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Preparation of Metal Cu Film and the Research of the Infrared Emissivity Properties
WU Chun , LIU Xiang-xuan , JIANG Da-yong ., LIANG Jian-tao ., WU You-peng
(The Second Artillery Engineering Institute of Xi’an, Xian 710025, China)

[Abstract] Metal Cu films were prepared on plate glass by an electroless plating technique with sodium hypophosphite as
a reducing agent. The morphologies of surface, crystalline structure and optoelectronic properties were characterized by SEM,
XRD, four-point probe resistance test system and infrared spectrum radiometer. The resent paper paid more attention to study
the change relation of infrared emissivity and resistivity of metal Cu films as well as the wavelength, and also has been compared
with the classics Hagen-Ruben’s relation. The result indicates that the emissivity of Cu film reduces along with enlarging of
wavelength, at the special band, the emissivity increases along with increasing of resistivity.
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Fig. 1. The surface photo of Cu film

ML T AT LAt ) B3R T S R 20 6 R, O 5
(COUBIZ TR = & v IR (UK N TR N i N B
30~50 nm,
3.1 X S&iTsam

2 g s R X Al S (XRD) B3 . i 2
LI L AR Ay BIAE 20 Hy 43.5°,50. 6°F 74, 2°0F
BL(111) . (200) F1(220) & 1H AT 550 » HL 43R40, XRD
B rp A B Cu, O K Ni AP Y AL & 4 4 ) 1 43
S YL T AT AE B )E i Je Jg AR /N A B
Cu-Ni & 4 fif T A7 08 06 L U8 I 4 Ja8 ‘) 2 DL #0 B OB 25 A7
TERY . 35 S bR B 8, Cu 5 R 28 B AR i L 325
98%

a MERIKIE

4000 (111
3000

E

& 2000 (200)
1000 (220)

%030 20 30 60 70 %0
20/(°)

B2 BB X AT (XRD) [ 3%

Fig. 2 X-ray diffraction (XRD) patterns of Cu film
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Fig. 3. Relationship between thickness and resistivity of Cu film
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Fig. 4 Relationship between normal emissivity

and wavelength of Cu film
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