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ABSTRAKT

Teoreticka cast bakalarské prace obsahuje teorii adheze a adhezivnich systém, kapitolu vé-
nujici se technologickym podminkam a faktoram ovlivitujicim kvalitu lepeného spoje a se-
znamuje s moznostmi testovani lepenych spoji. Navazujici prakticka ¢ast pojednava o pfi-
prave a vyrobé zkusebnich vzorkll, méfeni pevnosti spoje pryzokovového vyrobku zkouskou
v odlupovani na pfistroji Instron Tensometer 3360 a vyhodnoceni namétenych vysledki.
Testovanim byla zjisténa nejvetsi nosnost spoje po vystaveni vyrobku mocoviné v piipadé

aplikace lepidla MEGUM 15637.

Kli¢ova slova: Adheze, pryz, smacivost, vazba, lepeni kovi, vulkanizace, test adheze, pev-

nost vazeb

ABSTRACT

The theoretical part contains the general theory of adhesion and adhesive bonding system,
technological conditions for the proper bonding and factors affecting the strength of glued
joints and a summary of test methods. The following practical part is about the preparation
and the production of the specimens, the peel test of the rubber-metal part on the Instron
Tensometer 3360 device and the discussion of the results. The best results were found after

the AdBlue exposure with the adhesive MEGUM 15637.

Keywords: Adhesion, rubber, wettability, bonding, metal bonding, vulcanization, adhesion

test, bond strength
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UvVOD

Spojovani dvou materialti mize byt provedeno fadou zptisobu. Nékterymi z nich je svaio-
vani, Sroubovani, nytovani, pajeni, stloukani nebo sesivani. Jedna z metod vSak vlastnostmi
spojovani pied¢i vSechny zminéné zptsoby. Umoziiuje spojovat stejné materidly, ale také
materialy odlisnych vlastnosti bez ohledu na jejich tloustku a velikost. Tento systém se vy-
znacuje dobrou tésnosti, je tedy nepropustny pro kapaliny a plyny, nenarusSuje celistvost,
esteticky vzhled vyrobku, nezhorSuje mechanické vlastnosti materidlu vrtanim otvora pro
spojovaci prvky, rozklada pnuti pii dynamickém namahéni rovnomérné, tlumi vibrace,
chvéni a hluk, zvySuje tuhost. Kromé uvedeného dale dobfe odolava namahani ve smyku
a razové pevnosti. Jedna se o systém s dobrou tepelnou a elektrickou izolaci a rovnéz dobrou
elektrickou vodivosti. Spojeni se vyznacuje také odolnosti vii¢i korozi. Nespornou vyhodou
je vysoka bezpec¢nost pfi poruse spoje a z environmentalniho hlediska je zajimavy ukazatel
hmotnosti, kdy tento zptisob spojovani vede k mensi hmotnosti mimo jiné také dopravnich
prosttedkil, ¢imz dochdzi ke snizeni spotteby paliva. (Osten, Lepeni plastickych hmot, 1972)
(Osten, Prace s lepidly a tmely, 1986)

Jedna se o proces lepeni, tedy spojovani materialti pomoci lepidel. Na konkrétni materidly
1ze pouzit pouze urcité druhy lepidel. Cilem moji bakalairské prace je najit vhodné lepidlo

pro pryZzokovovy vyrobek, ktery je pouzivan v AdBlue v Cerpadle nédkladniho automobilu.

V soucasnosti je technologie lepeni povaZovéana za jednu ze zékladnich technologii, jakymi
1ze spojovat pryZ s kovy. Pro pochopeni technologie lepeni je nutna znalost chemické reakce.
PryZ je makromolekularni, pfi pokojové teploté amorfni material s teplotou skelného pte-
chodu pod teplotou okolniho prostiedi. Pryz je schopna se ze stavu deformace rychle vratit
do plivodnich rozmérti, zatimco kov je tvrdy a tuhy material. Na jednotlivych rozhranich
dochézi k interakcim. Na rozhrani kovu s primerem probihaji mechanické interakce a proces
chemisorpce (chemické adsorpce). Primer obsahuje rozmanitou $kéalu halogenovanych pryzi
a pryskyfice, které maji schopnost zvlh¢it kovovy povrch tak, ze zajist'uji nejlepsi mozny
stupenn mezifazového kontaktu. Tyto pryze a pryskyfice také brani migraci koroze.

(Sexsmith, 1994)
Pryzokovove vyrobky maji Siroké moznosti aplikaci. Nachéazi uplatnéni v priimyslu automo-
bilovém, leteckém, strojirenském, chemickém a mnoha dalSich. Ke spojeni pryZze s kovem

dochdzi béhem procesu vulkanizace pryze. Ziskané spojeni musi mit dostate¢nou integritu,
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ne pouze byt pevné€jsi nez samotnd pryz, ale také mit del$i Zivotnost nez pryzova slozka

komponentu. (Sexsmith, 1994)



UTB ve Zliné, Fakulta technologicka

12

I. TEORETICKA CAST
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1 ADHEZE PRYZE S KOVY

V této kapitole jsou definovany pojmy adheze, koheze, jsou ptedstaveny jednotlivé teorie

adheze a jedna z podkapitol je vénovana adhezivnim systémum.

1.1 Definice adheze

ASTM D-907 (ASTM, 2015) definuje adhezi jako ,,stav, ve kterém dva povrchy drzi pii
sob¢ mezifazovymi silami, které sestavaji z valen¢nich sil nebo spojovacich (zamkovych)

sil nebo obojiho”.
Pojem adheze miize byt vysvétlen dvéma zplsoby (Mittal, 1978):

a) Adheze jako sila mezi atomy na rozhrani.
b) Adheze jako vysledek destruktivnich testd. Vysledky jsou zavislé nejen na moleku-
larnim méftitku, ale také na dalSich faktorech, jako je vnitini sila materialu béhem

destruktivniho testu.
1.2 Teorie adheze

Pti pohledu na systém lepeni (Tabulka 1) hraji dtlezitou roli tii polozky (AAR, 1998):

e pryz (adherent),

e lepidlo (adhezivum), materidl, ktery je aplikovany na povrch materiala tak, aby za-
jistil jejich spojeni a branil jejich separaci,

e kov (substrat).

Tabulka 1: Schéma lepeni

Adherent (Rubber)

Cover Cement

Adhesive
Primer

Substrate (Metal)
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Adheze jako sila mezi atomy na rozhrani mize byt vysvétlena chemickou teorii adheze, mo-
lekulovou (adsorp¢ni) teorii, mechanickou, difuzni, elektrostatickou nebo reologickou teorii.

(Allen, 1992)

1.2.1 Chemicka teorie

Princip chemické teorie je zaloZen na piisobeni kovalentnich vazeb (s vysokym energetic-
kym obsahem) mezi molekulami adherentu a adhezniho filmu. Pro snadné lepeni je dilezité,
aby byl povrch adherentu reaktivni nebo chemicky upraveny. Dobrou lepivost vykazuji oxi-
dované povrchy (oxidované plasty, kovy) a povrchy piirodnich polymeri s volnymi chemic-
kymi skupinami oxy-, hydroxy-, karonyl-, karboxymethyl- atd. (Vesely, 2013) Chemicka
teorie neni v soucasnosti piili§ zastavana, a to z divodu zhorSeni pevnosti spoju pii snaze

zavést do adheziv a adherentd reakce schopné funkéni skupiny. (Langmaier, 1999)

1.2.2 Molekulova (adsorp¢ni) teorie

Adsorpcni teorie je jednou z nejvice pouzivanych vysvétleni adheze. Nejprve dochazi
k transportu molekul adheziva k povrchu adherentu. Transport urychluje naptiklad zvySeni
teploty, tlaku, pfipadné uziti plastifikatori. Néasledné dochézi k ptiblizeni molekul adherentu
a adheziva na vzdalenost mensi nez 0,5 nm, pfi niz za€inaji pisobit Van der Waalsovy sily.
Van der Waalovy sily jsou sekundarnimi vazbami a jak je vidét v Tabulce 2, plisobi na velmi
kratké vzdalenosti. Aby byla zajisténa dobra pevnost adhezniho spojeni, je zapotiebi dosta-
te¢ného kontaktu adherentu a adheziva. (Langmaier, 1999) Tento souvisi s dokonalosti sma-
¢eni povrchu, pficemz smaceni je definovano jako kapka tekutiny na pevném povrchu.
Dobra smacivost povrchu znamena, Ze je lepidlo schopné rovnomérného rozprostieni se po
povrchu a Ze je povrchové napéti lepidla nizs$i nez povrchové napéti pevného povrchu.

(Padday, 1978)
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Tabulka 2: Druhy vazeb, vazebna energie, vzdalenost (AAR, 1998)

Vazebna energie ‘ Vzdalenost ‘

Druh b
ruhy vaze [kJmol ] [A]

Primarni vazby

Iontova 600-1100 2-4
Kovalentni 60-700 0,7-3
Sekundarni vazby
Vodikové vazby az 50 3
Van der Waalsovy sily
Trvalé interakce dipdl-dip6l 4-20 4

Dipélem indukované dipélové interakce [ méné nez 2
Disperzni sily 0,08—40 <10
Donor-akceptor

Bronstedova interakce mezi kyselinou a bazi  |az 1000

Lewisova interakce s kyselou bazi az 80

1.2.3 Mechanicka teorie

Tato teorie vysvétluje adhezi jako mechanické uzamceni lepidla s hrubym povrchem, tedy
proniknuti adheziva do adherentu a jeho zaklinéni. Wegman ve své knize Surface Prepara-
tion Techniques for Adhesive Bonding definuje mechanickou adhezi jako ,,adhezi mezi po-
vrchy, které jsou drzeny pohromadé uzamknutim®. (Wegman, 2012) Hrubost povrchu zvy-
Suje potencialni plochu pro adhezi. (Kinloch, 1987) NiZsi viskozita adheziva by méla zvysit
pevnost spoje, avSak praxe toto popira a jako diivod sniZeni pevnosti spoje uvadi vznik dis-

kontinualniho adhezniho filmu. (Langmaier, 1999)

1.2.4 Difazni teorie

Difuzni teorie je pouZitelnd pouze v piipadé autoadheze, tedy adheze stejného polymeru.
V ptipadé, ze jsou makromolekuly nebo fetézce dostatecné pohyblivé a rozpustné, k difuzi
muZe dojit 1 v ptipad€ polymert s odliSnou strukturou. Tuto teorii vSak nelze aplikovat na
spojeni materiall, které vzajemné nedifunduji, napiiklad spojeni kovu a skla. (Langmaier,
1999) Podle Voyutskii je pevnost spoje ovlivnéna prubéhem difuize, pficemz zavisi na Case,
teploté, kompatibilit¢ adherentu a adheziva, viskozité a relativni molekulové hmotnosti.

(Voyutskii, 1963)
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1.2.5 Elektrostaticka teorie

Elektrostatickd teorie vychdzi z ndzoru, ze pii Uzkém kontaktu dvou odliSnych materiala
dochazi k transformaci elektronit mezi dvéma vrstvami, kdy jedna obsahuje méné elektronti
a druha vice. Spoj je podle Deryaquina kondenzatorem, u n¢hoz se rozdiln¢ nabité desky

ptitahuji. Ptitazlivé sily dvojité vrstvy zptisobuji adhezi. (Deryaquin, 1969)

1.2.6 Reologicka teorie

Jedna se o nejnovéjsi teorii, podle niz roztrzeni spoje nikdy nevzniké na jeho rozhrani, nybrz
v jednom z materialii, jednd se tedy o lom kohezni. (Kovaci¢, 1980) Pojem koheze je vy-

svétlen v nasledujici podkapitole.

1.3 Teorie koheze

Koheze neboli soudrznost udava vlastni pevnost lepidla jako takového. Je to vysledek piiso-
beni mezimolekularnich a valen¢nich sil. Velikost koheze je dana velikosti energie potiebné
k odtrzeni jedné Castice od ostatnich. Adheze je vyssi nez koheze, kdyz dojde k roztrzeni

lepeného spoje ve vrstvé lepidla. (Boublik, 1966)

1.4 Adhezivni systémy

Mezi nejstarsi adhezivni systémy lze zatadit spojeni pryZe s kovem pouZitim nevulkanizo-
vaného ebonitu. Béhem vulkanizace dochéazi ke ztuhnuti a mezi vrstvou ebonitu a kovu
vznik4 mechanicky zdmek. Sira migruje do pryZze, coz vede k vytvoteni vazeb mezi vrstvou
ebonitu a pryzi. Pouziti ebonitu jako adheziva je omezené z diivodu zmekceni pii teplote

80 °C. (AAR, 1998)

Dalsi moznosti adhezivniho systému jsou systémy zaloZené na fenolovych pryskyficich.

Jsou velmi citlivé na vlhkost a mohou zplisobovat korozi. (AAR, 1998)

Hojné pouzivané spojeni pryze s kovem piedstavuje dvouvrstvy systém skladajici se z pri-
meru a lepidla. Primer je aplikovan na kovovy povrch a vysusen, nasledné je Stétcem, na-
stiikanim nebo ponofenim do 1azné€ nanesena druhd vrstva. Jakmile je vrstva suchd, povrch
muze byt spojen s pryzi vulkanizaci béhem lisovani. Sexsmith pfedpokladal, ze ke spojeni
pryze s kovem pfispiva adsorpce, difuze a chemické reakce. (Sexsmith, 1970) Zakladni
vrstva je pfevazné kombinaci halogenovanych polymerd, termosetové pryskyfice a pig-

mentl rozptylenych nebo rozpusténych v rozpoustédlech jako xylen, toulen, keton nebo per-
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chloretylen. Lepidlo se sklada ze smési polymerti chloru, bromu a chlorosulfonatu a sitova-
cich ¢inidel trinitrobenzen, p-chinon dioxim, oxida¢nich ¢inidel, plniv, sazi, slou¢enin olova,

organickych rozpoustédel. (Hofmann, 1994)

Vodou fedéna lepidla byla diive dostupna pouze se systémem latex-albumin nebo resorcinol
formaldehydovy latex. Kvuli $patné chemické odolnosti, zejména proti horké vod¢, oleji,
paliviim, byly tyto systémy neaplikovatelné. V dnes$ni dobé je dostupna Siroka paleta vodou
fedénych lepidel, které jsou stabilni a poskytuji odolné spojeni pryze s kovem. Aplikace
probiha tak, ze nejdiive je vodou fedéné lepidlo naneseno na povrch kovu, vytvori se film

a nasledn¢ dochazi ke koagulaci a k pfilnuti pryze ke kovovému povrchu. (AAR, 1998)

Adheziva na bazi silanu jsou reaktivni systémy, které¢ formuji chemické vazby. Komer¢ni
adheziva jsou uzivand zejména pro spojeni fluorované¢ho uhlovodiku a silikonovych kau-

cuki s kovem. (AAR, 1998)
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2  PRIPRAVA POVRCHU

2.1 Cisténi povrchu kovi

vvvvvv

téni optimalniho spoje musi byt kovovy substrat zbaven organickych a anorganickych ne-
Cistot. Mezi organické necistoty se fadi mastnota, oleje, plastifikatory s nizkou molekulovou
hmotnosti, zatimco mezi anorganické latky patii rez, vapno a oxidové vrstvy (viz Obra-
zek 1). Tyto necistoty zptisobuji pokles povrchové energie kovu, coz odporuje podminkdm
dobré sméacivosti povrchu lepidlem. Mantel ve svoji studii zjistil, Ze energie povrchu kovu
roste se snizenim vrstvy kontaminantu. (Mantel, 1994) Pfed nanesenim lepidla je tedy nutné
povrch adherentu pfipravit, ¢imz se vytvoii vhodné podminky pro vznik adheznich vazeb.

