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YORK INTERNATICNAL CORPORATION y
2.0. BOX 1592 YORK, PA 17405 RECDWET AN

L) o e e — '-CQ1
717-771-7890

EL s

INTER-QFFICE MEMO

DATE: January 7, 1390 M-304-91

SUBJECT: Supplement to Y E S offer - Epoxy Coating of End Sheets

FROM: R. G. KOZAK - 361A ;;g£¢9M
TO: o

District / Zone Service Managers. - {M25)

Area Service Managers (M25C)
Customer Service Representatives (M25B)
Service Assistants (M28A)

Recently Tom Bowers, cur district service manager in Cincinnati,
received an excellent procedural specification for an alternative
coating product called Belzona. Perhaps mapny cf you have either
heard of or have used it. In ordar to give you the benetfit cf
this alternative, I am attaching this information. File it in
the overview secticn of Y E & Offer # 9, "Epoxy Coating cf End
Sheets."

If you need tc contact a Belzona representative directly, a
central contact number has been listed in the materiazl.

Whether you cheoose to use the Belzona products or nct, the
informaticn contained will be useful in periorming Epoxy Ccating
work. I encourage you to read it.

Epoxy Coating prejects have been used successfully as a speclalty
S & R offering by many districts. If you have not proposed this
offer to a prospect recently, it might ke time to dust off your

Y E S material on this subject, This is another gecad way to
recreate cur customers.

Thank you Tom Bowers for this information.

Best regards,

sint
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EEAT EXCEANGER REPAIR USING BELZCNA MOLECTLAR COATINGS

APPLICATIONS

Tuse sheet coatings can be used €5 rebuild and resur<aca metal
surfaces that are subject o erosion-corrosion, accelerated by
impingement, entrainment, cavitaticn, or bi-metallic corrosion, as
a result of water or agqueous saluticns flewing under turbulent
cendivicns at temperatures belew 140 F (60 C}. Egquipment that can
be treated inclucdes centrifugal and turbine pumes, butterfly and
gate valves, elbows and T-pieces, Frcoellers and bow thrusters.

Tuke sheet coatings can alsc be used ta rebuild or pratact tube
sheets or water boxes cn heat exclange ecuipment. Tha Belzona
material used in this application is wear-resistant and durabis.

Tests have shown that a tube sheet rzpaired or protactively coated
Wi1Th 3elzzna Molecular Ceramic Metal will noc lose its integrity
wnen norzal repairs, including rerolling or replacement of tubes,

are _ater zerformed on it. In the ca2se of a completa retibing job,

nowever, small anounts of the ¢ating material may chip of=f.
Remaining naterial will naevertheless remain firaly konded %o the
Tube sheez, and an additional ccating can be applied, witheut
rexmsving the original coating, to restore the nrotective ability
of the rmatarial,

Ctszcaers cften ask how much of the original tube sheet thickaess
ccu.d erzde befecre coatings could ne longer provide =2 satisfactory
Teralr, Coatings cannct substitute for meral Strength. The tube
SNeeT TWuUsST maintain i<s structural integrity in tha repairs process
=2 werk properly.

STTEZCTION

Belzcna technical representatives, located throughout the United
States, will provide technical Suppart upen regquest, Contact
Belzcna at the fsllowing address Zor the name cf the nearest
Belzona representative:

Belzona Amerieca, Inc.
2000 N.W. B8 Court
America's Gateway Park
Miami, FL 33172
305=5%4~4994
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PROCEDURES

Sefcre apzlving coatings to tube sheets or water boxes, check that
tukes are in gooed condiszion. IZ "condition e¢f equipment is
Jquesticnakle, tubes should be replaced and rolled in beforae cozting
is applis=d. Any standing water in the tukes should be btlown out
using an air line. Preccsed tg complately dry inside of tukes by
blowing frgm a large fan through them. It works best to run iv 12
To 18 hours. It is most important that tubes are completely dry
cri the inside.

