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Consideration of factors influencing coating film peeling and development of paint film peeling control paint

Shikoku Research Institute, Inc., Chemical and Biological Technologies Department

Hideki Otori, Shuji Nishimori and Toshihiko Sakaguchi

Abstract

When the repair coating of steel structure is repeated, the coating film thickens. Stress is accumulated inside the

paint film by applying paint on the paint film, and when the internal stress exceeds the adhesion force between the

paint film and the base material, there is a high possibility that the whole paint film peeling will occur.

In order to verify the technique for suppressing this coating film peeling phenomenon, we devised our own test

method and conducted various tests. As a result of those tests, we found out the factors influencing the peeling of

the coating film are that the linear expansion coefficient ai of the coating dominates. Further, we found out the

peeling was difficult due to the change in film peeling easiness depending on the film thickness, by changing the

linear expansion coefficient a1 of this coating film to 3.2 X 10 3(/ ° C.) as a result of consideration of a threshold

value.

By using this paint focusing on this linear expansion coefficient ai, it is possible to drastically extend the interval

of repair painting and to reduce the maintenance cost of steel structure, so this result will cause a change in the

formulation design of the paint industry in the future.



BIPTHIBE 2B 5 K D E 2RI K OERIBREE I B0k o B %

1. FCHIC

BRT 7 v MRS O EmIZ BT D4l
EwitE (BEx) TiX. BEBEEOLLNEETH
DA R OMIE T IE TIIMERE SR C & 72
WEHIT SN E LR L (77 A MMLER)
BICZEHBRY THEMTbRD ZENENY, L
2L, BBIEO LR M HERE ATRE &I S iz
LA, 3L U AT L UREOFR MR T
HBKEZZ<ELE-EER Y ERAN{TONLD T
—ANHDH, ZOBY HRHNMED K S UIEEEEIC
25 E . BEOWEIS OB KICL Y, R
HEED U 27 P72 d Y (K1),

ZO X RBRMERTFICHBITHELE - M-
WZXHIG TR ER O IXBIE OB R
G35 BB ORI 21T - 7o, AR TIE, il
BEVEIC BT 2 B MM DV TREE L 72 #5 3
rHRET D,

- B2
-7

F

| l

1 RBtL-ZEOKHE

2. BHBRICEILEEFHREROER
GRIRCRIBE L, RIS - gk L7ZBRIC 38R

DISHZE-oThlEEZ NG, Thbb, B

PILE - AR % L BRI L SR oD S TS ) A3 %

LT D0, BROMNET 2 LRIDISHHRFET S

DO IEREZ R U, £, BIXEERICHME
FERT,

ZIT oa, < ayn B> EXY RMIFR
DX YLD,

Tq
a'z.f a, - E; dT (2)
Tl

N@) LY, o Z2/hSLTDHEDITIT T, a).
E#x/MNESLTHZENAENTH D, 1ERO—MKK
KEBANTEEHI T 2RI TIX LR £ & FIF 5
FERZIHOWOENTE N, ZOFIEITBED
MHEMEME T 92 %, BIRBE L L TIIAKRE E
LRV, 22T, o, Z BRI TT 27 71
—FEMWD Z & T B E R LoD R B
i ESEDL T ENATREEE T,

3. M RIBEERERRAAER

3.1 i e ek R A B BR 5 ik

TREE 0D Tt ) B 1 2 REATG 9~ 2 AR (T 2N 2
R G EORMEIT- T2, BIGOBBEFEEX, T
BT B VENEL o L IRBIENFET D 2 &
DD RBEE BB 2 ARG CHEET 5 =1
g2 Ai-, o= LitiEEo Lo, ¥Bl
TR HIBEAS T A2 U 7o B 2 AR SO Tt 1 B & BT
fliL7enBERZBVENDL, b — a7
B (-30°C—HiL—b0C—HiR) Z1T-7,
FEGE, Bl T A U7 B T T | R e e
NIEAEL (F1), BIBORREFHRT L Z 0N
Hik7o, 22T, RRBRT 5% it R B & L
THAL, A% 0Ok~ RiHMEICHWDF L LT,

EFOEF N OLREET B,
B OULHE - iZaRIL. ORI DL NI X 5 x1 E—FHAM I NLEHBRER
gz YE RE S AL 17 5/ BEADILE SRR EEAIE R
b L) @EELEIZL D b0 G Tz BRMDTAE (100um) i‘iigﬂil*:—"/lmpm:f
& - UG NdH D, T2 CTIEARMIE CTHRICHE B e HEMTILE Oum) AR EIATL (175um)
L7 @O BIEIE - I 1Tk i WEADSLAY (30 4m) MM IL S (501m)
EEE NICBWTCEBIEERLICl S s,
BRESIREEDN T, ~ LI T 5 & X IcBEIcA
L2IEH o BRATRINS, ‘3
2
T, 7 T, i
G=J- a'EdT=f al'EldT“i‘J' az'Esz(l) :;
Ty Ty Ty 5
iR
XDICTBNWT, TgXBIED T 7 AEBIRE %
AU, @y a, 3T AEEE N T AEEI ST
g FEUKER RN