Jednotlivé zplisoby ptipravy povrchu jsou diskutovany v nasledujicich podkapitolach.

Obrazek 1: Struktura povrchu kovu (AAR, 1998)

[Contaminants (oil, grease, dust) ca. 3nm
[Adsorbed layers (CO,, H,0, N,, O,) ca. 0.5nm
@)xide layers (Me,O,, Me,OH, Me N) ca. 1-10nm

f/letal bulk

Organické necistoty mohou byt ¢iStény rozpoustédly nebo alkalickym ¢iSténim, anorganické

A N—A__J

necistoty jsou odstranovany chemickym nebo mechanickym procesem, ptipadné kombinaci

obojiho.

2.1.1 Odmastovani

Odmasténi kovu je prvnim krokem jakéhokoliv ptipravného procesu. (Crowther, 2001) Pod-
minkou pfi odmastovani je nerozpustnost upravované plochy. Malé plochy nebo nizky pocet
kusiti vyrobkll 1ze odmastovat vatovymi tampony namocenymi v rozpoustédle. Velké plo-
chy, pfipadné vysoky pocet kusii se odmastuje ponofenim do 1azné€ s rozpousStédlem (dvé

lazn€ — necista, oplachovaci), v pare rozpoustédla nebo pomoci teplych vodnich saponati,
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coz je nejvyhodnéjsi odmastovani z hlediska bezpecnostniho, environmentalniho i ekono-
mického. Posledni ze zpiisobil se pouziva v ptipad¢ citlivosti lepeného materialu na orga-
nicka rozpoustédla, kdy by mohly zbytky par rozpoustédel zachycenych v porech povrchu
snizit pevnost spoje. (Osten, Prace s lepidly a tmely, 1986) Teplé vodni Cistici prostiedky
mohou byt na alkalické nebo kyselé bazi. Alkalické Cistici prostfedky (pH>8) slouzi k ¢isténi
vrstev oleje. Nevyhodou ¢isténi je skutecnost, ze zvlasté u oceli se mize v prubéhu nékolika
dnt skladovani objevit koroze. Kyselé Cistici prostfedky maji pH 3,5-5,5 a neutralni Cistici

prostiedky dosahuji pH 7,5-8. (Walker, 1980)

2.1.2 Mofreni chemickymi latkami

Naptiklad u polyamidl a polyolefin je zdrsnéni a odmasténi ploch nedostatecné a je nutné
aktivovat povrch pomoci roztokl kyselin (sirové, chlorovodikové, fosforecné, dusi¢né, flu-
orovodikové), roztokt alkalii (hydroxidy), mofticich ptisad (inhibitord). (Osten, Prace s

lepidly a tmely, 1986)

2.1.3 Plazma

Alternativou pro €iSténi povrchu organickymi rozpoustédly je plazma. Ionizovany plyn (ar-
gon, oxygen, nitrogen) odstranuje necistoty z povrchu a vznika ¢isty a vysoce nabity povrch

kovu. (AAR, 1998)

2.2 Mechanicka priprava

Mechanické opracovani piedstavuje abrazivni ptipravu povrchu, rozsifuje oblast pro lepeni,
odstrafnuje hrubé nerovnosti, nerozpustné necistoty a vrstvy kryjici aktivni povrch adherentu.
Mezi mechanické upravy lze zatadit brouseni, tryskani, kartaCovani, frézovani, soustruzeni,
strojni hoblovani. Pro tryskani se pouziva drt’ z tvrzené litiny, pfi¢emz spojovaci systém
musi byt nandsSen téméf okamzité (u antikorozni oceli nejpozdéji do 60 minut, u barevnych
kovti do tfi hodin a ocel muze byt bez natéru nejdéle osm hodin). Kartd€ovanim je dosazeno
mensi drsnosti nez piipravou povrchu brousenim. Tento druh mechanické piipravy se pou-
ziva zejména pii Uprave citlivych dild, u nichZ hrozi riziko deformace. Vzhledem ke skutec-
nosti, ze jsou kartace pruzné, tlak vyvijeny na upravovany povrch je ve srovnani s brouSenim
a tryskdnim mensSi. (Brockmann, Adhesive Bonding: Materials, Applications and

Technology, 2009)
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Uvedené zpsoby mechanické ptipravy by mély byt provedeny pii minimalni teplotni a me-
chanické zat¢zi materialu, aby nedochéazelo k opaleni povrchu a vnitinimu pnuti v materialu.
(Osten, Prace s lepidly a tmely, 1986) Mechanickou piipravou povrchu je odstranéna vrstva
oxidu. Kov si v§ak okamzité zacne vytvaret novy oxidovy film, ktery musi byt minimalizo-

van rychlym odmasténim a naslednou aplikaci natéru. (Crowther, 2001)

2.3 Chemicka priprava

Chemicka ptiprava spociva ve fosfatovani (nejCastéji u oceli), chromatovani a eloxovani
(oboji pro povrchovou upravu hliniku), leptani, pokovovani. (AAR, 1998)

2.4 Dalsi Cinitelé ovliviiujici kvalitu lepeného spoje

DeCrease predstavil takzvany ,,Bondability Index”, na némz vysvétluje klesajici pevnost

spojeni pryze s kovem s klesajici polaritou pryze (Obrazek 2).

Obrazek 2: Bondability Index (Chandrasekaran, 2010)

INDEX

B

NITRILE NEOPRENE NATURAL SBR BUTYL
RUBBER

Problém obtizné lepitelnosti souvisejici s nepolarnosti latky lze vyftesit oxidaci, ktera vede
ke zvySeni polarity a tudiZ ke zvySeni lepitelnosti nepolarnich polymert. Tohoto Ize rovnéz
dosdhnout ptfidavkem polarnich plniv, zmékcovadel do smési pryze. (Osten, Lepeni
plastickych hmot, 1972) VétSina plniv (s vyjimkou grafitu a sazi) je polarniho charakteru
a adhezi lepidel k povrchu hmoty zlepSuje. Také velikost plniv ovliviiuje kvalitu lepeného

spoje. Cim je velikost sazi mensi, tim je spojeni pevnéjsi. (Osten, Lepeni plastickych hmot,
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1972) Studiemi Beatty (Beatty, 1973) bylo zjisténo, ze zmékcovadla nemaji vliv na pevnost
spoje. Klement vSak dosel k zavéru, Ze ucinek zmékcovadel zavisi na rozpustnosti zmekco-
vadla ve smési pryze a stejné tak na rozpustnosti zmekcovadla ve vrstvé lepidla. (Klement,

1967)

Kuvalita spoje dale zavisi na druhu vulkaniza¢niho systému a na stupni sitovani. Kompozice,
které maji dostatecné dlouhy cas pied zacatkem sitovani jsou snadnéji lepitelné bez ohledu
pitelné. Je to zplisobeno procesem difuze materialu z pryZe do adheziva a opacné, kdy tento

proces potiebuje dostatek Casu. (AAR, 1998)

Jiz diskutovana dobra smacivost je dilezitym faktorem dobré lepivosti lepidla a tedy kvalit-

niho spoje. Lepitelnost polymeru klesa pokud se zvysuje krystalicky podil. (Zacek, 2010)

Teplotni roztaznost, kdy dodanim tepla dochédzi ke zméné délkovych rozméri, u plastickych
hmot pfiblizn¢ 6—-10x vétSich nez u materidll jako jsou kovy, sklo, beton. Teplotni roztaz-
nost mize u kombinovanych spoji (napiiklad pryz-kov) zpusobit pnuti a naslednou de-
strukci spoje. (Osten, Lepeni plastickych hmot, 1972) Pevnost ve smyku mezi teplotami
20-50 °C stoup4, nésledné zacina klesat. Pevnost v odlupovani se stoupajici teplotou roste.

Pevnost ve smyku je pii rostouci teploté zavisla na délce preplatovani. (Peterka, 1980)

Dtlezitou roli v kvalité lepeného spoje hraje soudrznost povrchové vrstvy lepené hmoty,
kdy miiZe 1 pfi malém zatiZeni lepeného spoje dojit k poruSeni povrchové vrstvy. Toto se

tyké naptiklad pénovych materiali. (Osten, Lepeni plastickych hmot, 1972)

Na pevnost spoje ma nemén¢ dulezity vliv také hladkost, pripadné drsnost povrchu. (Osten,
Lepeni plastickych hmot, 1972) Pti nulové hloubce (drsnosti) by doslo k samovolné adhezi
bez pouziti lepidla. Nerovnosti se vSak objevuji 1 u lesténych ploch, a proto dochézi k pou-
zivani lepidel, které tyto nerovnosti vyplni a pfiblizi se k povrchu adherentu na molekularni
vzdalenost. Je dulezité zvazit druh zatézovani a podle néj zvolit tvar nerovnosti. V praxi se
jako optimalni hloubka zdrsnéni pouzivd 1-6 um. Zdrsnénim lepenych ploch dochéazi ke

zvétSeni povrchu lepené plochy a néasledné vyssi pevnosti spoje. (Peterka, 1980)

Na pevnost spoje miZze mit vliv rovnéz tloustka lepeného spoje. V tomto ptipadé nelze do-
porucit jednotnou tloustku lepené hmoty, ale je nutné se fidit doporu¢enim vyrobce, aby

nedoslo ke snizeni pevnosti lepeného spoje. (Osten, Lepeni plastickych hmot, 1972)
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Lepsi adheze muze byt dosazeno pouzitim roztokovych lepidel, kterd obsahuji organicka
rozpoustédla a ktera zpisobuji rozpousténi polymerd. Toto lze uvazovat pouze pro tlus-
tosténné materialy, pfi¢emz napiiklad pti lepeni f6lif mohou byt organické rozpoustédla pii-

¢inou deformace povrchu. (Osten, Lepeni plastickych hmot, 1972)

Lepeny spoj nevykazuje maximalni pevnost ihned po slepeni. Je tedy nutné uvédomit si nut-
nost doby vytvrzovani. Doba vytvrzovani roste se zvySujicimi se pozadavky na pevnost
spoje. Doba vytvrzovani lepeného spoje je tim kratsi, ¢im vyssi je teplota. (Osten, Lepeni

plastickych hmot, 1972)

V lepeném spoji se mohou vyskytovat vady, pfi¢emz mezi nejcastéjsi patii necistoty, trhliny
(vznikaji tepelnou diletaci nebo Spatnou polymeraci), bubliny (vznikaji Spatnou aplikaci le-
pidla, teCenim lepidla, relativnim posunutim adherenti), slabé zesitovani, porovitost (vznika
vniknutim plynil — vzduch, vodni péra), Spatna koheze (vznika Spatnym promichanim, Spat-
nym skladovanim nebo Spatnou polymeraci), Spatnd adheze (vznik4 kontaminaci povrchu
adheziva pred lepenim nebo nanaSenim lepidla po zacatku procesu vytvrzovani). Defekty
lze zjistit vizudlni kontrolou, pfipadné fyzikdlnimi metodami jako je infracervené zéteni

nebo skenovani ultrazvukem. (Hradek, 2010)

Jednim z poslednich faktort ovliviiujicich pevnost spoje je konstrukce spoje. Nejlepsi vlast-
nosti maji spoje namahané na smyk, avSak pevnost v odlupovani je nizka. Z tohoto diivodu
se doporucuje tomuto namahéani vyhnout vhodnou konstrukci spoje a to tak, aby nejveétsi
pevnost spoje byla orientovana ve sméru maximalniho namahéni, aby koncentrace napéti

byla minimalni a plocha lepeného spoje byla dostatecné velka. (Kovacic, 1980)

Ponékud vyznamnym cinitelem ovliviiujicim kvalitu lepeného spoje je volba lepidla. Pfi vy-
béru lepidla je potieba vzit v tvahu chemické slozeni, povrchové napéti, bod vzplanuti, vis-
kozitu, tepelnou roztaznost, zplisob vytvrzovani, mechanické vlastnosti. S rostouci teplotou
dochazi k poklesu pevnosti spoje. Pii vytvrzovani dochazi ke smrsténi lepidla a pti smrSténi
vznika napéti, které snizuje pevnost spoje. Pravidlem pro vybér lepidla je pozadavek, ze
lepidlo by se mélo svymi vlastnostmi co nejvice podobat lepenym materialtim. DalSimi po-
zadavky na vybér lepidla jsou maximalni koheze a adheze ve vztahu k adherentu (nesmi byt
vSak mensi nezZ 10 % kohezni sily adherentu), modul pruznosti co nejvice podobny adhe-
rentu, minimalni smrStovani pfi tvrdnuti, co nejjednodussi vytvrzovani, lepidlo pii tvrdnuti
neuvolnuje latky, které ovlivni adherent, minimalni navlhavost a propustnost latek z okoli,

odolnost proti vlivu teploty, proti chemickym ¢inidliim a proti vliviim samotného adherentu,
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vhodné elektrické vlastnosti (izola¢ni schopnost, ptip. vodivost), dlouha doba skladovatel-
nosti, minimalni zasahy pied lepenim (Uprava hustoty, stékavosti, rychlosti schnuti, tvrzeni,
tuhosti nebo pfilnavosti lepidla), snadné nanaseni. (Osten, Prace s lepidly a tmely, 1986)

(Kovacic, 1980)

Na pevnost lepenych spoji ma velky vliv také vlhkost, kdy dalezitym faktorem je délka
obnazené hrany. Spoj mize byt naruSen jak difiznim pronikanim vody do vrstvy lepidla,
které vede ke snizeni koheze spoje nebo miize byt narusen prostiednictvim koroze adherentu,
kdy vlhkost pronika do rozhrani lepidlo-adherent a dochazi k adheznimu lomu spoje (pod-

korodovani vrstvy). (Peterka, 1980)
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3 TESTOVACI METODY

Evropsky privodce CEN/TR 14548 Adhesives — Guide to test methods and other standards
for the general requirements, characterization and safety of structural adhesives, poskytuje
detailni a obsahly souhrn testovacich metod pro lepidla. (Brockmann, Adhesive Bonding:

Adhesives, Applications and Processes, 2009)
Za ucelem stanoveni pevnosti lepeného spoje jsou provadény zkousky lepenych spoji. Testy

mohou byt rozd€leny na testy destruktivni a nedestruktivni.

3.1 Nedestruktivni metody

Nedestruktivni zkuSebni metody neméti pevnost spoje, ale zkoumaji vlastnosti materiald,
odhaluji skryté vady. Nedestruktivnimi metodami jsou akustické defektoskopie, defektosko-

pie pomoci radioizotopu, ultrazvukové defektoskopie, optické metody. (Kovarova, 2013)

3.2 Destruktivni metody

Destruktivnimi metodami se zjiSt'uje pevnost spoje, ktery je namahan v tahu, ve smyku

a v odlupovani. Jednotlivé metody jsou popsany podrobné&ji v nasledujicim textu.

3.2.1 Poruchy lepenych spoji

Pti destrukci spoje se hodnoti jak vysledna pevnost, tak pribeh lomu (Obrazek 3) (AAR,
1998):

e R (Rubber) — kohezni selhani v pryzi,

e RC (Rubber-Cement) — selhani mezi pryzi a lepidlem,

e CP (Cement-Primer) — kohezni selhani ve vrstvé lepidla,

e (M (Cement-Metal) — selhdni mezi kovem a lepidlem.

