
【ACT TAPE SYSTEMS】

1.__INTRODUじT10N

The ACT TAPE SYSTEM is an antic。「FOSiVe and ttaterproofing systen that uses

nonwoven c10th tape inPregnaled with a liqul』 resin compOund (ACT TAPE).  In

addition to the applicatiOn of pritter and a top 60at・ Rrrapplng ACT TAPE around

or affixing it tO a pipe or heat ingulator protects the pipe or heat insulator

against cOrrosion and water over a long period of time,  First, let's look at

the characteristics Of the ACT TAPE SYSTEM in tertts of applications,

Applications intended Primarily for heavy co「rosion prevention consist Of the

followlng four processes.  of these processes, 6品ly the wrapping (Or affixing)

process (3) is signiflcantly different from the general painting process.

(Refer to Fig. 1.)         .

( 1 )  P r e p a r e  t h e  b a s e  s u r f a c e a

( 2 )  A p p l y  a  p r i l l e r  a n d  a l l o w  i t  t O  d r y  o o m p l e t e l y .

( 3 )  W r a p  o r  a f f i x  A C T  T A P E  i田Pregh a t e d  w i t h  a  l i q u i d  c o回pOurl d  m a d e  f r o t t  f i n e l y

d i s p e r s e d  a n d  n l i x e d  r e s i n ,  c O r r o s i o n―lhhib i t i n g  p i gコent, a n d  s o l v e n t ,

( 4 ) A p p l y  a  t O p  c o a t ,

( 1 ) S u r f a c e
p r e p a r a t i O n

( 2 )  P r  i n l e r
a p p l i c a t i o n

(3) ACT TAPE
w r a p p i n g

( 4 )  T o p  c o a t
a p p l i c a t i o n

『18. 1: Application of the ACT TAPE SYSTEM
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Since the liquid co江pound cOntains a solvent,

easy to wOrk withB  As the solvent evaporates

gradually hardens and becOコes intettrated with

formins a very thick とOating・

the ACT TAPE is very flexible and

after applicatlon, the ACT TAPE

a priBe 60at and a top ooat,

The ACT TAPE cttn be roughly classified into two types according to its

functional propertiesi the anticOrrosive type and the waterproofing type.  ACT

TAPE is applied either directly to ttetals for corrosion prevention or over heat

insulatO「s fOr waterproofins.

gorrosion―pr00fing type

Above―ground use  (1)ACT TAPE 100 (Heat resistance up to 100°C)

(2) ACT TAPE 200 (Heat resiStance up to 200iC)

Underground use   (3) ACT TAPE U 〔lstimated heat resistance uP tO 109iC)

Waterprooデing type

Lagging (a substitute fOr sheet aletal wOrking)

eat resistance up to 100° C)

R a l h‖ater s e a l i n g  a r o u n d  t a n k  b o t t O m s

( 5 )  A C T  T A P E  W

( 1 )  E a c h  t y p e  c o n s i s t s  o F  t w o  s e c t i o n s :  t h e  p r i m e r  a n d  t h e  A C T  T A P EⅢ  The

m a t e r i a l  s p e c i f i c a t i O n s  a r e  a vュilabl e  f o r  r e v i e w ,

( 2 ) T h e  s t a n d a r d  a p p l i c a t i o n  s p e c i f i c a t i O n s  a n d  i l l u s t r a t i o n s  a r e  a l s o  a v a i l a b l e s

3a  ACT TAPE 100 AND 290 SYSTEMS

Two types of anticorrosive tape are available for abOve―sround usei ACT TAPE 100

and ACT TAPE 200,  Although these tapes have different heat―
卜esistance

properties, they exhibit the same corrosion preventioll properties,
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0・よ  OCrrOsiQ〕 Prevention 王JnCtio⊇s and Features

Traditionally, the following ttethods have been used for heavy corrosion

preventiOni(1) the painting syste■,(2) petrolatulE COrrOslonいinhibiting tape,

or (3) resin heat―resisting and co「rosion―inhibiting tape.  The ACT TAPE SYSTEMS

fall into thど third caterory.

Cenerally, rust is gerlerated by the electrochemical reaction of Water witb

oxygen in the atmosPhere.  Therefore〕to Prevent rusting, コeasures to Prevent

the intruslon of oxygen and water and to inhibit the reactlon process (for

example, by passivating) are necessary.  The priner, the corlpound inpregnated in

the taper anど the top coat are all constituents of the ACT TAPE SYSTEM.  The

system uses hishly hyd「ophobic resins, such as alkytt resin, 3Crylic resin, and

si〕icone resin, as the principai co血pOnents in the prevention of the entrance of

tvater,  These resins cross-link with each other over time, bringing all films

closer to each Other.  The syste四's corrosion―inhibiting pigttent perfo「ms as a

passivator, while squaコifOrm aluttiniHm acts ag a sacrifictal anode, prevents the

entrance Of alr, and intercepts ultraviolet rays to Prevent the deterioration of

the resins,  8oth the waterProofing and the electroche■ical co「FOS10n prevention

proPerties increase as the coating thickens・

The nonwoven cloth Of the ACT TAPE not only increases coating thickness, but

also improves the nechanical strength of the coating.  The ACT TAPE SysTEM, ther

eずore, is a total corrosion―proOfing systeR.

