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Technical Information

Parformance Capabiites of Fluoroslastomarsvs. Figure1depicts relative ating of heat and acid
Other Nanfivorinated Hydrocarbon Elastomers resistance for wicanzatesbasedon a number of
Elastomer foo duct expansonjont provide arumber | diferent clastomers The -as of the chat represents a

IIEMA maximum temperature at whichawicanizate wil retain at
light weight, ease of installation, superior abrasion least 100% elongation at break after a 70-tv oven aging.
resistance, and much higher design flexibility in terms. The X-axis represents a relative rating oftheelastomers”a abit oresist attack fom exposure to 3molar sulfuric
Itis important to realize, however, that any synthetic acid at 70°C (158 °F)
elastomer can be used in the manufacture of expansion
Joints Joints made rom any of these aastomers are
virtually identical in appearance, but will vary drasticallyin Figure 1. Comparative Rating of Heat and Acid
their performance capabilities. The following discussion Resistancefor Various Synthetic Elastomers
detais why it critical mportant to recognize he
differences between the various elastomers and make 300 FKM
certain that the proper material is used for specific “1 yma
expansionjont applications
Thesynthetic elastomers sted inTable1vary £
significantly in terms of thei resistance to heat and Ss
various classes of chemicals and us Different types of |
aastomerswil or ample, exhbit consderably ferent |
‘capabilities in terms of resistingpropertydegradation x
causedbyexposure toheatandacid ia

Table 1. Synthetic Elastomers and Their ASTM 3
Designations 2 com
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Viton" fluoroelastomer provides an unequaled Is SpecifyingFluoroelastomerGood Enough?

sontationclmssump ats snd scans Unfortunately, specifying that ‘expansion joints shallclearly th superior material for alg PPICALONS 0 po fLeyodastomerwi sot neeserty tantoe hat
aggressive flue gas sevice. In addition the esulsof 10 tn uescoe the bestmate lo or he est
yearsof testing na simulated flue gas test and more ams
than 25 years of actual service i the FOE industry made that in some tancesots have bean id that
have proven that Viton” B-type terpolymer FKMDIOVOES wre raprasontert20 being fuoroolastomororViton
better long-term service than dipolmer types of FKM.It joys but which were, in fact inferior inquality towhat
as aso bee established tat th bisphenol cre SYS oui be considered theindustry standard Increasinglyis superior tothe older diaminecure systemusedto aoe
wicanize FKA techniques that wil guard against a buyers being supplied
The information presented in Figure 1 isbasedon two vith inferior material.
ferent, short-term test condilons, Whe these tests
‘may be usefulfordetermining baseline comparisons, the Low-CostFluoroslastomer Materials.
short. term and relatively mid acid temperature usadin There re several techvigues tha have been used to
these testsdonot adequately show the ul degree cf| manufacture cheaper lucroslstomerjoints These
performance ferences that eistamong vulcanizate methodsinclude misepresentation of bemateril
based on the various types of elastomers Either longer Constructions joins that ar ight in terms of
term ests or more severe aging condiions better FKM content the useof bends of FKMwith ther,
diferentiate between elastomers For example, os shown nonfluorinated polymers; and the incorporation ofvarious
inFigure2wicanizotes made wit fluoroelastomer after amounts of reclaimed FKM scrapAny one of these.
aging for 168 vin concentrated sulfuric acid at 150°C. techriaues, used to reduce materils cost wil result in
(302 °F) shonedlitte change n physical properties The expansionioits that are inherently inferior to. all virgin
test samples based onal the other elastomers, however, terpolymer FKMant of the appropriate weight and
werecompletely destroyed: thickness.

Bi-Materisl FDEJ Constructions
Figure2.9% Retained PhysicalProporties After168 hr Bimaterial FDEs, such as those that have FXM on the
24150 (302 °F)inConcentratedSulfuricAcid gas side ana cheaper, essheatresistant elastomer

onthe air side, simply will not as as ong a5 ll FKM
> Joints They can however, be suitable or low-temperature:

servicebelow 121°C [250 °F) andsuch types of joints
goo may be suggested as an option. Reputable suppliers,
i. a
£ that this typeof constructions Viton joint ora
Ie fluoroelastomer int. Instead, they wil paint ut that
EF. is aless expensive option, based on FKM and another
$ estorestadtorloverCompara serv
3 ofl —— nooo than100% FKM.