Obrazek 3: Druhy poruch lepenych spojii

Adherent (Rubber) — R

Cover Cement ‘—l— RC

Primer “—1_____cp
Substrate (Metal) <—l— CM

Adhesive
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Kdyz se selhani objevi v pryzi, pak maximalni sila potfebna pro pfetrzeni reprezentuje ko-
hezni silu pryze a pevnost lepidla je vétsi nez namefena maximalni pevnost spojeni. V tomto

piipadé je spojeni pryze s kovem posuzovano jako dobré nebo jako lepsi nez pevnost pryze.

3.2.2 Zkouska v odlupovani

Test v odlupovani méfi silu, ktera je potfebna k odtrzeni pasku pryze od kovového povrchu,
pfi¢emz thel separace je priblizné 90° (Obrazek 4). Maximalni sila je zaznamenavana v [N]
a po vydé¢leni velikosti povrchu spojeni vyjadiena jako [N/mm]. (ISO-813, 1986) Za nevy-
hodu je povazovana skutecnost, ze ithel neni po celou dobu testu konstantni. Champion vSak
provedl test, na jehoz zaklad¢ prokazal, ze sila odlupovani neni citliva na uhel v rozmezi
45-85°. (Champion, 1997) Aby adherenty odolavaly tahové sile, doporucena tloustka pro
kovy je 1,5 mm, §itka lepeného povrchu musi byt 25 mm a délka 150 mm. (CSN, 2017)

Obrazek 4: Zkouska v odlupovani (AAR, 1998)

X

F 3

Metal — k

a—>b=1L1L

Rubber

3.2.3 Zkous$ka tahem

Principem zkousSky tahem je vyhodnoceni zévislosti zatéZovaciho napéti na prodlouzeni
£vzorku, kterym je pryz ptilepend ke dvéma paralelnim kovovym deskam (Obrazek 5).
(ISO-814, 1986) Bailey provedl analyzu a zjistil, Ze nejvetsi napéti neni na rozhrani spoje,

ale v pryzi. (AAR, 1998)
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Obrazek 5: Zkouska tahem (AAR, 1998)

Metal
¢ — Rubber

Force

3.2.4 Zkouska smykem

Namahani smykem (Obrazek 6) vzniké tehdy, kdyz na téleso (valcova pryz nalisovana na
dvou kuzelovitych kovovych castech) plsobi dvé sily opacné orientace, pfi¢emz ob¢ sily

lezi na spole¢né nositelce v roving fezu a jsou stejné velké. (ISO-5600, 1986)
Obrazek 6: Zkouska smykem (AAR, 1998)

Metal
Rubber

Force

3.2.5 Testy odolnosti

vvvvvv

$im pfirodnim podminkdm béhem doby Zivotnosti. Tyto ptirodni podminky simuluje fada
testll odolnosti, mezi néz patii napiiklad tepelné zkousky nebo test vrouci vody, kdy testo-
vané dily jsou ponofeny do destilované vody s riznym pH na dobu 22 hodin. Dal§im z testt
odolnosti je test na autoklavu, ktery simuluje prostiedi radiatorového t€snéni v automobilo-
vém prumyslu a pfi kterém se zjist'uje, zda jsou vzorky schopny odolat 22 hodinam testu ve
smési 50 % destilované vody a 50 % glykolu pti 135 °C a ptetlaku 2,5 bar. Nasledné jsou
dily ochlazeny a pevnost spoje je testovana pii pokojové teploté. Nemén¢ pouzivanym je
palivovy test, kdy testované dily jsou ponofeny do smési (85 % ASTM palivo C a 15 %
metanol) a ohfivany po dobu 70 hod. na 60 °C. Nasledn¢ jsou dily ochlazeny na pokojovou
teplotu, poté je ¢ast dilii vyjmuta z 1azn€, osusena a okamzit€ testovana tak, aby se neodpafilo
palivo. Zbytek dilt je vloZen do trouby na dobu 24 hod. a ohfivan na 100 °C za Ucelem

odpafteni paliva a poté testovan. (ASTM, 1995) Poslednim testem je test soli, pii némz jsou
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testované vzorky postiikany roztokem chloridu sodného (koncentrace 50 g/l, pH 6,5-7,2) a
jsou pozorovany po riiznou dobu (72 hod., 144 hod., 240 hod., 500 hod., 750 hod., 1 000
hod.). (ISO-9227, 1990)
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II. PRAKTICKA CAST
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4 TEST PEVNOSTI SPOJE PRYZE S KOVEM

4.1 Volba testu pevnosti spoje

Pryzokovovy produkt pii vystaveni prostfedi AdBlue v ¢erpadle nakladniho automobilu se-
lhava a cilem bakalarské prace je najit lepidlo, které zajisti odoIné&jsi spojeni dilu.
AdBlue je nazev pro 32,5% mocovinu rozpusténou v demineralizované vod¢ a pouziva se

v dieselovych motorech za ucelem jejich vycisténi.

Pevnost lepeného spoje pryze s kovem byla zjistovana pomoci odlupovaciho testu podle

ASTM D429 metoda B, 90°.

,»90° test v odlupovani prouzku pryze ptilepené ke kovu slouzi k uréeni pevnosti lepidla spo-
jujiciho pryz s kovem. Vysledky jsou ziskany méfenim sily nutné k oddé€leni pryze od po-

vrchu kovu pod uhlem 90°.” (ASTM, 2014)

Test slouzil k urc¢eni kvality spoje HNBR pryze nalisované na pas z nerezové oceli za pouziti
lepidla. Probéhlo testovani dvou sérii vzorkl a nasledovalo vyhodnoceni vzorkl s nejvétsi
separacni silou. Prvni sérii vzorka tvotily originalni vzorky a do druhé skupiny byly zara-

zeny vzorky vystavené prostfedi AdBlue, teploté 85 °C a pH 9 po dobu 250 hodin.
4.2 Priprava zkuSebnich vzorki

4.2.1 Pouzity material

Produkt (viz Obrazek 7) je vyroben spojenim pryze — HNBR (hydrogenovany butadien-ak-

rylonitrilovy kaucuk) a kovu — nerezové oceli.

Obrdazek 7: Kovova cast a findlni produkt
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Srovnani vlastnosti obou materialti nabizi Tabulka 3.

Tabulka 3: Viastnosti materiali

Vlastnost materialu Nerezova ocel

Tvrdost podle Shorea 40-90 jednotek Shore A |—

Pevnost popruhu v tahu 30 N/mm? 520—720 N/mm?

Pevnost v tahu a prodlouzeni pfi pretrZzeni | 500 % 45 %

Provozni teploty -40-150 °C -100-800 °C
(kratkodobé az 165 °C)

Pevnost v tahu 20-30 MPa 620—-1240 MPa

4.2.1.1 HNBR

Hydrogenovany NBR (nitril kaucuk) vznikd hydrogenaci nenasycenych vazeb, rozsahu
85-99,9 %. HNBR ma vysokou houzevnatost, tahové vlastnosti a vysokou odolnost vici
odéru. Ve srovnani s NBR ma HNBR lepsi odolnost vici teplotam (dlouhodobé az 150 °C),
povétrnosti. Déle disponuje dobrou odolnosti vii¢i ozonu, nizkou propustnosti par a plynd.
Na druhou stranu nasycené typy vykazuji vyssi hieti (vys§i ohebnost fetézce). (Cermak,

2017)

4.2.1.2 Nerezova ocel

Nerezova ocel obsahuje 11 % a vice chromu jako primarni pfisadu. Ocel je povaZzovana za
korozi odolnou, odtud spojeni nerezova. Nerezova ocel je vétSinou upravovana chemickym
leptanim. Mnoho leptacich procedur probihd v lazni kyseliny chromové, kyseliny sirové
nebo kyseliny fosfore¢né a nasledné dobrého oplachnuti etanolem z diivodu odstranéni lepta-
dla. Chemickeé leptani Casto predstavuje lepsi zivotnost neZ tryskani. Pokud je pouZit pisek,
pak nejlepsi velikost je mezi 46 a 120 zrny. Kombinace leptani s tryskdnim je povazovano

za nejlepSi moznou variantu. (Wegman, 2012)

4.2.2 Volba lepidla

Prvnim krokem bylo osloveni dodavatelii lepidel s Zadosti o zaslani seznamu lepidel dopo-

rucenych pro pozadovanou aplikaci.
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Tabulka 4: Vycet testovanych lepidel

CILBOND 10E
CILBOND 12E
CILBOND 36
CILBOND 65W
CILBOND 80ET
CHEMLOK 207
CHEMLOK 6450
CHEMLOK 8116
CHEMOSIL 360
CHEMOSIL 5150
CHEMOSIL X5130-22
MEGUM 3340-1
MEGUM 15637
MEGUM 23500

Aktudlng pouzivanym adhezivem je MEGUM 15637. Detailni informace k jednotlivym dru-
htm lepidel (viskozita, bod vzplanuti, teplotni rozsah pro pouziti atd.) je mozné najit v ma-

teridlovych listech, viz Pfiloha [-XIV.

4.3 Vyroba zkuSebnich vzorki

Nejdiive probéhlo tryskani (pouzité zafizeni na Obrazku 8). Cas tryskani byl pfibliznd
30 minut. Po tryskacim cyklu byl stlaceny vzduch pouzit na odstranéni prachu foukanim,

které probihalo 5 minut. Tryskéni AL,Os, 60 zrn, kapacita 6 kg na jeden cyklus.

Obrazek 8: Tryskani
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Nasledovalo myti, kdy kovové dily byly ponofeny na 5 minut do alkoholu, poté 5 minut
okapavaly a probihalo suseni (Obrazek 9).

Obrazek 9: Myti v alkoholu

Nanaseni lepidla bylo provadéno v Rotomatu II po dobu 30 minut. Vyrobky byly umistény
do rotujiciho bubnu a tryska stfikala lepidlo na produkty. Natér v bubnu je aktudlné nejvice
pouzivany zpisob aplikace lepidla. Dily po aplikaci lepidla bylo moZzné pouzit v dobé& do
15 dni.

Vyroba vzorkii (Obrazek 10) prob¢hla na vstfikovacim stroji pii 185 °C, vytvrzeni trvalo
dvé hodiny pii 150 °C.

Obrazek 10: Ndakres zkusebniho vzorku

A 60.5 mm
B 127 mm
C 25.0 mm
D 7.9 mm

—+ 0+~ +—0N

Metal Strip/

Poslednim krokem byla kontrola a umisténi poloviny vzorkti do AdBlue na dobu 250 hodin,

pii teploté 85 °C a pH 9.

4.4 Testovani pevnosti spoje

Testovani se provadélo testem v odlupovani na zatizeni Instron Tensometer 3360 (Obrazek
11). Zatizeni zméfilo silu, ktera byla potfebna k odtrzeni pasku pryze od kovového povrchu,

pfi¢emz Uhel separace byl pfiblizn¢ 90°. Maximalni sila byla zaznamenavana v [N] a po
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vydéleni velikosti povrchu spojeni byla vyjadiena jako [N/mm]. Kazdy druh lepidla byl tes-
tovan z divodu omezenych kapacit pouze na jednom originalnim vzorku a jednom vzorku

vystaveném mocoving.

Obrazek 11: Instron Tensometer 3360
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5 MERENI{
5.1 Analyza separa¢ni sily

Vysledky testu jsou zaznamenany v Tabulce 5. Separacni sila je uvedena v [N] a délena

Sitkou plochy spoje (25 mm). Misto selhani lepeného spoje je odhadnuto vizualné.

Tabulka 5: Vysledky testu

s e g, Vzorek vystaveny
Lepidlo Origmi? ::f):ek moeo{]i:/ﬁ t y PO/PfIfligg\fitsg enim
isto isto
N/mm selhani N/mm selhani (%)

CILBOND 10E 10,3 R 11,2 R/CM 108
CILBOND 12E 10,3 R 6,4 CM 62
CILBOND 36 11,4 RC/CM 3,7 CP/CM |33
CILBOND 65W 12,1 R 4,7 CM 39
CILBOND 80ET 5,3 CM 1 CM 20
CHEMLOK 207 15,1 RC 5,2 CM 35
CHEMLOK 6450 10,9 R 3,3 CM 31
CHEMLOK 8116 6,2 RC 2,9 CM 46
CHEMOSIL 360 13,3 R 8,2 RC 62
CHEMOSIL 5150 (8,2 RC 9,7 CP 118
CHEMOSIL

X5130-22 8,5 RC 9,8 R 115
MEGUM 3340-1 12 RC 43 CM 36

MEGUM 15637 11,5 RC 12,7 R 110
MEGUM 23500 3,9 CP 6,2 CP/CM | 161

Tabulka obsahuje vyhodnoceni jak originalnich vzorkt, tak vzorka vystavenych prostredi
AdBlue. Pro oba druhy vzorki je vyhodnocena maximalni sila potfebnd pro separaci a také
separacni profil. Vrstva, ve které doSlo k selhani spoje je vizualn¢ odhadnuta a zanesena do
sloupce ,,Misto selhdni”. Mohly nastat Ctyfi situace. Kohezni selhani v pryzi, kdy doslo
k ptetrZeni pryze, je ve vysledkové tabulce oznaceno pismenem R (Rubber). V piipadé, Ze
doslo k poruseni vrstvy mezi pryZi a lepidlem, je uvedena zkratka RC (Rubber-Cement). CP
(Cement-Primer) znaci kohezni selhdni ve vrstvé lepidla a CM (Cement-Metal) selhani mezi

kovem a lepidlem.

Zelené podbarvené hodnoty vykazuji zadouci vysledky, zatimco hodnoty s ¢ervenym pod-

barvenim nejsou pro ucely aplikace pfijatelné. Pfijatelnymi vysledky jsou ty, kdy hodnota
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separacéni sily pfesahuje 8 N/mm a kdy dochdzi ke koheznimu selhdni v pryzi. Pretrzeni
pryze, znamend, ze spojeni pryze s kovem je lepsi nez pevnost pryze, coz signalizuje, ze
pevnost lepidla je vétsi nez namétend separacni sila. Origindlni vzorky vykazuji pomérné
piijatelné vysledky, avSak po vystaveni vzorka prostiedi AdBlue je u vétSiny lepicich sys-
témi zaznamendno zhorSeni schopnosti lepeni. Toto je pozorovano u deviti ze 14 vzorkda.
Nejcastéjsim mistem selhani je CM (Cement-Metal), tedy selhani mezi kovem a lepidlem.
Z hlediska separacniho profilu vychazi zajimavé CHEMOSIL X5130-22 se separacni silou
9,8 N/mm a MEGUM 15637 se silou 12,7 N/mm.

