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�©/Ï7�w�º, XRD, SEM Ú DSC �Ããé Cu75.15Al24.85 Ü7² 1—5 GPa Øå, 750 ◦C �§ 15 min ?
nc��|�(�?1
©Û, ¿^>{ÇÿÁ¤éÜ7�>{Ç?1ÿÁ, ±d&?
pØ?né Cu75.15Al24.85

Ü7|��>{Ç�K�. (JL²: pØ?nU[z Cu75.15Al24.85 Ü7�|�, O�Ü7�>{Ç, �Øå
� 3 GPa �, TÜ7¼��|��[�, >{Ç��.
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1 Ú ó

ÔÜ7äkrÝp!�>�95Ð±9´\
ó¤/�`:, ´��ÅÅ�>4!>Þ9>í
ó§m'�ì��n�á� [1,2]. �Xy�ó��
×�uÐ, éÔÜ7�5UJÑ
�p��¦, c
Ù´rÝÚ�>5U. IS	á�ïÄö�3ãå
JpÔÜ7�¦^5U [3,4], Ù¥^[zÔÜ7�
|�5JpÙ5UÚå<��À, �ù
ïÄÌ
�8¥37áv��*|��/¤Ån����
¡ [5−7]. Ï~pØäkr?/Ø!~��f*ÑX
ê9³�¬â�� [8−10], $�Úå¬N(�½>
f��Cz, dd�¼�NõÉ~�Ôn!zÆ5
U [11]. Ïdæ^pØ?n5[zÜ7�|�9U
õÙ5U¤�á�ïÄ+����9:. CAc�
ïÄL² [12−14],ÔÜ7²pØ?n��¼�¬â
�[�|�(�, ¦ÙrÝ��Jp, �k'ÔÜ
7²pØ?n��>5�ïÄÿ����. du�


^ÔÜ7����aÅÅ�>4Ú>Þ, ó�§
Ýp, �¦>4á�äk�½�Fp§rÝÚ�>
5. ,	, Cu-Al Ü7äk�p�rÝÚûÐ��>
5. �d, �©&?
pØ?né Cu75.15Al24.85 Ü
7|�9>{Ç�K�, ¤�(J�pØ3ÔÜ7
+�¥�A^Jø�½��â.

2 ¢�á���{

¢�á��ò»� Cu75.15Al24.85 Ü7 (�f
©ê%). ò Cu75.15Al24.85 Ü7Á��µ3�$
@+ S, ^ � 0 � � D Ø 0 �, 3 CS-IIB .8
¡ºØÅþ?1pØ¢�. Øå©O� 1 GPa,
3 GPa, 5 GPa, \9 750 ◦C, �§ 15 min �ä>
� Ø e % � ¿ § (� 25 ◦C). ò ² p Ø ? n c
���¬\ó¤º�� Φ2.8 mm×10 mm Á�,
² 1200# ß��1�, ^ ZEM-3 >{ÇÿÁ¤ÿ
Á²ØÓØå?n� Cu75.15Al24.85 Ü73 25—
600 ◦C ��S�>{Ç, ¿ÿÁþã��¬�
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�Ý�. ��	 Cu75.15Al24.85 Ü73\9L§¥
��C, ^ STA449C 9©Û¤é¢��¬?1
9©Û (DSC), Ù\9§Ý� 700 ◦C, ,ü§�
Çþ� 5 ◦C/min. /Ï Axiovert200MAT 1Æw
�º!KYKY-2800 .×£>º (��UÌ EDS)
Ú D/max-rB . X � � û � ¤ (� � $ ü Ú ì,
CuKα Ë�) é Cu75.15Al24.85 Ü7�|�!�«
¤©9|¤�?1©Û.

3 ¢�(J�©Û

3.1 www���|||���

ã 1 �ØÓ^�e Cu75.15Al24.85 Ü7�7�
|�. �±wÑ, pØ?nc� Cu75.15Al24.85 Ü7
�|�þdxÚ«ÚçÚ«|¤. EDS ©Û(JL
², xÚ«ÚçÚ«�Ì�¤©´ Cu Ú Al ��,
pØ?ncxÚ«¥� Cu ��¹þ (86.23%—
87.17%, �f©ê) �çÚ«�¥� Cu ��¹
þ (71.93%—74.15%, �f©ê) õ, pØ?n�x
Ú«ÚçÚ«¥�¤©CzØ�. dã 2 � XRD

©Û(J�±wÑ, pØ?nc Cu75.15Al24.85 Ü
7�|�d α �MNÚ γ2 (Al4Cu9) �|¤, pØ
?n� Cu75.15Al24.85 Ü7�|�d α �MN!γ2