Surface Preparation is necessary %o ensure effective molecular
achesion ©o metzl surfaces subject tc erosion-corrssion at=ack.

On the surface tc be treated, use grit blasting ecuirpment and 1240
Blacx 3eauty Grit to remove any weld or CuTIing scale or any
surZace lazinaticons (tears or shelling). Grind all edges or
lrregular Drotrusions to a sSmocoth conTour with a radius of not less
tiaan 0.1 inm. (2.3 mm).

Chiller neads that are 26" dia. or larzer should be worked one end
at a =ize. Periocrm all precadurses on one end {(to cempleticn)
ceZore satiing up and finishing the other end. I+ works best *&

de one end gne day, and the ctiler end the nexs day on larga units.
Build dust-proof "house" on end ta be blasted. Use scme type of
vacuun system with exhaust to outside or an inlins dust filter,
Blasting dust getiing into a powerhcusa or machnine room will cause
considerazle damage to elect=is metsrs that ara ranning. The end
A0t keing tblasted nust be sealed off so duss and grit dces net
escage into the room. Good light should be provided fer blasting.
The =zest critical areas te ke cleaned ara the deen bi-metalic
corrosion that ccours where the cocprer tubes and steel shast come
tzgether. It zust be cleaned to a white/ccpper finish. wWith
nernal care in klasting, no damage is dcne to ccpper tubes. Tubes
are ret corked during blasting.

SLAST-CLZANING - All surfaces to be treated with Belzona Cerarmic
Metal zust ze blast clzaned. The ai- supply used in this blasting
must be oil-and-watar-free. The substrata must be blast-cleaned
To the feollowing standard:

AMERZICAN STANDARD NEAR WHITE FINISE
SSFC~-3C-10-53T

"Cne from which all oil, grease, dizt, mill scale, rust,
ccrrosien products, oxides, paint, cor other foreign matter have
Reen coumpletely removed from the surface. At least 55% of each
S@uars ingch er suriface area shall be fres of visible res:idues and
tle remainder shall be limited to the ligh* disceleration menticned
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above. FPhotographic or cther visual standards of. surface prep-
araticn may be used as provided in the Appendix to modify or
urtier define the.surface if specified in the contract."

Abrasives for grit-blasting should be chasen to provide the
speciZled level of cleanliness 'while ensuring a minimum prefile
depth of 3 wils (75 microns). Abrasives may be either metallic or
nen=metallic. Because abrasives must be ancular, glass beads and
other sonerical matsrials canncet he used.

Jter tlasting to the proper finish, remove the "“and covering' that
wWas put Sver the unbiasted end of the machine. Use air nozzle and
at least 20 psi air pressure to blow grit and dust cut of each and
every +tube. Blowing it back into the "tent house" while dust
vacuuz is still on. Clean up blast media and residue from blast
cleaned end of the machine. Vacuum chiller head and watar box.
AT thls point be prepared to move from cne operaticn tc the next
very guickly. In some damp atmosphere's you will have from 2 to
3 heurs aftar blasting that the near-white blasted steel will star=
to "bloem" or rust.

Whers lZezs of equipment have been immersad far leng periocds of
ccrrzsive salutions such as saa water, all areas involved sheould
be klastad to the standards quoted above and then lef- for a
minizum of 24 heowrs. At the end of this pericd, the entire area
MUST e given a prush blast to remove all salts which may have
sweatzd ¢ the surface during *hat pericd. If necessary, this
precafure zust be repeated until all ingrained salts have been
removed.

T

he cna Molecular Technical Services Departuent may be
consu

3elz

ltad Ior additional information.

Operazors should alsc take care not =o touch the prepared surfaces
¢r allcw any contarpinants ta contact the surfaces before the
Belzona zaterial is applied. £ oxidation does occur, *he surface
must ke blasted again before the coating 1s applied.