5.2 Vizualni analyza

Na Obrazcich 12 az 25 jsou fotografie spojovacich ploch po testovani. Na jejich zakladeé byl
vyhodnocen separacni profil, ktery je soucasti Tabulky 5 a jehoz vysledky jsou zaneseny do
sloupce ,,Misto selhani®, a to jak pro originalni vzorky, tak pro vzorky vystavené mocoving.
Vlevo jsou vzdy uvedeny vysledky originalniho vzorku a na pravé strané separacni profil

vzorkl vystavenych AdBlue.
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Obrazek 12: CILBOND 10E

Obrazek 13: CILBOND 12E

Obrazek 14: CILBOND 36
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Obrdazek 15: CILBOND 65W

Obrazek 16: CILBOND SOET

Obrazek 17: CHEMLOCK 207
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Obrazek 18: CHEMLOCK 6450

Obrazek 19: CHEMLOK 8116

Obrdzek 20: CHEMOSIL 360
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Obrazek 21: CHEMOSIL 5150

Obrazek 22: CHEMOSIL X5130-22

Obrazek 23: MEGUM 3340-1
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Obrazek 24: MEGUM 15637
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6 DISKUZE VYSLEDKU

U originélnich vzorkt se hodnoty separacni sily pohybuji v rozmezi 3,9—-15,1 N na mm $itky
vzorku. U vzorki vystavenych mocoviné jsou tyto hodnoty 1-12,7 N/mm. NejcastéjSim mis-
tem selhani origindlnich vzork je pretrZzeni pryze nebo selhani mezi pryzi a lepidlem. Pouze
tfi ze 14 testovanych systémt vedly k nizké separacni sile a/nebo separaci mezi lepidlem
a kovem. Zatimco originalni vzorky ukazuji ptijatelné vysledky, po vystaveni vzorka pro-
stiedi AdBlue ukazuje jejich drtiva vétSina pokles lepici schopnosti. Tyto vysledky se tykaji
deviti ze 14 vzorku. Piekvapivé, zbylé systémy ukazuji rist separacni sily po vystaveni mo-
coving.

Je zajimavé, Ze vSechny testované systtmy CHEMOSIL maji slibné vysledky.
CILBOND 10E ma zajimavou separacni silu, ale ocekava se selhani v dlouhodobém hle-
disku. Tak¢é CHEMOSIL 5150 ukazuje riziko zhorSeni z dlouhodobé&jsiho hlediska. Adhe-
zivo MEGUM 15637 ptinasi nejlepsi vlastnosti jak v separacni sile, tak v separa¢nim profilu
a tudiz je nejvhodnéjsi volbou lepidla. Ac¢koliv byl cely experiment cilen na identifikovéani
nového lepidla se zlepSenou odolnosti proti AdBlue, aktualné uzivané lepidlo pted¢i svymi
vysledky vSechny dals$i testované systémy. Mozné vysvétleni nedostate¢né odolnosti lepidla
MEGUM 15637 pii vystaveni prostiedi AdBlue, teploté 85 °C a pH 9 po dobu 250 hodin

muze byt nalezeno v procesu piipravy vyrobku a aplikace lepidla.
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ZAVER
Bakalatska prace se zabyvala problémem nedostatecné odolnosti lepidla MEGUM 15637 pti

vystaveni vyrobku prostiedi AdBlue, teploté 85 °C a pH 9 po dobu 250 hodin a hledanim

odolngjsi alternativy.

V bakalarské praci bylo testovano 14 druhi lepidel, pficemz celkem bylo 28 vzorkd,
14 vzork v origindlnim provedeni a 14 vzorkii po vystaveni mocoving. Vzorky byly testo-
vany na zafizeni Instron Tensometer 3360 zkouskou v odlupovani, tzv. peel testem. Testo-
vanim byla zjiSténa nejvEétsi nosnost spoje u vyrobku po vystaveni mocoving v ptipadé lepi-
dla MEGUM 15637. Nejmén¢ vhodné lepidlo je CILBOND 80ET. V jeho ptipadé prob¢hla
separace mezi kovem a lepidlem a jeho separacni sila byla nejnizsi, u vzorku vystavené¢ho
mocovin€ dosahovala tato sila 1 N/mm. U deviti ze 14 testovanych vzorka doslo po vysta-
veni vzorku mocoving k poklesu lepici schopnosti. Nejlepsi vysledek piinasi aktualné pou-
zivané lepidlo MEGUM 15637, které dosahuje separaéni sily 12,7 N/mm a mistem selhani
je pryz. Separaéni sila v tomto ptipad€ reprezentuje kohezni silu pryze a pevnost lepidla je
tedy vE&tsi neZ naméfend maximalni pevnost spojeni. Spojeni pryze s kovem je posuzovano

jako dobré, ptipadné jako lepsi nez pevnost pryze.

Selhani produktu spojeného lepidlem MEGUM 15637 po vystaveni mo€oving v sériové vy-
robé miiZze byt zpisobeno procesem piipravy vyrobku a aplikace lepidla. Dal§im moZnym
feSenim by mohlo byt nalezeni systému nové fenolové pryskyftice, ktera neobsahuje magne-
sium. Toto feSeni by ptedeslo hydrolyze Mg + 2H,O — Mg(OH); + Hb, kterou jsou pravdé-
podobné¢ vazby niceny. Pro dal$i vyzkum je tedy mozné vzit v uvahu tuto hypotézu. V dalSim
testovani by bylo vhodné zvysit pocet vzorki, a to nejméné na pét vzorkl na test. Dale by

bylo vhodné rozsifit experiment o testovani v mocoviné po dobu 500 hodin.
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SEZNAM POUZITYCH SYMBOLU A ZKRATEK

%

mm

RC
CP

CM

H>O

OH

ISO

ASTM

°C

nm

NBR

HNBR

ADLO3

Procento

Milimetr

Jednotka sily

Rubber (pryz)

Rubber-Cement (pryz-lepidlo)
Cement-Primer (vrstva lepidla)
Cement-Metal (lepidlo-kov)

Magnesium

Voda

-hydroxid

Vodik

International Organization of Standardization
American Society for Testing and Materials
Stupen Celsia

Sila

Nanometr

Revolutions per minute (ota¢ky za minutu)
Nitril kauc¢uk

Hydrogenovany butadien-akrylonitrilovy kaucuk
Potential of hydrogen (potencial vodiku)
Hodina

Gram

Litr

Saphire Crystal
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kJ

mol

CO2

Kilojoule

Fyzikalni jednotka latkového mnozstvi
Dusik

Kyslik

Angstrom (jednotka délky)

Oxid uhli¢ity
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CILBOND® 10E
CILBOND TECHNICAL DATA SHEET

CILBOND 10E is a One-Component Solvent-Based Bonding Agent for Nitrile (NBR),
Acrylic (ACM), XNBR, HNBR, PVC/NBR blends, ECO and Vamac® G and D compounds.

Cilbond 10E is also a universal Primer for Cilbond Cover-Coats, especially Cilbond 80ET,
and other Cover-Coat systems.

BENEFITS OF CILBOND 10E

BONDING CAPABILITIES :

Cilbond 10E bonds NBR compounds with high and low acrylonitrile contents with equal effectiveness and
is the first choice for ACM compounds. Cilbond 10E is particularly suitable for HNBR and highly extended
NBR, PVC/NBR blends and Vamac® G and Vamac® D, where good resistance to ingredients migrating out
of the elastomer is required.

It bonds to all metal substrates and polar thermoplastics such as polyamides, PPO, PPS, PES, POM and
thermoset plastics such as PF, MF, RF, GRP/FRP and epoxies.

PROCESSING BENEFITS :

The extremely tough dry films of Cilbond 10E means that coated components can be subjected to
considerable mechanical handling, without fear of chipping or peeling of the bonding agent.

Cilbond 10E also resists wiping on injection moulding and does not mould foul.
Cilbond 10E bonds effectively at low and high temperatures (between 130°C and 200°C) and has excellent
pre-bake resistance (up to 30 minutes at 160°C)

IN-SERVICE BENEFITS :

Components bonded with Cilbond 10E (especially when used with the Cilbond 80ET cover-coat) show :

Good all-round resistance to hot and cold lubricants and fluids.

Very good salt-spray resistance to 5% salt-water @ 35°C, even with 30% extension of the elastomer.
e Good boiling water resistance, showing bond retention at 100°C under a 2kg / 25mm peel width

for up to 100 hours.

TYPICAL PHYSICAL PROPERTIES OF CILBOND 10E

Appearance Grey Liquid
Viscosity - No 3 Zahn Cup @ 26°C 14 seconds
Non-Volatile Solids 26.5% by weight
Specific Gravity @ 26°C 0.94
Flash Point (Abel Pensky) 2°C
Bonding Temperature Range 130 - 220°C
In-Service Temperature Resistance -50 - +170°C
In-Service Environmental Resistance Salt-spray, water immersion, boiling water, hot oils, fuels
glycols and hydraulic fuels up to 170°C
Typical Coverage as a Primer 15— 20 m?/ Litre
Typical Coverage as a One-Coat System 10— 15 m?/ Litre
Shelf Life 18 Months from Date of Manufacture
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CILBOND® 10E
TECHNICAL DATA SHEET

CiLBOND"

METAL SURFACE PREPARATION
For optimum bonding with Cilbond 10E all metal surfaces MUST be contaminant free.

Grit-blasting with 200 — 400y sharp iron grit, or blasting with aluminium oxide grit to a grey-white finish
should yield excellent bonding surfaces with ferrous metals. After blasting, all parts should be degreased for
maximum environmental resistance.

Cold rolled steel is normally iron grit-blasted. Stainless steel, aluminium, brass and other non-ferrous
metals are normally blasted with aluminium oxide. Alternatively, proprietary phosphate treatments may be
used.

For detailed recommendations on substrate preparation refer to Information Sheet A1.

APPLYING CILBOND 10E

AGITATION Cilbond 10E needs to be thoroughly stirred before use with an effective agitator.

BRUSHING Application by brushing is normally undertaken without further dilution, but for coating large
areas, dilution with MEK or MIBK is possible.

DIPPING Should normally be undertaken without dilution, but MIBK or MEK is recommended if required.
For tumble dipping, dilute with MEK. For many dipping applications, dilution to a viscosity of 14
- 24 seconds on a No 2 Zahn Cup, or 12 - 20 sec on a DIN 4 Cup, Ford 4 cup or a Frikmar Cup
(at the bath temperature) is typical.

SPRAYING Spraying with Cilbond 10E should be conducted at a viscosity of 16-24 seconds on a Zahn 2
Cup or 13-20 seconds on a Din 4 Cup, Ford 4 Cup or Frikmar Cup at the temperature of
application.

For most conventional spray systems use a nozzle of 1.0 - 1.5 mm, a fluid pressure of 0.5 - 1.5
bar and an air pressure of 1.5 — 2.0 bar. Excessive air pressure can cause cob-webbing.

DILUTION Irrespective of the diluent used, it is vital that the bonding agent is stirred whilst solvent is added
to ensure a homogeneous mix, so that a uniform film thickness will result on application. For
continuous dipping or spraying it is recommended that constant stirring is undertaken, especially
if the product has been diluted.

For most spraying applications, dilution with 1 part by volume of solvent to 2-3 parts of Cilbond
10E is typical. For tumble spraying, it is normal to dilute with up to 4 or more parts of solvent to
1 part of Cilbond 10E.
Recommended diluents include:

Xylene, Toluene, Ketones (such as MIBK or MEK), Glycol Ether Esters

COATING THICKNESS When used as a Primer use a dry coating thickness of at least 10 microns.
When used as a One-coat system use a dry coating thickness of at least 15-20 microns.
For oil-seal applications a dry coating thickness of 5 microns is typical.

UNIFORM COATINGS The key to successful bonding with Cilbond 10E is uniform coatings at the optimum film
thickness. At the viscosities suggested above, a satisfactory film thickness should result.
However, laboratory tests are always advised to assess the practical film thickness for
production conditions.

DRYING After applying Cilbond 10E, components should be left for 30-45 minutes at 25°C to dry
properly. Pre-warming at say, 80°C will speed up drying parts.

STORAGE Coated parts may be stored for long periods of time (several weeks) provided they are protected
from dust, oil mists, mould release over-spray and moisture.
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CILBOND® 10E
TECHNICAL DATA SHEET

CiLBOND"

WHERE TO USE CILBOND 10E

Cilbond 10E is used as a one-coat system and also as a two-coat system (with Cilbond 80ET) to produce :

Rubber rollers

Pipe coatings

Qil seals

Fuel seals

Gaskets

TVD’s

Fabric to rubber bonded laminates
Hoses

General rubber goods

MOULDING INFORMATION

Cilbond 10E may be processed by all moulding methods, including Compression, Transfer, Injection and
Extrusion moulding and autoclave curing.

Temperatures may vary between 130°C and 200°C, which should cover most processes, but tests should
be undertaken (preferably by rheometer curve) to produce the optimum cure conditions for compound and
bonding agent.

Cilbond 10E is capable of withstanding up to 30 minutes pre-bake at 160°C.

Cilbond 10E has excellent resistance to wiping and gives excellent bond results on injection moulding both
high and low acrylonitrile compounds at 150°C and 190°C. It is especially suited to high temperature
injection moulding.

PACKAGING

Cilbond 10E is supplied in 10L, 25L and 200L containers. 250ml trial samples are also available upon
request.

FURTHER INFORMATION

For more information on Cilbond 10E or for details of our other products please visit www.cilbond.com or
e-mail sales@cilbond.com

Vamac® is a registered trademark of DuPont
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CILBOND® 12E
.. TECHNICAL DATA SHEET

CILBOND 12E is a High-Performance Solvent-Based Primer for use under Cilbond
Cover-Coat systems

BENEFITS OF CILBOND 12E
BONDING CAPABILITIES :

Cilbond 12E primer gives excellent adhesion to metals, including mild steel, cast iron, phosphated steel,
chromated steel, stainless steel, aluminium, brass, nickel, zinc, etc. and polar engineering thermoplastics,
such as PPO, PPS, PES, PEEK, PET, PBT, nylons and thermoset plastics, such as UF, PF, RF, MF and
GRP/FRP and epoxy resins.

Cilbond 12E is used under bonding agents such as Cilbond 80ET to bond a vast range of elastomers to
metals and plastics during the moulding process — See also the Cilbond 80ET Technical Data Sheet.

Cilbond 12E may also be used as a One-Component vulcanising and post-vulcanising bonding agent for
NR, SBR, CR, CSM and Vamac® G compounds.

IN-SERVICE BENEFITS :

As a Primer, Cilbond 12E has excellent resistance to extreme environments including fluids (for example,
glycols and brake fluids) and high temperatures of up to 200°C and low temperatures down to -50°C.

The use of Cilbond 12E as a Primer under Cilbond 24 gives bonds with the ultimate in environmental
resistance and maintains the exceptional heat and fluid resistance (particularly glycol) associated with
Cilbond 24.

When Cilbond 12E is used as a Primer under Cilbond 80ET, bonded components benefit from superior
salt-spray and hot-fluid resistance.

Cilbond 12E may show improved heat resistance when used as a primer under Cilbond 65W for some
grades of VMQ and FKM.

Cilbond 12E should be considered as a Primer under Cilbond 10E for superior heat resistance when
bonding NBR and HNBR.

TYPICAL PHYSICAL PROPERTIES OF CILBOND 12E

Appearance Grey Liquid
Viscosity - No 3 Zahn Cup @ 26°C 17 seconds
Viscosity - DIN 4Cup @ 26°C 30 seconds
Non-Volatile Solids 24% by weight
Specific Gravity @ 26°C 0.98
Flash Point (Abel Pensky) 2°C
Bonding Temperature Range 130 - 235°C
In-ServiceTemperature Resistance -50°C - +200°C
In-Service Environmental Resistance Salt-spray, water immersion, boiling water, steam up to
130°C, hot oils, fuels, glycols and hydraulic fuels up to 180°C
Typical Coverage at 15 microns (dry) 20 m?/ Litre
Shelf Life 12 Months from Date of Manufacture
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CILBOND® 12E
TECHNICAL DATA SHEET

CiLBOND®

METAL SURFACE PREPARATION
For optimum bonding with Cilbond 12E all metal surfaces MUST be contaminant free.

Surfaces should preferably grit-blasted with 200—400u chilled iron or alumina grit and ideally degreased
after the grit-blasting process. Alternatively, proprietary phosphated surfaces may be used.

Cilbond 12E is particularly effective on zinc coatings and passivated zinc coatings.

