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STUDY OF BIFLAYER FILM ON ALOAT G ASS BY COMPOUND TECHNOLOGY ONLINE

ZHAO Hongli*?, L1U Qiying®**, HAN Bing*, ZHANG Fucheng'?
(1. College of Materials Science Engineering, Yanshan University; 2. Key L aboratory of Metastable Materials Science &
Technology , Hebei , Yanshan University; 3. Languang Qass New Technology of Qinhuangdao Development Zone
Ltd. ; 4. Lanxing New Material Technology Company of Zhgjiang University , Qinhuangdao 066004 , China)

Abstract : Chemical vapor deposition and electrochemistry were respectively used for orrline depositing a bi-layer film on float
glassin afloat bath and alehr gap where the glass'surfaceis600 . The spectrum properties, anti-wear and chemica stability
of the bi-layer film were measured , and in addition the surface morphology and a cross section of the bi-layer film were ana yzed
by scanning electron microscopy and atomic force microscopy. The results show that the bi-layer film prepared by the com-
pound technique on-line improves the solar control function of single films and endows the glass with many needed colors. The
spectrum properties and colors can be adjusted by changing the technical conditions. The uniform surface of the film has excel-
lent stability against abrason and eroson of acid and alkali.
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Table 1 Properties o visible light spectrum and coor of bi-layer film coated gass
sarrple Transmisson/ Re‘le?tion of film Dominant wavelength CIE LAB color space of film sidés reflection
% sde/ % Al nm L* a* b*
1 38.4 30.7 481 64.6 -7.1 -9.1
2 14.1 21.5 580 51.8 5.3 2.0
3 34.3 33.5 485 65.3 -7.6 - 11.7
4 32.2 23.4 490.5 58.0 -10.2 -4.3
5 55.1 28.2 484 60.7 - 4.6 -6.2
6 56.0 16.2 516 48.4 - 6.8 - 2.5
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Table 2 Comparison o visible light spectrum between mono-layer film and bi-layer film coated gass
Sample I "/A Transmisson / % Reflection of glass sde/ % Reflection of film sde/ %
Cu/ Pb mono-layer film glass 2.2 80.6 7.9 10.5
Cu/ Pb-S bi-layer film glass 2.2 64.9 11.9 15.9
Cu/ Pb mono-layer film glass 4.4 67.3 7.1 8.1
Cu/ Pb-S bi-layer film glass 4.4 57.4 11.3 16.9
Cu/ Bi mono-layer film glass 3.3 87.0 9.9 13.6
Cu/ Bi-9 bi-layer film glass 3.3 35.2 10.6 16.3
Cu/ Bi mono-layer film glass 4.4 59.1 8.9 12.7
Cu/ Bi-9 bi-layer film glass 4.4 25.3 9.2 17.8
* The ampere of ion pervasion coloring (1PC) process
2 49.9% 15.1 %,
2 L
4.2% 4.3%, 54% 2.3
8.9%, 15.7% 9.9%;
0.7% 0.4%, @B/ T5137.1 ,
2.7% 5.1%, 51.8% 33.8% ( 5N 200 r/ min)
H 1 3
2.2 IPC
3
Table 3 Anti-wear o bi-layer film coated glass
Transmisson Transmisson Difference
) IPC 1 Sample
before test/ % ater test / % Al %
® Cu/Bi alloy 1 38.4 39.8 1.4
707 & A CwPb alloy
2 14.1 17.3 3.3
e 607
% 3 34.3 35.1 0.9
g 50 &
g \.\ 4 32.2 34.4 2.2
§ o0 e 5 55.1 58.3 3.1
£ 30 e ' ' '
&= 6 56.0 58.7 2.7
" \'\-\‘\‘
10 -
1.0 20 3.0 4.0 5.0 6.0 7.0 3
Electric current I/A ’
0.9% 3.3% , @B/
1 IPC T18915.1
Fig.1 Relation between shade of color and electric cur- 4.0% [6]
rent in IPC process
P 2.4
1 (23 £ 2)
' ' 1 mol/l NaOH HCl 24 h,
1.6A 6.6 A ,
67.9% 53.4 %;
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Table 4 Acidresistance and alkali-resisance of bi-layer film coated gass
Alkali-red stance Acid-red stance
Sample Transmisson before Transmisson &fter Difference Transmisson before Transmisson &fter Difference
test / % test / % Al % test / % test / % Al %
1 39.7 39.9 0.2 39.7 39.1 - 0.6
7 47.5 45.9 -1.6 47.5 47.1 -0.4
8 36.6 35.4 -1.2 36.5 34.9 -1.6
9 54.3 56.2 1.9 54.3 57.0 2.7
10 18.0 17.8 -0.2 18.0 17.7 -0.3
4 6 mm )
4.0% 4 4 Cu ,Bi
GB/ T18915.1 (el ,S,0 ;Cu,Bi
2.5 400U m, 2000 m ,
2 [7]
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Fig.4 Energy dispersive spectrometer (EDS) patterns of
2 SEM line scanning of sample cross section
Fig. 2 Scanning electron microscope ( SEM) photo-
graph of bi-layer film
R 8.9nm EDS 3
(1)
10% 15%, 32% 52%,
(2)
(3) :
3 AFM
Fig.3 Atomicforce microscope(A FM) photograph (4) 100
of bi-layer film 200 nm, 8.9 nm
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