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TECHNICAL DATA SHEET

EPOLI TE FH- 2330

EPOXY

DESCRI PTI ON

EPOLI TE FH 2330B epoxy hardener is a reddi sh brown-bl ack, odorl ess,

liquid or crystallized solid which returns to liquid at 150F.

EPOLI TE FH- 2330B Hardener is a stable 100% aromati c curing agent for

epoxy resins capable of exceptional high performance. Wth high
functionality aromatic resins and an adequate cure cycle, the

pol yner physical properties are greatly inmproved over that of npst
avai |l abl e epoxy systens at el evated working tenperatures.

FEATURES

Contains no nethylene dianiline or aniline derivatives. Low
toxicity. Rabbit skin test: Draize rating - 1.08 (very mld
irritant).

Insoluble in water; insensitive to air or noisture exposure.
Conpatible with all aromatic and nost alicyclic resins.

Very | ow vapor pressure; no fum ng or outgassing during cure, no
wat er or volatiles involved.

The pH range of 6.5-7.0 has no effect on alkaline or acidic
sensitive surfaces.

Low and predictabl e exotherny viscosity buildup during cure can
be programed.

Excel l ent wetability for fabrics and fibers, especially glass,
graphite, Kevlar and Boron.

I'n conbination with noval acs and ot her high performance resins
and a high tenperature cure schedule, a non-functional, highly
crosslinked resin is devel oped that is not attacked by any normal
chem cal reagents and denpnstrates excellent strength at
tenmperatures in excess of 400F.

EPOLI TE FH 2330B does not contain any functional hydroxyl groups
and the water absorption of cured resins is |ow
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Al'l contact during processing is with stainless steel, no

contam nation with copper or other oxidation catal yst; consequently
very low internal oxidation at prolonged, extrene el evated

t enper at ur es.

Fi nal process step involves a vacuumstrip at 28 inches and

300F followed by filtration through a 50 micron filter. This
ensures renoval of all volatiles and pol yner which may cl og punps or
automatic resin mxing equi pnent.

PROPERTI ES FH- 2330B HARDENR TEST METHOD VALUE

Vi scosity at 77F, cps ERF 1-74 25,000 - 35,000
Vi scosity at 100F, cps ERF 1-74 2,500 - 3,000
Wei ght per Gallon ERF 3-7 9.5 - 9.7

Gel tinme with DER 331

(100 granms at 77 +/- 5F), hours ERF 2-74 16 - 24

Vapor Pressure at 100C, m m Hg 0. 62

Fl ash Point, F Open Cup 356

CONSI DERATI ONS FOR USE

Active Hydrogen equival ent weight = 31.7.

For noval acs, Ciba MY-720, Dow XD- 7342 and Bi sphenol A resins such
as Dow DER 331 or Shell EPON 828, it has been determ ned by tests
that 82% of the stoichiometric equivalent will devel op useful
physicals for el evated tenperature use.

The actual optinumratio may change if a super cure tine-tenperature
schedul e is not followed.

The initial cure tenperature used will determ ne the period that the
various functional groups are readily available for reaction. A
modest tenperature of 150F will produce nore |inkages at gel than

one of 400F. After the resin has hardened the cure rate at a
tenmperature will taper off and a higher tenperature is required to
get nol ecul ar nmovenent for further cure.

Control |l ed shrinkages and | ower |ocked-in strain results froma well
progranmmed cure schedule. It is obvious that the harder a resin
becones at el evated tenperatures, the higher the tenperature and
longer time required of further crosslinking.

For critical work where an optimumratio is required and a cure
cycle has been prescribed, resin / hardener ratios can be checked by
establishing the glass transition point Tg of the cured system
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Range changes in increments of 0.5%can be tried until the highest
Tg is obtained. A change in the cure schedule can alter the optinmm
ratio. \Water absorption values are changed considerably if cure
cycle and / or hardener ratios are changed froma previous

est abl i shed optinum

Typical starting ratios for use with different base resins obtained
by acetone extraction methods are:

EPOLI TE FH 2330B PER 100 PARTS OF RESIN

DER 331 DEN 438 EPOLI TE MY- 720 XD- 7342 XB- 2818

FH 2447A (Ci ba)
15.0 16.0 20.5 23.0 16.0 17.3
CURE CYCLE

For a typical novalac, a cure schedule simlar to that given bel ow
shoul d produce an excellent result:

150 - 175F for 2 - 3 hours
pl us 250F for 2 hours
pl us 350F for 2 hours

If the anticipated use tenperature is above 350F, an additional 2
hours at 10F above the use tenperature is recommended. The maxi num
woul d be 2 hours at 450F.

O her schedul es are pernissible, but the time / tenperature
rel ationship for super cure has to be considered. The initial
tenperature will produce a gel, followed by a 175F period to
conpensate for any shrinkage and strains.

| ower

In critical applications when very high perfornmance is required, it
is essential that consideration be given to the introduction of

extraneous materials such as volatiles present in the resin used or
on the surface of fabrics or fillers. The presence of 1% of water

can lower the Tg by as much as 10C.