CORKS

Cork size should be determined and corks Purchased pricr to
starting the job. The corks purchased fer the <job should
physizally be checked on the machine te insure proper f£it,

To prevent matarial from entering the “ubes during treatment, corks
¢f a zaximum diameter slightly greater thap the internal diamater
Of tha tube should be obtained (Table 1). One cork should. be
pusiied inta each tube. When all tubes are plugged, a flat piece
of wood should be used to level all thae corks with the tube ends.



Page & of 11

TABLE 1 - CORX SI2Zs

CORX SIZE NO. 2 3 4 5 5 7 3 9
Top Diam (in.) /2 9/16 5/8 11/16 3/4 13/16 7/8 15/16
Bot=sm Diam (in.) 3/8 27/64 15/32 17/32 37/64 5/8 43/64 47/64

CLEANING ~ Using a 2" or 2-1/2" bristle paint brush with 1/2 the
length cf the bristles cut off, scrub the entirs blastad surface
with Belzena N.F. Cleaner Degreaser. Stare at +he tap and wash
downward over the intira surface. Apply a final once-over with
fresh solvent teo ensure total cleanliness.

*RRCACTION*** Solvant vapors must be vented from the werk site at
all tizes during cleaning operation.

Blow gigan air over corks to insure taotal solvent avaporation
befcre cratings are applied.

APPIICATICN OF CIRAMIC R-METAL

MIXZNG - Belzona Ceramic Metal is packed in plastic eccntainers.
To activata the material for use, “he Ceramic R-Metal Solidifier
mustT be added to the Ceramic R=Metazl Base, and tha 2 Components
mixed thercoughly. To achieve this, the contents of a coomplete unit
of Caramic R-Metal should be transferred to 2 Belzona Mixing Board
which is free of grease and other contaminants. The entire
cantents ¢l the Sclidifier container should then be added +o the
Ceramic R-Metal Basa.

The molecular reaction begins when tha 2 compenants ars mixed. To
¢btaln the full mclecular advantages of Ceranmic R=Mertal, and to
Prevant streakiness, the components zust be mixed to a homogencus
ccnsistancy.

Optizum nixizng ogours whan the ambient temperature exceeds 50 F (10
C). At lower temperatures, the modules containing the compenents
should be warmed in an cven, or by partial izmersion in warm water,
until their contants reach the maximum temperature of 77 F (25 C).
During partial immersicn, container lids must be secure to prevent
centact of water and components.

Unless otherwise indicated, neasuring and nixing must be carried
out using the plastic spatula provided.

NOTZ: Under no circunmstances sheuld a mixing utensil used with one
COOTOnent gontact the other compenent witkout Raving been 100%
effectivaly cleaned first.

Temcerazure and surface area deterzine the usable life of Qaramic
R-Metal cnce it has been mixed. A large "ball" of the material
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will have a shorter usable life than the same mass cf material
spread over a large surface. The usable life of a 2~ky nix of
Ceramic R-Metal is given in Table 2. cCeramic R=Metal not apglied
within the specified time limits should be treated as waste.

TABLE 2 - USABLE LIFE CF 2 KG OF CIRAMIC R-METAL

Temperaturs Usable l1ife after mixing
(F/C) (Minutes)

41/ 5 a5

50/10 30

59/15 25

£§38/20 20

77/25 15

86/30 10

AFFLICATION -~ Belzona Molecular Ceramic R-Metal should be applied
when beth the air and substrata temperatures are between 41 F (5
C) &nd 88 F (30 C}. Below this temperature range, the material
will be ftoo stiff for easy applicatien, while above tHis
Teoperature range, the material will ke too "fluid" to enrable tha
required thickness tc be maintained on vertical surfaces.

