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Fig. 3 XPS spectra of blank and surface-modified PU films
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Fig. 4 ATR-FTIR spectra of (a) blank PU,(b) PU-OH and (c¢) PU-SCA
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Fig. 5 SEM photographs of morphological structure of PU films
a) Blank PU; b) PU-OH; ¢) PU-SCA

Table 1 EDS elemental surface composition of blank and surface-modified PU films

C (%) 0 (%) Si (%) 0/C Si/C
Sample
wt mol wt mol wt mol wt mol wt mol
PU 81.21 85.20 18.79 14. 80 — — 0.23 0.17 — —
PU-OH 70.27 77.23 25.45 21.01 — — 0. 36 0.27 —
PU-SCA® 65.99 72.86 31.07 25.75 2.94 1.39 0.47 0.35 0. 044 0.019
PU-SCA® 51.70 63.47 29. 40 27.10 11.23 5.90 0.57 0.43 0.22 0. 093

*Untreated with sulfuric acid; " Treated with sulfuric acid
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Table 2 Tensile properties of blank and surface-modified PU films

Maxium tensile strength Elongation at break

Sample
(MPa) (%)
PU 18.18 +0. 62 340 £20
PU-OH 16.28 +1.18 380 £30
PU-SCA 16.54 +0.79 380 +30
2.3 RABELH BRI R @ oAb
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SR,PU-OH/SR #= PU-SCA/SR R @& %3 3 & 1% /.
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Fig. 6 SEM photographs of interface morphological structure of PU and SR
a) Blank PU/SR; b) PU-OH/SR; ¢) PU-SCA/SR
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Fig. 7 SEM photographs of interface morphological structure of PU and SR
a) PU/SR; b) PU-OH/SR; ¢) PU-SCA/SR after fatigue testing

3 AT AR 5 AR ARG Rb Bt K R 3R, B IR A
- BA—F@ERABERBREE, 5 —F @555
RABZERARESHAETARGEEL ARROHEELE T, B TUAARGREEA

RN, R KRG 8 F B R AR IBIE B SR  R @ R

F] 6 AR B AR T R @ AR AR A 691,



14 I B RERARADERI A ERBERTR 21

REFERENCES

1 Doi K, Matsuda T. J Biomed Mater Res,1997,37.573 ~584

2 Meyer E P,Beer G M, Lang A, Manestar M, Krucker T, Meier S, Mihic-Probst D, Groscurth P. Clinical Anatomy,2007,20:448 ~454

3 Alferiev I,Stachelek S J,Lu Z B,Fu A L,Sellaro T L, Connolly ] M, Bianco R W,Sacks M S,Levy R J. ] Biomed Mater Res,2003,66:385 ~
395

4 Chandran K B,Kim S H,Han G. ] Biomechanics,1991,24 .385 ~395

5  Han D K, Park K,Park K D,Ahn K D,Kim Y H. Artificial Organs,2006,30:955 ~968

6 Tsantrizos A,Ordway N R,Myint K,Martz E, Yuan H. SAS Journal ,2008,2 :28 ~ 39

7 Bao Q B,McCullen G M, Higham P A ,Dumbleton J H, Yuan H. Biomaterials,1996,17 :1157 ~ 1167

8  Hofmann A Ritz U, Verrier S, Eglin D, Alini M, Fuchs S, Kirkpatrick C J, Rommens P M. Biomaterials,2008 ,29 ;4217 ~ 4226

9  Andrews K D,Hunt J A,Black R. Polym Int,2008,57:203 ~210

10 Jayabalan M, Pathinam K. Clinical Mater,1992,11:179 ~ 191

11  Bernacca G M,Mackay T G, Wilkinson R, Wheatley D J. J Biomed Mater Res,1997,34:371 ~379

12 Simmons A, Hyvarinen J,0Odell R A, Martin D J, Gunatillake P A ,Noble K R, Poole-Warren L. A. Biomaterials,2004 ,25 :4887 ~ 4900

13 Fan Q L,Fang J L,Chen Q M, Yu X H.J Appl Polym Sci, 1999 ,74 ;2552 ~2558

14 Chuang F S,Tsen W C,Shu Y C. Polym Degrad Stab,2004,84 .69 ~77

15 He Xiangdong( /T8 % ) ,Jia Xudong( 57 4t % ) ,Ding Xia( T %) , Xu Xuehai( 4 %% ). Acta Polymerica Sinica( & 4§ 54 ) ,1996,(4) .

304 ~309
16 Chen Lei( %% ) ,Huang Chen( % %), Yu Xuehai( 4 %% ), Yang Changzheng( # & it ). Polymerica Sinica( & 45 54k ) ,1996,(4) :
491 ~ 495

17 Dabagh M, Abdekhodaie M J,Khorasani M T. J Appl Polym Sci,2005,98 :758 ~ 766

18 Kazemi-Shirazi H,Gruber H, Greber G. Angew Makromol Chem,1993,205.193 ~201

19 Udagama A. ] Prosthet Dentistry,1987,58:351 ~354

20 Udagama A. ] Prosthet Dentistry,1992,67 ;228 ~229

21  Wang C B, Cooper S L. Macromolecules, 1983 ,16:775 ~ 786

22 Zhang J,Yuan J,Yuan Y L,Zang X P,Shen J,Lin S C. Biomaterials,2003 ,24 :4223 ~4231
23 Bamford C H, Al-Lamee K G. Polymer,1996,37 .4885 ~4889

IMPROVING ADHESION OF SILICONE RUBBER COATING TO
POLYURETHANE SURFACE

WANG Jing, JIANG Tianying, LIAN Yanging, TUO Xinlin
( Department of Chemical Engineering, School of Materials Science and Engineering, Tsinghua University, Beijing 100084 )

Abstract Surface modification of polyurethane( PU) by appropriate treatment and introducing silane coupling
agent to PU surface was used to improve the adhesion of PU to silicone rubber (SR). FTIR and X-ray energy
spectrometer were employed to investigate the surface treatment and graft reaction of silane coupling agent,
while surface morphology and properties of materials were characterized by scanning electron microscopy and
water contact angle. Different PU/SR interfaces after oscillation and shear were compared as well. The results
indicated that the hydrophilicity of PU was improved after surface treatment, which generated more hydroxyl
groups that could react with isocyanate-terminated silane coupling agent. When condensed room temperature
vulcanized SR was poured onto PU surface ,the silane coupling agent on PU surface could condense with it to
improve the adhesion of PU and SR by connecting them with chemical bonds.

Keywords Polyurethane, Silicone rubber, Silane coupling agent, Adhesion