For detailed recommendations on substrate preparation refer to Information Sheet A1..

APPLYING CILBOND 12E

AGITATION Cilbond 12E contains materials which settle and so needs to be thoroughly stirred before
use with an effective agitator.

BRUSHING Application by brushing is normally undertaken without further dilution, but for coating large
areas, dilute with ca. 10% of any of the recommended diluents (see below).

DIPPING For Dip-coating we recommend diluting Cilbond 12E with fast drying solvents based on MIBK
or MEK to a viscosity of 24-28 sec on a No 2 Zahn Cup or 18-24 sec on a DIN 4 cup or Ford 4
cup. This should give an even coating of components.

Typically, the addition of 5-10% of solvent should achieve the required viscosity.

SPRAYING For Spray-coating we recommend diluting Cilbond 12E with any of the recommended diluents,
though xylene and glycol ether esters are usually preferred.
A viscosity of 16-24 seconds on a No 2 Zahn Cup or 13-20 sec on Din 4 Cup, or Ford 4 Cup is
recommended. As a guide, 15 - 25% of solvent is generally required to achieve an acceptable
finish.
Cilbond 12E is normally sprayed through a 1.0 - 1.5 mm nozzle using a 0.5 - 1.5 bar fluid
pressure and an air pressure of 1.5 bar, ideally using an HVLP spray system. Excessive air
pressure can cause fibrillation (cob-webbing), even with diluted product.

DILUTION Irrespective of the diluent used, it is vital that the bonding agent is stirred whilst solvent is added
to ensure a homogeneous mix, so that a uniform film thickness will result on application. For
continuous dipping or spraying it is recommended that constant stirring is undertaken, especially
if the product has been diluted.

Recommended diluents include: Xylene, Toluene, Ketones (such as MIBK or MEK), Methyl
Proxitol Acetate or other Glycol Ether Esters.

COATING THICKNESS When used as a Primer use a dry coating thickness of at least 10 microns.
When used as a One-coat system use a dry coating thickness of at least 15-20 microns.

UNIFORM COATINGS The key to successful bonding with Cilbond 12E is uniform coatings at the optimum film
thickness. At the viscosities suggested above, a satisfactory film thickness should result.
However, laboratory tests are always advised to assess the practical film thickness for
production conditions.

DRYING After applying Cilbond 12E, components should be left for 40-60 minutes at 25°C to dry. Pre-
warming or drying the coated parts in an oven at 60°C will speed up drying.

STORAGE Coated parts may be stored for long periods of time (several weeks) provided they are protected
from dust, oil mists, mould release over-spray and moisture.
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CILBOND® 12E
TECHNICAL DATA SHEET
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WHERE TO USE CILBOND 12E

Cilbond 12E is used in the manufacture of :

e High-performance Engine and Suspension Mounts (including Hydromounts)
e TVD’s and other Couplings

Bushes

Hoses

Belts

Rollers

Pump Linings

Tank Linings

Door and Window Seals

Seals and Gaskets

e General rubber goods demanding a Heat and Dynamic Fatigue Resistant Bond

PACKAGING

Cilbond 12E is supplied in 10L, 25L and 200L containers. 250ml trial samples are also available upon
request.

FURTHER INFORMATION

For more information on Cilbond 12E, or for details of our other products please visit www.cilbond.com or
e-mail sales@cilbond.com

Vamac® is a registered trademark of DuPont
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CILBOND® 36
O - TECHNICAL DATA SHEET

CILBOND 36 is a One-Component, Non-Toxic, Ethanol-Based Bonding Agent for
VMQ, FVYMQ, FKM, FFKM, HNBR, ACM and AEM Elastomers.

BENEFITS OF CILBOND 36

BONDING CAPABILITIES:

Cilbond 36 is a one-component system for bonding various peroxide-cured silicone, fluorosilicone,
perfluoroelastomer, fluoropolymer, hydrogenated nitrile elastomers and some speciality EPDM compounds.

Cilbond 36 also bonds platinum (Pt) cured silicones, a good range of bisphenol and bisamine-cured
fluoropolymers, acrylic/ACM compounds and speciality AEM compounds.

Cilbond 36 effectively bonds the above compounds to metal substrates including steel, stainless steel,
aluminium and brass. Cilbond 36 will bond to engineering plastics, including all types of polyamide and also
to glass and ceramics.

PROCESSING BENEFITS:

Cilbond 36 is fast-drying and the coating is then tough, chip resistant and non-blocking/tack-free.

Cilbond 36 is non-staining, non-wiping, does not contribute to mould fouling and is particularly suitable for
injection moulding processes. Cilbond 36 can be used for all conventional moulding processes.
The product also has exceptional resistance to long, high temperature post-cure schedules.

Cilbond 36 may be applied by brush, spray or using a dip-bath, without the need for special covers to
prevent moisture ingress.

IN-SERVICE BENEFITS:

Components bonded with Cilbond 36 exhibit outstanding environmental resistance properties, including:

e Static and dynamic fatigue resistance at low and high temperatures (from -50°C to >>200°C)

e 1000 hours at 200°C or 400 hours at 225°C, without any loss of adhesion to the substrate

e The maximum heat resistance is compound dependent but bonds show no loss of CM (cement-
metal) failure at up to 250°C or even higher for short periods

Hot oils and fuels up to temperatures of 180°C

Hot water (e.g. boiling water for 100 hours) without loss of metal adhesion

Hot glycol / water mixes at up to 120°C for 300 hours without loss of adhesion

Hot glycol mixtures for > 600 hours at 160°C without loss of adhesion

Bond will show < 2—-3mm edge failure after 500 hours in 5% salt-spray at 35-40°C with 30% applied
strain

TYPICAL PHYSICAL PROPERTIES OF CILBOND 36

Appearance Clear Colourless Liquid
Viscosity - No 3 Zahn Cup @ 26°C 20 seconds
Concentration (Non-volatile Solids) 16%
Specific Gravity @ 26°C 0.85
Flash Point (Abel Pensky) 0°C
Bond Temperature Range 120°C to 200°C
Shelf Life (from date of manufacture) 12 Months @ 26°C
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CILBOND® 36
TECHNICAL DATA SHEET

SUBSTRATE SURFACE PREPARATION

It is recommended that Cilbond 36 be applied to clean degreased surfaces, which have been blasted with
200-300u clean sharp chilled iron grit for ferrous metals or 200-300u alumina grit for non-ferrous metals.

For best environmental resistance properties, a final degrease of the metals should be considered.
Alternatively, proprietary phosphated surface treatments may be used.

For most rigid and semi-rigid plastics, it should be possible to low pressure grit blast with 100-200u sharp
chilled iron grit or aqua-blast the parts, taking care not to cause surface distortion and fibrillation of the
plastics surface. For detailed recommendations on substrate preparation refer to Information Sheet A1.

STIRRING

BRUSHING

DIPPING

SPRAYING

DILUENTS

DRYING

COATING THICKNESS

PRE-BAKING

APPLYING CILBOND 36

Though it is not strictly necessary to stir Cilbond 36, it is recommended that it is stirred
gently before use. ltis vital to stir well when adding diluents (see below).

Dilution may not be necessary for brush application, though for large areas it may be
necessary to dilute 100 parts of Cilbond 36 with 5-15 parts ethanol or ethanol/MEK blends.
This will improve the flow and speed of application.

Dilute 100 parts Cilbond 36 with 50 to 200 parts ethanol or ethanol/MEK blends or
ethanol/toluene blends for small parts requiring a dry coating thickness of ca.5p.

Note: Cilbond 36 is a stable product with a long shelf-life and can be used in dip baths
without special equipment to prevent moisture ingress.

Dilution to 13-20 seconds on a DIN4 viscosity cup is normally necessary for spraying parts
to produce ca. 20pu dry thickness. This may need dilution of 100 parts of Cilbond 36 with
20-40 parts of ethanol or other diluents listed below.

A nozzle size of 0.8 — 1.2mm and an air pressure of 1.0 to 2.5 bar is recommended.

If cob-webbing (fibre formation) is observed, then dilute with higher boiling-point solvents,
such as Cilbond 4000 Diluent, MIBK or a blend of xylene and MEK, typically at a ratio
between 50:50 and 70:30.

The recommended diluent is ethanol, though it is possible to use other alcohols, such as
isopropyl alcohol and blends of alcohols as necessary. Other suitable diluents include
blends of ethanol, xylene, MEK, MIBK, toluene and blends containing high boiling point
glycol ether esters, such as Cilbond 4000 Diluent.

After application, allow coatings to dry for 30 minutes at room temperature or force dry for
2 - 5 minutes at up to 60°C, taking care not to blister the coatings by drying too fast.

For most applications a minimum dry coat thickness of 5 microns is recommended for oil
seals or where the elastomer bonded is a thin layer of a few mm. For highly oil-extended
silicones and for larger components, coating thicknesses of over 15 microns may be
necessary.

For some applications, a pre-bake of up to 20 minutes at up to 135°C may be of benefit in
improving migration resistance and wiping resistance, especially for injection moulded
compounds, such as high viscosity FKM’s. A pre-bake should also be considered for
difficult to bond compounds, such as some VMQ'’s and particularly FVYMQ’s.

Note: Cilbond 36 is a reactive bonding agent and the use of uncoated metal, glass or
ceramic containers for storage must be avoided.
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CILBOND® 36
TECHNICAL DATA SHEET
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WHERE TO USE CILBOND 36

The environmental resistance of Cilbond 36 makes it ideal for use in the manufacture of:

TVD’s and bushes

Engine and suspension mounts, including high-performance hydromounts / hydrobushes

Oil / shaft seals

Gaskets

Valves

High-performance hoses and belts made using all types of polyamides, polyesters and glass
reinforcement

Rollers

e Any application involving a tough environment.

e Any application demanding good dynamic fatigue resistance properties.

PACKAGING

Cilbond 36 is packed in 1, 10 and 25 Litre containers as standard. 250ml trial samples are also available
upon request.

FURTHER INFORMATION

For more information on Cilbond 36 or for details of our other products please visit www.cilbond.com or
e-mail sales@cilbond.com
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CILBOND® 65W
CILBOND TECHNICAL DATA SHEET

CILBOND 65W is a Water-Based One-Component Bonding Agent for Silicone Rubber,
Peroxide-Cured Fluoroelastomers and HNBR’s, and ACM compounds.

BENEFITS OF CILBOND 65W
BONDING CAPABILITIES :

Cilbond 65W is a one coat bonding system for bonding various silicone rubber compounds to metal and
fabric substrates. Cilbond 65W is also recommended for the bonding of Acrylic compounds.

IN-SERVICE BENEFITS :

Cilbond 65W exhibits excellent environmental resistance, particularly to high temperatures and lubricating
and transmission oil up to or above 200°C.

For in-service temperatures well above 200°C or for the bonding of difficult to bond compounds and some
fast cure compounds, we recommend using the solvent-based grade, Cilbond 36.

PROCESSING BENEFITS :

Cilbond 65W offers exceptional resistance to extended high-temperature post-cures.

WHERE TO USE CILBOND 65W

The environmental resistance of Cilbond 65W makes it ideal for use in the manufacture of :
e Silicone Hoses

Qil Seals

Shaft Seals

Gaskets

Engine Mounts

TVDs

Rollers

TYPICAL PHYSICAL PROPERTIES OF CILBOND 65W

Appearance Milky emulsion, drying to a clear or hazy film
Viscosity - Brookfield LV2 / 30rpm @ 26°C 60 cps
Non-Volatile Solids / Concentration 156% by weight
Specific Gravity, 26°C 1.01
Flash Point (Abel Pensky) Not Applicable (Non-flammable)
Bonding Temperature Range 120 - 260°C
Typical Coverage at 5-10 microns (dry) 20-25 m?/ Litre
VOC'’s ca. 4%
Shelf Life 12 Months from Date of Manufacture
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CILBOND® 65W
TECHNICAL DATA SHEET

CiLBOND"

METAL SURFACE PREPARATION

Cilbond 65W must be applied to clean surfaces, preferably blasted with 200—400 micron chilled iron or
alumina grit and solvent degreased. Alternatively, proprietary phosphated surfaces may be used.

For detailed recommendations on substrate preparation refer to Information Sheet A1.

APPLYING CILBOND 65W

AGITATION It is necessary to stir Cilbond 65W gently before use, occasionally during use, and also
when adding any diluents.

BRUSHING Cilbond 65W can be brush applied without the need for dilution. If required, dilute with 10%
de-ionised water
SPRAYING Dilute Cilbond 65W with deionised water to 10-15 sec using a DIN 4 or Frikmar 4mm cup.

Use a low pressure on the spray system, typically 0.5-1.0 bar fluid pressure and 1.5-2.5 bar
air pressure. HVLP guns are recommended with a nozzle size of between 1.0-1.5 mm.

DIPPING Dilute with up to 5 parts deionised water to 1 Part Cilbond 65W and stir.

DILUTION Recommended diluents include de-ionised or distilled water. It is possible to use blends of
water and alcohols or glycol ethers, but any diluent blend must be validated. If the solvent
content is too high, the polymer system will be destabilised and may coagulate.

On some surfaces, where dilutions are above 4:1 of Water : 65W are used, the addition of
a thixotropic additive such as those below may be required to increase the viscosity and
improve coverage.

Try Blanose 7HC from Aqualon (use as a solution in deionised water at <1% solids
content), Natrosol HR Grades from Hercules (use as a solution in deionised water at <1%
solids content) or other cellulosic or starch gums.

COATING THICKNESS For many applications, including oil seals, a dry thickness of at least 5 microns is
recommended.
For high oil-extended silicones a dry thickness of at least 10 microns is recommended and
for larger components, especially suspension/engine mounts and TVD’s, a dry coating
thickness of >20 micron may be required.

DRYING Allow to dry for 40 to 60 minutes at a minimum room temperature of 20°C. Preferably apply
on pre-heated metals at 40-50°C and then post heat the metals to a surface temperature of
50-70°C until thoroughly dry. This will avoid blistering of the film. The dry films are tack-free
and resist wiping for most compression and transfer moulding techniques.

PRE-BAKING It is vital to ensure all the water is dried out of the coating of Cilbond 65W, otherwise
blistering may occur at the bond line during the moulding cycle. Because of this, a short
pre-bake is likely to be a necessary procedure and may be part of the drying cycle; for
example a pre-bake in an oven for 10 minutes at 80°C may be adequate.

For some applications, a pre-bake of up to or even above 20 minutes at up to 135°C may
be of benefit in improving migration resistance and wiping resistance, though the optimum
pre-bake conditions for each compound must be assessed. The maximum pre-bake
resistance may be as high as 30 minutes at 160°C.
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CILBOND® 65W
TECHNICAL DATA SHEET

CiLBOND"

ADDITIONAL INFORMATION

MOULDING Cilbond 65W will tolerate all moulding processes. For very high injection pressures, it may
be necessary to give the dried coating a pre-bake to toughen the film and prevent wiping.

POST-CURES Cilbond 65W can tolerate long post-cure cycles, as employed with some compounds, but
for high temperature post-cures of 2190°C, best bonding is often best achieved by using a
step post-cure.

STORAGE Dried, coated parts may be stored for a period of several weeks, provided they are
protected from contamination.

CLEANING Water is the preferred cleaning solvent, but if the material has film-formed, solvents such
as methanol and MEK may be required to remove hardened material.

PACKAGING

Cilbond 65W is supplied in 1 litre and 25 litre containers. 250ml trial samples are also available upon
request.