The integrity of the divisicn bar seal is extremely important for
The proper operation of a multipass heat exchanger and must
waersicre be carefully rebuilt before expesed tubes are coated,
The seal area should ke reconstructad using a "square® steel
secticn or angle iron former of a suitable length with a width
equal to the width of the seal area to be rebuilt. This former
should be dagreased and coated with Release Agent. Aftar Release
agent has dried, Ceramic R-Metal shculd ke applied tc both the
forzer and the surface of the tuke sheat to Erevent air entrapment,

The former should then ke carefully placed in the Proper location
acrcss tae tube sheet and clamped in place. Cnice the Belzena
Molecular Ceramic Metazl has solidified, the steel secticn sheuld
De removed and any needed dressing down can ke implemented.

As socn as former is removed, Ceramic R-Metal repair can begin on
exposed tubes. .

Ceramic R-Metal should be applied directly onto the prepared
surzace using a gloved hand cr the plastic applicater provided.
The zmaterial should be pressed down f£irmly to remove entraprped air
anc T3 ensure maximpum contact with the surface. Air pockets at
crevices or sactisn changes cannot be tolerated and mugt always be
remcved, The edge cf the plastic applicator is particularly
effactive in forcing Ceramic R-Metal +to the bettsm of any
irregqularities.



Page 7 of 11

Belzona Molecular Ceramic Metal should be applied ta the plata af
the heat exchanger and built.up around each tube end. Striking off
level the Ceranic R-Metal with the +tube ends. At this stage do nct
add heat to the Ceramic R-Metal. This will cause it to "kick over"
and solidify too guickly.

SOL_DIFICATION - Mimimum sclidificatien has occurred when areas
rebuilt with Ceramic R-Metal are firm enough to accept the
resurfacing layer of Ceramic S-Metal. This time will vary
acesrding to the thickness of material applied and air temperature.

Wiile the Ceramic R-Metal is setting firm enough t& accept the

irst coat of Ceramic §-Metal, constrict a 10 foot to 12 foot long
Visgueen cr Canvas tube. Viscueen should be two layers thick. One
end will be wrapped around and taped +o the head cf the chiller you
are werking on., The other end will be taped closed. [g not attach
to machine at this time. - Please keep in mind, the application
sheuld e meving aleng as quickly as paossible.

RESTRTACING WITH CCSRAMIC S-MET = After all pit=ed and heavily
ercded arsas have been rebuilt with RBelzora Molecular Ceramic R-
Jdetz’, the entire area should be resurfaced with Ceramic S-Metal.
Applicatizn of thas resurfacing layer of Ceramic S-Metal should be
carried cut within 15 %z 30 minutes of final application ¢f Ceramic
R-Merzl.

MIXING THE CERAMIC S-METAL FOR THE FIRST (BELUE) RESURFACING LAYER -
Belzona Mclecular Ceramic S-Metal is Facked in a plastic cgntainer.
To activate the material, the entire contents of the Cerapmic s-
Metzl Solidifier (Blue) container should be added te the Ceramic
S-Metal Base couponent, and the 2 components mixed theroughly until
a hczcgenous mixture fres froz streaks is cbtained.

Mixing is easier when the ambient temperature exceeds 50 F (10 C).
At lower temperatures, componants must be warmed in an oven or by
partizl immersion in warm water, until they reach the maximum
sexrperature of 77 F (25 C}). During partial immersion, container

lids nust be secure to prevent centact of water and compeonents.

Temperature determines the usable 1ife of Ceramic S-Metzl once it
has been mixed. The usable life of a one=-Xg. mix of Caramic S-
Metal is given in Table 3. Ceramic §-Meta]l not applied within tke
specified time limits will net provide maximum molecular bending
and shculd therefore be treatasd as wasta.



