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Corrosion Resistance of Surface Modified Poly Vinyl Chloride Coated Steel Sheets
by Electron Beam Induced Graft-Polymerization

Kenichi Masunara, Hiromitsu Fukumoro, Hisamitsu Mizuxi, Kenji Kosuusur and Koji Mori

Synopsis : Corrosion resistance of surface modified poly-vinyl-chloride (PVC) coated steel sheets by electron beam induced graft
polymerization and corrosion behavior was investigated. The surface modified PVC coated steel sheets by methacrylic
acid (MAA modified PVC coated steel sheets) corroded slightly in the degree of white rust occurring after salt spray

test.

After the specimens were dipped in the NaCl solution, SVET and A. C. impedance were measured. The MAA
modified PVC coated steel sheets showed negligibly small anodic current at the cross cut area and high resistance
maintained at the initial state in comparison with the non-modified PVC coated steel sheets.

It is assumed that Zn ions eluted from galvanized layer were trapped at the MAA (calboxyl group) layer in the PVC
film, and this layer which showed high resistance maintained inhibition of cathodic reaction for PVC coated steel sheets.

Key words : electron beam induced graft polymerization ; surface modified PVC coated steel sheets; SVET ; A. C. impedance.

1. #&

A Y = VBB E MR GE CHIR L igFRT 5) 12
BARREE L E QNI R S REMSZDOIMRMEL L L TIA
(AT S, AEEMLE L TERTIHAREET
MM £ LT, TR CENIHEY - SR HC O N,
BRI BT it i iR 2R %, WRIELL EDE
BEEOR L CEBATCHEHE S L AAE, $ROY) 0 bEE
WG S By G CEEXEE s "2y Y Y
— 7" LT ABMEDET A H B, ORI, B
g O A AR DIERC & 2 BIEOUE £, RIRELC
BETOHEHD-> SBOREIL L 2 BEBEEEOMETC X
WAEUBEFLZLNDE, vy P2 Y —T#RBT A9,
IRAEEE O AT BN DERCEERIZ 7 4 Z—2EMML T
JIAEM % 3¢ 5 HiE, HseREECENICHEASD
o SHRY THUIEMGCHEHAT 2 2 E OB DRRENVINT
WV B 02,

—%, HH G IRy OB TR & 2 CHRoR
FSE - DCTHRET L T 257, I eEBERERRB I VR
XonvEkP AT s/ o— kBRSO VEART AL
LdoT, BYHHomaEt 3 L mblaes I LT
E3ZLgol, 27, RERCIEER_ EOME D
CTHEELIOTAEDYT THET %,

2. RBEE

2.1 #HEH

Wy s 2 F v idiEfbe = vl (PVC (HAE A &~
(Bk) Bt > G-28) 100F| &S (LUF, PVCL00=x¥ 2 &
B %phr (per hundred resin) TZ&7T), WA (7 X vk
-4 v 2 =PI FDINP) 15phr, FHIRETEH (M Y A Fv
RyURVIH—wEI) A Y 7TF1r—b)30phr, TRF AL
KM (T 74 7 —F 2B ADK Cizer 0-130P) 2phr, Ba
InREER (7747 —H 24 BMARK AC-111) 3phr,
TiO,-DINP%— 2 b (TiO,/DINP=25/10 (mass/mass))
40phr# B4 L, A FIBHEIR AMe % B V304 FRHRBR L 7214,
AaE LT 2R BREST 529, IkPaDE T T3051#
PREF L TIRBLL 72,

S IE RSN D o 3 M (WF0.5mm, HESAMTE

B HE150g/m?) CEBAR 2 v X — MLHE (2 1 L fFERL

mg/m?) #HL, 727V NVERZRXREESF [ <—
PEHBREAS~6umiZe B LD \ZoN—a— X —T ¥R, Bt s
1 (BEARIR230°C, 60F) L, 3 LIS T AF v
PUIRIE A200pmiz e B X S oN—a— X —T %M, Bta
1 (BLEIE220°C, 60F) L TIERL 72,
2.2 REXEHE

