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Abstract
using RF magnetron sputtering technology. The nano-silver films on the silk {iber surface are characterized by SEM

The nano-silver films are deposited on the surface of silk fabries by controlling the sputtering time

and AFM. The interfacial bonding between silk substrate and sputter coated copper is discussed by peel-off test in this
study. The results show that the nano-silver on fibers surface gradually increases as the sputtering time prolongs, and
the sizes of silver particles increase, The nano-silver films gradually transit to a continuous structure, The interfacial

bonding between silk substrate and nano-silver films also improves as the sputtering time prolongs in this experiment.

Key words

TEGTRPRL L TUAR G K SR AR LA S BL 45 b R R T 2
et AT TI R GT AR, FRADR R R R T
BIARE PG REEY T UM R RS R
FBEJFE 22 [B] (RG50S B B bE R B9 & A R A E o R 3 R
WERAMAL, HOBEZ RIWEE &R ERIFNIRERE KN
REEIEIT R AR UE W BENE 2 12 . W FERAE 2 5 (R T M 6
HREARTIRS . MHE 71 5 9OR G AR GR) AU TR AR
RETEH LB RARRR. B2, WHENH AR~
PE T ARG PR R B BUR T [BIEG J7, 4K G54
WEEM B K& TZAMAR, K& Sk g ExL. R
1, ERAMRR A BT T RE MBI IR, X K2 B %
MECBRAHBRVAERARIEREL. AEESTETE
WA LA AENER, ARSI T O SRS S
RIS s US4 SR R RR I E T B F A% R IR TiN
R R E S AN AT T Z R BT MCP ¥
BAFTZMESARERERERENE MR HRES
TESRTE TR A B L B R B 4 W 5 7 ik AT UU AR AR S
R X AR R TS A B P T TP . M T LA
FERIR R BT SRR/ T MR R £, R AR S B
R TBA AN RLORIESE R B R A HER E
HERE RN BB ST T T BIAL B A0 it PP &R 4%t

*x LHE LA TRE R LR ZE R E KIS0819

sputtered thin films, silk fabrics, surface morphology, interface properties

Cu R L& RLE,

ALR A FSHI(RE) B E R PR L L R 3+ 5t
Ag T, BF 50 B 5t I B) X Ag HERRES S PR RE R0 6 BY
SEM F1 AFM SR 44 &1 4 3% [ M RBOE S MBRITE 4 5 R A2
BHiARITSZAYRIRS Ag HIREIHF EHERE.

1 X
1w

LY. BB, FUHL E5F N 514 X418 1]/
10cm,

BLEYEMRENBRBER S, AEEERRSRE
30min, UERBRAYREWAIEN KL S RT, REHHE
FAEEFKRE UG 50CHBAE M T, BAL 9emX
6. Sem REEREH.

1.2 143&

HDIA RIS E FRRERS(ENFRHREEEF
HEARFRERA ) ; BB/ R, B IR 13.56
MHz;JZCK-420B G EE Z I ERE RS IR & QLR E#
HAERARD  SHRESAER 13, 56MHz, K2 300W; H Iz
S-3000N 4445 (H 4 HITACI 4 7)) ; CSPM4000 [&F H
BB MAFEREARAED UK 4550, Inm,

AL, 1986 £ 4 HIHARLE AR AN AES R THEE.5,1963 £ 4, %% .84+ E-mail: wxwanghb@163. com


zhk
线条

zhk
线条


064.

A FR

2010 %11 A% 24 5548 16

BAMHER 0. 01nm; BZ2. 5/ TNIS # Zwick (E[E) 7§44 BHA
1.3 HRAfE
L3.1 A¥FBTFHhALE

K HD-1A B R B TRt i & b B 42 1) [
KT LSRN BETEEFELHEEN. FRESH
R EFESERED 10Pa UITRABAAES. FIABELER.
H 2z 40Pa, h# 30W, B}A] 3min,
1.3.2 SARBFEITAR

