Anaerobic Se

alants for Pipes

Introduction

To maintain the tightness of sealing for air or liquid, all joints, flanges and threads must be
free of leakage. Since its foundation, Three Bond has developed sealants to prevent leakage.
Recently, we developed a highly reliable anaerobic sealant to prevent leakage from the threads
of metallic pipes. This issue introduces that sealant, ThreeBond 1110D, and describes its char-

acteristics and use.

Hereafter, ThreeBond is abbreviated to
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1. Current methods for sealing pipes pipes. Steel is the most commontetial for pipes,
1-1. Applications and types of pipes and sealants arindispendale to pevent leakge
Table 1 shavs the @neal goplicaions and types of from steel pipes.

Table 1. Applications and types of pipes

Application
: Water sup- :
Pipe types Cvf/);)tllenrg Vagi(l)r, Refrigerant ply, F_irep Veaiﬁlgt]i’on Neglgjsral LP gas
extinguisher
Steel pipe O O O O O O O
Steel pipe lined with
Vinyl cr:JhFI)oride O O O
Steel pipe coated
with ngS—powder O O
Coated steel pipe O
Stainless steel pipe O O
Copper pipe O O O
Steel pipe coated on
outsidz F;:urface O © O
Cast iron pipe O O O
Vinyl pipe O O
Polyethylene pipe O O O
Lead pipe O
Hume concrete pipe O
Flexible pipe O
1-2. Method of connection and sealants Table 2. Pipe joints and sealants
Pipes a@ most commoml connected ¥ means of Bonding method Sealant

flanges,welds,and theads. Table 2 lists connection Flange bonding Solid gasket
methods and the sealants used withheafcthem. Welding bonding —_—
Liquid sealantsmost often solent-type are widely Screw bonding Liquid sealant
used 6r joints with theads. The fllowing sections desitre the diferences

between anaabic and solent-type adhesges.
2. Comparison of anaerobic and solvent-type
adhesives

2-1. Hardening and curing

The main diference betwen ana&bic and con
ventional sealantof piping is their esin component
and their cung medanism. T T T

In the sealants moin common usespecial poy-
mer esin is dissoled in solent. As the sealant
evaporates,the esin etums to its oiginal stae; tha
is, it solidifies.

The anaasbic type does not use sett. Raher; it
polymerizes ty a dhemical eaction,and theefore it
“hardens.

B Chemical
reaction

0 SO
A solvent-type sealant loseslume as the soént Solvent type Anaerobic type
evaporates. Since an anadiic sealant contains no
solvent it loses little lume (Fg. 1). Fig. 1. Solidifying and hardening



2-2. Setting time
Solvent-type adhesge requires setting time to let
the solent eaporate after the sealant is ded on

the theads. Anaeobic sealant does not need this

Process for solvent type

. Application to
lDegfeaS'”gl male threads

Application to
ferr)r?ale threads >
)

time; the thead can beiXed as soon as it is dea
This substantiayl reduces the wrking process time

(Fig. 2).

Setting time

> >

(when required

Process for anaerobic type

. Application to >
l Degreasmgl m%ﬁe threads

Fig. 2. Working process

2-3. Easy handling

A solvent-type sealant ineases in viscosity kren
ever the container is opebgecause the sant evap-
orates. Anaerbic sealant contains no seht, so its
viscosity emains constantAlso it comes in a tube
which is cowenient to caly and handle

2-4. Coating amount

Anaepbic sealant,unlike solhent-type sealant,
does not hee to be pplied to the ente thead
Applying a small amount to the male ¢hds beaire
fastening yields aapd seal. One tube of sealant will
seal maw joints. For a 3/4-int pipe you need onl
about 0.3 g to seal a jointed.

Table 3 shavs the @proximate amount of cding
neededdr different boe sizs.

3. Characteristics of TB1110D

TB1110B a predecessor 6fB1110D tha is still
sold tod®, can be used to bond theehds of metal
lic pipes. Havever, it has seeral problems. Fr
example it is had to detab connected pipesr even
to detemine the asa where TB1110B has been
applied because its color is sematrspaent. Pipes

2-5. Reliability

Anaepbic sealantdrms a ine thiee-dimensional
network stiucture after it is cued offering excellent
resistance tolemicalssolvent,hed, and weaher. It
gives higher iking strength than soknt-type
sealantand efectively prevents soews from loosen

ing.