FURTHER INFORMATION

For more information on Cilbond 65W or for details of our other products please visit www.cilbond.com or
e-mail sales@cilbond.com
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CILBOND® 80ET
CILBOND TECHNICAL DATA SHEET

CILBOND 80ET is a High-Performance Solvent-Based Cover-Coat Bonding Agent, for a
wide range of Rubber Compounds.

BONDING CAPABILTIES

When used with Cilbond 12E (solvent-based primer) or Cilbond 62W (water-based primer), Cilbond 80ET
will bond the elastomers listed below to a range of metal and plastic substrates during the vulcanisation and
post-vulcanisation processes:-

e Natural Rubber (NR)

e Styrene Butadiene Rubber (SBR)

e Polychloroprene (CR)

e Polyisoprene Rubber (IR)

e Nitrile Rubber (NBR and XNBR)

e Hydrogenated NBR (HNBR sulphur or peroxide cured)
e Polybutadiene Rubber (BR)

e Ethylene Propylene Copolymer (EPM)

e Ethylene Propylene Diene Terpolymer (EPDM sulphur or peroxide cured and silicone modified)
e Butyl Rubber (IIR)

e Halogenated Butyl Rubber (ClIR and BIIR)

e Epichlorohydrin Rubber (ECO)

e Chlorosulphonated Polyethylene (CSM and ACSM)

e Ethylene Ethyl Acrylate (Vamac®)

e Ethylene Vinyl Acetate (EVA / EVM)

e Acrylic Rubber (ACM)

e Chlorinated Polyethylene (CPE)

e Millable Polyurethane (Sulphur or peroxide cured)

Cilbond 80ET also gives excellent adhesion to RFL-treated fabrics and finds uses in high-performance
timing belts, hoses and carriage belts, especially where severe environments are present such as high
temperatures and fluids.

TYPICAL PHYSICAL PROPERTIES OF CILBOND 80ET

Appearance Black Liquid
Viscosity - No 3 Zahn Cup @ 26°C 45 seconds
Viscosity - Brookfield LV2/12 @ 26°C 500 cps
Non-Volatile Solids / Concentration 22% by weight
Specific Gravity, 26°C 0.96
Flash Point (Abel Pensky) 12°C
Bonding Temperature Range 100 - 230°C
In-Service Temperature Resistance -50°C - +180°C
In-Service Environmental Resistance Salt-spray, water immersion, boiling water, steam up to
130°C, hot oils, fuels, glycols and hydraulic fuels up to 180°C
Typical Coverage at 15 microns (dry) 16 m?/ Litre
Shelf Life 12 Months from Date of Manufacture
Issue 2 March 2013 Page 1 of 3

®
‘_ . . CHEMICAL INNOVATIONS LIMITED
217 Walton Summit Road, Bamber Bridge, Preston PR5 8AQ, UK

Telephone : +44 1772 322 888, Fax : +44 1772 315 853

(,," 1er IH(,,lLi| iNnnovations . . .
E-mail : sales@cilbond.com  Web : www.cilbond.com

Certificate Number FM 14754



CILBOND® 80ET
TECHNICAL DATA SHEET
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METAL SURFACE PREPARATION

For optimum bonding the substrate surface must be contaminant free. With ferrous metals, grit-blasting with
clean, sharp chilled iron grit (200-300u) and for non-ferrous metals with aluminium oxide grit, to a grey-
white finish should yield excellent bonding surfaces.

For detailed recommendations on substrate preparation refer to Information Sheet A1.

APPLYING CILBOND 80ET

AGITATION Cilbond 80ET must be thoroughly stirred before use, preferably with a propeller type
agitator.
BRUSHING Cilbond 80ET can be brush applied without the need for dilution. If required (especially if

covering large areas), dilute with up to 20% Xylene or Toluene.

SPRAYING It is normal to dilute Cilbond 80ET to 16-24 seconds on a Zahn 2 cup or 13-20 seconds on
a DIN 4 or Ford 4 cup using Toluene or Xylene. Xylene is the preferred diluent, though
Toluene is preferred at low ambient temperatures.
A nozzle size of 1.0 - 1.5mm is recommended with an air pressure of 1.5 bar (excessive
pressure can lead to cob-webbing).

Generally the use of 25 - 40 parts of diluent to 100 parts of Cilbond 80ET, by volume is a
typical dilution. In hot and/or humid conditions fibrillation (cob-webbing) may occur and
under such conditions dilute to closer to 13 seconds on a DIN 4 cup using Xylene.

DIPPING For Dipping processes, Cilbond 80ET should be diluted to 18-26 seconds on a Zahn 2 cup
or 16 - 22 seconds on a DIN 4 or Ford 4 cup. Toluene is the preferred diluent for dipping
but it is possible to use Xylene, Methylene Chloride, Butyl Acetate and many other
solvents. Do not use ketone based solvents.

ROLLER COATING / The viscosity of Cilbond 80ET is suitable for most roller and knife coating applications,
KNIFE COATING even for fabrics.

DILUTION CIL recommends Xylene or Toluene to dilute Cilbond 80ET.
COATING THICKNESS Cilbond 80ET should be coated at a dry film thickness of 12.5 - 25 microns.

DRYING Allow 20 to 40 minutes drying time at room temperature. If necessary, forced drying of
parts at up to 70°C will reduce the drying time, although care should be taken to avoid
blistering. Pre-warming the metals to ~60°C will also reduce drying times.

PRE-BAKING Limited pre-baking is possible with Cilbond 80ET, though high-temperature pre-bakes
should be avoided. The pre-bake of a bonding agent is always compound dependent, so
each compound should be tested as required.

In general, the maximum pre-bake for Cilbond 80ET is 20-30 minutes at 155°C.
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CILBOND® 80ET
TECHNICAL DATA SHEET
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IN-SERVICE BENEFITS

Components produced with Cilbond 80ET exhibit excellent properties in service.

For maximum resistance to heat, fluid (including water, oils, ester oils, brake fluids, glycol mixtures) and
salt-spray, Cilbond 12E is the recommended primer.  Other in-service benefits include :

e  Components produced using Cilbond 12E / 80ET survive long term in-service temperatures over the
range from -80°C to +200°C and exhibit excellent dynamic performance tests at up to 180°C.

e  When components made with Cilbond 12E / 80ET are heated short term/intermittently, the maximum
heat resistance is compound dependent, but is generally up to 220°C or even higher.

e Cilbond 12E / 80ET shows no failure when subjected to a boiling water peel test under a 2kg load for
100 hours or the severe boiling water test conducted under a 12 kg load for 24 hours.

e Cilbond 12E / 80ET passes the 504 hour Volvo hot water test at 70°C.

e Cilbond 12E / 80ET passes long term glycol tests at 160°C for 2500 hrs.

e Cilbond 12E / 80ET shows no failure when subjected to total immersion in a 50/50 wt/wt mix of
water/glycol at 120°C for 360 hours.

e Cilbond 12E / 80ET exhibits excellent resistance to the DIN EN ISO 9227:2006-10 salt spray test with
minimal edge failure after 500 hours in 5% salt at 35°C, with 30% extension on the elastomer.

The Cilbond 62W / 80ET system also exhibits excellent salt-spray, hot fuel and oil resistance properties.
This is an ideal system which both meets current legislation covering lead and other heavy metals and also
the need to reduce VOC emissions.

The Cilbond 10E / 80ET system is recommended for Rubber Roller manufacturers, offering a versatile two-
coat system for many different compounds. The Cilbond 10E can then also be used as a one-component
system for rollers from NBR and PVC / NBR, offering material and time savings.

WHERE TO USE CILBOND 80ET

Due to its superior performance and environmental resistance, Cilbond 80ET is used extensively in
demanding industries such as Automotive and Off-shore, producing components such as :

Hydromounts and TVD’s

Pump Linings and Tank Linings

Hoses

Rollers

Other rubber to metal bonded components.

FURTHER INFORMATION

Cilbond 80ET is supplied in 10 litre, 25 litre and 200 litre containers. 250ml trial samples are also available
upon request.

For more information on Cilbond 80ET or for details of our other products please visit www.cilbond.com or
e-mail sales@cilbond.com

Vamac® is a registered trademark of DuPont
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LORD TECHNICAL DATA

Chemlok® 207 Primer

Description * Chemical Cleaning
Chemical treatments are readily adapted to auto-

mated metal treatment and adhesive application
lines. Chemical treatments are also used on metal
parts that would be distorted by blast cleaning or
where tight tolerances must be maintained. Phos-
phatizing is a commonly used chemical treatment for
steel, while conversion coatings are commonly used
for aluminum.

LORD Chemlok® 207 primer is a solvent-based metal
primer designed to provide excellent resistance to a wide
range of environmental conditions. It is composed of a
mixture of polymers, organic compounds and mineral
fillers dissolved or dispersed in an organic solvent
system.

Features and Benefits

Excellent Adhesion — provides excellent adhesion to
many different metal substrates including aluminum and
mechanically or chemically treated cold rolled steel.

¢ Mechanical Cleaning
Grit blasting is the most widely used method of
mechanical cleaning. However machining, grinding
or wire brushing can be used. Use steel grit to blast

Heat Resistant —when used in combination with clean steel, cast iron and other ferrous metals. Use
Chemlok 259 covercoat adhesive, demonstrates excel- aluminum oxide, sand or other nonferrous grit to blast
lent resistance to hot solutions of ethylene glycol and clean stainless steel, aluminum, brass, zinc and other
water on rubber-to-metal bonded parts. nonferrous metals.

. . For further detailed information on surface preparation of
Application

specific substrates, refer to Chemlok Adhesives appli-
Surface Preparation — Thoroughly clean metal surfaces  cation guide. Handle clean metal surfaces with clean

prior to primer application. Remove protective oils, gloves to avoid contamination with skin oils.
cutting oils and greases by solvent degreasing or

alkaline cleaning. Remove rust, scale or oxide coatings
by suitable chemical or mechanical cleaning methods.

Typical Properties*

Appearance Gray Liquid

Viscosity, cps @ 25°C (77°F) 70-450
Brookfield LVT
Spindle 2, 30 rpm

Density
kg/m3 874.7-910.7
(Ib/gal) (7.3-7.6)
Solids Content by Weight, % 17-21
Flash Point (Seta), °C (°F) 14 (58)
Solvents Methyl Isobutyl Ketone (MIBK), Methyl Ethyl Ketone (MEK)

*Data is typical and not to be used for specification purposes.
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LORD TECHNICAL DATA

Mixing — Thoroughly stir Chemlok 207 primer before use, Cautionary Information
and agitate sufficiently during use to keep dispersed

solids uniformly suspended. If dilution is needed, use
MIBK or MEK as diluents.

Before using this or any LORD product, refer to the Mate-
rial Safety Data Sheet (MSDS) and label for safe use and
handling instructions.

Applying — Apply Chemlok 207 primer by spray, dip,
brush or any method that gives a uniform coating and
avoids excessive runs or tears. For optimum adhesion
and maximum environmental resistance, the dry film
thickness of Chemlok 207 primer should be 5.1-10.2
micron (0.2-0.4 mil).

For industrial/commercial use only. Must be applied by
trained personnel only. Not to be used in household
applications. Not for consumer use.

Shelf Life/Storage

Shelf life is six months from date of shipment when stored
at 21-27°C (70-80°F) in original, unopened container.

Values stated in this technical data sheet represent typical values as not all tests are run on each lot of material produced. For formalized product
specifications for specific product end uses, contact the Customer Support Center.

Information provided herein is based upon tests believed to be reliable. In as much as LORD Corporation has no control over the manner in which
others may use this information, it does not guarantee the results to be obtained. In addition, LORD Corporation does not guarantee the perfor-
mance of the product or the results obtained from the use of the product or this information where the product has been repackaged by any third
party, including but not limited to any product end-user. Nor does the company make any express or implied warranty of merchantability or fitness
for a particular purpose concerning the effects or results of such use.

Chemlok and “Ask Us How” are trademarks of LORD Corporation or one of its subsidiaries.

LORD provides valuable expertise in adhesives and coatings, vibration and motion control, and magnetically responsive technologies. Our
people work in collaboration with our customers to help them increase the value of their products. Innovative and responsive in an ever-changing
marketplace, we are focused on providing solutions for our customers worldwide ... Ask Us How.

LORD Corporation
World Headquarters
111 Lord Drive

Cary, NC 27511-7923
USA

Customer Support Center (in United States & Canada)
+1 877 ASK LORD (275 5673)

1.OIRD

For a listing of our worldwide locations, visit LORD.com/locations.
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LORD TECHNICAL DATA

Chemlok® 6450 Adhesive

Description e Chemical Cleaning

LORD Chemlok® 6450 adhesive can be used as Chemical treatments are readily adapted to auto-
a covercoat adhesive over Chemlok 207 primer or mated metal treatment and adhesive application
as a one-coat adhesive. This adhesive system will lines. Chemical treatments are also used on metal

bond uncured rubber to metal substrates during the parts th.at would be distorted by bl‘_aSt F;Ieamng or
vulcanization of the elastomer where tight tolerances must be maintained. Phos-

phatizing is a commonly used chemical treatment for
steel, while conversion coatings are commonly used

Features and Benefits for aluminum.

Versatile — when used in combination with Chemlok 207
primer, bonds a variety of NBR and HNBR compounds to
a variety of substrates including aluminum, brass and grit
blasted or phosphatized steel.

¢ Mechanical Cleaning
Grit blasting is the most widely used method of
mechanical cleaning. However machining, grinding
or wire brushing can be used. Use steel grit to blast

.Chem.:'caﬂj./ Resistant — resists a variety of fluids, clean steel, cast iron and other ferrous metals. Use
mclgdlng oils and fuels, and various aqueous aluminum oxide, sand or other nonferrous grit to blast
environments. clean stainless steel, aluminum, brass, zinc and other
Environmentally Resistant — provides excellent nonferrous metals.
resistance to water, humidity, salt spray and high For further detailed information on surface preparation of
temperatures. specific substrates, refer to Chemlok Adhesives appli-
cation guide. Handle clean metal surfaces with clean
Application gloves to avoid contamination with skin oils.
Surface Preparation — Thoroughly clean metal §urfaces Allow primer to thoroughly dry before applying Chemlok
prior to primer application. Remove protec‘[l\.fe oils, 6450 adhesive. For further details on the use of Chemlok
cutting oils and greases by solvent degreasing or 207 primer, refer to the Chemlok 207 primer data sheet.

alkaline cleaning. Remove rust, scale or oxide coatings

by suitable chemical or mechanical cleaning methods. Mixing — Thoroughly stir Chemlok 6450 adhesive before

applying adhesive over primer. Agitate sufficiently during
use to keep dispersed solids uniformly suspended.

Typical Properties*

Appearance Green-Black Liquid
Viscosity, cps @ 25°C (77°F) 5-100
Brookfield LVT
Spindle 2, 30 rpm
Density
kg/m? 916.5-952.4
(Ib/gal) (7.65-7.95)
Solids Content by Weight, % 23-27
Flash Point (Seta), °C (°F) 0(32)
Solvents Methyl Ethyl Ketone (MEK), Xylene

*Data is typical and not to be used for specification purposes.
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LORD TECHNICAL DATA

Use a high speed, propeller-type agitator or the agitator
supplied with the drum. Use an explosion-proof mixer.
Dilution is not required; however if desired, MEK or
xylene can be used as a diluent. If flow coating and
dilution is desired, a 1:1 blend of MEK and xylene is
recommended.

