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TATA Steeles Buil

application; High Frequency Induction

Welded HotFinished Low Carbon Steel
Conveyance Tubes
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High Frequency Induction
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High Frequency Induction Welding
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Forming
Rolls

HFI Welding
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The Heat Affected Zone (HAZ)

Bulk Microstructurei Weld
Microstructure

Structurally weaker along
the Weld Line

More susceptible to
Intergranular Corrosion

Inability to Bend effectively
Increased Risk of Splitting

Lower Strength and Toughness
Characteristics
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How do you fix this HAZ?
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Normalisation at ~ 900°c

30 minute Soak Time
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Cold form tube structure

V Realign and apply -
homogeneity to the : '.’:s:iir‘:;'_-_
crystal structure &

\V/ Relieve the Iinternal stresses
. . . Heat treated (via
applied during tube forming stretch reduction or

normalisation)

V' Increased Toughness and Ny
Pressure Integrity

S0/

Removal of Heat Affected
Zone (HAZ) and uniform
structure throughout the

hot tube
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Steel Tubes sent

furnaces at 950°C

SurfaceOxidation
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Hot — Finished
HFl Welded

Cold Formed
1 HFI Welded

Seamless
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Design a coating which inhibits scale growth during reheating
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Three Key Questions
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1. What oxide are we dealing with?
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Oxide Characterisation
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/‘ 100 pm 48 X SE1 EHT = 20.00 kV | Probe = 750pA WD = 9.5 mm
ATM | | Width = 2.369 mm Swansea University College of Eng 17 Apr 2019
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Pa R2
Pa R1
Pa2=5721um

Ph2=955"°
Pat1=57.42 um

! ‘ Pb1=0934°

Pa2

Pa1

~60 um Scale Thickness for SR2 Furnace

Z 20 pm 590 X SE1 EHT = 15.00 kv |Probe= 750pA WD =949 mm
A Width =193.7 um Swansea University College of Eng 7 Nov 2019

w —_—
'UNDEB EWROPEAIDD. Liywodraeth Cymru
EUROPEAN UNION Welsh Government

1’ TATA STEEL E’@’_ Swansea University o e
S p e c I I c \’/ Prifysgol Abertawe e “ i e o




U

Kak ———
UNDES EWROPEAIDD Lywodraeth Cymru
EUROPEAN UNION Welsh Government

A £ universty EPSRC
S pec|f|c TATA STEEL 3 iysool Avertawe S ey

N