(Al4Cu9) Ú β′ (Cu3Al) �|¤, �pØ?n¦ α

Ú γ2 ��û�¸rÝÚ �u)Cz. nÜþ
ã(J�ä½ Cu75.15Al24.85 Ü7�|�¥xÚ«
� α �, γ2 Ú β′ �Ì��3çÚ«. dã 1 �u
y, pØ?n� Cu75.15Al24.85 Ü7|�¥o�Ø
5K�xÚ^G α ���, |�¥Ñy[��xÚ
âG α �, �âG α �º��Øå�O�k~��
O�, �Øå� 3 GPa �, α �º���, �� 3—
8 µm �, xÚâG α ²þº��Øå�'X�ã 3.
ù`²pØ?nU[z Cu75.15Al24.85 Ü7|�,
Ù[z�J�Øå�O\kOr�~f, �Øå
� 3GPa �, [z�J�²w. ã 4 � Cu75.15Al24.85

Ü 7 ð � , ü § DSC  �. � ± w Ñ, ü « G
���¬3 DSC �þþk��¸�. �â©
z [15] Cu-Al Ü7��ã��, ,§ DSC �þ
�á9¸´d Cu-Al Ü7|�¥u) α + γ2 → β

�C¤�, ü§ DSC �þ��9¸´d Cu-Al
Ü7|�¥u) β → α+γ2 �C¤�, =´pØ?

ã 1 Á�7�|�
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n� DSC �þ�¸½�¤���¡ÈØÓ
®. du β → α + γ2 =C�Ýéú [16], dd�í
ä Cu75.15Al24.85 Ü7²pØ?n�|�¥Ñy β′

�, �U´dupØ?nL§¥�e%�ÝL¯,
³�
 β → α + γ2 =C, ¦Ü© β �5Ø9©)
/¤æ½� β′ �.

ã 2 Cu75.15Al24.85 Ü7� XRDãÌ

ã 3 Øå� Cu75.15Al24.85 Ü7|�¥xÚâG α ²þº�
�'X

d Cu-Al Ü 7 � � ã � � ± w Ñ
Cu75.15Al24.85 Ü7�Lz§Ý� 1040 ◦C, �
¢��\9§Ý=� 750 ◦C. d\9§Ý 750 ◦C
(Ü²pØ9?n��¬�L¡/m9dL�
p��*|�A�, �@� Cu75.15Al24.85 Ü73
�¢�Øå�^e¿�u)
Lzv�, =u)

 α + γ2 ↔ β �N�C.

�â²;�¬N¤ØnØ [17], ¬N¤ØÇ I

�L«�

I = I0 exp
(
− G

RT

)
, (1)

ã 4 Cu75.15Al24.85 Ü7� DSC � (a) \9; (b) e%

G �/Ø-¹U,

G = ∆G + ∆E, (2)

∆E �*Ñ-¹U, ∆G ´/¤¬Ø¤I��.g
dU, ∆G = 16πσ3/3∆G2

v. XJ�Ä�Øåé¬N
¤Ø�K�, d (2) ª��(

∂G

∂P

)
T

= −32πσ3

3∆G3
v

· ∆V +
(

∂∆E

∂p

)
T

, (3)

ª¥ σ �ü�m�.¡U, ∆GV ´zü NÈ#
)����� Gibbs gdU�, ∆V ´zü NÈ
#)�����NÈ�. �â9å¼ê'X, ∆GV

Ú ∆V ÎÒ�Ó, ¤±�§ (3) ¥�1���K�,
1�����. du Cu75.15Al24.85 Ü7��N�
CL§´#�/Ø���L§, ´ÏL�f�*
Ñ5�¤�. d�§ (3) ��, Øåé#��¤Ø
äk��¡��^. ��¡, Øå�O\U¦/¤
¬Ø¤I��.gdU ∆G ~� [18], k|u#�
�¤Ø; ,��¡, Øå�O\U¦�f*ÑC�
�\(J, �¦�f*Ñ-¹U ∆E O�, ³�#
��¤Ø. =k��§ (3) ¥1��ê��u1�
�ê��, = (∂G/∂P )T < 0, ØåUO\#��
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¤ØÇ, ��, ØåUü$#��¤ØÇ. Ïd, 3
�pØåÚ�$Øå^�e, #)��¤ØÇÑò
~�, �k3Ü·�Øå^�e, ¤ØÇäk��
�, ¤/¤�¬âº���. 3�¢�^�e, �
Øå� 3 GPa �, Cu75.15Al24.85 Ü7¼��|�
�[�.

