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Introduction

Raw material

The rolls are elaborated from centrifugal vertical casting process. The final roll is
bimetallic, with a shell material (HSS) different from the core material (Ferritic
nodular graphite iron).

Chemical analysis of HSS — %Wt (Shell material)* - The Balance is Fe
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Microscopic characterisation of HSS microstructure

Optical microscopy for
microstructural
characterisation
The shell material is composed
of a fully martensitic matrix
(dark), with a network of
eutectic carbides (light)
mostly located at grains
boundaries. = L S X
Grain size increases from the .
shell to the core. Raw material — 5 mm Depth
3% Nital etched

Raw material — 50 mm Depth
3% Nital etched

Microscopic characterization of HSS carbides (SEmM/EDX)
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SEM (SE)

Mo (Ly)

Raw material (Shell 50 nm depth)
Fan-shaped carbide
SEM (SE)

Mo (Lo V(&)

Cr (Kp)

V) (KD

Fe (Ky)

Ma (Ky) Ni (Ky)

Cr (Kp)

Fe(Ky)  Ni(Ly)

Study of Complex Carbides obtained after Solidification and Thermal
Treatment in High Speed Steels

Fan-shaped carbide composition (Shels, 50 m depth)
EDX

Carbides composition (Shell 50 mm depth)
EDX
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Complex: M,C; (grey) and M,C
(light grey) — Roll surface

Dendritism (Solidification
directions) - 20mm Depth

M,C, (grey), MC (black) and
M,C (light grey) — 20mm depth

Dendritism (Solidification
directions) From 20 to 40mm

Complex: M,C;, MC and M,C
carbides 40mm depth

Bonding zone — From 60 to
70mm

Carbides identification with Optical microscopy

GROESBECK reagent
(KMnO,) as specific
colouring etching, to
allow optical
identification of HSS
carbides

* MC : Pink, with Dark
outlining

Raw material + 1 Tempering

e M,C : Brown to Dark (580°C)  Etching (Instant)

N 4
* M,C;/M¢C : Blue to Yellow y Q
(Rainbow coloured)
® My;Cq ¢ Dark (fine
precipitates in the matrix)

There could be a variation in
the colour of the carbide,
depending on the holding
time in the reagent while
etching.

Raw material + 1 Tempering
(580°C) Etching (10 sec)

Raw material + 1 Tempering
(640°C) Etching (60 sec)

Correlations between Microstructure (Grain size and Secondary
carbides) and Mechanical Properties (tensile strength)
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Conclusions
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