Especially jlHportant features of ACT TAPE 100 and 200 are as fo1lows`

a)  Easy application

if a naterial is

ACT TAPS 100 and

hours.  ACT TAPE

fo「 nany hours,

aff,xing the tape

difficult to apply, it cannot perfo「凧

200 reHlain highly flexible and easy to

100 and 200 「emain highly flexible and

Snoothing out or rewinding the tape t0

to defOrmed sections can be done quite

to its full potenttal

work with fo「 nany

e a s y  t o  t t o r k  w i t h

r e l l o v e  b u b b l e s ,  o「

e a s i l y `
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Acccrdingly, application コistakes are

significantly reduced.

decreased and application tine is

b)  Envi「onllentally safe pignent

in accordance with the worldwide trend toward environmentBl protection) lead

and ch「oHle corrosion―inhibiting pi百ments are not used in otlr products.

3 , z   C o m p a r i s o n  W i t h  t h e  P a i n t i l雪  S y s上皇E l

(a)The primer, 1lquid co"POund, and top coat have a si■ilar function.  After

application, they integrate with each other as the sOivent evapo「ates and

finally harden.  Because the foundation cloth is soliどified and sandwiched

betlveen the priner and tOp coat, a mechanically strOng and therma1ly

efFiclent coating is Obtained.

The film that is produced by the general painting system is rather thin, so

it is mechanically weaker and therefore more vuinerable to danage.

(b) Clearly, the thicker a filコ is, the greater its corrosion prevention

qualities.  Filal thickness in the painting system Varies, and is mainly

determined by the number of coats applied,  in other words, lf a high!y

corrosive surface is to be painted, the nuttber of coats applied ntust be

incressed, which lengthens the application and curing times.  Norllュlly, one

i coat of paint produces a fi】n about 30 microns thick, but even if six or

seVen coats are applied, it is oniy possible to produce a filn 400 hicrohs

thick.  With the tape systen, the winding process (apart from the coating

processes which take place before anど after the winding process) can produce

a coating as thick as 400 microns (sin【le wittding) or 800 11icrons (double

w i n d i n g )、

(c) A great dea1 0f skill is required to produce a fil■ of uniform thickness by

painting.  With the tape systeEl, Which uses a fOundation cloth of uniforn

thickness, producing a uniforniy thick oOating is easy.
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(d)Filn thickness on the corners oマ H―steel, for instancet iS COngiderably less

than in other area, so areas such as these are lEore likely to rusts  ln

cases such as thisu tape that produces a unifOrmly thick coatingo regardless

of location, is advantageous.

(e)With the painting systen, once rusting besins underneath the paint, the rust

expands latlrally, which raises the fil口 fro田 the inside and accelerates the

rusting process,  For this reason, rtlst spOtS that appear insignificant may

nake it necessary to repaint the entire surface口  in contrast, the

foundatiOn cloth of the ACr TAPE protects the entire coating very

effectivelyo  As a result, rust does not expang in the transverse direction,

and this makes repalrs コuch easier,

(f) Rust is llkely to reappear in the salle spot even after the surface has been

trcated and repュinted.  This is a weakness oず the painting systenl, and can

be attributed to sは「face unevenness produced by rusting, the tendency of

rust tO set trapped in the concave areas of a surface‐ and the fact that

filn cannOt be alade thick enough on the convex are3 0f a Surface.  On the

other hand, the ACT TAPE SYSTEM S rust transforller renoves rust in the

concavities of a surface and the tape forEs a thick coatinぽ that is far less

susceptible to corrosion,

(g) Paint requires a curing time Of lllore than a day after each coat is applied

(though this varies dependin8 0n the paint).  This nOt Only increases labor

time but also may subject the painted surfaces to severe conditions during

the curing period, depending on the painting sitea  With the ACT TAPE

SYSTEM, however, the curing time is reduced to within several hours, thus

shortening the apPlication tille and reducing the llkelihood of surfaces

being subjected to adverse cOnditions during appiication、
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3.3  0ollparisoR With Petrolatutt Tape

Anti―corrosive tape impregnated with petrolatum has traditionally been used

because it is soft, produces a thick ooating, and is easy to apply口  Petrolat【1■

tape is sinilar to the ACT TAPE Systell's tape, but the petrolatu□ tape differs

froll the ACT TAPE in that the petrolatum tape does not contain a s。lvent.  The

fゎllowing are the primary differences between the two tape systens,

( a )  P e t r O l a t u n  t a p e  e a s i l y

subjected to heat・  in

properties, since its

(b) PetrOlatun tape makes

ultraviolet rays.  ACT

hardens gradually, so

softens, fluidizes, discolors and deteriorates wher、

co5trast, ACT TAPE features high heat―resistance

田Bin constituent is resin.

surfaces sticky, cracked or blackened when exPosed to

TAPS, on the other hand, is highly durable and

cracking and discoloration are much less likely、

(c)  R e s i n―bas e d  t a p e  f i r B l y  a d h e r e s  t o  E t e t a l  s u r f a c e s  a n d  i s  P a r t i c u l a r l y

e f f e c t i v e  w h e n  a f f i x e d  t o  v e r t i c a l  m e t a l  s t l r f a c e s .

(d) PetrOlatun tape is highly waterarepellant and is mainly designed to

intercept water and ai「, while resin tape consists of a oollposite antiロ

co「rosive mechanisln, as was prevlously mentioned, and features stlper10F

corrosion―Prevention Performancea  llnce water enters, oorroslon exPands

laterally through the petrolatЦtt tape, thereby accelerating the corroslon

process, whereas ACT TAPE sighificantly inhibits corrosion.

