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Fig.1  Photograph of Cu foam sample 
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� 2  FGHE XRD�� 

Fig.2  XRD patterns of Cu foam 

 

 

 

 

 

 

 

� 3  FGH?CD`a 

Fig.3  Cell structure of copper foam: (a) single coating-sintering 

and (b) double coating-sintering  
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Fig.4  Microstructure of the cell wall of the copper foam: (a) single 

coating-sintering and (b) double coating-sintering 
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� 5  FGHbc}~-}p�� 

Fig.5  Compressive stress-strain curves of the copper foam 

 

ËÌK����lrÆ"#��`1 ��§�

�_¡¢

[2]

$�2¥¦g��dtÄ��s?½

91.6%káA*+½ 0.745 g/cm

3

kËÌ��K�½ 0.5 

MPa;12¥¦g��dtÄ�?s�4�l½

89.8%káA*+½ 0.904 g/cm

3

kËÌ��K�½ 1 

MPa$ 

Ashby

[15]

L¨©�n\o�©£��¤>v��

K��Ýo��¥¦e+�áQ�kN½P�§�¨

��$öO�kK�©QR��K�<�$áQ�W

�M 

3

*

2

pl y.s

s

0.3

ρ

σ σ

ρ

 

≈

 

 

                       �2� 

s*UK��áQé�½M 

3

*

d

s s

*

1 1.4 0.4

ρ ρ

ε α

ρ ρ

 

 

 

= − +

 

 

 

 

              �3� 

��kσ

pl

½dt����K�kσ

y.s

½Ýo���¥¦

e+kρ

*

½dt��áA*+kρ

s

½Ýo�*+kε

d

½s*UK�kα½ 0.9~1�ª�$ÔÄ�¥¦e+½

70 MPak«¬�(2)k�2¥¦g��R��s?½

91.6%�dtÄ���K�½ 0.5 MPak%�ÑÒ�¬

�'$ÆM12¥¦g� ��R��s?½

89.8%dtÄk��(2)��Ç��K�½ 0.676 MPak

�ÑÒ�X®½ 1 MPa$¯ α ½ 0.9k«¬�(3)k�

2¥¦g��12¥¦g��R�dtÄ�s*UK

�È�½ 79.5%� 77.28%kÑÒ�XÈ�½ 73.29%�

60.02%kôrMù°��±k%�-Ñdt����

�����ù°��Ó��²³§�$ 

��������

1) ÷L´µZ[dt®� ¡¢£¤¥¦]k

��'ù�� �¶�k�@Z[v-�s?�85%~ 

95%�,ö����dtÄ$ 

2) }--Pgh��5×10

-2 

Pa��³+UÄdt

oÈ(½dtÄ;uM���·¸kpq��dtÄ

�s*U�dtÄ�76yz$ 

3) ��2¥¦g���k12¥¦g���dt

Ä�má~��+llk��FG�r��`ll�

ºk�s?�U�lk¹ÇËÌK���h 0.5 MPa

0-R 1 MPa$�2¥¦g���dtÄK���Ñ

Ò�¬�ù°���ºk12¥¦g���dtÄÑ

Ò�¬»-Mù°��±;�2¥¦�12¥¦dt

Ä�s*UK�±È�½ 73.29%,60.02%kôrMù

°��±$ 

 

����    References 

[1] Gibson L J, Ashby M F. Cellular Solids Structure and 

Properties[M]. Oxford: Pergamon Press, 1997: 12. 

[2] Ashby M F. Metallic Trans[J], 1983, 14: 755 

[3] Zettl B, Mayer H et al. Materials Science and Engineering[J], 

2000, 292: 1 

[4] John Banhart. Progress in Materials Science[J], 2001, 46: 559 

[5] Xu Qingyan, Chen Yuyong, Li Qingchun. Journal of Materials 

Science and Technology[J], 1999, 15(1): 63 

[6] Miyoshi T, Aiporas I M. Advanced Engineering Materials[J], 

2002, 2(4): 179 

[7] Badiche X, Forest S, Guibert T. Materials Science and 

Engineering A[J], 2000, 289: 276 

[8] Taylor N, Dunana D C, Mortensen A. Acta Metall Mater[J], 

1993, 41: 955 

[9] Velev O D, Tessier P M, Lenhoff A M. Nature[J], 1999, 

401(753): 548 

[10] Kulinowski K M, Jiang P, Waswani H. Advanced Materials[J], 

2000, 12(11): 838  

[11] Schwartz D S, Shih D S, Evans A G. Proc Porous and Celluar 

Materials for Structural Applications[M]. Warrendale: PA, 

1998: 25 

[12] Schwartzwalder K, Somers A V. US Patent, 3090094[P]. 

0 10 20 30 40 50 60 70 80 90

0

2

4

6

8

10

12

14

 

 

S
t
r
e
s
s
/
M
P
a

Strain/%

(60.02,2.99)

(73.29,0.716)

1  Single coating-sintering

2  Double coating-sintering

1

2



� 4�                                 �  ��%123456789:>?@AFGH                             �725� 

1963-05-21 

[13] Yoshitake N, Furukawa M. J Anal Appl Pyrolysis[J], 1995, 33: 

269  

[14] Andrews E, Sander W, Gibson L J. Materials Science and 

Engineering[J], 1999, 270: 113 

[15] Ashby M F, Evans A G, Fleck N A et al. Metal Foams: A 

Design Guide[M]. [S.1.]: Butterworty Heinemann, 2000: 253 

 

 

 

Preparation of High Porosity Copper Foam by Polyurethane 

Sponge Impregnation Method 

 

Wu Cheng, Qiao Guanjun, Wang Hongjie, Jin Zhihao 

(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China) 

 

Abstract: The polyurethane sponge impregnation method was used to prepare copper foam with a high porosity (85%~95%) and open-cell 

structure. The sintering technology was discussed in accordance with the characteristics of this method. Additionally, the composition of 

copper foam was analyzed and the microstructure and compressive performances of copper foam fabricated by single-impregnating and 

double-impregnating were measured and compared. It is indicated that the microstructure at cell wall of the copper foam can be changed 

and the porosity decreases slightly after treatment of double impregnating, but the compressive stress level increases from 0.5 MPa to 1 

MPa which is of great importance for improving the performance of material energy absorption. 

Key words: copper foam; sintering; impregnation; porosity 
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