RFH JZCK-420B m H % £ IhAE w35 M 51 R & VTR K
W, BERAMNFERE B AL EE Ag (4
99.99% ., B 50mm) , BIXA B FZEY . AF il viRet
FM AR E 8 G el R T & A 0 B AR T A4 K 55 B0k
MY BLEEN CRFUKS S BERHER . Bl Rk E
MFRERAEME L EMTET WS, BIR A B T L/
Wit H . WEHERA CRALER 99. 9N MRS A TAF
S 4f, b S5 MR R 170mm, AR EZS X 5X 107 Pa,
SLE SRR RE B SR LALY Sdr/min RSB RN, SRS AT, (R
R E R Th R R R AR , 8 1 0 9 S BsF (6] ol
BE—RIBAARFEERES . BT TE&EFDE 1R,

£1 BEIZSH

Table 1 Sputtering process parameters
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Fig. 1 Surface morphology of silk fiber
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Fig. 2 Surface morphology of Ag coated silk fibers
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Fig.4 AFM images of silk fabrics covered with silver films
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Table 2 Grain sizes of nano-silver particles
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and films with fastness

3 #ig

KSR S L R R E TIPS 1
e BE LB A 4 3R T T 51 % 8L, B U 5t I TR AR RE K P 3R
AR REETE N, BT RESE R, FIR AFM
PR M B ROK AR TURL S5 44 B 2, J0hL ) 7775 (6] B » B O
St B0 #9402 A L BUAL 0 B 0D T ) B
SR B 5. RERERA EALREE N, K
FF ¥ ) SEE < 0 THE A JL T Ay 398 o 349 T 982 55 TR 5 2 b Ul o Y
HlE.

B E Wk

1 Banchi L. New trends in technical textiles [J]. Rivista Della
Techn,2001(3) .62

2 Dowling D P, Betts A J, Pope C, et al. Anti-bacterial silver
coating exhibiting enhanced activity through the addition of
platinum [J7]. Surf Coat Techn,2003,163-164.637

3 Hum A P J. Fabric area network A new wireless com-

munications infrastructure to enable ubiquitous networking
and sensing on intelligent clothing [J]. Comput Networks,
2001,35:391

4 HEIE, T, MR REBRR PET S5 % 548
LS Rt aB R M) ], AS, 2006,20(11) .83

5 BLEIE, EUBTE, MBUR, S BRI H &Nk Ag B
AFM rirf G e 8800 5844 . 2006,27(9) : 14

6 HtOIZE, Tt JESUE TR IR ST HEAR 00 S B A B R 50
HERELY 1. ENBY,2008(6):10

7 OBREE. B, SO GOKRT & RS E A3 FED R
H R L ], A3 TR, 2009,30(5) : 90

8 Kurt H Stem. Metallurgical and ceramic protective coating
[M]. London: Chaopman & Hall,1996.306

9 FAEE, @HE, BXR, ¥ EEBRH TESEIAEHN
MRS e EmU]. sOBRY,2004,11(7) .27

10 BREVEE, FFrE. . BT RRUTH TiN MBA EEs
BREMPRL] SEHALLIEER.1997(6):30

(T#% 79 70



FCVA #14# % £ 4% 6 & # & Raman L4/ F &1 ¥

0790

W T osp* HSRE B A sp” FLIRRIIBALBESR
T+ o i 2 B0 R A B8 BE AR ) Ot VS 49 P 10 7 B S
TS HE 3B/ ) o

3 #i

] e hr 8 i a5 SRR R A FCVA J7 3 & 1Y
JERE 43334 50nm. 30nm, 10nm, 5nm. 2nm KEHEE SN A
(DLO M, EHRBEENE/N £G5B ZEN G
BERYS DR A/A B/, DIES GEREZLL
L/ I, AWK, G i B mEE R B, NESILE
HIESWEREL BEEERE, Tk GUEREZt 1./
I, B/ T W B R BB B, SaRaARRITEKR
FIE g AT .G I MBREEEEEE/DNE THRE
P B I E R B/, FCVA 73 & M 25 2 R0 i
PR sp* BB, sp? BIEEM I, ROFI K B sp® 8L
ROEREBFEERF. BFREEHKIE(EELS) W RALIE
SRR MR/ REES oo BERNELS . EEM
PO A SR R B . M R AR B B S0nm 8/ 30nm
A, MRS A AR B By 53. 85GPa W /R 39. 64GPa, N S i
4. 63GPa /MR 3. 47GPa, LIRSS RA R A R LAT
Ak /] AR RS 63 4 R 8 DLC AR M RS FEA 4
PR P AR ¥ DLC #EAR AR BE RN R ) 5 1 HERE.