Page 8 of 11

TABLZ J = USABLE LIFE OF ONE XG OF CIRAMIC S-METAL

Temperaturs Usable Life
{F/C) (Minutes)
41/ 5 50
3Q/10 50
59/15 40
68/20 30
77/25 20
86/30 10

APPLICATICN - Belzona Molecular Ceramic S-Metal should be applied
when both the air and substrate temperatures are between 41 F (=
C) and 86 F {30 C), Belew this temperaturs range, the material
will be oo stiff for easy agplication, while above this
Cemperature range, the material will be too "fluid" *5 enabcle the
required thickness to be maintained ¢n vertical surfaces,

Carazic 5-Metal sheould be applied wi“h a brush whose bristles have
been cut =3 half their criginal length. All bol:o heads, crevicss,
proTurferances, and other sharp edges should be cdouble-azataed +o
erevide an adequate filz thickness,

The recomzended resurfacing thickness of Caramic S-Metal is 10 tz
1% 3ils {2E50=375 microns) per laver. This eduates tec a practical
coverzge rate oI 1.0 Xg Ceramic S-Metal per 11 sq £t per layer.

SQL_DIFICATION - Minimunm selidification has occurred when +he first
resuzZacing layer of Belzona Molecular Ceramic S-Metal is firm
enouzn Lo accept the Iinal resurfacing laver of Caramic S5-Metal.
The tize will vary according to the thickness of the material
aprlied and *the aixr +emperature and humzdity. Under normal
cendiltlons, the sacond laver of Ceramic S-Metal can be applied
within 20-45 minutes of application of the firs: layer.

MIXING AND APPLYINS THE SECOND (GRAY) TAYER COF CIRAMIC S-METAL -
Proccedures are the same as outlined for the craation and
apclication of the first (Blue) resurfacing layer, bur Ceranmic 5-
Metal Solidifier (Gray) should be used to activate the Ceramic 8-
Metal Base. Application instructions and time limits are the same
as outlined abkgva.

AS scon as you finish the seccnd coat appilication, at+ach the
Visgueen cor Canvas tube, that we previcusly discussed, %¢ the
finisned end of the machine. This will act as a back stcp and
basket o catch the corks. Immediately go to the opposite end of
the machine where yvour air nozzle with a tapered rubber end cap has
Leen readied to blcw out the corks. Minimum 100 psi. Place rozzle
irts eagh tube sc it will seal any leakage. Pressurize each tube
until the cork blows into the Visgueen tube at the other end.
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Quickly move tc the next tube and proceed until all corks that will
bElow ocuzm, have.

The reason you have been inst=ructed to move quickly thrcugh the
last several steps is that the Ceramic R~Metal has stareed to
sclidily. Some of these corks may be stubborn in c¢oming out. If
some of the ¢orks do not come ocut, wati until the coating has cursd
"tack frees." Remove them with the following procedure:

Place the ball of a medium size ball peen hammer in the centaer of
the cork. Hit the hammer with a plastic or rubber mallet driving
<he cork fack into the tube. Ksep tapping the ball peen until all

Lurrs or rings are removed from the inside of the corper tube.
Remove the czrk with air or a cork screw.

Inspect and fouch-up any veid or open areas around the tubes with
Ceramic S-Metal. Set up and perfezx all the same Frocedures to
unfinisned end of the machina,

—

fe zinal resurZacing laver of Belzcna Molecular Caramic S-Metal,
2 and final solidification must be achieved bafors the
part is impersed in any ligquid. The fimal solidificatison
11l depend on the temperature the whole SYstem experienceas
afier ccmpleticon. Table 4 specifies minizum sclidification times
ar given tamperatures. Prerature Iiomersion of the system will
re-zxd solidificaticn of the coating and could affact subsagquent
perizrmance.

FIHAL SOLIZIFICATION TIMES AND TEMPIRATURES - Aftar aprlicaticn of

TABLE 4 - MINIMUM SOLIDI?ICATIDN TIMES BEFCRE IMMERSION

TencerzTur Minimum Selidificatiecn Time Before Immersion
(F/C} (Days)
41/ 5 5
50/10 4
35/1¢% 3
68/20 2
77725 1-1
B&/30 1

TECHNIQUES

Hamper all corks flush with the tube ends, since protruding corks
Erevent arplicaticn cf the coating between tube webping where most
damage ozcurs. See Table 1 for coark sizes.

thougn it is cheapasr to2 use ccorks than rubber stocppers for this

Altheo
purzsse, taey can only be used cne time because they are usually
daraded during remcval from the tubes.
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GRIT - To ensure that you achieve the necessary level gf surface
proiile and cleanliness before applying the ccating naterizl, yau
Jay want to use a 1240 medium: grade of grit. This grade is
available as Black Beauty frcm the H.3. Reed C3., or as SAF-T-37AST
from Mineral Aggregatas Cao.