All
absorb appreci abl e amounts of gases and water.
or storage in a low hunmidity area is essential

fabrics and filler nmaterials have | arge surface areas which
Ei t her pre-drying
for best results.

In a nunber of applications a super cure at el evated tenperatures
may not be practical due to |local conditions such as inadequate
ovens, the presence of other conponents that cannot stand the
tenmperature or a scheduling problemIn such cases, the final cure
tenmperature nust be at |east 10F above the expected operational
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maxi mum  The duration can be checked experinentally by determ ning
the tine to maxi num surface hardness with a Barcol or Shore D
instrument.

GLASS TRANSI TI ON TEMPERATURE ( Tg)
Conpar ati ve data has been obtained on a nunmber of high performance
systens currently used for "prepregs" and wet lay up of glass,

Graphite, Kevlar and Boron.

The optimumratio of hardener to resin was determ ned and the
sanpl es were super cured.

Usi ng identical sanple dinensions, plots were made using a DuPont
942 TMA at a heating ratio of 5C per mnute.

M XED RESI N VI SCCSI TY, CPS

RESI N HARDENER TG C 77F 100F 200
Dow XD- 7342 D.ADP.S 227.00 Solid Semi -Solid 16,000
Ci ba MY-720 D.AD.P.S 208.00 Seni-Solid Sem-Solid 6, 400
Dow XD- 7342 EPOLI TE FH2330 228.00 Seni-Solid 2,000,000 ---
Ci ba MY-820 EPOLI TE FH2330 208.00 860, 000 145, 000 ---
EPOLI TE FH2447 EPCLI TE FH2330 216.00 5,230 1, 700 ---
DEN 438 EPOLI TE FH2330 191.00 Seni-Solid 275, 000 ---
DER 331 EPOLI TE FH2330 175.00 17,000 5, 000 ---
Dow XD- 7342 EPOLI TE FH2347 243.00 Seni-Solid 384, 000 ---
Dow XD- 7342 EPOLI TE FH2320 211.00 Seni-Solid --- ---

1. The use of DDA D.P.S. with unnodified noval acs, XD 7342 or CY-720
produces highly viscous systenms that are very difficult to use
except as a hot nelt technique for prepreg fabrics. Filanent

wi nding is not practical.

2. Inadazol e curing agents such as EPOLI TE FH 2347B have excel | ent
pot life and storage life but have a threshold tenperature of about
150 - 180F at which time the action becones rapid and very high

exotherms are produced. |f used in adequate heat sink situations
such as filament winding, it is of no consequence. However, due to
the rapid build up of viscosity at gel, large strains can be set up

whi ch can produce brittle fractures if high tenperature stress
relief is not undertaken. Adhesion to other surfaces and
interlam nar bond strength is excellent. Due to the small ratios
used, no viscosity inprovenment is avail able.
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3. EPOLITE FH 2330B is typical of the best previously avail able
aromati c amines. However, to maintain a liquid system chem cal
nmodi ficati ons were necessary which prevent nmaxi mum perfornance at
very high tenperatures.

4. EPOLI TE FH 2330B represents a definite advancenent over avail able
hardeners in that convenience of use with no sacrifice or conproni se
of final properties is necessary. The viscosity build up of the

m xed systemis gradual and not step wi se as with sone hardeners.
The exothermis low and controllable. Viscosity is lowand with a
nmodi fi ed noval ac such as EPOLI TE FH 2447A, is suitable for wet |ay
up or filanment w nding.

For unnodified resins with high viscosities, the hardener is an
excel l ent viscosity reducer at noderate tenperatures. The water
absorptions of the cured systens are | ow conpared to the nmuch hi gher
val ues obtained when a Lewis acid system such as BF3 or an anhydride
systemis used.

Prepregs can be made without the need for advancenent of the resin
system Useful storage life of up to six nonths at -10F has been
obtained with graphite. The drape and interlam nar adhesion after
this period was excellent with no fall off in final properties.

STORAGE

Store, if possible, at normal tenperatures. Cold will cause freezing
whi ch is not damagi ng. Excessive prol onged heat (150F and up)

may produce an increase in viscosity of the hardener. Hardener may
crystallize upon storage, but will return to liquid state after
gentle warnming to 149- 203F.

Al t hough the hardener is non-hygroscopic and insoluble in water,
contai ners should be closed when not in use to avoid any absorption
of solvents or other possible atnospheric contan nates.

EXPORT ADVI CE

This product is a Defense Article as defined in the International
Traffic in Arms Regul ations (Volume 22 Code of Federal Regul ations
Parts 120-130). As such, any export of this product or itens
containing this product may be prohibited by or require a license
issued by the U.S. Departnent of State, Directorate of Defense Trade
Controls. Contact H B. Fuller Conpany by phone at 651-236-5858 or
by enmmil at reg.request @bfuller.comfor further information.
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PRECAUTI ONS FOR USE

EPOLI TE FH-2330B is to be regarded as an industrial chemcal to be
used by informed professionals.