3.2 >>>{{{ÇÇÇ

ã 5 � Cu75.15Al24.85 Ü 7 � > {Ç� Ø
å � ' X  �. � ± w Ñ, p Ø ? n U O
� Cu75.15Al24.85 Ü 7 � > {Ç, � > {Ç� X
Øå�,pkO��~�, �Øå� 3 GPa �,
> {Ç� �, Ù � � 10.22×10−8 Ω·m, � � ²
p Ø ? n � (5.897×10−8 Ω·m) Jp
 73.22%.
d Cu75.15Al24.85 Ü7�>{Ç�§Ý�'X�
ã 6 �uy, pØ?nc� Cu75.15Al24.85 Ü7�>
{Çþ�X§Ý�,pO�, §Ý�p, ü«G
�Ü7�>{Ç�����, X3 25 ◦C Ú 580 ◦C
�, ² 3 GPa ?n���²pØ?nÜ7>{Ç�
��©O�� 4.31×10−8 Ω·m Ú 8.45×10−8 Ω·m.
l Cu75.15Al24.85 Ü7>{Ç�§Ý�Czª³5
w, ² 3 «pØ?n� Cu75.15Al24.85 Ü7�>{
ÇCzª³�Ó, �3 400—500 ◦C ��S, >{
ÇO\ÌÝ��, �²pØ?n�>{Ç3 25—
580 ◦C ��SO\ÌÝ�².

ã 5 Cu75.15Al24.85 Ü7�>{Ç�Øå�'X

ÔÜ7>{Ç�Cz´1��©Ù!¬.9
� !ÆC! ��(�"�é>f�Ñ��^
�nÜ�A¤� [19,20]. Ï~1���må��,
¬.9� !ÆC! ��(�"��Ý�p,
é>f�Ñ��^��, Ü7>{Ç�p, ��K

�$.

ã 6 Cu75.15Al24.85 Ü7�>{Ç�§Ý�'X

L 1 pØ?nc� Cu75.15Al24.85 Ü7��Ý

�¬ �© 1 GPa 3 GPa 5 GPa

�Ý/g·cm−3 7.668 7.674 7.675 7.675

L 1 �pØ?nc� Cu75.15Al24.85 Ü7��
Ý�. �±wÑ, pØUO� Cu75.15Al24.85 Ü7�
��5. pØ?n^3�NØ �´�·YØ?
n, ��¡pØåUO�Ü7���5, ¦á�S
Üw��É~�, >{Çü$; ,��¡E¤Ü
7|�SÜÆC! ��"�êþOõ, Úå>
{Ç,p. þãü�¡nÜ�^, �¦pØ?n
� Cu75.15Al24.85 Ü7�>{Çk¤O�. lL 1 �
�±wÑ, 3 GPa Ú 5 GPa ?n�Ü7�Ý´�Ó,
� 5 GPa ?nÜ7�>{Ç%$u 3 GPa ?n�.
ù¿�X Cu75.15Al24.85 Ü7�>{Ç��Ù|�
A�k'. pØ?nU[z Cu75.15Al24.85 Ü7|
�, .¡�ÝO�, \�
é>f�Ñ��^, E¤
Ü7�>{Ç,p. 3�¢���S,3GPa ?n�
Ü7|��[�, .¡�Ý�p, é>f�Ñ��
^��, ¤± 3GPa ?nÜ7�>{Ç��. �u�
§Ý�,p, pØ?nÜ7�>{ÇO\ÌÝ��.
²ÐÚ©Û@��U´pØå¦¬�ÆC, ¬�
(�"�Oõ, ¦¬N¥��f l�:, ¬N
:
(�?u9åÆØ½G�, �f�¹5
O� [21]. ��²pØ?n�Ü7�', 3���
\9L§¥, pØ?nÜ7¥¬N"�E¤�Ñ
�Or, Ó��f�*ÑUå�, �¦>fm�
-EgêOõ, >f�½�£Ä{åO�, �>{
Ç,p�¯.

176103-4



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 17 (2012) 176103

4 ( Ø

1. Cu75.15Al24.85 Ü7² 1—5 GPa Øå, 750 ◦C
�§ 15 min ?n��|���[z, [z�J�Ø
å�O\kOr�~f, �Øå� 3 GPa �, Ü7
|�[z�J�²w.

2. pØ?nUO� Cu75.15Al24.85 Ü7�>{
Ç, �Øå� 3 GPa �, >{Ç���, �pØ?n
cJp
 73.22%, ��§Ý�,p, pØ?n�Ü
7>{Ç�O\ÌÝ��²pØ?n�>{ÇO
\ÌÝ�.
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Abstract
The microstructures of Cu75.15Al24.85 alloy before and after treatment at 1—5 GPa pressure and 750 ◦C for 15 min are analyzed

by optical metallograph, X-ray diffraction, scanning electron microscopy and differential scanning calorimeter, and its resistivity is

also obtained through resistivity measuring instrument. According to the obtained results, the effects of high pressure treatment on the

microstructure and resistivity are investigated. The results show that high pressure treatment can refine the microstructure, and increase

the resistivity of the alloy. When the pressure is 3 GPa, the refinement is more remarkable and the resistivity reaches a maximal value.

Keywords: Cu75.15Al24.85 alloy, high pressure treatment, microstructure, resistivity

PACS: 61.66.DK, 62.50.–p

* Project supported by the Scientific Research Foundation for the Returned Overseas Chinese Scholars of Hebei Province.

† E-mail: Zhangrj@ysu.edu.cn

176103-6