BRIBRIBEC B % KT DB 2R ds J ORI BRI ok o P %

32 BIFOMERESAHREAVHAR x4 HBREREBSEZREDEORE
@, ZIE LW LT DA TRBBIE & HHE O BILR vt L LA 2
SRR % T2t B OB R & L vl (OB ‘ |
MRS (E— R 2 1) 2110, 7 NV
PR RN EREOHIEED ITHEBREIN T g /“W\
VBB RBREHRE A BE L LT 5 OfhEk (£2) @ || o
Ll (7 . |
_ 6041 7 Ll GOt &L G047 L BOHA 2Lk 1ok |
:;; ® @ (8] (=] x %
£2 HREH-F 20 T % % % x
T & & & & =
EHE EE a, * ] s g @
| TE [BBARERTRFSBIEEN (01 X) [1004m
*1'% P |BERIBIREBEEER (a1 X) 30 um TOfERYY . Ll E NREL Tgﬁ§%< L
= 1588 A SORE SR N oy - 14 N
T2 \BRRR Lo MRS Hum b, S NS TRERBHEE LR Z &2
| TE [BRAREETRFSBIEEN (a1 /D) | 50um o
#| h |EEBIRFBIEER (a0 175 m o
2| b3 [HLasilrsn 354m )
o | T2 Z Z 33 o, ARLGZEHROEERRER
| g [EEBIRFOBIEER (a1 /) 175 4m BIEHBEC o, DB TFLGT D2 E0 0,
MR 35um @, DIER RS S 2 FEORE & N T, B L
| TZ - - OB MR T DR B A 1T o 7o, EREBEEHT
= — ’jf:’fi;:”i** e @, DYELBROK & < SR C BRI | R
7 D RHE & 54m o o uns
A U R A (R & BRI
t | T2 |SBARETREBIEEH (o) X)| 50um F%%é 7;iifﬁ% i@*?gﬁj '/JQ:I
# | 2 [@ERH AT BIEES (o) BX) 350 4m PURE K Tp % L OICH e LI B RALAR B O
S [T [ousemmen 35 4m ERAV, B R A7 LRBRET ST
FEER (F5), 3.2 ORBRFEEE, o, BRIV A
FH (SPCC-SD it 70 X 150 X 3. 2mm) 21X 5 X110 A 7 v BV TRESHBEL, o,
WCHBET 2/ (Y= 8R) 2 L. +o&EE D/NEWBIZ 130 %A 7 L THEMARREETSH -
wLicob ol 2 i Bl (£3), oo FTL AXINETHLATWVDIED ERIZ
ERIBEHREN K E < 7o 72h3, BIZIERIZ & B
&3 HABRAOLHR EFRED/ NI NE WS ZNECTOMNAE TR D
FHiE EE WL REFERNE DN,
1/@E E=LiiE =
Hm

[ME3EE) | (E{eE L/ /BFEst L HESH) £5 o HNRYBEEOEEINRBRES

aisdalusi o REGRN B LA (GERR) B (AT

BERGR Q1K O 2 s CARD\
B NE____HEN

A% B O EHBIOTEHO 2 FATIcH
MECETLIHHON Yy FEHEAL, E— A
Tt L7,

BIFSMBLUCBRE 22 2N AL B LTz 60 A 7 ik
DOfERZR AT (7L, FHICRIBE L 724

RS IZDOWTIX 6 YA 7 Ltk DSMED) . {éﬁﬂ
=

E-F490 110¢ E-F{40 130



BIPTHIBE 2B 5 K D E 2RI K OERIBREE I B0k o B %

34 FEERLELLTIHAEOHERHR

AR OREBFER LD, BED o #28LEE D
Z L TR LT AIE EBIEHBENE LS D
fEIEk & MR LT 5% C R A U < 72 B aEik
DEFUE, S F 0 BUENFET 2 2 LR S
oo 22T, ZOBMEEERT D720, o, i
SlZ/h S Le®E ¢ (100%) &, o, ZHEI
RKELLEBED (0%) #RAEL. 202 FEHD
BEE 7T LY RT5 2L THRANIZ o, DEEE
fbx®7- 11 EEOMRBR 2 ER L, £/,
B LA AR O 60 pmX 1 [B] & | JEEALER D
120 mx3 [\ (360pum) D 2/KHEL L, ZHET
ERIBEDE — M A 7 VB AT T2,