To the best of our know edge, no harnful naterials are present
and rabbit skin tests indicate a | ow order of irritation
potential. No hal ogenated aronmatic aniline derivatives are present.

The vapor pressure is very |low and no casual harnful ingestion
through respirati on woul d be expected. Commopn sense, however,
woul d contraindi cate the use of inadequately ventilated ovens or
the exposure of workers to large surfaces of hot, uncured, n xed
resin. Good industrial hygi ene nust be observed.

Keep of f skin and clothing. War safety glasses and protective
gl oves.

EPOLI TE FH-2330B wi || stain the skin and contami nate cl ot hing.
The yellow color is simlar to dye and is not easily renopved.

In areas where spills may occur, it is recommended that floors

and table tops be periodically washed down with a caustic or TSP hot
wat er sol ution which will dissolve any spilled hardener and enable
removal by a water wash.
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LI M TED WARRANTY AND TERMS

H B. Fuller Conpany ("Fuller"”) warrants that, for a Warranty Period of one year (or the
peri od specified on the applicable Technical Data Sheet, whichever is less) fromthe date
of shipnment fromFuller to the Initial Purchaser, that this Fuller product was

manuf actured in accordance with Fuller's specifications in effect on the date of

manuf acture. These specifications are avail able upon request. This Warranty does not
cover test data, or any defects, damages or other harnms caused to any extent or in any
way by failure to follow applicable Fuller instructions, if any, or abuse or m suse of

t he product.

WARRANTI ES DI SCLAI MED -- THE WARRANTY STATED I N THE PARAGRAPH ABOVE IS I N PLACE OF ALL
OTHER WARRANTI ES, EXPRESS OR | MPLI ED. Ful | er EXPRESSLY DI SCLAI M5 ANY OTHER WARRANTI ES,

I NCLUDI NG WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE. ALTHOUGH
Ful | er MAY HAVE SUGGESTED THE PRODUCT OR DEVELOPED THE PRODUCT AT THE PURCHASER S
REQUEST, I T IS THE PURCHASER S RESPONSI Bl LI TY TO TEST AND DETERM NE THE SUl TABI LI TY OF
THE PRODUCT FOR THE PURCHASER S | NTENDED USE AND PURPOSE, AND PURCHASER ASSUMES ALL RI SK
AND LI ABI LI TY WHATSOEVER REGARDI NG SUCH SUI TABI LI TY.

LI M TATI ONS_OF REMEDI ES_AND DANAGES -- FOR ANY VALI D CLAI M PRESENTED UNDER THE LI M TED
WARRANTY, Fuller WLL REPLACE THE PRODUCT, OR AT I TS OPTI ON, REFUND THE PURCHASE PRI CE.
THI' S REPLACEMENT/ REFUND REMVEDY | S THE PURCHASER S SOLE AND EXCLUSI VE REMEDY AGAI NST
Ful | er. THE PURCHASER AGREES THAT NO OTHER REMEDY (I NCLUDI NG BUT NOT LIM TED TO LOST
PROFI TS, LOST SALES, | NJURY TO PERSON OR PROPERTY OR ANY OTHER | NCl DENTAL OR

CONSEQUENTI AL LOSS) SHALL BE AVAI LABLE TO PURCHASER FOR CLAI M5 ARI SI NG QUT OF ANY USE OF
THE PRODUCT REGARDLESS OF THE LEGAL THEORY ( CONTRACT, TORT OR OTHER). I N NO EVENT WLL
Ful | er BE OBLI GATED TO PAY DAMAGES TO PURCHASER | N ANY AMOUNT EXCEEDI NG THE PRI CE THAT
THE PURCHASER PAI D FOR THE PRODUCT.

LI M TATI ON_OF _ACTI ONS_AND VENUE -- Any clai mmade or action conmenced by Purchaser under
Fuller's limted warranty as set forth herein nmust be brought within one year fromthe
date of shipnent fromFuller to the Purchaser. Purchaser agrees that all disputes arising

fromFuller's sale of product to Purchaser shall be brought, if at all, in and before a
court located in the State of Mnnesota, to the exclusion of the courts of any other
state.

CONDI TI ONAL ACCEPTANCE -- Fuller's acceptance of Purchaser's order for this product is
expressly conditional on Purchaser's assent to terns and conditions set forth herein.

ADEQUATE TESTS:. The information contained in this bulletin we believe is correct to the
best of our know edge and tests. The reconmmendati ons and suggestions herein are nade

wi t hout guarantee or representation as to results. W recommend that adequate tests be
made in your |aboratory or plant to determine if this product neets all of your

requi renents.
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