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B aE R = Z BE = C X % & woH#H - B
Takehide AIGA Katsumi ANDO Osamu HONDA Kazuhiko MATSUI
2 %

BUERFRIC I, SKIAPARPHMURFETMHTIFR /L - XKEDI XX —EE, HXFIL
4—%, KBOBHRMBIZEEL TS, Ch5iE, BAOSORKIESCERMES IEDREK L VE
BREBEICRHAICEINTVS, TD®H, HHAMOMREFREICHEVTE, ThZThORBOERIREL
TRZROPICRAEEYHLIEL, LCC 2EBRTXIRGGLMBREREHEATEIIENEETH S,
HSGFMORZEICOVWTRRE L TR 22BN ERBESM BT L 1

Abstract

In steel works, many cranes, conveyors, pipelines and gas holders are operating every day in
severe corrosive environment such as marine environment and corrosive gas environment. We’ve
been trying to investigate these corrosive conditions and apply our advanced anti-corrosion coating
technologies, aiming to minimize the LCC (Life Cycle Cost) of these facilities. This report introduces

these coating performance evaluation methods and application technologies.
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BE1 =XkrREMRATEEED/HE
3D surface profiler

1024 9 | I B 2048mm

test piece surface

Max = 331.70(um)
Min = =119.17(um)

0

(a) Coated test piece

(c) 3D topography of the test piece surface
after SST 4000h

K1 SIVEELEZBEO=RREMIKEES]
Photo and 3D topography of a coated test specimen existing some blisters

(a) Initial (b) After SST 1000h

(c) After SST 2000h (d) After SST 3000h

M2 —MREUIEDHERE 70um ZE L AHBREOZES(LRR (BE&RATIR)
Photos and 3D topographies of alkid paint 70 um coating sample (initial and after SST 1000h, 2000h, and 3000h)

oH g M & # #4025 (2015) — 38—



SUSKER R DRI R B SEHAMT

CEERIRLIZY IHEY, AHEIIERSNCRER
DEFESILZZWTT 512 iﬁw}:;iéo 2L, =Kk
KRR & BL i O & 555 i%ﬂﬁ‘é_k |

SEHIPHAY 20mm FAFEEE| %ﬁéﬂ% EOBHNSEEL W E
EbE5EERV,

22 1 # U EBIEREITEE
SRITCEHE IR FHIN L B 25 LB S O BLAH % BY
V%78, SRR TEERIR S 1), HiE A B ISR
FTENHEEFREER S EEICLY, BUSOBRBEZHICIZ
WS\ 22T, REEMNCBGOBEZR 21T 729
T etk > & OS5 T ﬁm%né4ﬁ/ﬁﬂﬁmm*ﬁ%
(LT, RST &IER) 9 2R L7z HAKM S NE X
M%f%é&ﬁﬁﬁ%ﬁ%@%ﬁuGgf%ot%w%m
K20GQETIHERY L2 ETHE, TNIZE-T, #
NE CTIHEESHO S OCOIWPUEE T L 2METE R o/
P, PRBREOEIEE CHETEL L) IR 7
RST |2 & A BFIHOME RN EZEE 21273, K31
RSTD 70— 7 ORKHTH b, BEIKH R, - LT,
RST 1l & I-53) % X 4 OSEATAIEE HIZR 3, 5 B
BRI 272 L2200 Xk 2SI E RO mA
DT o ERZm L, RST il (Q) #EHT 2D TH 5,
Bh i€ 0> RST fiEld, B FZOREER TITRKE

BE2 RSTIC&L2ZEZRTIRR
RST measurement
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RST probe
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Coating
film

Steel

X4 RST BIEOEME K
Equivalent circuit of RST measurement

BH3 FEEJL—>0 RST BIRZHIER
RST survey parts of a harbor loading crane

*1 FEJL—20RSTAITEE
RST value and photos of a harbor loading crane
Measured | RST Photo:
. Remarks
part value |Surface condition|
Lee f Height: 19m
eg frame
& . >20GQ Coating thickness: 477 um
(land side) ..
Surface salinity*: 5 mg/m?
Height: 2
Leg frame 8 m

Coating thickness: 458 um

id
(sea side) Surface salinity*: 194 mg/m?

