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Did you check your material texture?
L.V. Raulea, L.E. Govaert, F.P.T. Baaijens

Eindhoven University of Technology,
Faculty of Mechanical Engineering,

Section Materials Technology,
P.O. Box 513, 5600 MB Eindhoven, the Netherlands

Introduction
Gradually rolling reduction of ten-
sile specimen thickness gives rise
to the decreasing stress trend pre-
sented in fig.1. The experiments
were performed on recrystallized
Aluminum at a thickness range from
2 mm to 0.1 mm at a constant grain
size of 120 µm.

Objectives
To study the influence of recrystallization texture on
deformation behavior of thin metal sheets.

Experimental
The decreasing stress trend is explained by Kals [1]:
grains located at the specimen surface deform easier
and dominate the process at a small thickness.
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Fig. 1 Decreasing stress with decreasing thickness.

But getting thinner specimens by means of rolling
modifies the specimen texture (preferred grain orien-
tations). As a result, the texture might play a role in
the observed trend (fig.1).

Is the texture of importance?
To investigate the texture influence, the following
model is proposed (fig. 2):

✷ measuring the orientation distribution of the ex-
perimental specimens (fig. 1)

✷ apply crystal plasticity on each orientation

✷ averaging crystals behavior as Taylor polycrys-
talline material.

Model Results
The model results show a decrease of the tension
stress with the specimen texture getting stronger
(rolling from a larger initial thickness).
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Single crystal
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Texture analysis Averaging

τ (α) = �n(α) · σ · �s(α)

ε = ∑12
i=1 P (α)γ (α)(τ )

Fig. 2 Texture influence approach

To answer the question rose above we can say that
texture is of importance in the observed experimental
trend (fig.1).
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Fig. 3 Texture influence on deformation behavior

Conclusions
The decreasing of stress with reduction of specimen
thickness is mainly due to:

✷ free surface influence
✷ rolling texture, which accounts for 20% of the

total stress decrease amount (fig.3).
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