72 Y)Y VEBROKRENE ) = —Thsb, KBEEYPETS

SERE 6 4128 140324 PR 7 4E 4 B24H 28 (Received on Dec. 14, 1994 ; Accepted on Apr. 24, 1995)
% 0TI (BR) SLERBFZERT (Steel R&D Lab., Nisshin Steel Co., Ltd, 7-1 Koya Shinmachi Ichikawa 272)

25

721



Bl 728 # & $BVol. 81(1995)No. 7

efefxszFrrizxry)v—(HEMALRHT 5), &
WERX P VERPET A XX 2 Y VR (MAALSERT 3) %
B, HEHROEEIZARA PTHETL, 20 LHEIZH
JxzFrrFrvZRrv—Fr24vs RrvEvIs—, 25
pm) PREE LT, HYBEECHI00mD T < —KEX
Bk Lz, ZDIRIET80°C (MAAIX20, 80°C), 14rMitk
KL, MEEE200kV, FFEF250kGy/s, FRES0KGyD R
HEGETETREPBEL T2 7 VEALRLY, 2DH%RY
IFLIUTULIRV—DM 74 NLERYERES, =X —v
THRREGE = —B L FERLICEERY = —23EFL,
HEMA®EAE CHBRER NI200m, MAADEA XK
20~40umD 25 7 NEAR ¥ F T B CHIR BRI, ks,
HEMA, MAA® ) v — I3 E P HULTIIZD T 2
M7z,

2.3 WEHERBRAE

HCHR O R RN KT Y O T E Y] hAA
(zuzxky b)) LA EAREFRER (SST . JISZ
2371) ¥ & NEEEE (BBT : JISK2246) L, » v b
D FASE DOFREL TR L 72,

2-4 EFEIRESEREEICL DAIE

HECHCIEEESEmREE (Scanning Vibrating
Electrode Technique, LI FSVET t#¥ %) D% # Fig.

1RY, A¥—F— (AR50mme, HH1W) o=2—r
DRI, LW ERC TEE2—F 42 Lczna
FREREARR (0.1mme) #EMRE L TEEICEY M1, JEEK
BERRE L BES N L TiIREI S ¥, HRlEmMEZX-Y
B H I ETE S i, BT L7035 (BALEE,,.,) 12
A —=F—=~DM N (P) WA L LTy 2 T ¥
7 (NFRIgEZREF 7 v v 2815610) AL, AE—F—1
HERI—RAEEDES Y2 Ca—X — 1l Y AR, Hl{f
WHEE LT 3IRLHMEE LTELI,

B (X 30mm P 5 DI M s &£ F80°CTMAAIZ X b
HREZHELIGE YRR ELY Y AAE ANTR
BA % BIREIETE (NaCUKER® - ClIRE200ppm) Hi
i L, BUBME (S FEIE BRI E220H2, #RI5150m, &
i & ARHEBEBELS0 e mD SR TIREN S ¥, X-Y@ihmE
FEL, 10mmPUE #0.5mmb v FTHIE L 1299,

Micrometer

Micro
Electrode

Pe

Mu:ro

— 19—

Comput! Ren:o der

X-Y Stage Puise Motor
(SPecimen ] Dr iver

Fig. 1. Schematic diagram of SVET system.
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Fig. 3. Surface appearance and cross section of modified PVC coated steel sheets after SST(500Hr).
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Fig. 6. Distribution of potential differences (Equ:)
with SVET of MAA modified PVC coated
steel sheets.
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Fig. 8. Cross sectional Zn-Xray image with EPMA
of modified PVC coated steel sheets after
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Fig. 9. Cross sectional Zn-Xray image with EPMA of modified PVC coated steel sheets at early stage of SST.
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Fig. 10. Schematic model of corrosion behavior of MAA modified PVC coated steel sheets.
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