(e) Colored petrolatull tape often conceals the

which can be considered the Achilles' heel

the silver―co10red resin ACT TAPE nakes the

allowing a rust⌒oolored liquld (「ust stain)

the point at lvhich rust has fo「コed.

3.4  Test Results

r u s t  t h a t  i s  s e n e r a t e d  i n s i d e  i t ,

o f  p e t r o l a t u m  t a p e ,    i n  c o n t r a s t ,

p r e s e n c e  o f  r u s t  o b v i o u s  b y

t o  s e e p  t h「ough t h e  t a p e  f I｀o冊
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!↓'1年9月13日9時56々

Test Resultg of ACT TAPE 100

The ACT TAPE SYSTEM's excelleRt performance can only be obtained when all of its physical and mechanical

properties are well integrated with each other.  ‖e prepared test samples in accordance with standard

application sPecifications and determined each physical and ulechanical values as follows.

No Test itewls Test MethOd Result

1

Cyclic test of salt
spraying, drying,
and wetting

Salt spraying→D「ying→ Wetting,200 cycles
2 h ―ナ 60°C x 4 h ‐ 95% RH x 2 h

N e i t h e r  r u s t i n g  n o r  b u l g i n g  o c c u r r e d .
A very little rust fo「med on the cut
surfacesロ

つ
乙
Outdoor exPosure
teミt 」IS X5400 SUNSHINE―WETRER―METER/1000 h No abnorttalities were observed.

，
じ Salt spraying test JIS Z2371/3000 h No abno「malities were observed,

Surface insulation
reslstivltv ASTM D257 3.8x1011 Ω

Volune irlsulation
「Esistivitv ASTM D257 8.2x 1011 Ω

ど
０ B「eakdown voltage 」】S C2103 70。l kv/0.lm河

7 Tensile stren【th ASTM D2370 93 kgf/cm2

Elongation after
tensila franャ Li r● ASTM D2370 33,6%

ｎ
Ｕ Tape peel strengtth 」lS Z0237, 90 deご peeling 12.O kgf (20°C)

10 Hardness ASTM D3863 6H Elin.

lmpact resistance 」IS X5400, DuPont lnethod/300 【 x 50 cm Neither cracking noド Pceling occu〔rヽed.

肝ear resistance ASTM D4060/Loadi 500 g x 2 138 1Eg (looO revOiutions)

Water abso「ption 」iS X7209 0.48%

Chenical resistBnce
teStXl 沓‖‖1普cと,eti311:|どl: 景81ut:骨]uとli↓|:y :|:drust

formation.

10% sulfuric acid solution
10% hydrochloric acid solution
5% caustic sOda solution
5% b「ine solution
Xylene
n―heptane
Methyl isobutyl ketone
Ethyle acetate

Conductivity'2  Rusting

After 30 3ays     None         None
After 30 days     None         None
After 80 days     None         Norle
After 80 days     None         None
After 10 days     None         None
After 10 days     None         None
After 10 days     None         None
After 10 days     None         None

*l  P18ce the taped surface of the iron plate in each chemical and icave it fo「
 a fixed time (supplemerli the

chemical after it is volatized), then check its conductivity by mcasuring volume resistivity (meastire

solvents by substituting thell for water), and check visually for rust fo「mation.
北2  Conductivity was determined tO be nil since resistivity was greater than l x 107 Ω.cm and rusting did not

occur・

ネ  Figures in the table are test resuits, not guaranteed values.

ネ  Fisures may chanse if further improvements are made.
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:1ll年9二13日9時56拐

Test Results of Att TAPE 2的

The ACT TAPE SYSTEM's excellent performance can only be obtBined when all of its physical and Dechanical

properties are well intettTated with each othera  We prepared test samples in accordance with standard

aPplication specificatiorls and deterttined each physicュl and mechanicュi values as follows,

No Test itells Test Hethod Result

1 Heat一resistance test
０

０

一ｂ

品

２

６

Ｘ

Ｙ

Ｃ

Ｃ

０

０

２

２

No abnormalities were observed.
Nn ahnnrm分li↑tβミ wn「n nhQβドvβA

2
Cyclic test of~heat―
l nr and tl1llennh in宮

210°C x 100 hr→ quench in water(10°C),
a nvnlβく No abnormalities were observedロ

う
じ Watertightness test

Check for water per」leability
after 230°C x 250 hr

No water permcated (continuousty fo「
7 rfttvミヽ

メ
■

Cyclic test of salt
spraying, drying, and
wetting

Salt splヽayin【‐ Drying t Wetting, 65 cycles
2 h a芋 60°C x 4 h ‐ 95% 足H x 2 h No abno「Elalities were observed`

5

6

Outdoor exposure test JiS X5400 SUNSHINE―WETMERttMETER/500 h No abnormalities were observed.

Salt sprayins test 」lS 22371/1o00 h No abho「回81ities were observed.

