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Effect of Film Thickness on Durability of PVC Coated Steel

Synopsis :

Kenji SAKAI and Yoshiki IKENAGA

We have studied on the effect of film thickness on durability of PVC mainly unpigmented coated steel.
Through experimental works, the following conclusions have been obtained.
We found that the remarkable degradation of polyvinyl chloride is caused on the thin layer film and there

is difference between initial and the later stages of degradation.

We recognized the occurrence of carbonyl

group at the initial stage of degradation and double bond development of crosslinking in PVC at the later

stage.
the coatings.
resistan¢e is poor when film thickness is thin.
120 um or more film thickness should be necessary.

Moreover, we found that deterioration of PVC is remarkably minimised by addition of pigments to
Although the PVC coated steel is characterized by corrosion resistance, the corrosion
In order to maintain its high corrosion resistance,

Key words : precoated product; corrosion resistance ; chemical property ; physical property ; PVC.
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Fig. 1. The relation between physical properties
of PVC film and S. W. O. M. exposure time.
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Fig. 2. The relation between dynamic viscoelasticity of PVC film thicknnes : (a) 60 um, (b) 120
pm, (¢) 200 pm and (d) 120 um (S/C1100) S.W. 0. M. exposure time.
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Table 1. Change of plasticizer content with S. W.

Table 2. The relation between molecular weight

0. M. exposure time. of PVC and S. W. O. M. exposure time.
] h
h 0 500 1700 ~ 0 500 1000 1700
M. W (X10%)
PL % %2 | pp* PB*? | PA* PB*2 Mn | «* | Mn a* Mn | «* | Mn | o*
Sample (um) PA PB A Sample (pm)
60 13.4 5.1 13.4 None 13.4 None 60 - [13.2(2.56] 6.6 3.48 | 2.9 {4.12{ 2.5 {4.52
120 13.5 | 5.2 | 13.4 t 13.4 (50) | (1.36)
200 13.5 5.2 13.4 1 13.5 T 120 12.212.77 (99? (321) 7.2 349 6.8 365
: ’ ’ ’ 7 1.16
S/<"1%%0 6.1 | 5.2 | 16.2 t 16.2 1 200 12.212.82110.0| 2.97 | 8.6 |3.42] 9.5 |3.16
(82) | (1.05)
Notes : Numeral in the table shows a retention time measured with gas s/C 1101020 12.212.151 9.8] 2.24 | 8.2 [2.37| 8.4 |2.38
chromatography. .
* PA : Primary plasticizer *2 PB : Secondary plasticizer Notes : PVC : Poly Vinyl Chloride resin
() : Mnsgo/Mng or ase/ @
(500 : After 500 h, 0 : Initial)
100 *a: Mw/Mn
o 1\\ Film thickness
e W\
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2 ‘\\\ ® 120 ym
H N 0200 pm
S NN
" ‘~‘\\ A 120 pmes/c1100)
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Fig. 3. Change of plasticizer content with expo-
sure time.
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Fig. 4. Change of carbonyl group content with
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VAR Z NV EEO I 60 um OREHI L Th %
v (Fig. 4, 5). HlsCix, <K AEREE & DA N
FoWHEAIIL TV A I EEBBREL, BEL R
HY v TN ELEROMEN L 5o 0Il5E LB
G THAH, F7, 1000h 22 2AEHNEZNFEOE
B 4R18 2 22 575, T. H. F. ANEMERsy (E& T 2~5%)
HEETL. FN6HD IR A2 b2 1640~1660
cm ™Y, 3400 em ™ 12K & HRIUAEED 5B (Fig. 6).
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Table 4. The relation between coating film
appearance change and S. W. O. M. exposure time.
hi 500 1000 1700 3700
0 APP.
c change
3 AE*|GR** AE*|GR*) AE* |GR*?AE* |G.R*? D*3 [PL*!
5 Sampl
H (um)
<
60 0.2 98 {0.4)| 8 (1.3 65 4.3 31 — | —
120 04| 8 (0.4 77 [1.2] 56 (4.8 18 (0.21] 32
200 0.5| 91 (0.7 8 |1.0| 56 [4.6 | 12 |0.24! 38
. ‘e . . S/CI100 | o 1| 90 |0.5| 75 |1.4{ 54 |5.2| 14 |0.16] 54
5000 3000 2000 1700 1500 1000 400 120 ' : : : :
Wave number
Notes : :ZAE: Change in color
Fig. 6. IR absorption spectrum of insoluble mat- 3 - R Gloss Retentien (%)
Carbonyl contents : D725 /D29g30
ter of PVC. *4 Pesidual plasticizer content

Table 3. Effect of coating thickness on salt spray
resistance ™.

h 1 200 3000
Area
Surface Scribe Surface Scribe
Sample (pum)
60 5 4 5 2.5
120 5 4 5 3.5
y 200 5 4 5 3.5
S/C 1100
120 5 2.5 5 1.0

Notes : *Evaluation rate 5 : No blister, creep width : 0.0 mm
4 : Creep width : 1.0 mm or less
3: Creep width: 1.5mm —1.0 mm
2 : Creep width : 3.0 mm —1.5 mm
1: Creep width : 5.0 mm or more
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MEZAL FEM L TV 545, 60 um OXEFE b~ HFRIC
G.RM%->Twad, WHELLECBIFDOHL (Fig. 1
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R NVEORAERE R ) Y —§ED 700~800 h (24
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WKWANS Z & TR EBIRDHII T 2 GRS %
TEERIRLTWABY, —f, WHERER,SAD L
1500h < HWICHY T 5 (Fig. 3). WHH| 0EHIZ 1,
i EBE O LR & < S ~EERMIR RO vk S
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1) HRAEFHE, L= @4, 34 (1961), p. 336
2) i BEHE, FR OUHE: @, 46 (1973), p. 95
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