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elastic or plastic. Both milling and grinding can be carried
out in either up-cut or down-cut modes which differ sig-
nificantly in the incidence of machining forces and, hence,
in the mechanism of material removal. If different cooling
environments are in usage, effect of temperature fields can
be studied as well [2]. The goal of the performed X-ray dif-
fraction analysis was to obtain detailed information about
the state of macroscopic and microscopic residual stress,
and mean coherent scattering domain sizes in surface layers
of metals which were subjected to either up-cut or down-
cut mode of either grinding or milling with various cutting
and cooling conditions.

[1] Chen, X.; Rowe, W. B.; McCormack, D. F. J. Mater. Process.
Technol. 107, 2000, 216 —221. [2] Pala, Z.; Ganev, N. Mater. Sci.
Eng. 4497 2008, 200 - 205.

Keywords: real structure; mechanical treatment; sur-
face quality

FA2-MS06-P12

Defects Study of Polymorph B Enriched Zeolite
Beta. Daliang Zhang®®, Junliang Sun®, Sven
Hovmoller®, Xiaodong Zou®*. “Structural Chemistry,
Stockholm University, Stockholm, Sweden. *Berzelii
Centre EXSELENT on Porous Materials, Stockholm
University, Stockholm, Sweden.

E-mail: daliangz@struc.su.se

High silica zeolite Beta is one of the industrially important
zeolites due to the catalytic properties in fluid catalytic
cracking, and organic synthesis and separation. Zeolite
Beta always exists as an intergrowth of two end-member
structures of polymorph A (*BEA, P4 22 or P4,22) and
polymorph B (C2/c). Stacking faults dominate all over
the Beta crystals and even some large pore defects were
observed!2!. It is important to study the defects of zeolite
Beta in order to improve the synthesis and investigate new
properties and applications of the materials.

A sample of typical polymorph B enriched zeolite Beta
was provided by Corma and co-workers, and the synthesis
procedure was described in Reference [3]. The polymorph
B enriched zeolite Beta crystals show a wedge-shaped
rod-like morphology. The surfaces of the crystals are not
smooth but ridge-like. Generally speaking, the surfaces
of most perfect crystals should be smooth; however they
are not in this case. The property of crystal surfaces very
often plays a major role for the properties of a material,
especially when the surface structure is different from
that of the balk crystals. So the study of the ridges on the
surfaces of the polymorph B enriched zeolite Beta sample
is very important.

HRTEM images were taken along the [1-10] direction. A
TEM image in figure 1 shows that the stacking of 12-ring
channels follows the ABC or CBA type stacking mode of
polymorph B. These two types of stacking can be considered
as two different twin components. It is very obvious that the
ridge at centre shows a different stacking mode compared
with the other areas. The CBA type stacking in the center
ridge and the ABC type stacking for the other areas belong

to different polymorph B twin components, all of them grow
from the same crystal ab plane. Since their frameworks do
not fit each other, so they have to produce large pore defects
in between. This significantly increases the lattice energy
and may speeds up the dissolving. Due to the symmetry of
the polymorph B structure, there should be also stacking
faults in the orthogonal [110] direction. The stacking
behavior at the crystal surface should be also the same. The
ridges can be observed along both two directions.
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Figure 1. AHRTEM image showing ridges with different
stacking modes. Large pore defecta are observed between

the ridges
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In the paper are presented characteristics of hard coatings,
type TiN, produced by classic technology PVD (physical
vapour deposition) and IBAD (ion beam assisted
deposition). The synthesis of the TiN film by IBAD has
been performed by irradiation of Ar ions at 1000 eV.
Such coatings exhibit improved mechanical properties in
comparison with TiN deposited by PVD. The three basic
points that are considered fundamental to studies of friction
are the surface area and nature of the intimate asperity
contacts, the surface adhesion and shear strength, and the
nature of deformation and energy dissipation occurring
at the asperity junctions. The optimization procedure for
coated parts could be more effective, knowing more about
the fundamental physical and mechanical properties of a
coating, their interdependence and their influence on the
wear behaviour.The morphology and characteristics of
surface layer structure as well as important properties were
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