7
Stlrface inslJlation
「βミiミ↑ivitv ASTM D257 7.8x101l Ω

０
０
Volume insulation
resistivitv ASTM D257 1.5x1012 Ω  cn

9 Breakdown voltase 」lS C2103 4515 kv/0、l mm

ｎ
ｕ Tensile strength ASTH D2370 31 ksf/chを

Elongation a?ter
ipnミilo frnnttt,, ASTM D2370 14.3X

０
ち Tape peel stren8th 」IS Z0237〕90 deg peeling ０

０
，
′ kgf (20°C)

Hardness ASTM D3363 6H ttin,

irlpact resistance 」iS R5400, DuPont method/800 g x 50 cm Neither cracking nor peeling occur.re

Wear resistance ASTM D4060/Load: 500 g x 2 121 mg (1000 revolutions)

ネ   The results in the table were obtaine」 by conductillg tests,  They are not a guarantee of perforllance、

十   Figures may charlge lf further improvehents are made.
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4.  ACT TAPE U SYSTEM

Corrosion protection fo「 underground pipes is quite different froL corrosion

protection fo「 Pipes installed aboveground as a result of differences in the

amblent environElent.  For instance, soil condition varies froコ location to

location as a resuit of differences in rainfall leveis and other factors.  in

addition, some soll contains 【roundwater, stray current, o「 bacter ia.  Aiso,

clectrolytic protection say be required in some undersTound locations, and

installation and repair ttork are 田ore difficuit for underground pipes.  Fo「

these reasOns, both a proper corrosion―pro9fing ttaterial and an appiication

systell that feature long―term durability are requiredt  iR general, easy way to

find a proper antico「FOSiVe material is to oonduct acceleration tests under the

most severe conditions that are possible at the site in question,  Of the

acceleration tests, those generally cOnsidered to be the ltost iEtpO「tant are (1)

the water ti【htness test, in which the anticorrosive ttaterial is iElttersed in

】ater aver a long period, and (2) the peeling test (cathode peelins test)1, when

electrolytic protection is to be provided.  These tests are inportant in that

corrosioR hardly ever occurs under dry conditions even underground・

Since dattage to the cOating by hullan erro「 in application is unavoidable,

electrolytic Protection is also provided in so口e cases.  ‖hen dealing with

underground Pipes, since the coating deteriorates anど is likety to peel off,

sufficient durability and adhesiOn are required even ‖hen electrolytic

protection is also proYided.  Therefo「ea tests (1) aRd (2) are iF4pOrtant,

Overseas marketも, in particular, requtre high―telnperature rust―preventive

materials that can ‖tthstand very severe environmental cOnditions in which pipe

temperatures exceed 80°C.

Fo「 such circunstances, a rust―preventive material that can withstand high

temperatures, ACT TAPE U, was developed specifically for its properties of l)

wateritighiness and 2) resistance to catho」e peeiFng.  The following sectioA
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briefly explains l) ACT TAPE UBs corrosion口preventive functions and features, 2)

the watertightness test, 3) the cathode peeling test, 4) 田ethods of Preventing

human erro「』and 5) the test results・

4.l  Anti―oorrosive Preventive FPdnctions and Features

The anticor「osive functions of ACT TAPE U are basically the saコe as those of ACT

TAPE 100 o「 200,  Its ロュin constituents are a special hydFOphObic rubber that

prevents the entrance Of oxygen arld water, gilsoDite』and an envi「onlDentat ly

safe Pignent which perfo「田S as a passivatoF。

Pipes that are installed in excavaセed uhごerground areas Elay be immersed in water

for lons periods of tible and are therefore in danger of co「roding.

Consequently,  it is important that the inside of the tape is uhiforコly

intesrated to prevent co「rosion.  In addition, the foundatlo, of ACT TAPE U is

hade of net woven cloth so that tticro bubbles do not fo「n inside the tape during

the application process.  The pri口er is ざesigned to be spplied underneath the

tape8  0nC impo「tant feature of ACT TAPE U is its redtlced application tine ‖hich

resuits frO口 the quick drying of the pri□er`

4.2  Watertightness Test

Resardiess of whether the tape used is co「FOSiOn―preventive, a coating, when

inttersed in water for long perioJs, seherally pernits the entrance of water,

which eventually resuits in rldst formation.  Monito「ing the advancement of rust

is important during this period,  We examined the rusting process by neasuring

electric insulation resistance values.  Figure 2 shows the test device we used

t o  c o n d u c t  t h e  w a t e r  t i s h t n e s s  t e s t .

ヽ 1 0…
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The water tightness test ih Yhich the test sattple was i」lttensed in normal

tellperature water fo「 one year, revealeご no rust developttent, ュnd volugle

resistivity reDlaineご relatively high and stable throughout the test period・

When the ir9n plate was continuOusiy heated to 130tlC (Water tenperaturet ,in i mual

of 90°C)3 volume resistivity did not decrease sighificantly after a periOd Of 6

Blonths.  TherefOre, ACT TAPE U appears to be suitable for highiteElperature

undergrOund Pipes.

The adherence of a coating to netal is quite i□portant in terHIs of corrosion

prevention, but the collbined use of the tape systeM and the electrolytic

P「otectiOn technique makes the coating moFe SuSCeptible to peelins.  Holvever,

the results of the cathOde peeling test, which was conducted under severe

conditions, hade it clear that ACT TAPE U aざheres sufficiently to nletal

surfaces, leading us to conclude that ACT TAPE U is effective even when it is

not use』 in conJunction with electrolytic protection.

