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EFFECT OF SURFACE PREPERATIONS BEFORE COATINGS ON UNDERFIL M
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ABSTRACT :Hfect of various surface preperations before coating processes for A3 sted substrates,in
cluding abrading with different emery - papers,polishing ,phoghating and nonphogphating on under-
film corroson and degradation of the coatings were studied by means of exposure in smulated atmo-
gpheric corroson settings. Blister - degree and rust - degree of the samples were eval uated according to
the ASTM d714 and D610 secifications repectively. The morphology of the surface ater exposure
was andysed by SEM and the corroson products and structure of the coatings were studied by EDAX
and FTIR. Mechanism of underfilm corrodon and degredation of the coatings was proposed.
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Table 1 Composition of phosphatizing solution(g/L)
(G19990650)

Zn(H,P04) , 85%H3POs Zn(NOg),  NaNO,  Acoderants  Addtive  Asigtant
20.0 40.0 80 12.0 10.0 140 3.0 50 40 6.0 3.0 40 0.2
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A3 , 15 mm x 10 mm X ,
5 mm, (mass%) : 0.20C, 0.009S, 0. 015P, , .
0.6Mn,0.39, Fe. Philip XL - 30
200% ,400% ,600% ,800%  1000" ; . FEG ,
’ ’ 2
, 2.1
, 1. 2 3 400"
3 15 min 20 min. @B11376 -
89 . : , ,
3 ,
14 , ,
, ,60 24 . . ,
, 200 m.
RH  50%,70 %,100 % ,
7,14 .28 ,42 .
, . Me(H2PO,) 2 sMe®* +2H,P0; (1)
Nicolet Magna - IR 560 H,PO; —H* + HPOj" (2)

Table 2 Rusting results eval uated accor ding to the ASTM D610 specif ication

rust - grade
coating no phosphatized perfect phogphatizing film unperfect phogphatizing film
time,d RH, %
50 70 100 50 70 100 50 70 100
polyurethane
7 10 10 10 10 10 10 10 10 10
14 10 9 9 10 10 9 10 6 4
28 9 9 6 10 9 9 9 4 2
42 9 7 3 10 9 8 8 2 0
akyd
7 10 10 10 10 10 10 10 10 10
14 10 9 8 10 9 9 10 5 3
28 9 8 4 10 8 9 9 3 1
42 9 5 2 10 8 8 8 1 Q

Note:ASTM D610 Secification definesa numerica rugting scale of rusted surface ,expressed as area percentage:10, <0. 01 %;9,<0.03 %;8, <
0.1%;7,<0.3%;6,<1%;,3%;4,10%;3,16 %;2,33%;1,50 %;0,100 %

Table 3 Blistering results eval uated accor ding to the ASTM D714 specification

rust - grade
coating no phogphatized perfect phogphatizing film unperfect phogphatizing film
time,d RH, %
50 70 100 50 70 100 50 70 100
polyurethane
7 10 10 10 10 10 10 10 10 8F
14 10 8F 8F 10 8F 8F 10 8M 8M
28 8F 8M 8MD 10 8F 8M 8F 8MD 6MD
42 8F 8MD 6D 10 8M 6MD 8F 6MD 4D
Alkyd
7 10 10 10 10 10 10 10 10 8F
14 10 8F 8M 10 8F 8F 10 8M 8M
28 8F 8MD 6MD 10 8M 8MD 8F 6MD 6D
42 8F 6D 4D 8F 8MD 6D 8F 6D 2D

Note:ASTM D714 szeon a numericd scaefrom 10 to 0 ,in which no. 10 represents no blistering. Blistering standard no. 8 represents the smalest
dze bligter eadly seen by the unaided eye. Blistering standards nos. 6 ,4 ,and 2 represent progressvely larger szes. Frequency :D ,dense; MD ,medium
dense;M ,medium;F few.
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Fig.6 FTIR gectra of polyurethane coating on partid - phos
phated substrate (1) before exposure , (2) after 28 d expo-
sure (3) ater 42 d exposure
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Fig. 7 SEM photo of polyurethane coating after exposure of 42

d,500 x
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