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Fig.1  Co-Zr binary alloy phase diagram 
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Position Co Zr Ta 

I 92.73 - 6.95 

II 76.88 14.65 8.47 

 

Co

11

Zr

2

:	vñ��

[6,7]

�j� 3 7:����OÏ

Co

11

Zr

2

�SY>�" Co-Ta��:�Ta()��Þ

V Co

11

Zr

2

vñY�,-(Co, Ta)

11

Zr

2

� 

����������	
��������

3456��FGÏHI34��LM	?@/

)�CD3456A,FGBC�D�:EF1�G

H�I

[8,9]

�� Co

90

Zr

7

Ta

3

��� FGJVKM���

7L��V34WXYM,-�KNO�U/34�

�LMP�`aQR Co

90

Zr

7

Ta

3

56A,	ST1�

���2�wxy¢8²��UV�� 4 W�awx 

 

 

 

 

 

 

 

 

 

 

 

� 3  �+ Co

90

Zr

7

Ta

3

J!��X XRD�� 

Fig.3  XRD patterns of as-cast Co
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(c) cold rolling and annealing at 650 � 
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Fig.6  XRD patterns of Co

90

Zr

7

Ta

3

 alloy under different states 

b 

100 µm 

c 

a 

400 500 600 700 800 900 1000 1100

-0.3

-0.2

-0.1

0.0

0.1

0.2

 

 

880��

H
e

a
t
 
F

l
o

w
/
m

W
 

Temperature/�

781 �

40 50 60 70 80

fcc-Co

hcp-Co

(Co, Ta)

11

Zr

2

I
n
t
e
n
s
i
t
y
/
a
.
u
.

2θ /(

o

)

(1010) 

(0001) 

(1011) 

(1012) 

(1020) 

(1013) 

Hot rolling and annealing at 650 � 

Cold rolling and annealing at 650 � 

(Sample B) 

(Sample C) 



� 3                                  !"#$%Co

90

Zr

7

Ta

3

&'������()*+�,-                       �1019�  

� 2  Co

90

Zr

7

Ta

3

�������	
�� 

Table 2  XRD crystal plane amount and PTF results of Co
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Crystal plane amount/% 

Sample 

(111) 

fcc

 (100)

 fcc

 (110)

 fcc

 (10 10)

hcp

 

(0001) 

hcp

 (10 11)
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(1120)
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PTF/% 

A 66.30 8.28 11.05 11.05 0.00 3.31 0.00 18.81 

B 22.94 1.72 0.00 22.94 19.12 27.53 5.74 30.65 

C 18.4 0.00 0.00 24.54 31.90 19.63 5.52 46.77 
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(Beijing Engineering Research Center of High Purity Metal Sputtering Targets, Grikin Advanced Materials Co., Ltd, Beijing 102200, China) 

 

Abstract: The microstructure of Co

90

Zr

7

Ta

3

 ternary alloy and the effect of microstructure on the PTF (pass through flux) were studied by 

metallographic observation, X-ray diffraction (XRD) analysis and pass through flux (PTF) measurement. The influence of thermo 

mechanical treatment on the permeability was obtained by the structure and PTF of the material. The results show that the ternary alloy of 

Co

90

Zr

7

Ta

3

 prepared by vacuum melting mainly contains the precipitates of Co matrix and dendrite structure of (Co, Ta)

11

Zr

2

. After rolling 

and heat treatment, the dendrite structure in the alloy is broken to form dispersed precipitates. At the same time, the fcc phase in Co matrix 

is transformed into hcp phase, and the permeability of the target is improved by increasing the orientation of (0001) in hcp phase. 

Key words: CoZrTa alloy; sputtering target; heat treatment; microstructure; PTF 
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