Connection " Height: 30m

frame |13.4MQ Coating thickness: 747 um
(upper part)  |Surface salinity*: 81 mg/m?>
Connection Height: 30m

frame 379kQ Coating thickness: 1613 um
(upper part) Surface salinity*: 263 mg/m?

Height: 30m

Cantil

antrever 20kQ Coating thickness: 452 um
(lower part)

Surface salinity*: 380 mg/m?

* It was measured after 3 fine days
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Alkyd paint (top coat)

odified epoxy resin paint
Inorganic zinc rich paint
Lead pegment oil paint
Total 250 4 m

Total 125 4 m

(a) Coating system A® (b) Coating system C 5

Fluoro-resin paint (top coat)

(c) Developed high—build coating system

Epoxy resin or polyurethane
Fluoro-resin paint (top coat) resin paint
High build modified
epoxy resin paint

Total 330 yum

Epoxy resin or polyurethane
resin paint (priming coat)

_Total 32041

(d) C5-M system ”

X5 EEZEEZEEEIHROELE
Figures of Japanese bridge standard coating system A, C, developed high-build coating system and 1ISO12944-5 C5-M
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200 pm/div

BEE4 RRELREZHOZERME
Cross-section of developed high-build paint
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(a)Developed high-build  (b)Alkid paint system
paint 200 ¢« m (1 layer) 125 ¢t m (4 layers)

BES EEZERE—REBZEEDOHRMEERELSE (SST2000
REEI%)

Anti-corrosion performance comparing developed high-

build paint with alkid paint system (after SST 2000h)

m 700um ! NO.1
(a)Microscope photo of corrosion product

S
(b) EPMA image of S distribution

BEH6 COGHEENEDEERREN
Photo and EPMA S distribution of corrosion product in
COG pipe
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S
(a) Cross—section of solvent resin paint film (left photo) and S distribution (right photo)

(b) Cross—section of developed non—solvent epoxy resin paint film (left photo)
and S distribution (right photo)

BE7 COG RLURERBRBDODEEAD SEERR (6
h AREE)

Cross-section of coating films after 6 months dipping test

in COG drain

EE8 COGHEENAEDHEZEDHEIIRRL
Internal coating application of developed non-solvent paint
to COG pipeline
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Crevice corrosion under pipe supporting bands

Steel bands

_________

Compressor S

="""',, . /\\:'
------- N

Crevice corrosion area

/

Pressure feed tank of
special polyurethane paint

)

A-A section

X6 EERIADAER
Anti-corrosion coating into the gap under pipe supporter
and bands
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ERFIERDEIIRR
Anti-corrosion coating into the gap under pipe supporter
and bands
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Anti-corrosion performance of developed light tool cleaning method using special rust-penetration primer

SST exprosure time

E i tal ti t
xperimental coating system =00k

1000h

Remarks
3000h

No. 1: Developed coating
* Light tool cleaning
Residual rust <100 um
* Special primer 25 ym
* Modified epoxy resin paint

Disbonding width from the cut
is about 1mm after SST 3000h.
Anti-corrosion performance is
almost equal to No. 3.

200 4m

No.2: Remarkable disbonding

* Light tool cleaning occurred, because of no special
Residual rust <100 um primer.

* Modified epoxy resin paint
200 um

No.3:

 Standard tool cleaning St.3
(ISO8501-1)

* Modified epoxy resin paint
200 um

St.3 is standard surface cleaning
method according to ISO8501-1.

- 1 Epoxy resin paint
0.0359 "an

— Special rust penetration
primer

]» Residual rust

~ L Steel

0.0963 mm

BE 11 8B4 L BEOZERE
Cross-section of developed light tool cleaning coating

BEE12 85U BRI IEBRESVEAFIVY
Rust thickness measurement in developed light tool
cleaning coating
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Water-jet-sand-blasting method applying to a gas holder
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Steel structure

“ Conveyors Chimney
Gas, water, air pipes =[
Cordges )
Wharfs
— oo . INNNNN/N
(iers) |
Gas holders -*
o]
Pipe piles Sheet piles

X7 SEFRICHIIBRREDHRELGD M TIXNT T F vkl
Infrastracture-equipment examples that should be maintained from corrosion in steel works
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