RAGS - All rags used for cleaning purcoses must be completealy free
of waxes or cil residupe.

LICGETING ~- Adequate lighting fagilities must be installed to
facilitate all stages of preparation, application, and inspecticn,

WORKING SCHEDULE - You should develop a patiern of preraration and
applicaticn so that each area is blast-cleaned £0 the correc:
standard, then receives the firse coating within the specified
Time, and that the surface is completely Zree frox dust cr Spenz
abrasive. You must apply the first ccat before steel surfaces have
4 CIEnce TP Iust to prevent contamipation of the czating.

STORAGEZ - All Belzona Molecular materials should ke stored in a
ccol place under cover in their containers until ready for

applicatizn.,

CONDITICKS OF APFLICATICN ~ Belzona Molecular matsrials should only
be applied on theose surfaces that have been prepared and cleaned

acsoriing to the foregoing recommendations, For best results,
materlals should pot be applied under the fcllowing conditions:

1. When the temperature falls below 41 F (8 C) or the relative
Numidity exceeds 90%.

2. During rain, snow, mist cr fog.

3. When there is meis<uire on the equirment surface, or meisture
is likely to condense during the applicatien period.

Belzgcna Molecular coa<tings should be applied only bv skilled and
experlenced operators in the manner outlined in this manual.

SET-TP - The Belzona Matarial used in the protective coating will
begin to harden soen after it has basn preparad, so you will need
to work quickly cnca the job is begun.

DIVISION PLATES = Pay particular at=ention to the methed you use
for recreating the seal atr the division rlatas. The division
tlates will probably have to be medified =o Compensate for any
incraage in thickness when tha ccating is applied “2 the <ube shest
Qr watar box cover. We recommend ccating the entire surface of the
watsr box during tube sheet repairs.

NCTE: Cwoat gasketad surfaces with a thin film of Caramic §-Metal,
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HANDLING -~ Avoid contact of any Belzona Molecular product with skin

cr eyes. IZ contact is -unavoidable, affected areas should. be
washed thoroughly with scap and water or with a resin-removing
sream. Flush eyes immediately. IZ irritation continues, seek

medical asgistance.

INHALATION = The Belzona Molecular Ceramic Metal conpanents de neot
ccntain any volatile solvents and inhalaticn is therefors unlikely
s cause difficulty. If the normal odor of the uncured material
is found %o be unpleasant, then adequate ventilation should be
provided.

Eelzona Molecular N.F. Cleaner Degreaser is based 2n non-flammable
solvents cf low toxicity, but could cause nausea or dizziness if
inhaled in excessive amounts for leng pericds. If ventilation is
inadeguate, workers should wear breathing apparatus, and shculd not
excesd 30 minutes contact cor work alone.

INGZETION -~ If Belzona Molecular produets are swallcowed, madical
assistance should be scught at cncsa.

SZILL5 AND DISPOSAL - If spills eccur, clean area with Belzona
Molecular N.F. Cleaner Degreaser. Dispese of unused contents in
a safe and approved manner.

FIRES - IZ Belzouna Molecular products sheuld become ignited,
extinguish fire with dry powder, foam, or carken dioxide fire
extinguishers.

BISLICGRADYY
Publications available #from Belzonza include the fcllowing:
g

. 3601 Werking Reccommendatiens
IMFAL Report Number 8Q17
Applicaticn Leaflets:

No. 118 = R (Repair) Metal»
Ne. 118 - Caramic S Metalx

C LB p

*These leaflets or their egquivalants will ke included in the
vackage when ordered.



