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Multicomponent Zr- based amorphous alloys have gained increasing importance due to the  
combination of remarkable mechanical properties with high thermal stability against 
crystallisation and an extended supercooled liquid region. However, the plastic deformation at 
room temperature is inhomogeneous and occurs via localized shear bands. By embedding of 
second- phase particles in the glassy matrix, which act as barriers to the propagation of the 
shear bands, the homogeneous deformation is promoted by multiple shearing events and 
increasing yield and fracture stress [1].  
 
The embedment of nanosized particles in a glassy alloy results in  high strength and good 
ductility when the volume fracture is less than about 40% [2]. 
Recent investigations had revealated that at the early stage  of the crystallization,  the glasses  
partially devitrify by  precipitation of  icosahedral quasicrystals [3,4]. 
In order to examine the formation of a quasicrystalline phase  the crystallization behaviour of  
Zr- Ti- Nb- Cu- Ni  melt spun glassy ribbons  has been investigated. 
 
An ingot with a nominal composition of Zr 61,62 Ti 8,64 Nb 2,7 Cu 15,03 Ni 12,01 ( purity > 
99,9wt%) was prepared  by arc melting  in a titanium gettered argon atmosphere. 
Ribbons with a cross section of  0,05 x 3 mm3 were prepared in a single roller Bühler melt 
spinner under an argon atmosphere at a wheel velocity of 14,3m/s and at an injection 
temperature of about 1400K. As- spun ribbons were annealed in a Differential Scanning 
Calorimeter (Perkin – Elmer DSC7 / under continuous flow of purified argon) at 40K/min  
heating rate up to different temperatures through the exothermic DSC peaks and cooled to 
room temperature at 100K/min in order to study the structural evolution during heating. The  
phases present in the likewise prepared alloy were identified by x-ray diffraction using a 
Philips PW 1050 diffractometer ( Co- Kα radiation). TEM- investigations were carried out  in 
order to prove the icosahedral structure of the  nanoscale quasicrystals. 
 
In order to visualize the  quasicrystal precipitations  (size of 5…12nm)  by TEM, two 
different sample preparations were applied .  At first, the samples were treated  by 
conventional ion milling . The samples were grinded and polished slightly. Finally, ion 
milling  by a precision ion polishing system was applied. 
However, a new preparation method called “wedge- technique” yields better result [5]. By a 
specific polishing technique a wedge of the sample with an angle of 2..3° was produced. The 
thickness of the wedge end was less than 1µm. For further thinning 15 min of ion milling 
were applied. Excellent large and thin areas for transmission were obtained. 
 
In the likewise prepared samples the icosahedral structure of the nanoscale quasicrystals has 
been determined by nano beam diffraction (Fig. 1). 
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Fig.1: Bright- field TEM image of the Zr 61,62 Ti 8,64 Nb 2,7 Cu 15,03 Ni 12,01- ribbon heated up to 
690K. 
Electron diffraction patterns were taken from the precipitated particles exhibiting five-, three- 
and two- fold rotational symmetries. 


