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Preparation of PVA/SiO, sol-gel composite coatings on
Ti-Ni shape memory alloy
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Abstract: Preparation and properties of SiO, composite coating on Ti-Ni shape memory alloy using sol-gel method was
investigated. The results show the appropriate processing parameters as follows: mass ratio of polyvinyl alcohol (PVA) to
ethyl orthosilicate (TEOS) is 1:4, pulling rate is 2 mm/min, sintering temperature is 550 ‘C. Scanning electron
microscope, atom force microscope and nano-indentation tester were used to study the SiO, coating film, the results show
that the SiO, sol-gel composite coating forming on Ti-Ni shape memory alloy is uniform and dense, and the bond
strength between the coating and the substrate is fine.
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S P I E B ) R SR TE(PVA) . IERER
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(TEOS)FH SBERF, 308 020 £ 25 IR (A 771 A1 IE T8
SREGRER), B E AR 50 CrEE
F£ 1 h, #5 2 h J515 2R (L1 PVA/SIO, 35T IR

1.2 EM it
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PVA/SIO, ¥l 52 A i 2 et Ab 35 [FIFE il 1) SEM A5
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Fig. 1 SEM images of surface coatings with different mass ratios of TEOS to PVA in PVA/SiO, sol: (a) mrpos:mpya=1:1;

(b) mrpos:mpya=2:1; (¢) mrpos:mpya=4:1; (d) mrgos:mpya=5:1

a% . @iV °, 0 e

B2 AEIEPLEE T PVA/SIO, iR)2#K 0 SEM 1%

Fig. 2 SEM images of surface coatings of PVA/SiO, coatings with different pulling speeds: (a) I mm/min; (b) 2 mm/min; (c) 5

mm/min; (d) 10 mm/min
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I ETF D BB AFM)IE o T 3 AT, SR
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FERES G AR THES . URIZ4: 350 F1450 Cle4s 1 h
s AN IR B, PVA K AR B T 45 B ke
ANANGER )P4, REBURIR T Si—OH IR 5EER
AR R R LT DR RG(LE 4)F(b)). &
550 Chedli 1 h Ja, WRIZM) SiOy KL 5da5) . 8%,
KIMERL. ML 650 CThedh 1 h 5, WERMIFH
IR,

I P SOR AR AN [ e 453 BT 1l 28 PRS2
VSR TINS5 RRM: AR 350,
450 1 550 C B HIERJZ T3 JEBE 530K 86.56
86.42 1 86.2 um. 1M 945 HEN 650 CHF, H TR
JZ AN R A R R IRl WS R A R
83.9 um. [k 550 ‘CHEB A GG M4 R IE .

Fig. 3 AFM images of surface coatings of PVA/SiO, by different pulling speeds: (a2) 2 mm/min; (b) 2 mm/min; (¢) 5 mm/min; (d) 5

mm/min
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B4 ANFEIBELIRE T PVA/SIO, i 2% H SEM 4

Fig. 4 SEM images of surface coatings of PVA/SiO, sintered at different temperatures: (a) 350 C; (b) 450 °C; (¢) 550 C; (d) 650 'C
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Fig. 5 Relationship between hardness and modulus of elasticity

of PVA/SiO; coatings sintered at different temperatures
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Fig. 6 Indentation load—displacement curves of various regions of PVA/SiO, coatings sintered at different temperatures: (a) 450 C;

(b) 550 °C; () 650 C; (d) 750 ‘C
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Table 1 Bond strengths between coating film and substrate
Coating film Bond strength/N
None-oxidation + PVA/SiO, 40.85+1.75
Oxidation +PVA/SiO, 65.9+1.5
None-oxidation + Si 21..95+1.35
Oxidation + Si 29.95+2.0

b, ASCAEF R PVA/SIO, 1R IS 45 5
B, AR R LA G o S KR
20 S A AL BRI R SR IR 45 5 5

3 Zig

1) fi%5 TEOS 5 PVA i LUK, TEOS /K
filt 7= L) Si0, RBi o AmE S, AR TIEEC Si0,
MIECER)Z. 24 TEOS 5 PVA el 4:1 1,
TEOS /K46 7845, AR T 321 Si0, B R IZ,
WRIZR Si0, BRECIR M, 5 PVA WA WA i,
PIAH A AR AR G

2) R AT, MRS 2 mm/min B,
JERT SiO, BRI A3 5] . RINP MR Z, 1E 550
CRedh 1 h WERMR A BCERIRE, W0
JEREH 86.2 pm.

3) YK IR 725 Pk Re A g5 R R R 2 5 A
Mg A PERe RAF, $&mbe a5 nT LA IR 2 i ik
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