Platinum wire

3% brine sOlutiOn

Ciass tube

61ass filter

Fig,3i C a t h o d e  p c e l i n g
0 1 1  こ Ca s  」Our n a

test device (The
l, May ll) 1987,

イ
Ca u l k i n g  m a t e r i a l

一 Ooating

i r oぃ p l a t e

一一―一―一 HOt plate

d e v i c e“ r e f e r e n c e d  b y  」_A、 N u m m  i n  t h e
t s  i n  a c c o「さan c e  w t t h  A S T M  6 - 8 ` )

0

0

0

0

0

0

0
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Prepare a sttall ''ho li dayB3(an uncoated area or pinhole) in the center of the

コetal surface of a coated test sattple, and set it as illustrated in Fig. 3,

After the application of a brine sOlution to si口ulate a coastal underground

envi「onttent, apply the voltage (3 volts), assutting there is electrolytic

Protections  The brine solution reacts electroche■ically and changes to a

caustic soda aqueous solution (pH: 12 nin、).  Gaseous hydrogen ettanates from the

snall holiday, and chlorine ras fo1loved by oxygen is generated by the platinu田

wire,  The caating is placed in the strong alkaline at□osphereD and the tape is

「ュised thFOuFh the continuous generation of gaseOus hydFOgen・  in this way, tho

coating's aごheslon strength and resistance to strong alkaline are testedtt  A

EIOre Severe acceleration test technique is requirttd to test higher―teEIPerature

underground Pipes which exceed i30°C, since the temperature of a caustic soda

aqueous sOlutiOn also reaches high levels (コo「e than 90°C).

The results of the cathode peeling test of ACT TAPE U are compared below with

the resuits for fusionLbonded epoxy, which was judged to be satisfactory in the

above―mentioned reference (by 」.A. Nunn in the Oil & Cas Journal, llay ll, 1987).

A C T  T A P E  U

F u s i o n―bo n d e d  e p o x y

Test ConditioR

Norttal tealperature x l 回Onth

130°O x l veek

93°C x l week

(peeled radius)R e s u i t s

O , O  c l l l

l , O  c回

0- 1 . 2 C In

F「oln the above results, we

even at high temperatures.

4.4  Prevention of Human E「F9F

lt is difficult to cOmpletely elillinate human

process, transPo「t, retouching of welds, and

However, wo「k that is alE10St C9mpletety free

these conditions are Eleti l) A proPer □Bthod

available, 2)Short―time site repairs ttust bB

concluded that ACT TAPE U adheres relatively well

e r「o r  d u r i n g  t h e  a p p l i c a t i o l、

i n s t a 1 l a t i o n  o f  u n d e r g r o u n d  p i p e .

O f  h u L a n  e r r o「 c a n  b e  e x p e c t e d  i f

o f  d e t e c t i n g  h u l E a n  e「F O F  l n u S t  b e

possiblei 3)Quick burial of pipes
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酎ust be possible due to fast drying tiコei and 4) Damare to pipes by soil and

rocks durin【 burial □ust be preventable,

Immediately before pipes are buried, the ACT TAPE U SYSTEM ElakeS it easy to l)

田easure the lRinittutt coating thickness through the use of a coatins thickness

出eteri and 2) check for the presence and location of the pinhole, bubble, and

dent through the use Of a pinhole tester,  Moreover, since the primer (UP) used

demonstrates excellent workability and drying properties, it is Possible to

retouch qui6kly On―site.  The co口bined use of ACT TAPE U and an appropriate

protective sheet to prevent danage by soil and rocks during burial 回akeS

application work free of hullan error possible.

The possibility of attaining application perfo「nance free of huttan error and the

high ieve1 0f ttater tightness and acid resistance of the coating itself (see

paragraph 4口2 and 4.5) eli口inate the neeど to siElultaneously provide electrolytic

protection,  Even when electrolytic protection is provi』ed sittultaneously, no

cathode peeling occurs because the coating is Tree of dahage, so such a high

level of adhesion is not required.  In other ttords, for the ACT TAPE U SYSTEM,

the water tishtness test is EOre illlportant than the cathode peelinl test.  F「o田

the standpoint that ttater tightness is relatively 官ood at 130°C, as Peli as at

no「mal teulperatures, the ACT TAPE U SYSTEM appears to be cffective in Preventing

corrosion at high temperatures as weli“

4,5  Test Results

" 1 4 -



5.  ACT TAPE L SYSTEM

The lagging material that is used to oover a heat insulator for heating pipe

Lust prevent the entry and exit of air to create a better ;nsulation effect・ and

alust also protect the heat insulator, prevent the entrance of rainfall, and

Provide a neet appearance,  Sheet ttetal processing, which has renerally been

employed, is far frol satisfactory in this rerard・

The ACT TAPE L SYSTEM is the resin tape water'proofinほ systeh developed to

eliElinate the problells of 60nVentional sheet netal processing.  The ACT TAPE し

SYSTEMas lnaterials and appllcation DethOd are significantly different froコ those

of the conventional sheet ttetal technique.  The fo1lowing briefly ごescribed l)

the material composition and application method, 2)a cOttparison of sheet metal

and ACT TAPE L SYSTEM, and 3) the test results.

5。l  M巴上orial COttposition ttnd Applictttion Method

The ACT TAPE L SYSTEM consists of the followins three rlaterials`  AFl aluninum

pressure―sensitive adhesive tape and/olヽ filler is also used as needed.

a)  Aluninutt mat tape: Protects the heat insulator and prevents the cntrance of

the liquid Oompound inpregnated in the ACT TAPE LT into

the heat insulator. (Applied by どirectly wrapping around

the heat insulator`)

b)  ACT TAPE LT:       Waterproof tape impregnated with iiquid compound.

(NOAWOVen cloth)

c)  ACT TAPE LP1       0vercoat,

These tapes are applled as described below.  Wrap the 巳luminurE mat tape fi「st,

then the ACT TAPE LT“ and finally overcoat with the ACT TAPE LP.

― 16 -



Heat insulatOr ―

For details, please refer to the ttaterial

appltcatiOn specificatiOns.