Table 3. Coating amount

unit: g
Bore (inches) 3/4 1 2
Solvent type 0.5 0.7 1.5
Anaerobic type 0.3 0.4 0.8

connected witiTB1110D ae easy to dethc Also,
TB1110D is elasticand a coting of it is easy to
chek. So,TB1110D is suithle to use on pipes.

In the nat section, the plysical popeties of
TB1110D ae compaed with those of anaebic
sealants usedf other puposes.



3-1. Physical properties

Table 4 shavs the plysical popeties of TB1110D
and anaeabic sealants useaif other puposes. All

of these poducts come in tubes andvieahigh vis

cosity and high thixobpy, which prevent them fom
running deovn after thg are gplied

Table 4. Physical properties of TB1110D and other anaerobic sealants

Test item Unit TB1110D TB1110B TB1130 Note
Appearance —_— Milky white paste| Cream color White paste
Viscosity | Pa-s {cP} 25 {25000} 34 {34000} 14.5 {14500} BH, No6, 20
Thixotropic ratio] ——— 5.5 6.5 4.8 2/20 rpm
Specific gravity] —— 1.15 111 1.15 Specific gravity cup
For metal pipe -
Note bounded by sF::Fews; Strong fixing For taper plug

good demountability

strength

3-2. Strength and removability

As Hg. 3 shavs, the beak loose tajue of sealants
increases in m@potion to cuing time TB1130 tales
more than 24 howrto cue completet and ead its
maximum break loose taque The beak loose
torque of TB1110B ises quikly, and the ihal
strength is stonger, but pipes connected and sealed
with this sealant cannot easibe detabed with an

kgf/lcm or moe. TB1110B is best Wwen you want a
sealant thiacures quigly and brms a stong joint on
pipes thawill probably not be detdred TB1110D
like TB1110B cures completgl in 24 hous, but its
final stength is vealer than thaof TB1110B and so
pipes connected and sealed with it can be Hethc
with an odinaly wrendh. For pipe joints thaneed
periodic maintenancelrB1110D is best suited

ordinaly wrendh, because the gingth eates 2,000

Break loose torque (kgf-cm)

Hardening time
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Test conditions
Test piece3/4-inch steel pipedegreased

Fig. 3. Curing speed (25°C)

Tightening togue:58.8 N-m {600 kgf-cm}



3-3. Curing at low temperature

The cuing speed of anaebic sealants is Bdcted
by the surounding tempegture. Special ca nmust
be talen when cuing a low tempeeture, because the
culing speed sles davn. As Hg. 4 shavs, at low
tempesture cuing slovs davn and the brak loose
torque does not inease &st. In sub casesa pimer

(curing accelegtor) can be used to accedr the cur
ing speed and inease theifal stength.

With a pimer, Fig. 5 shavs, the adhesie cues &
a suficient speed\en d low tempeature. Also, a
primer contains ingedients thaincrease theifal
strength.

Hardening time at low temperature
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Fig. 4. Curing time at low temperature

Test conditions

Test piece3/4-inch steel pipedegreased

Curing tempeature: 5°C

Tightening toque:58.8 N-m {600 kgf-cm}

Hardening time at low temperature, primer process

Break loose torque (kgf-cm)
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Fig. 5. Curing time at low temperature, primer process

Test conditions
Test piece3/4-inch steel pipe
Curing tempeature:; 5°C

Tightening togue:58.8 N-m {600 kgf-cm}
Used pimer: TB1390



3-4. Sealing performance

Tables 5 and 6 shwthe initial sealing pedrmance
of anaeobic sealantsAs Table 5 shavs, TB1110D

mance gen shotly, after tightening

TB1110B and TB1130 ofer good sealing pedi-

Table 5. Sealing characteristics (short term)

Table 6 shavs thd after 24 hows no leakge is
obseved with ary of the thee sealants.