Applying — Apply Chemlok 6450 adhesive by brush,
spray, dip or flow methods. Regardless of application
method, use the following recommended dry film thick-
nesses for optimum adhesion:
Chemlok 207 5.1-10.2 micron (0.2-0.4 mil)
Chemlok 6450 15.2-20.3 micron (0.6-0.8 mil)

Drying/Curing — Allow the applied adhesive to dry prior
to bonding assemblies.

Chemlok 6450 adhesive can be used to bond rubber

by compression, transfer, injection or other molding
procedures used to make bonded parts. As with other
Chemlok adhesives, maximum adhesion is obtained
when the rubber has completely cured. Ideal bonding
conditions exist when both the adhesive and the rubber
cure at the same time. To accomplish this, load the adhe-
sive coated metal parts in the mold and quickly fill the
cavity with rubber.

Dry films of Chemlok 207 primer and Chemlok 6450
adhesive remain firm at molding temperatures. During
multiple-cavity loading, the prebaking begins with the
first loaded metal parts. Keep mold loading cycles to a
minimum to prevent adhesive and rubber pre-curing.

Transfer or injection molds need properly designed
runners and sprues, as well as adequate pressures. This
prevents rubber pre-curing before the mold cavities are
completely filled.

Although the hot tear strength of Chemlok 207 primer
and Chemlok 6450 adhesive is excellent, care should
still be used when removing parts from the mold. Bonds
formed with Chemlok 207 primer and Chemlok 6450
adhesive are resistant to many adverse environmental
conditions.

Cleanup — Use solvents such as MEK and xylene to
clean adhesive before heat is applied. Once cured,
removal by solvent is not possible.

Shelf Life/Storage

Shelf life is six months from date of shipment when
stored at 21-27°C (70-80°F) in original, unopened
container.

Cautionary Information

Before using this or any LORD product, refer to the
Safety Data Sheet (SDS) and label for safe use and
handling instructions.

For industrial/commercial use only. Must be applied by
trained personnel only. Not to be used in household
applications. Not for consumer use.

Values stated in this technical data sheet represent typical values as not all tests are run on each lot of material produced. For formalized product
specifications for specific product end uses, contact the Customer Support Center.

Information provided herein is based upon tests believed to be reliable. In as much as LORD Corporation has no control over the manner in which
others may use this information, it does not guarantee the results to be obtained. In addition, LORD Corporation does not guarantee the perfor-
mance of the product or the results obtained from the use of the product or this information where the product has been repackaged by any third
party, including but not limited to any product end-user. Nor does the company make any express or implied warranty of merchantability or fitness
for a particular purpose concerning the effects or results of such use.

Chemlok and “Ask Us How" are trademarks of LORD Corporation or one of its subsidiaries.

LORD provides valuable expertise in adhesives and coatings, vibration and motion control, and magnetically responsive technologies. Our
people work in collaboration with our customers to help them increase the value of their products. Innovative and responsive in an ever-changing
marketplace, we are focused on providing solutions for our customers worldwide ... Ask Us How.

LORD Corporation
World Headquarters
111 Lord Drive

Cary, NC 27511-7923
USA

Customer Support Center (in United States & Canada)

+1 877 ASK LORD (275 5673)
www.lord.com
For a listing of our worldwide locations, visit LORD.com.
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LORD TECHNISCHE DATENBLATTER

Elastomer-Bindemittel Chemlok” 8116

Beschreibung

LORD Chemlok® 8116 ist ein wasserbasiertes
Ein-Schicht- Elastomer-Bindemittel um Kautschuk-
mischungen aus Silikongummi, EPDM, FKM, HNBR
und NBR an Zink-phosphatierten Stahl und andere

feste Substrate, wahrend der vulkanisation zu binden.

Mit guter Bestandigkeit gegen heie Ole und andere
Motorflissigkeiten ist der Klebstoff Chemlok 8116
fur den Einsatz bei der Herstellung von Dichtungen,
Versiegelungen und Fahrwerks-Komponenten
geeignet.

Merkmale und Vorteile

Praktisch — kann fur die meisten Anwendungen nur
einseitig aufgetragen werden und reduziert dadurch
Arbeitsaufwand, Lagerbestand und Versandkosten.

Umweltfreundlich — wird mit Wasser verdunnt,
bietet reduzierte Emissionen flichtiger organischer
Verbindungen (VOC).

Vielseitig einsetzbar — bindet eine Reihe von
Silikonverbindungen an viele feste Substrate, wie
Zink-phosphatierten Stahl, Nylon und Aluminium.

Umwelibesténdig — bietet gute Bestandigkeit gegen
heiBe Flussigkeiten, ausgezeichnet fur den Einsatz in
Dichtungen und Dichtblechen.

Typische Eigenschaften*

Anwendungshinweise

Oberfldchenvorbehandlung — Die Metalloberflachen
sind vor dem Bindemittelauftrag sorgféltig zu

reinigen. Schutzdle, Schneiddle und Fette mit einem
Lésungsmittel oder alkalischem Reinigungsmittel
entfernen. Rost, Kalkablagerungen oder Oxidschichten
durch eine geeignete chemische oder mechanische
Reinigungsmethode entfernen.

¢ Chemische Vorbehandlung
Chemische Behandlungen werden leicht an Linien
zur automatisierten Metallbearbeitung und zum
Auftragen von Klebstoffen angepasst. Chemische
Behandlungen werden auch auf Metallteilen
angewendet, die durch Sandstrahlen verformt
werden oder wo enge Toleranzen eingehalten
werden mussen. Die Phosphatierung ist eine haufig
eingesetzte chemische Behandlung fur Stahl,
wéahrend Konversionsbeschichtungen haufig bei
Aluminium eingesetzt werden.

Mechanische Vorbehandlung

Das Sandstrahlen ist die haufigste Methode der
mechanischen Reinigung. Maschinelle Bearbeitung,
Schleifen oder Blrsten kénnen jedoch ebenfalls
eingesetzt werden. Verwenden Sie Stahlgranulat,
um Stahl, Gusseisen und andere Eisenmetalle

zu reinigen. Verwenden Sie Aluminiumoxid,

Sand oder andere Nichteisen-Strahlmittel, um
Edelstahl, Aluminium, Messing, Zink und andere
Nichteisenmetalle zu reinigen.

Aussehen Schwarze Flussigkeit
Viskositat, cps bei 25 °C (77 °F) 100-900

Brookfield LVT

Spindel 2, 30 U/min
Dichte

kg/m? 1138-1174

(Ib/gal) (9,5-9,8)
Festkorpergehalt, Gew.-% 32-36
Flammpunkt (Seta), °C (°F) >03 (>200)
Lésungsmittel Entionisiertes Wasser

*Die Daten sind typisch und nicht flr Spezifikationszwecke geeignet.
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LORD TECHNISCHE DATENBLATTER

Weitere Detaillierte Informationen zur Oberflachenbe-
handlung von bestimmten Substraten finden Sie

im Anwendungsfuhrer fir Chemlok Bindemittel.
Handhaben Sie saubere Metalloberflachen mit sauberen
Handschuhen, um eine Kontamination mit Hautfetten zu
vermeiden.

Aufriihren — Ruhren Sie den Klebstoff Chemlok 8116
10-20 Minuten lang oder bis die Farbe einheitlich

ist. Achten Sie darauf, Feststoffe am Behélterboden
anzuheben. Nicht schutteln.

Das Elastomer- Bindemittel Chemlok 8116 wird fur
Tauchanwendungen unverdtnnt verwendet. Verdinnen
Sie das Bindemittel Chemlok 8116 wie erforderlich mit
entionisiertem Wasser flr Sprihanwendungen.

Applikation — Tragen Sie den Klebstoff Chemlok 8116
mit Spruh- oder Tauchverfahren auf. Fur optimale
Haftung sollte die trockene Filmdicke des Haftmittels
8116 7,6-17,8 Mikrometer betragenn (0,3-0,7 mil).
¢ Sprihen
Tragen Sie das Bindemittel auf Teile , die zuvor auf
60-65 °C (140-50 °F) erhitzt wurden auf.

* Tauchen
Setzen Sie das Bindemittel bei Raumtemperatur ein.

Trocknen/Aushdérten — Lassen Sie den aufgetragenen
Klebstoff 30-60 Minuten bei Raumtemperatur
lufttrocknen. Die Verwendung von warmer Umluft

wird empfohlen, um beschichtete Teile grundlich zu
trocknen.

Das Haftmittel Chemlok 8116 hartet wahrend des
Gummi-Vulkanisierens aus und bindet. Tragen Sie bei
Weiterverarbeitung der beschichteten Teile saubere
Handschuhe und decken Sie die beschichteten Teile
ab, um eine Verschmutzung zu vermeiden.

Reinigung — Verwenden Sie Wasser und Seife,

um feuchten Klebstoff zu entfernen. Entfernen Sie
trockenen Klebstoff mit Losungsmitteln wie Aceton,
MEK oder Alkohol.

Lagerstabilitat

Die Lagerstabilitat betragt 6 Monate ab Versanddatum
bei Lagerung bei 21-27 °C (70-80 °F) im ungedéffneten
Originalbehaélter. Frieren Sie das Produkt nicht ein.

Sicherheitshinweise

Vor Gebrauch dieses oder anderer LORD Produkte
lesen Sie bitte die Sicherheitsdatenblatter und das
Etikett fur Hinweise und Anleitungen zur sicheren
Anwendung und Handhabung.

AusschlieBlich far industrielle/lkommerzielle Zwecke.
Darf nur von ausgebildeten Fachkréaften angewendet
werden. Nicht im Haushalt anwenden. Nicht fur
Endverbraucher.

Die in diesem technischen Datenblatt angegebenen Werte stellen typische Werte dar, da nicht alle Tests flr jedes Los des hergestellten
Materials durchgefiihrt werden. Wegen formalisierter Erzeugnisspezifikationen fur bestimmte Erzeugnisendanwendungen wenden Sie sich

bitte an das Kundendienstzentrum.

Die in diesem Dokument angegebenen Informationen basieren auf Tests, die als verlasslich angesehen werden. Insofern als LORD
Corporation keinen Einfluss auf die Art und Weise hat, in der andere eventuell diese Informationen verwenden, tGbernimmt das Unternehmen
keine Garantie fur die erzielten Ergebnisse. Dariiber hinaus tGbernimmt LORD Corporation weder eine Garantie fir die Leistung des
Erzeugnisses noch die durch die Verwendung des Erzeugnisses oder dieser Informationen erzielten Ergebnisse, wenn das Erzeugnis von
Dritten umgepackt wurde. Dies gilt auch fir den Endverbraucher, ist aber nicht auf diesen beschrankt. Das Unternehmen gibt auBerdem
keine ausdriickliche oder stillschweigende Garantie fir die handelstbliche Qualitat oder fur die Eignung fur einen bestimmten Zweck
hinsichtlich der Auswirkungen oder Ergebnisse einer solchen Verwendung.

Chemlok und ,Ask us How" sind Warenzeichen von LORD Corporation oder einer ihrer Tochtergesellschaften.

LORD bietet wertvolle Sachkenntnisse in Klebe- und Beschichtungsmitteln, Vibrations- und Bewegungssteuerung sowie magnetisch
gesteuerten Technologien. Unsere Mitarbeiter arbeiten mit unseren Kunden zusammen, um ihnen bei der Wertsteigerung ihrer Erzeugnisse
zu helfen. Innovativ und reaktionsfreudig auf einem sich standig verandernden Markt konzentrieren wir uns darauf, unseren Kunden in aller

Welt Lésungen zur Verfligung zu stellen ... Fragen Sie uns, wie.

LORD Corporation
Weltweite Zentrale
111 Lord Drive

Cary, NC 27511-7923
USA

www.lord.com
Eine Liste der weltweiten Niederlassungen finden Sie unter LORD.com.

©2014 LORD Corporation OD DS3229G (Rev0o 7/14)
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PRILOHA P IX: MATERIALOVY LIST CHEMOSIL 360



LORD TECHNISCHE ANGABEN

Chemosil® 360 Elastomerbindemittel

Produkttyp Verarbeitung

geldste Polymere und suspendierte Feststoffe in Das Produkt muB vor der Verarbeitung durch intensives

Ethanol und Ethylacetat Aufriihren homogenisiert werden. Dazu empfiehlt es
sich, den Bodensatz mit einem Schaber aufzulockern

Verwendung und dann mit einem schnell laufenden Propellerrihrer

bis zur vollstdndigen Verteilung der Feststoffe zu

LORD Chemosil® 360 ist ein Einschicht-Spezialbinde- o
homogenisieren.

mittel fur die Bindung von Acrylat- (ACM), Nitril- (NBR)
und Epichlorhydrin (ECO) Kautschukmischungen an Die zu bindenden Oberflachen mussen frei sein von
Metalle, deren Legierungen und andere Substrate. Die  Fett, Staub und sonstigen stérenden Verunreinigungen.
Verbunde weisen eine ausgezeichnete Losungsmittel-,  Weitere Einzelheiten entnehmen Sie bitte unseren
Wasser- und Olbestandigkeit auf. allgemeinen Anwendungshinweisen fur Chemosil-

Chemosil 360 bildet einen trockenen Film, bietet sich Bindemittel.

also fur die Herstellung von Gummi- Metall-Formteilen  Fur eine empfohlene Trockenschichtstarke von
an. 10 - 15 p gelten die nachfolgenden Verdin-

Wird, wie bei der Walzenfertigung, eine gewisse Rest- nungsempfehlungen:

klebrigkeit gefordert, so steht in Chemosil 350 eine - Streichen/Walzen: bis 100% Ethanol
solche Alternative zur Verfigung. _ Tauchen: 50-100% Ethanol
- Spritzen: 100-150% Ethanol (4 mm DIN

Becher 12-14 sec., Druckluft 3-4 bar,
Lackstrahlduse @ 1-2 mm, Abstand
50 cm)

Kenndaten, Lieferspezifikation

Priifmethode *)

Festgehalt 42,0 - 45,0 Gew.-% 970074
Viskositat bei Herstellung 50 - 100 mPas 950055
Dichte 0,90 - 1,10 g/ml 950014

*) Prufmethoden

970074: Trockenrtckstand nach 30 min bei 130°C

950055: Viskositat nach Brookfield LVT Spindel 2, 30 U/min, 25°C
950014: Dichtebestimmung bei 20°C

Eigenschaften

Farbe schwarz
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LORD TECHNISCHE ANGABEN

Nach dem Verdunnen sollte das Produkt mit einem Lagerféhigkeit
langsam laufenden Ruhrer standig in Bewegung
gehalten werden, um ein Absetzen der Feststoffe zu
vermeiden.

Mindestens 12 Monate im ungetffneten Gebinde bei
maximal 25°C.

Der im Verlauf dieser Zeit auftretende Viskositat-

Das Produkt bildet nach einer Trockenzeit von mind- ¢, qtio s hat keinen Einflus auf die Bindefahigkeit des
estens 30 min. bei Raumtemperatur einen festen und Produkts

klebfreien Film.Wird besondere Abschiebebestan-
digkeit gefordert, so kdnnen die Bindemittel vor der
Vulkanisation ca. 10’ - 1 h bei ca. 100°C vorgetempert
werden. Danach kénnen die beschichteten Teile unbe-
denklich gestapelt und langere Zeit trocken und fettfrei
gelagert werden.

Verunreinigte Gerate und Teile kbnnen mit Ethanol oder
Ethylacetat gereinigt werden.