ZORER (£6), a, WRKEWVD (0% 1TER
(F & RN BRI B AL A IR OR U RIS &
N/ NS A MEAmER LI, —H. a, /0
< L7 C (100%) [HEREE & RIBkEmFE A/ & <
RAMEmE R L, £ LT, ZOEkoa i
BB BEZ EHBEREN NS < R B50X, 7
LY RERTIONLENSAELTEY . = OBIEZH
E LT & ZABIEOMBERSRE o, 28 3.2X107°
[/CIEAFTHDZ Lo T,

3.5 ZEEEFIREINH ZH DR REF
BIRITBE A MENMTONIERL S 5 &l
PEDSHES, — 05 A ATEBAL T 5 Z & THE
JEAIWRE 720 FHRFAIIC B ] & DS A5 713N
S %, MELBEXMELIT O L WVT A
SIS DI E DR T A& BELD | BIEOE L]

HERFEAEST D (K2)

%6 RERDHRESR

e RN (AR = - — (D R

ﬁifj:

Cr=eal . [wmes
- Sieee_ [wwem f
b | & -
pa il " A

i I EE
r 257 N s
| . ...___‘_.‘..‘I -.,__‘E .;' ;.‘E'-,:

— ..'_. 2 B proveneny e
ey s ﬁ
2 REREHZAV-HERE

ZIDITIERDOBE AR LTV DR Y T
SNAVHESETHY | D ERRICH X4
EIRBEA MR T D72 0101F. HARHICT T 2 R
HIZLDBEBEORENSLEL 25,

Lol a, DSV ERE (o U —X)
WD & B2 AERCHEWRED [ BT D AR
ER U TH B0, BT L RIEE L EE< 722 5 KM
b1, FME ORISR S v, BIRHIEE
O fE ik % BB S 2 WX IEM 95 2 & A AR
7% (K¥3),

— B A (a8 — ffEH(ai) Xt
Hifﬁ EC anes | SRS
_\l — __"‘"--..J—-_'_"""'--..\

—

#
B3 ) —XZRAW-HEEE

o B
i

100%(C)

50% 40%

130cCHET 130cCET 130cTH#T

|(3Rcmm)%‘[ﬂ‘ {Iroco) Wb | ‘

BOcTH#T | SOcTHT

20cTHT | 10cTET

4cTHET ,



BBHERIHE B 5 N A O B ER IS I ORI BRIl Bk o i 5

Flo. 2O o, BWHSIWEFEEBENL, THIRAEN
272 5~ B DOMERE OB CHAT 55
Lo T XOVMNEBE OB LSV EREFT 5 2
ERARETH D (M4),

seeesenn SERE Y (GEER) = - = (FEHGEELH)

ERF A (@) —X) ftFH e )—X)
RaR HWiEEE WiERE iisE
I—-

bt T e 1
b | ——
7 Lo 7

b |

EWJ ol |

weme]  (ema[

e | Py
Ll EEETE

4 oV )—XEEARDNEN

4. FED

i PE AR AR BN R IE S - SRS IE W L, B
ZAEDMATEE AT DAL, BIEHBERFUIRE & S
HD1IIVEEBIZELTWVWALORHMAINS, L
ML, ZNHIFAHBBATIHNERH Y, HIZ
HMEMOIEMPEENDID, TNb ZHMRT 28
HITME SN DRI H D, 2D, HEKE
ATHRET L2 EMER LiEZER L TWIZiE=
A NHICHEER N B V) | T R A FE A AT
ERd 5D,

Z ZTAHEL, BIFEOBREIERE o ICEFH LK
BRIORRBEI T2 2A, TNETOFMREE
TREOZEE N LMD ZOERE WS
e THEMERNT INERD L HEEY &
FEA R D FTREME DN A T 7o, ZIVE Tkl
RTIE o IZEB LTEBEBHBE I ITOI TV R )
STEN, B%IE o IZEH LB ARFHCE/ L
TV b EBEbns,

BRlczoBEz2HWEEBBESCHKBRBE Y
FEhi L TRV S%.BHRELZIT) TETH D,

[EEE]
ARWFFRILTERL 25 EFE S 5 EMICH T > TK
FE A — 7 340 (BAVESA > N, KB ABE
M. FhEEEHK) & FRRITHFZE L. B o R
Thd, ZHIBNT-BERANLITHE A TREHOE
BRI D,

(835 3Cik]

D () BARER S  dhE RGN B EE (5F
0w &%) , pp. 116-118 (2014)

2) BAVEHEEmBEMIES B D, pp. 95-99
(2014)

3) (AW SERRAMFZEHT
FHiE THR &, 1 M#-17 (2013)

i T ) TR A T



	表紙r1
	本文



