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INTRODUCTION 

Since the pioneering work of Massalski  /1/ in 1 9 5 8 ,  many pa­
pers have been devoted to the mode and morphology of massive or 
martensitic transformations from the high-temperature B-phase to 
equilibrium ( a-Cu+y } or ( � +y ) -phases in CuGa alloys ( from 20 at . %
to 2 6 at . %  Ga ) . The B -phase in CuGa alloys cannot be retained at 
room temeprature even by quenching to room temperature at cooling 
rates as high as 5 • 10 4 0c/s /2/ . However , by splat cooling from the 
melt cooling rates as high as 1 0 6 0c/s and even more can be achi­
eved /3/ . We decided to use this technique to try to quench-in the 
B-phase at room temperature . The two piston and piston and anvil
/4 , 5/ quenching techniques were used in this work .

RESULTS 

The results show that we did not succeed to quench-in the 
B-phase as well , but three metastable phases appeared in quenched 
samples : a �m-phase (the supersaturated extension of the equili­
brium �-phase ) ,  and two martensitic phases (we called them M I  and 
M II ) . 

Two Cu-Ga alloys (having concentration 20 . 0  and 23 . 7  at . %  Ga ) 
were splat quenched and studied ( the composition of the samples 
examined were measured by means of chemical methods ) .  The as-quench­
ed samples were examined by X-ray diffraction using Seeman-Bohlin 
and Guinier de Wolf focusing cameras and CuKa and CoKa radiations .
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'we obt�ined following results : 
A) In Cu- 20 . 0  at . %  Ga alloy a martensitic M I I  phase appeared as

the main feature in as-quenched samples . There was a very small 
amount of metastable (m-phase present . After annealing the M II
phase disappeared and equilibrium a-Cu solid solution and t-phase 
remained (Fig . I . ) .
b ) In the cu-23 . 7  at . %  alloy different amounts of martensitic pha­
ses M I  and M II , massive (m- ,  and equilibrium � and Y -phases were
present in as-quenched samples . After annealing for 30 min at 

0 550 C and furnace cooling , in all samples there appeared only 
equilibrium t- and y-phases (Table I ) . Measured a-values of M I , 
M I I  and (-phases are given in Table II . 

The metastable martensitic phase M II  was indexed as 9 R  order­
ed phase . 

T A B L E I 

Some characteristic distributions of phases in Cu-2 3 . 7  at . %  Ga 
( (+y-equilibrium phase field at room temperature) samples ( in % ,
approximately ) .·

sample no • . M I 

1 
2 1 00 
3 7 0  

4· 50 
5 2 0  
6 I Q  
7 
8

M I I  

1 00 

10  2 0  
1 0  4 0  

10  
30  
10  

80 
80 
70 
80 

DISCUSSION 

y 

10  

Considering the published results on the Cu-Ga system /1 , 6 , 7/ 
( samples quenched from the B-phase region ) , we can suppose also , 
that one of the martensitic phases we have found in our samples is  
ordered (M I I } . Preliminary TEM and diffraction measurements sug­
gest that in samples of approximately eutectic composition ( 23 . 7  
at . %  Ga) , as well in hypoeutectoid alloys ( 2 0 . 0  at . %  Ga ) ordering 
is present . The X-ray diffraction lines belong to the same phase 
denoted as M I I . The best fitting of measured and calculated 
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d ( 9R) -value s (Tablefl! I )  is obtained supposing 9R ordering (with 
C 

stacking sequence� °ABCBCACAB ) and using a hexagonal unit ce ll with 
a=0 . 2 6 rim and c=9 .'-a0 02 of E;-phase .

To determine' the structure of M I phase more TEM experimenta l 
results are needed . 

20.0 21.34 22.8 

�ig . l . The microdensitometer traces of rcom temperature diffraction 
pattern s of cu-20  at . %  Ga alley (Bragg angles 19°< 0 <24° ) :  
a )  as-quenched sample : martensitic M I I  ( 9R-ordered) ( strong ) 
and massive (m-phase (very weak )
b )  the same sample after annealing 30  min at 55D

0
c : approxi­

mately equal amount of equilibrium phases and a-Cu solid 
solution . 
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