8% ik

1 Robertson J. Diamond-like amorphous carbon[J]. Mater Sci
Eng: Rep,2002,37(4-6):129

2 Yen BK, White R L, Dai Q, et al. Interpretation of Raman
spectra of diamond-like carbon[J]. J Vac Sci Techn A, Vac
Surf Films,2003,21(6):1895

3 Beghi M G, Ferrari A C, Teo K BK,et al. Bonding and me-
chanical properties of ultra-thin diamond-like carbon films
[J]. Appl Phys Lett,2002,81(20) ;3804

4 Santos L V, Trava-Airoldi V ]J. Diamond-like carbon and
molybdenum disulfide nanotribology studies using atomic
force measurements[ J ]. Diamond Relat Mater, 2001, 10:
1049 v

5 Cheng Y H, Tay BK, Lau S P, et al. Influence of nitrogen
ion energy on the Raman spectroscopy of carbon nitride films
[J]. Diamond Relat Mater,2001,10:2137

6 Gradowski M V, Ferrari A C. Resonant Raman characteri-
sation of ultra-thin nano-protective carbon layers for magne-
tic storage devices[J]. Surf Coat Techn,2003,174-175:246

7 Gilkes K WR, Sands H S, Robertson J. Direct quantitative
detect of the sp® bonding in DLC films using ultra-violet and
visible Raman spectroscopy[J]. Appl Phys Lett, 1997, 70
(15):1980

8 Ferrari A C. Determination of bonding in diamond-like car-
bon by Raman spectroscopy[J]. Diamond Relat Mater,
2002,11.1053

9 Chen L Y, Hong C N. Effects of SiO,-imcorporation hydro-
carbons on the tibological properties of DLC films [J]. Dia-
mond Relat Mater,2001,10,1058

10 Ferrari A C, Robertson J. Interpretation of Raman spectra
of disordered and amorphous carbon[J]. Phys Rev B, 2000,
61(20).:14095

11 Ferrari A C. Resonant Raman spectroscopy of disordered,
amorphous, and diamond-like carbon{J]. Phys Rev B,2001,
64(7).:0754141

12 Yuan J,Brown L M. Investigation of atomic structure of dia-
mond-like amorphous carbon by electron energy loss spec-
troscopy[ J]. Micron,2000,31(5):515

13 Liu Fanxin, Yao Kailun, Liu Zuli. Substrate tilting effect on
structure of tetrahedral amorphous carbon films by Raman
spectroscopy[ J]. Surf Coat Techn,2007,201(16-17):7235

O P P P P P P P e L P P P P P P P P T P e SN SN o S O o o P P Y Y Y o Y S o o B P P P P PR P

(E#% 65 7O

11 #A. MCP #EA =T EEEEERE T KM W
GrrJ]. E7,2008(3):64

12 HERHE, £FHR, T4, F. HEEOHEBITTHA SN
MR ERRLT]. MRS A 54, 2009,29(8).770

13 XBRRE, XL, BEBGE, 5. RIS R EHE
BELJ]. maFHbRRLE S THE,2008,24(11):79

14 Wei Qufu, Xu Qiuxiang, Cai Yibing, et al. Evaluation of

the interfacial bonding between fibrous substrate and sputter
coated copper [J]. Surf Coat Techn,2008,202:4673

15 8fER, MW, BmK, & BEBREENREES ST
BieH R ] B TR 1996, 24(1) : 89

16 /D E. SHFBERE I B H & NiZoCo B AR MBI
WMHA G MR T D). G ILH A%, 2005:6

17 B, EWE. BRERERS EUFREOTRD] B
25,2009,46(4) .24



