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1. Introduction

Phase trandormations of diff erent types are important way to be in control of propeties of
materials. The order-disorder trandformation is oneof them. It is able to change parameters of dl oys
changing alongrange order degree A variation of antiphase domains sizes effeds on propeties of
dloys as well. Despite a fad tha atomic ordering has been studied many decales it will pay
attention longtime dueto agrea nunmber problems demanding their dedsion.

2. Experimental procedure

Experimental results of the X-ray study are presented in this work. Binary al oys based on ffc
lattice with supestructures L1,, L1,(M), L1,(MM), D1, have been used for reseach. The aloys
were obtained by indudiond meltingin an argonatmosphee. Theingos were homogenized at high
temperatures. The samples were anneded nea Tng: and quenched into ice water. The spedmens of
different all oys were anneded for ordering at varioustemperatures for different periodsof time. X-
ray diffradion wes paformed with DRON-1,5 axd DRON-3 diffracometers usng CuKy - radiation.

The temperature-inducel order-disorder phase trangtion has been studied in the al oys shown
in the table 1. The lattice paameter, the antiphase peiod M, the degree of tetragond or
orthothombicd distortions average long range order parameter, the longrange order parameter far
from and nea the antiphase bounday were obtained to study the temperature-inducel order-
disorder phase transtion.

The deformationinducel order-disorder phese transtion has been reseached in the aloys
presented in the table 2. The well-ordered samples were deformed by cold rolling in this case. The
longrange order parameter, the average size of the antiphase domains, the average size of the areas
of cohaent dispersion, microgresses and paameters of a crystal lattice are measured.

Table 1.
Studied dloys and thdr charaderistics.
Alloy Supestructure T,°C Nima N <D>, nm
1 AuzCu | (polycrystal) L1, 208 0.951.0 0,6 1520
2 | AusCu Il (polycrystal) L1,(MM) 204 0.91.0 0,1 10
AU3Cd D023 - 0,7
3 polycrystal L1,(M=2) 422 1,0 0,65 45
4 AugZn(polycrystal) L1, (MM) 305 1,0 0,5 60-80
5 Au,Cr (polycrystal) D1, 360 0,82 0,66 33
6 Au,V (polycrystal) D1, 565 0,94 0,9 85
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Table 2.
Studied dloys and ther charaderistics.

Alloy Supestructure | T,,°C Nimax Nre <D>, nm
1 AusCu (polycrystal) L1, 208 0.951.0 0,6 1520
2 | Cu-229%t (polycrystal) L1, 685 0,8 0,6 80-130
3 NisFe (singe crystal) L1, 535 1,0 0,44 13
4 NizAl (polycrystal) L1, 1,0 1,0 >>100
5 Au,Zn (polycrystal) L1, (MM) 305 1,0 0,5 60-80
6 Cu;Pd (polycrystal) L1, (M) 468 0,8 0,54 50-150

3. Results and discussion

Studying of the temperature-inducel and the deformationinducel order-disorder phase
trangormation has given possbility of establishing of thar mechanisms, and has pointed at therole
of antiphase boundaies, finding of their generality and difference Some results of this study are
presented in [1-4]. Increasing of the degree of the temperature or the deformation influence has
broughtonincreasing amountof the defeds in the alloys. Theacawmulation of defeds has led up to
the destruction of the longrange order in aloys. The antiphase boundaies play a paticular rolein
the orde-disorder trandormation. Different nature of drivingforces of the order-disorder
trandformation determines differential pealiarity of every type of trandormation. Esential
disagreement of driving-forces defines the difference of medhanisms of the antiphase boundaies
acamulation. The main feaures of the temperature-inducal and the deformation-inducel order-
disorder phase tranformation ae shown in thetable 3.

Table 3.
Thefeatures of the temperature-induced and the deformation-induced order-disorder phase
transformation

T- tranformation e-trandormation

1. a) honmogeneousdisordering (LRO) at T< Ty.

b) heterogeneousdisordering (LRO+SRO) at heterogeneousdisordering -

T<Tk. (LRO+SRO) a £>0.

2. a) SRO-phaseis dbsent at T< Tk.

b) SRO-phase appeas at T< Tk. SRO-phase appeas at 0.
3. a) <D>=cong a T< Tk.

b) <D> deceases at T< Tk. <D> degeases monobnicdly at £>0.
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