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Mechanics of Materials

1. Introduction and Aim

Banding (i.e. ghost structure [1]) is commonly seen in
commercial steels and its removal is not feasible for the
industry (Fig. 1). However, significant changes in the
band morphology can be achieved with adjustments in
production, although its influence on steel behavior is
so far not investigated. In this work we analyze the me-
chanical influence of band morphology by in situ tensile
tests and micrographic image correlation.

Figure 1: (a) The microstructure of dual-phase steel with a continuous
martensitic band in the center.(b) The morphology of the martensitic
band at higher magnification. (c) Even higher magnifications reveal
(!) why these structures are named "ghosts" by early researchers [1].

2. Methodology

Metallographic specimen preparation of dual
phase (DP) and pearlitic-ferritic (PF) steel sam-
ples.
In-situ tensile testing in a scanning electron mi-
croscope.
Post-processing of the SEM images to enhance
subset tracking.
Digital image correlation (DIC) analysis using the
obtained images.

3. Results

The tested microstructures (shown in Fig. 2) represent
the two extremes: hard, continuous band of marten-
site (in DP) vs. relatively softer, non-continuous band of
pearlite (in PF). In the DP microstructures shear zones are
observed to develop through the band, forcing marten-
site to deform to its fracture point. In the PF bands, on
the other hand, shear zones are initially formed at the
gaps within the band, and did not cause damage initia-
tion.

Figure 2: The undeformed (left) and deformed (right) microstructures
of DP (above) and PF (below) steels. Mises strain overlay (obtained
by DIC) also shown at the deformed state. White arrows show the
critical locations.

4. Conclusions

A critical influence of the band morphology is detected.
In microstructures with continuous bands, early damage
initiation is observed, leading to decreased formability.
From an industrial point of view, these results call for an
investigation of processing routes to avoid continuous
ghosts, especially for the case of DP steels.
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