Vrap aluΠ inum ttat tape Wrap ACT TAPE LT

COat ACT TAPE と P

Basic applicatiOn procedure of the ACT TAPE L SYSTEM

specifications and standard

ハ 1 7 -



5.2 Co河parisOn with the SheeとMe堕上

a)  With sheet Jletal processing, it is difficult to provide coElplete

Waterproofing.  Moreo、′er ,ヽ the sheet Detal vuinerable to deterioration over

tinea  The sheet metal is therefore far more susceptible to the entrance Of

water, albeit only locally, than the ACT TAPE L SYSTE‖t

b)  The areas where water is admitted llay not be clearly wisible, but water lllax

enter through these areas ごuring every rainfa11)co「rOdiボg the inner pipe

and degrading the heat‐insulating effect,

c)  The differences between the two systems may further widen over dependin8 on

alRbient envi「onmental cOnditiOns, the sklll leve1 0f applicatioR ELnd

No
じo m p a r★g o n
iやn m ( Sheet Metal ACT TAPE L SYSTEM

1 Material
durability

Rust can Occur・
Poor performance in severe
enV〕ronmentsど
Easily defo「hed or dattaged.

Rust どoes not occur at all.
Durable 171 adVerse environncnts.
(See chenical resistance)
Soft and resistant to defo「口ation
or damage.

|:を告‖
dt‖
g ilp:!' tape does not

2 Waterproof Incomplete coating・
Waterproofing degrades over
ti net

(Detachment due to

景苦:inilや‖とti:|)raCti°
R, Or

Nearly complete coating.
Long―tertt waterpドoofing is
ensuredロ

り
じ Molsturea

proof

Nil(田OiSture enters
through jOints).

Relatively 8ood moistureiproofin【

Perfo「風ance.

4 A i r  s h u t o f f
e f f e c t

N i l ( a i r  e s c a p e s  t h r o u g h  a
s p a c c  b e t w e e n  t h e  h e a t
i n s u l a t O r  a n d  t h e  s h e e t
m e t a l )・

V e r y  h i g h  ( h i g h  h e a t  i n s u l a t i n g
e f f i c i e n c y ) .

ｒ
Ｕ H e a t
c o n d u c t i v i t y

High (heat radiates fro河
the sheet ttetal),

Lower than the sheet Eletal

Wo「kability D i f f
s e c t
Part
diff

c u l t  t o  c o v e r  d e f o r u l e d
o n s .

a l  r e p a i r s  a r e

c u l t .

Far better workability than the
sheet 口etal.
Easily repaireご on―site.

，
ｒ Appearance Easily contaminated by

rusta
G o o d  a p p e a r a n c e  i s  m a i n t a i n e d
o v e r  a  l o n s  p e r i oど.

- 1 3 L



frequency Of maintenance、  Cold areas, areas vuinerable to wind and rain, or

chemical plants featuring adverse environコental conditions increase the

occurrence of cO「FOSiOn oF どanageコ naklng sheet ttetal コ。rゃ disadvantageous.

d)  As for the heat insulatiヽg effect, the sheet コetal beooDes nore

disadvantageous as the difference between the outside and inside

tenlperatures increases.  F「oL an energy―conservatich standpoint, the ACT

TAPE L SYSTEM is very advantageous・

- 1 9 -
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5,3  Test Results

Test ttSultg of Att TAPE L

The ACT TAPE L SYSTEM3s eXCellent perforlllance can only be obtained when a1l oマ its physical and mechanical

properties are well integrated with each other.  We prepared test sallples in accordance with standard

application specifications and deterコined each physical and mechanical values as follows,

No Test iteng Test Hethoど ResЦlt

1
巳

　
ミ

ｅ
一

β

resistance
130°じ x 7 days″ No cracks.

2
Outdoor exPOsure
tβミや JlS A1415/SUNSulNE―料電THERoMETER/500h No abno「nalities were observed,

Salt spraying test 」IS Z2371/3000h No abno「■alities were observedロ

“
牛
Surface
reslstiv

nsulatlon
tv ASTM D257 2.5x 1011 Ω

V o l u m e  i n s u l a t i o n
resistivity   _

ASTM D257 5.8x101l Ω  Ch

6

7

Breakdown voltage 」IS C2108 126.O kv/0.l mm

Tensile strength ASTM D2370 141 kgf/c■2

8
Elongation after
tensile fracti】「FA ASTM D2370 37.8%

Harどness ASTH D3383 6H lli n,

ｎ
〕 inpact resistance 」iS X5400, Dupont metho3/300 【 x 50 cm Neither cracking hor peeling occurred,

WeBr resistance ASTM D4060/Loadi 500 s x 2 10S ms (1000 「evOlut ions)

う
ん Water absorption 」iS R7203 0.81%

CoHlbustibility test 」lS A9514 Acceptable flame retardancy.

■
４ Chenical resistance

testXl
Oontact the taped surface with the follow―
ing solution, then check for conductivity.

Conducta
lvity,2       surfacc

10% sulfuric acid solution
10% hydrochloric acid solution
5% caustic soda solution
5X brine solutio「l
Xylene
n―heptane
Methyl isoblutyl ketone
Ethyle acetate

After 30 days    None   Discolored
After 30 days    None   Discolored
After 30 days    None   Discolored
After 30 days    None   No abnornality
After  2 days    None   Partially cracker」
After  2 days    None   No abno「nality
After  2 days    None   Partia】ly bulged
After  2 days    None   Buiged or wrinkled

■l  Place the taped surface of the iron plate in each chemical and leave it ギor a fixed time (supplement the

chemical after it is volatized), then check its conductivity by neasuri、= Y01ume resistivity (measure

solvents by substituting theDl fO「 Water).

