by acting
as a parting medium

Degasser Refractories — Summary

*Degasser refractories must withstand erosion, corrosion and
thermal attack.

«Proper selection and installation are essential to realise safest,
and best cost solutions.

«Correct usage can extend refractory life:
+Keep temp of refractories consistent
«Control slag V ratio
«Control of steel temp & treatment times
«Consistant lift gas flow rate.

«Planned maintenance

Many thanks to R.H.l Refractories for kind
permission to use their drawings.

Thank you for your attention.