Fron cr wo ren wd wo LightweightFKM
Type of Synthetic Elastomer Another techviaue for providinglowercost FKM

expansionjoints includes rounding off thicknesses For
example fa 1/d-in(6.4 mi) thick joints specified, ts
not uncommon to receivbids onjoits that ultimately
measure 3/16 of aninch (4.8 mm [0.188 in] thick. There
have been instances where excessivelyheavy grades
of fabric reinforcement wereused, which significantly
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‘educed the amount of uoroslastomer nthe finshed Re-Ground or Reprocessed FKM
joint. Experience has proven that FKMjoints that are. A number of suppliers to the rubber industry engage in the.
fight in FKM simply donot hold upa long as heavier collection reclamation and resole of cured FKM scrap.
weight constructions For example, nthe mid: folate Reclaimed wicanized scrop typical is mecharically
705, power plant experienced 859% aure of ts ground or reduced, and mired with virgin PKI. The
expansionjints within 18 months afte installation The resuling mtu than 50d to rubber processors
specification for these ints said oly that they ere 10 cons erably ower prices hanvanFM The
be*1/4-in thick] fluoroelastomer Thejointswere found incorporation of reprocessed(reclaimed vulcanized FKM
tocontain twopliesof 64-02fiberglass EOICEMGNt. sap nto compound measurably focuces the ot tear
More than 70 joints were replaced with 114i tick resistance and elongation capabilities of the esuling
joints madewithViton” FKM, consisting of twopliesof wicanizate. As shown in Figure 4, the addition of s little
22-02 fiberglass cloth, andtheywere al tl n service 25 35.15%, by weigh, of reclaimed floroelastomer scrap
of 1994. results ina significant lossof ho elongation
Blends of Hydrocarbon Elastomers with FKM These twophysical properties are critical characteristics
Asindicated in Figure 3, elastomer compounds that foran expansion joint, particularlyat the joint corners.
‘consist of FKM blended with less expensive hydrocarbon Vulcanizates that have inadequate hot elongation
lastomersexbit mach poorer haat and chemical copabies wil rack and tear in areasof igh stress, even
resistance than FDEJs made with 100% fuoroalastomes, in normal sevice, withinashort period of time.
The blonds depicted in Figure3consisted of 75125 The incorporation of re round fluoroelastomer scrap
a bowed ererherey inFKM compounds does not signcantly degrade
FKMmixed ith chiorosufonated polyethylene. The the heat resistance of  fluoroclastomer icanizate
Iychocarbonrubbers were formated to provide the Inaddtion theuse of reclaimed FKN scrap, event
maimum resistance to heat ond acd and employed is based on polymer FKM, il have nly a moderate
erite oyte, Event 25% oy weigh deleterious effect on the acid resistance of the resulting

presence of the rocarbonrbbersn the on FKM  wicanizte. Hower the inherent disadvantage ncured
tesutedin significantly poorer resistance tohot acd than bY theincorporatin of reciim.n termsof degraded
hesconizatabasedon 100% topohmer Viton FKI. resistance to tear andthe abily to flex without breaking

athigh temperatures is sufficient reason or ensuring
thatexpansion ins do ot contain ny reprocessed

Figure3. Retentionof Physical Properties of Fit scrap.
Valcanizates Based an 100% Fluoroelastomervs.
BlendsofFKM with Hydrocarbon ElastomersAfter Figure 4.EffectofReprocessed FKMScrap on
168 Hours at 150 °C (302 °F) in Concentrated H:S0, High Temperature Vulcanizate Elongation
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Howto Specify Fluoraslastomerfor Use in FDEJs Volume Increase Testsin Toluena and Methanol
The previous discussion outlinedwhy Vitor” As part of an efor to provid the power industry with
fuoroelastomer is the best material of choice for meansbywhich inferior-auaity joints being sod as
expansionjoints used in high-temperature, highly fluoroslastomercouldbe dentied, Chemursdeveloped
corrosiveflue gas How then do buyers ensure that the two simple fluid immersion tests (based on ASTM test
expansion ints theyhaveordered vil be based onthe method D471) Thesetestsare capable of determining
optimum compound formulation: one that consists of ‘whether or not theelastomer portion ofan expansion
100% virgin terpolymer FKM, cured with the bisphenol Joint construction based entirely on fluoroelastomeror
cure system? There are several approaches; any one instead based on ahyckocarbonrubberor a combination
of which canbeused to ensure tha, f xpansionjoits of FKM and hyocarbon rubber. Thetests can also
made with Vito floroelastome are specified, igh: indicate whether the expansion joint its based on FKM,
quality jointswil be supplied consists of a terpolymeror polymer type and can serve:

toindicate the presence of undesirable dipolymer FKM
FluidSealing Association Specificationfor FKM Used cry
inFDESOver thst sera years Chemours haswrked closely VUNTates based onal ypes of flucroelastomer

exhibit outstanding resistance to aromatic fluids. Whenwith other membersof the Fluid Sealing Associaton[FSA) 7]0! 2512000ice To aomarefs FINE
todevelopastandard for the fluoroelastomer portionof
FOES that are marketed Vion" orfuorodosomer 1AECAaLosshon 20%
jon Tha FSA recentissuedastandard that addresses 10 (oone0 FAAS bares bolle ftoe
sionFSADSHOL09cours ho rGolser pygoanruor,lfhhshit vo ncoss
aco ssa ©snl in excess of 100% lease roe theuseof a

Figenataucaissones logarithmic sca to depict volume increzsel. Thi simple
test clearly differentiates between FKM and hydrocarbon0n 100% virgin fucroelastomer terpolymer of atleast <0CF

685%, byweight fluorine content. In preparing elastomer
wilcanizates, a umber of other materils are generally
added to the base polymer, including cure system metal
oxides (which aciltatgcross nkingl and a file to Figure 5. % Volume IncreaseforVarious Elastomersin
improve mechanical strength). Carbon black is the only Methanol and Tolueneat23°C (73 °F)
acceptable filer fo use in acid service The FSA standard | ooo
further spacifies that the polymer compound shall

(the remaining 30% will consist of ther compounding -emer |b
type of cure system shall be used and that roamount of |
reprocessed or re-ground fluoroelastomerscrapor non- x
fuoroelastomer polymer is acceptable. Ei
The standard lists requiredminimum values forvarious. *
physical propertiesandis an excellent bass fora o
specification to help enur that only the highest auality Sane 60 a Sra
FRMjointsaresupplied TypeofElastomer
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The reinforcementmaterials used in FDEJs donot Summary
sipficanty affect the valves of volume increase. Flsoroeastomer is the best choice of materials forThus, ths smple test canbe used Incheckna iNShed  Gamaning fos duct expansionot sppIcatons.
‘expansionioint constructions. Asample of an actual Specificationsfor fluoroelastomerexpansion joints must
jot, consisting of ether single: or doubled FDEIGIZsS. pe writen preciselynoting which materials ae to be usedaramid,orwire reinforcement, wil exhibit substantial 110 out ivor types ofmateraronot 10 be oud nti
samevolume increase as the elastomer Component onl. seifications for fuoroslastomerexpansion ois, beThs, fasomple of an expansionointexhibits volume. ce to spacty th foloming
increase greater than 259% nicatesthat at least
some amountofhycocarbonubberis resenteitheras *Only 100%virgin terpolymer fuoelastomercontain:
a component of ablend or as one of the plies,o layers,of| 1792t 1005 68% by weight. fluorineis used.

thejont + The elastomer compound shal contain no reprocessed
While al fluoroelastomers exhibit excellent resistance to fhoroelastomer scrap.
aromatic fluids, such as toluene, wicanizates based ond + The elastomer compound shall contain ronon-
and terpolymer(AandB types)offluoroelastomerexhibit floroelastomer, ydocarbon rubber.
sigificanty diferent degrees of volumeincrease in
methanol After immersionin methanol for 70e at room The elastomer compound used i the expansionint
temperature, awicarizate basedon 100% terpolymer, must contain 70%, byweight of the (100%vigin
Viton B-type,will typicallyexhibit less than 40% swell. A ‘wrpclymer FM.
vicarizate based on a dioalymer, or Atype, however wil The remaining 30% of the castomercompound must
‘showvolume increase ranging from 85-105%. Thus, if an ‘consist only of carbon black filler, metal oxide acid
FDEJconstructionexhibits volume increase inmethandl acceptor, process ids, and ures.
inexcess of 40% ts ikely tha the wicanizate contains
‘some amountof doymerater asapoorchoiceof base © Poconts of temaialsusedin the manufacture of
polymer or nth formof some amount of incorporated, Soomhp
reprocessed, dipolymer FKM scrap. *request
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