承2  COnductivity was determined to be nil, based On past experience, since the resistivity was mo「e than i x

1 0 7  0 ` c m・

求   Figures in the table are test results, not suaranteed values`

*   Figures may chanse lf ftlrther lllprovelRCntS are Hlade.
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船 TERIAL SPECIFICA口 ONS

We guarantee that the cOntcnts and Propcdics of the prOduct used h he ActtaPe Sysrems are as dcscribed below.

ネQuality con仕ol valuc

We wtt have ch劉革ゃd the abovc date if an qutti呼of PrOduct is ttmProved,

6諏 cral caに観 ry TaPe

Uses

側ほe tape used h 9onJunction witt A聞100P鉱対Act 10trrOP,

知 XttT isa mttinlfor maktt umm layCr ofthe co■osおn protectian on tteel

PIPe and的側crures sutteded tt temPerature uP t。100t,

Contents
Polyetter non―woven fabr危 飾呼rettAed widl a disPばsant coIBIPosed Of alkyd res血,

aqyllc resin,■On―Poluttg and―rust pittent)extendeI Plttnent,solvent,and additives.

General characteristics

恥le taPe has Superior mechttid strttgth,adhesion tte理山,Pemcab』ity resistancc,

and mainttths Pr。10Bged ooEOSiOtt resistance,

Easy to aPPly by soft non―woven fabric,

Pて。Perties

Bttemal appearzttcc Silvcr c010r〕Ro上

Widdl 50mm.100mIEl.15thm.20thm,300HlIコ

h帥 101B

Thickness ～400μ

Weight 米 >o,住米プm2

Heat resistance l ooqC

Packing

50mm X 10m

100hm× 10m

150mIIB X 10胤

200mm X lom

300mEIX l愉

36rOlls per case

1 8 r o■s P e r  c a s c

12rOlls per case

9ro」spじてcase

6ols pcr case

sher life wimtt One year after dclivery.
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ACT TttE SYSTEMS

ACT PRIMER:ACT 100P

We guarantOc that he cOntents and Propclties ofthc PrOduct used in the Acttape systems are as desαおed below.

ネQuttity con廿ol v』uc

We wtt have ttanged the abOve date if an quality of Productis imPrOvedさ

General category Primer

uscs

The Primer for the under coating嗣血tmcdjaに ●oat used h conJunCtiOn with知

100T and Act100TOP,

舶 100 P  i s  a  m a t e r i』for  t h e  c D E O SおこPro bαio鳳of s t e』PAp e  a n d  s t r u c t u r e s  s u b j eαed

to tempeltamre uP!。looCC.

Cotttents
Thc lnah consthent are alkyd resh and acttlic reshJ and it also contahs恩oR‐pO」utillg

antarust pment,朝 ender Pi伊はcnt,S。lvent,and addit市es,

General characterisdcs
Thc prtter has superお r mttOrosweness,adhesion tteII掛 如 d nexib甑 守,and main_

tans Prol。ェged corrOslon resistance,

Properies

酌 ernal appearance Dark gray ooスoF,Liquid

No■ volatile component * 69.0±2.0 %

Viscosity       米 100■50 PS

SPCCttC ttavity   * 1.26±o,5

駒 t r e s i s t a n c e 10ot

Packil18
5Ks can i Four cans Packed血one cardboard case.

2tl戦:can

Shelf life Wi血血 one ycar after del巾ery.
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We guartttee hatthe cOntents and ProPerties of the Product uscd in dle Acttape systcms are as described bc10w.

*Qualiけ co■宙。l Value

Wew劇はhave challged he abOve date if a■
qua1ly ofprOductis inPrOved,

Ceneral category PFtter

U s e s

TLe pttmer fOr toPCCat uscd tt conJunCtiOn with Ad lαHi征H Act ltxlPa

A宜 100 T O P  i s  a  m a t t t i a l  f O r  m a k i n g  t h e  w e a t h e r pてoof f i L n  o■cor T o s i o n  p r o t e c t【on

layer aPPlied On sted PIPe and smctures suttecred tt temperattre uP to 100℃・

Conten低

メ鑑立殺

Nonrisid POlyurethaneabascd acrylic resin,extendげ

piBment,soivttnt,and additives,

Polynisocyanatc soiveIIを。based

haFdenhg agent.

Genera charaderistics

The primer has superi。【anticorosivencss,chettlical resistance,w引軒 resistance,adhe、

sion stcngh,ultraviolet r弱氏tance alldユexb工並y)and maintahs Pr。10nged cOHosion

reSAStanCe.

ProPe■ ies

白tem』 aPPearance Silver c010r,Liquid Colorless,LiquidB

Nonv。latile cOmPonent * 64と2W「 1% 75±2 W 「%

Vお cosity       米 100± 5oPs

Specttc Gravity    * 1.3o±0,o5

Feat resistance loo℃

Packing

5Kg seti Liquid A(Attin agⅣlめ4.5Kg/c祖 +Hquid B(Httdenerj o,5KB/can

TOw scts Of 5Kg setis packed in one cardbOard casc.

20KB s堅 :Bquid A(脇 h agen0 18鞄 /cm+町 qutt Bヤ脇 dem研)2監 /can

sher Hfe Wtth one year after ddivery.
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ACT PRIMER:ACT 100MP

W●guarantee hat the contents and propcties of the produd used in thcActtape systems are as desttibed below.

