FEEHE28

KEuE#GgsHPLL

CORROSION SCIENCE AND PROTECTION TECHNOLOGY

Yol.13 No.2

200143 R Mar. 2001

FilERBRNESRREOMLGEFHEA

KR EMAE EIHRE
(D Tk KA SR 54 T2 BE YRR 250061)

ME S THNERERMMNEE RERNE. B4 - SRR mHE. RS KREREN R EE RA
EEEEN SR EEHTHEAE R EMHEAMEMESHERER, TSR ML e R THAH
JFrEk, BTSE B @B H B .

XMiE SHAEEWWAE Bk st BEREEN RE

fESES TG178  XRHFHID A XWIEES  1002-6495(2001)02-0096-05

APPLICATION OF SILANE COUPLING
AGENTS IN PRETREATMENT OF METAL SURFACE
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ABSTRACT The types of silane coupling agents, the mechanism of film formation, model of polymer
— metal interface, the preparation of silane films and the properties of films and coatings were summa-
rized. The adhesion and corrosion resistance of the metal were improved remarkably by the pretreat-
ment with sialne coupling agents. These processes could replace currently used pretreatments by chro-
mate or phosphate agents. The optimum siliane coupling agent is BTSE.
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Table 1 Some examples of silianes for treating mwetals

Formula Acronym. Metals treated
HaN - CH2CH,;CH; — Si{OC; Hs )5 ¥-APS Fe, Al
H;N - CO- NHCH,CH,Si{OCH;);  ¥-UPS Zn
{CH0)38 - CH;CH; - Si{OGH,)y  BTSE Fe, Al
H;C=CH- 5i(OCH;)» Vs Zn
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REMECIEFANE SO, AERELYSE) S5
BEYNESH. 218 Y- FRENEEBER
tEE FRRSTREESEEEN SR - RS
MREEH, AP EEBREN TN Y-EREOS5E
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Polymer

B | crosshinked,
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Fig,1 Model forbonding mechanism of BTSE films to polymers
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Fig.2 Interface between polymer and metal modifled by a 2 —
step BTSE — V35 siliane treatment
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Fig.3 Stability of Siliane films on 3003Al1
OFresh filmMFresh film, rinsed 2 min.in H,O
[Film aged for 2 days, then rinsed 2 tmin, H,O
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B MRS B H GRS E B MBS, T BTSE ¥
RFTIE, Bt — B HB &M, BaE—F B,
3.2 UMY R

BT BTSE M KEM Al & HAFRAH
SEikAR S, B3t BTSE MM EF G RERSY
BE, RBRTES T L AT, L
HHPRTITERETREBBENOMHE( K2
FORGH . AR RERN pHHEH. BiILHEES TR
W BAL  BAL D0 Bl b £ 3B 0 B S R B R RS,
RENRNBET BB RRE U R RN
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Table 2 Corrosion performance of 2024 Al pre-treated with var-

jous agend
Treatment Salt immersion/ b Corrosion rate/ mpy
nome <10 5.3
Chrornate 170 0.004
BTSE. 1 dips 80 .02
BTSE, 2 dips 200 d.4a1
BTSE, 2 dips cured " >250 0.004

# cure of BTSE;15min.at 125

Table 3 Scribe creep in painted cold — rolled steel

&0+ 20
227
12+4
65120
10+2
3+0.5

No Treatment

Allggline cleaned only

Iron phosphated

Iron phosphated + chromate rinse
5%y — APS(pH = 6,2 min)

Iron phosphated + 1% 7 — APS
2%BTSE+ 5%y — AFS

[- T N S
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Table 4 Filiform corrosion of siliane — treated 3003A1"

No Treatment Performance in filiform test
PET PU

1  none 4 3

2  chromate 2 1

3 2%BISE+3%7r—-APS 5 5

4 5%y~ APS(high pH) 3 4

5 5%y~ APS(low pH) 2 1

6 S5S%BISE 1 1

7 2%BISE+5%VS 1 1]

* {} — no filiform; 5 — high fliform density, with lenghts up to 10 mm

3.3 YMphEHR R

3003 Al Sd AR AEAREEER(PUR
EWE A Z KA (PET)XE A4 R
HERTRTFIH 4. %2 65 um &, 200C E 4L 12 min. X
Ry B 4E7E 33% HCl FBH 1 h 5, FEH MR
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B, Bl —REEE B RIS B AR S , B R
ks, R BTSE MG HE R B & RARL
L8 REMHRERIT - LBEE HEREA 2%
BTSEM 5% y—- APS & HEREMME, X5 v -
APS SRR KIRER .
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L N
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I
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Fig. 3 Relation between inhibition rate and concentrarion of (a) HP-
MA (b) ATMP
(a)C2* = 250 mg/L, HCO; =250 mg/L, HPMA=7.0
mg/L,IPPA=1.0 mg/L, Tween 80=1.0 mg/L pH="7
(h)Cg2* =250 mg/L, HCOy =250 mg/L, ATMP=5.0
mg/L,IPPA=1.0 mg/L, Tween 80=1.0 mg/L pH=7
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