Compressed medium| Test method Unit TB1110D TB1110B TB1130 Note
Water 3TS-350-92 | MPa {kgf/cm?} | > 3.43{35.0} > 3.43 {35.0} > 3.43 {35.0} *1
Air 3TS-350-92 | MPa {kgf/cm?} | > 3.43{35.0} > 3.43 {35.0} > 3.43 {35.0} *1
Antifreeze 3TS-350-92 | MPa {kgflcm?} | > 3.43{35.0} > 3.43 {35.0} > 3.43 {35.0} *1

Tested pipe 3/4-inch steel pipeTightening toque :58.8 N-m {600 kgf-cm}. Measuorent stated 5 mirutes after

tightening

*1 Compeession speedQ.49 MR {5 kgf/cnf}l/minute Peak pessue, 3.4 MPRa {35.0 kgf/cni}, not sustained

Table 6. Sealing test (24 hours later)

Compressed medium| Test method Unit TB1110D TB1110B TB1130 Note
Water 3TS-350-91 o No leak, abnormality | No leak, abnormality | No leak, abnormality| *2
Air 3TS-350-91 . No leak, abnormality | No leak, abnormality | No leak, abnormality | *2
Antifreeze 3TS-350-91 . No leak, abnormality | No leak, abnormality | No leak, abnormality | *2
Turbine oil of JIS type 2| 3TS-350-91 e No leak, abnormality | No leak, abnormality | No leak, abnormality| *3

Tested pipe 3/4-inch steel pipeTightening togue 58.8 N-m {600 kgf-cm}. Hatening condition25°C for 24

hours.

*2 Compession speed.49 MR {5 kgf/cnf}/minute Peak pessue, 3.4 MPa {35.0 kgf/cm}, sustaineddr 1
hour

*3 Compeession speed.98 MR {10 kgf/cnt}/minute Peak pessue, 9.8 MPa {100 kgf/cnd}, sustaineddr 1
hour

4. How to use anaerobic sealants
4-1. Procedure

The following descibes the ppcedue for gplying
an anaasbic sealant.

(1) Using a éoth, remove dévris and cutting oil left
on the pipe in the cutting peess,and emove
grease with sokent.

(2) Coa the male theads cept one or tw a the
top, with the sealantand damp the joint to the
proper togue (sedable 7).

(3) Wipe excess sealant bthe pipe with a loth.

Photo 1
Photo 2 Photo 3
Table 7. Tightening torque
Normal diameter (Inch) | 1/2 3/4 1 lusa | 1Lar 2 212 3
Standard tightening torque |(kgf-cm)| 400 | 600 | 1000 | 1200 | 1500 | 2000 | 2500 | 3000




4-2. Points to remember

a. Excess sealant

In using ana@bic sealants sticasTB1110D and
TB1300, 0ne needs tode in mind tha they cure
only on metal,within a cetain tempegture rang,
and an excess does not ocaiif exposed to air If arny

m./ Anaerobic sealant

Fluid ———»

excess sealantuns inside a pipe andemains
uncued, it might dog the flters (Fg. 6). To prevent
excess sealantdm running into the pipgeave one
or two male theads uncdad when you gply the
sealant.

"\~ Cause of blocking

Fig. 6. Excessive sealant in the pipe

b. Piimer

As was mentionedlave, anaeobic sealants cer
more slavly at low tempeature. It is ecommended
tha you useTB1390,a pimer (cue acceleator) for
the peprocessingwhen the tempeture is @ 10°C
or belav. TB1390 is a s@y-type, and is easy to use
To use itdo the bllowing:

¢. Remwing oll

TB1110D can bsorb a small amount of the cutting
oil with no loss of sealing pefmance An exces
sive amount of cutting oilhowever, can lawer seal
ing perbrmance by hindeing the adhearnce of
metal and sealant.

Therefore, be sue to emove oil bebre sealing

(1) Using a toth, remove foreign mater and esidual
cutting oil on the pipe after it is cuand emove
oil with solvent (same af the nomal tempeg-
ture).

(2) Spray the pipe theads thasughly with TB1390.

(3) When the sealant s, follow the same e
dures to assenid the pipe

/ ‘_\ Layer of cutting oil

Fig. 7. Residual Cutting Oil



5. Conclusion We hope to gher moe information aout our cus
TB1110D a nev grade of ana@bic sealantwas tomess’ requirements so thiawe can povide them
released in 1998. with the suppdrthey need

Three Bond Co.l-td.

Reseath and Deelopment Diision T. Nemoto
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