Genttal ttte5oTy Rust converter

Uses

軌e prmer fOr makttg Passivatio■ofrlltt used h coniunCti。工wtt SSPC SP-2(SIS

St tt h gade Of surfacc prePara宜。n.

Act l側MPお a mtteri』fOr the surface tteath8 0ftteel pipc and structures suttected

to temperaturc up t0 100t.

Co■tents

ン ヽ 熙 :母S麟麟靭:1繁岳ヽ 諸襴
Alkyd resin,and acrylic resh,■o■LP。luttg

anttust pitttent,弱ender P耗押如t SOlvent,

and addiivcs,

Aqueous soludoュ of phosPhOric

acid.

Genば 田 characteristi弱

The primtt htt suPerior anticorrosiv9はess,adhes

sio■strentt and geぷぉュity,and maintalls PIoい

よonged corroslo■resistance,

T h e  r u s t  c o■Vばte r  m a k e s  P a s s i V e

貧曲m in black and contrOi the grouth

of a rusta

醜 yto Pe■●けate to the bOttom of

Pitthga

Propα ties

酌 emal appearance CIay color,Liq■id Black color,Ltquid.

Nonvolade cOmponent * 64±2 W「 % PF【0,l orless

ViscOsity        米 60±20PS

sPecnc cravⅢ   * 1.25±0.05 1,80=0.価

Hcat resistEnce ltxl℃

PaCkiR3

5Kg se,t Liquid A cMtth agenり 4.5Xも/cm tt Lquid B Q協価dener)0,5Kg/can

TOw sctt Of 5Kg setis Packed ll1 0ne cardbo8rd CaSe,

20Kg sα :Hquid A(脇 h agCnt)18Kg/can+Liquid B(Httdenelr)2Kg/can

Shelf ltte Within Ome year tter del市ery`

米 Qu択町 cOntrOl value
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ACT FILLER:ACT 100MAC

We suartttee ttat tte contents and Propcdes of tte product used h the Acttape systems are as describcd below.

*Quality conょOl value

We will have cham8ed the abOve date r tt qualitt Ofproduttis ttProved、

General cate3ory Ccment

Uscs

Act 100MAC used h conJunctlo■with Act 100T,A航100P and Aa 10GToP.

The倒 隆r for smoothttg a Part of ulleven shape of which is pipett flange and collnocttons

Sutteaed tO temPerattFe up t0 100t,

Csntedts
The ttah constituent is liquid sutheiC rubber resh,and i also contains varioLS Pig五的t

(hCludhg aame retarding Pitten低),

General characterisはcs
he filer has superior adhesおn stength and ttexお工ity,

Easyto apply by lint sPecifiC gavi呼・

敗oPttes

酌 em』 appearance 位 ay coloて,Clay

N。息volatte component * 99ら0とlsO%

Vるoosity         * 1000PS at 25℃

SPeCttC Gravity    * 1.21=0.1

HOat FeSlStancc loo℃

Packhg 1 8 K g  t t e ( 3 K B  x 5 b t t s )

Shdビ liFe Withil one yctt afier dcLveryロ



MATERIAL SPECIFICAT10NS

ACT TttE SYSTEMS

ACT『 lLLER:ACT 100W

Wcl即 rantee ttat he conte■t and ProPerties oFthe product used in the tt tapc sstems are as desαibed below.

本Qualitt COntr。lv』ue

We will have changed the abOvc date if an quality of product A improv胡台

Ccncral category Ftter

Uses

Ad 100Mr used in cttunttioュwm Act300T,撤 100P)舶 100TOP md AH 100MP・

The tter fOIsmoothttg tt u■even surface of metal with Pitting.

Act 100FTY is a material fOr the surface preParatian of steel Pipe and smαures subieCtロ

胡的temperatuズc up to 100t.

Contellts
The mah oonstituent le alkyd tth and aqyEc resh7 and i also cantains,on―polluttB

antarutt Pment,じxtender pigment,solvellt,and addidves.

meral chttacteTttdcs
The finer has suPerior and∞町。s市eness,adhesion stre■か and ttexiblity,加dm航 ‐

tains pro10nged oo府osio■resistttce.

Properties

malaPPearaaCe Sttver color,Paste

NOnvolatne cOHlpOnent * 80.0±2.0 %

Viscosi呼         * 1000PS and over

Specific Cravity     岩 1.50±0,2

Heat reslstance 1側℃

Packing
5KB MII〔 Four cans pattcd

20Kg can

m one cardbo‐ d ctte・

Shelf life Widlin oェe year af依ァdclive■ト



SITUA配 ON IN 7 YEARS LATER AFTER INSTALLAT10N
AT BERTH IN REFINERY PLANTIN JAPAN

IINSTALLED:IN JULY,19941 1PICTUREl18 SEP.,2003]



AT INTERNAL ON REFINERY PLANT

PICTURES FOR ACT TAPE

IPICTURES t 22 APR.,2003]

Ittrオ
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PICTURES FOR ACT TAPE 100SYSTEM, SG SYSTE]M:9 YEARS LATER

ON BERTH IN REFINERY PLANTIN JAPAN

ACT 100 SYSTEM

EINSTALLED:JUEY,1995]      EPICTURE:14」 AN.・2004]

ACT SG SYSTEM
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(lNSTALttD!1996)

(lNSTALLED:1997)

ACT TAPE WH SYSTEM

(PICTURE:OCT,,2000

(PiCTURE:OCT.,2006)