Entsorgung
Klebstoffabfalle

Sicherheitshinweise
MaBgeblich ist das Sicherheitsdatenblatt des Produktes

Lieferform
Stahlblechgebinde 10/ 23 kg

Die in diesem technischen Datenblatt angegebenen Werte stellen typische Werte dar, da nicht alle Tests fur jedes Los des hergestellten
Materials durchgefuhrt werden. Wegen formalisierter Erzeugnisspezifikationen fur bestimmte Erzeugnisendanwendungen wenden Sie sich
bitte an das Kundendienstzentrum.

Die in diesem Dokument angegebenen Informationen basieren auf Tests, die als verlasslich angesehen werden. Insofern als LORD Corpora-
tion keinen Einfluss auf die Art und Weise hat, in der andere eventuell diese Informationen verwenden, tbernimmt das Unternehmen keine
Garantie fur die erzielten Ergebnisse. Dartber hinaus tbernimmt LORD Corporation weder eine Garantie fur die Leistung des Erzeugnisses
noch die durch die Verwendung des Erzeugnisses oder dieser Informationen erzielten Ergebnisse, wenn das Erzeugnis von Dritten umge-
packt wurde. Dies gilt auch fur den Endverbraucher, ist aber nicht auf diesen beschrankt. Das Unternehmen gibt auBerdem keine aus-
druckliche oder stillschweigende Garantie fur die handelstbliche Qualitat oder fur die Eignung fur einen bestimmten Zweck hinsichtlich der
Auswirkungen oder Ergebnisse einer solchen Verwendung.

Chemosil und “Ask Us How” sind Markennamen der LORD Corporation oder einer ihrer Tochtergesellschaften.

LORD bietet wertvolle Sachkenntnisse in Klebe- und Beschichtungsmitteln, Vibrations- und Bewegungssteuerung sowie magnetisch
gesteuerten Technologien. Unsere Mitarbeiter arbeiten mit unseren Kunden zusammen, um ihnen bei der Wertsteigerung ihrer Erzeugnisse
zu helfen. Innovativ und reaktionsfreudig auf einem sich standig verandernden Markt konzentrieren wir uns darauf, unseren Kunden in aller
Welt Lésungen zur Verfligung zu stellen. . . Fragen Sie uns, wie.

LORD Corporation LORD Germany GmbH
World Headquarters  Ottostr. 28

111 Lord Drive D-41836 Hiickelhoven
Cary, NC 27511-7923 +49 2433 52570

USA

www.lord.com
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PRILOHA P X: MATERIALOVY LIST CHEMOSIL 5150



LORD TECHNISCHE DATENBLATTER

Chemosil” 5150 Elastomerbindemittel

Beschreibung Anwendungshinweise
LORD Chemosil® 5150 Elastomerbindemittel ist Oberfldchenvorbehandlung — Die Metalloberflachen
ein Einschichtbindemittel auf Losungsmittelbasis, sind vor dem Klebstoffauftrag sorgfaltig zu reinigen.
das wahrend des Vulkanisierens zum Anhaften von Schutzéle, Schneiddle und Fette mit einem
peroxidvernetzten Fluorelastomeren an Metalle und Lésungsmittel oder alkalischem Reinigungsmittel
andere feste Substrate eingesetzt wird. Es besteht entfernen. Rost, Kalkablagerungen oder Oxidschichten
aus einer Mischung organischer Silikonverbindungen durch eine geeignete chemische oder mechanische
in einem organischen Lésungsmittelsystem. Reinigungsmethode entfernen.

¢ Chemische Vorbehandlun
Eigenschaften und Vorteile Chemische Behandlunger?sind auf die
Hervorragendes Aussehen - bietet eine gute automatisierte Metallvorbehandlung und den
Asthetik; ist widerstandsfahig gegen Anféarbung Haftmittelauftrag entsprechend zugeschnitten.
oder Entfarbung nicht-schwarzer Elastomere. Chemische Behandlungen werden auch bei
Vielseitig einsetzbar — verbindet eine Vielzahl von Metallteilen angewendet, die sich bei Sandstrahlen
Fluorelastomeren und Metallen; fur das Verbinden verziehen wirden oder wo enge Toleranzgrenzen
von Silikon- und Acrylatelastomeren geeignet. eingehalten werden missen. Die Phosphatierung ist

eine chemische Behandlung fur Stahl, wohingegen
bei Aluminium haufig Konversionsbeschichtungen
angewendet werden.

¢ Mechanische Vorbehandlung
Das Sandstrahlen ist die haufigste Methode der
mechanischen Reinigung. Auch Vorbehandlungen
wie Schleifen oder Bursten kénnen angewendet
werden Zum Reinigen von Stahl, Gusseisen
und Ferrometallen sollte Stahlsand genutzt
werden. Bei rostfreiem Stahl, Aluminium,
Messing, Zink und anderen Nichteisenmetallen
kommen Aluminiumoxid, Sand oder anderes
Nichteisengranulat zur Anwendung.

Wéarmestabilitat — bietet ein hohes Mal an
Temperaturstabilitt.

Weitere detaillierte Informationen tber die
Oberflachenvorbehandlung spezieller Substrate
entnehmen Sie bitte den Anwendungshinweisen
fur Chemlok/Chemosil-Bindemittel. Gereinigte
Metalloberflachen nur mit sauberen Handschuhen
anfassen, um eine Kontaminierung mit Hautdlen
Zu vermeiden.

Typische Eigenschaften*

Aussehen Farblose, klare Flussigkeit
Dichte bei 20 °C (68 °F)

g/cm? 0,81-0,85

(Ib/gal) (6,76-7,09)
Festkérpergehalt, Gew.-% 44-6,4

Trockenrickstande, 60 min bei RT-Beluftung
und 30 min bei 130 °C (266 °F)

Flammpunkt °C (°F) 15 (59)
Pensky-Martens
Lésungsmittel Ethanol

*Dies sind typische Daten, die nicht zu Spezifikationszwecken geeignet sind.
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LORD TECHNISCHE DATENBLATTER

Aufriihren — Geben Sie die erforderliche Menge an
Bindemittel in einen sauberen Behélter. Wenn eine
Verdunnung erforderlich ist, verwenden Sie technisches
Ethanol oder Isopropanol (maximal 2 % Wassergehalt)
in einem VerdUnnungsverhaltnis Lésungsmittel zu
Bindemittel von 1:1-1:3.

Applikation — Bindemittel durch Streichen, Tauchen
oder Spritzen auftragen. Nicht verwendetes oder
verdinntes Bindemittel nicht in den Originalbehalter
zurtickgeben.

Trocknen/Aushdérten — Lassen Sie das aufgetragene
Bindemittel rund 15 Minuten bei Raumtemperatur

an der Luft trocknen. Die Trocknungszeit kann durch
den Einsatz von HeiBluft-Trockenkammern oder
Trockentunneln bei maximal 90 °C (194 °F) verkirzt
werden.

Beschichtete Metallteile sollten innerhalb von drei
Tagen verarbeitet werden. Vermeiden Sie eine
Verschmutzung der beschichteten Teile, indem Sie
diese in einer trockenen, fettfreien Umgebung lagern.

Die Verbindung erfolgt wahrend des Vulkanisiervorgangs
des Gummis laut Empfehlung des Gummiherstellers

bei Aushartetemperaturen zwischen 150-180 °C
(302-356 °F). Beschichtete Metallteile kénnen fur rund
10 Minuten bei 80-90 °C (176 - 194 °F) vorgeheizt
werden.

Lagerstabilitat

Die Lagerstabilitat betragt ein Jahr ab Herstellungs-
datum bei Lagerung unter 25 °C (77 °F) im
ungedéffneten Originalbehélter.

Sicherheitshinweise

Bevor dieses oder andere LORD-Produkte genutzt
werden, verweisen wir auf die Anleitungen fur eine
sichere Verarbeitung und Handhabung auf dem
Sicherheitsdatenblatt (SDS) und dem Etikett.

AusschlieBlich fur industrielle’kommerzielle Zwecke.
Darf nur von ausgebildeten Fachkraften angewendet
werden. Nicht im Haushalt anwenden. Nicht far
Endverbraucher.

Die in diesem technischen Datenblatt angegebenen Werte stellen typische Werte dar, da nicht alle Tests flr jedes Los des hergestellten
Materials durchgefiihrt werden. Wegen formalisierter Erzeugnisspezifikationen fir bestimmte Erzeugnisendanwendungen wenden Sie sich

bitte an das Kundendienstzentrum.

Die in diesem Dokument angegebenen Informationen basieren auf Tests, die als verlasslich angesehen werden. Insofern als LORD
Corporation keinen Einfluss auf die Art und Weise hat, in der andere eventuell diese Informationen verwenden, tGbernimmt das Unternehmen
keine Garantie fur die erzielten Ergebnisse. Dariiber hinaus tGbernimmt LORD Corporation weder eine Garantie fir die Leistung des
Erzeugnisses noch die durch die Verwendung des Erzeugnisses oder dieser Informationen erzielten Ergebnisse, wenn das Erzeugnis von
Dritten umgepackt wurde. Dies gilt auch fir den Endverbraucher, ist aber nicht auf diesen beschrankt. Das Unternehmen gibt auBerdem
keine ausdriickliche oder stillschweigende Garantie fir die handelstbliche Qualitat oder fur die Eignung fur einen bestimmten Zweck
hinsichtlich der Auswirkungen oder Ergebnisse einer solchen Verwendung.

Chemosil und ,Ask us How" sind Warenzeichen von LORD Corporation oder einer ihrer Tochtergesellschaften.

LORD bietet wertvolle Sachkenntnisse in Klebe- und Beschichtungsmitteln, Vibrations- und Bewegungssteuerung sowie magnetisch
gesteuerten Technologien. Unsere Mitarbeiter arbeiten mit unseren Kunden zusammen, um ihnen bei der Wertsteigerung ihrer Erzeugnisse
zu helfen. Innovativ und reaktionsfreudig auf einem sich standig verandernden Markt konzentrieren wir uns darauf, unseren Kunden in aller

Welt Losungen zur Verfligung zu stellen ... Fragen Sie uns, wie.

LORD Corporation
Weltweite Zentrale
111 Lord Drive

Cary, NC 27511-7923
USA

www.lord.com

Europa

2, Chemin du Pavillon
CH-1218 Le Grand Saconnex
Genf, Schweiz

+41(0) 22 761 50 60

Eine Liste der weltweiten Niederlassungen finden Sie unter LORD.com.

©2015 LORD Corporation OD DS3923G (Rev.1 3/15)
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PRILOHA P XI: MATERIALOVY LIST CHEMOSIL X5130-22



LORD TECHNICAL DATA

Chemaosil® X 5130-22 Elastomer Bonding
Agent

Description Application

LORD Chemosil® X 5130-22 elastomer bonding agent  Surface Preparation — Thoroughly clean metal

is a clear one-coat bonding agent used to bond surfaces prior to adhesive application. Remove
peroxide-cured fluoroelastomers to metal and a variety  protective oils, cutting oils and greases by solvent

of other rigid substrates during the vulcanization degreasing or alkaline cleaning. Remove rust, scale
process. Chemosil X 5130-22 bonding agent is also or oxide coatings by suitable chemical or mechanical

suitable for bonding silicone and acrylate elastomers. It cleaning methods.
is composed of a mixture of polymers and heat-reactive
components dissolved or dispersed in an organic
solvent system.

e Chemical Cleaning
Chemical treatments are readily adapted to auto-
mated metal treatment and adhesive application
lines. Chemical treatments are also used on metal

Features and Benefits parts that would be distorted by blast cleaning or
Versatile — provides excellent bonding characteristics where tight tolerances must be maintained. Phos-
between a wide variety of commercially available phatizing is a commonly used chemical treatment
elastomer stocks and many diverse metallic and for steel, while conversion coatings are commonly
nonmetallic substrates. used for aluminum.

Environmentally Resistant — creates strong bonds e Mechanical Cleaning

capable of withstanding salt spray, chemicals, oils, Grit blasting is the most widely used method of
solvents, corrosive atmospheres and temperature mechanical cleaning. However machining, grinding
extremes. or wire brushing can be used. Use steel grit to blast

clean steel, cast iron and other ferrous metals. Use
aluminum oxide, sand or other nonferrous grit to

blast clean stainless steel, aluminum, brass, zinc
High Temperature Resistant — withstands tempera- and other nonferrous metals.

tures up to 204°C (400°F) and below -51°C (-60°F)
when bonding with fluoroelastomers or silicone.

Easy to Apply — applies easily by brush, spray or dip
methods.

Carefully prepare nonmetallic surfaces. Fabric is
usually desized by a scouring operation. Glass can be
cleaned in an alkaline bath. Clean plastic surfaces with
a solvent.

Typical Properties*

Appearance Clear Liquid
Density @ 20°C (68°F)
g/cm?3 0.78-0.84
(Ib/gal) (6.51-7.01)
Solids Content by Weight, % 45-6.5
Dry residue, 30 min @ 130°C (266°F)
Flash Point (Seta), °C (°F) 13 (55)
Pensky-Martens
Solvents Ethanol

*Data is typical and not to be used for specification purposes.
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LORD TECHNICAL DATA

For further detailed information on surface preparation
of specific substrates, refer to Chemlok/Chemosil
Adhesives application guide. Handle clean metal
surfaces with clean gloves to avoid contamination with
skin oils.

Mixing — Transfer amount of bonding agent required to
a clean container and dilute with ethanol or isopropanol
at a dilution ratio of 1:2 - 1:3 solvent to bonding agent.

Pour out only enough bonding agent to use for a short
period of time, as rapid evaporation occurs in open
containers. Porous substrates, such as heavy fabrics,
may require more extensive dilution in order to prevent
excessive pick-up.

Applying — Apply bonding agent by brush, spray or
dip methods. Bond strength can be compromised by
repeated brushing or improper dipping drainage.

Drying/Curing — Allow applied bonding agent to air-dry
for at least 15 minutes at room temperature. Drying
time can be shortened by using hot air drying ovens

or tunnels up to 90°C (194°F). Porous substrates may
require a longer time for the solvent to completely
evaporate. Allow for longer drying times during humid
conditions.

Coated parts may be bonded immediately after air-
drying. In the event a layover period prior to bonding
is necessary, avoid contamination of the coated parts
during storage. Coated parts can be stored up to
three days prior to bonding, however high humidity
conditions will drastically shorten the layover period.

Shelf Life/Storage

Shelf life is one year from date of manufacture when
stored below 25°C (77°F) in original, unopened
container.

Cautionary Information

Before using this or any LORD product, refer to the
Safety Data Sheet (SDS) and label for safe use and
handling instructions.

For industrial/commercial use only. Must be applied by
trained personnel only. Not to be used in household
applications. Not for consumer use.

Values stated in this technical data sheet represent typical values as not all tests are run on each lot of material produced. For formalized product
specifications for specific product end uses, contact the Customer Support Center.

Information provided herein is based upon tests believed to be reliable. In as much as LORD Corporation has no control over the manner in which
others may use this information, it does not guarantee the results to be obtained. In addition, LORD Corporation does not guarantee the perfor-
mance of the product or the results obtained from the use of the product or this information where the product has been repackaged by any third
party, including but not limited to any product end-user. Nor does the company make any express or implied warranty of merchantability or fitness

for a particular purpose concerning the effects or results of such use.

Chemosil and “Ask Us How” are trademarks of LORD Corporation or one of its subsidiaries.

LORD provides valuable expertise in adhesives and coatings, vibration and motion control, and magnetically responsive technologies. Our
people work in collaboration with our customers to help them increase the value of their products. Innovative and responsive in an ever-
changing marketplace, we are focused on providing solutions for our customers worldwide ... Ask Us How.

LORD Corporation
World Headquarters
111 Lord Drive

Cary, NC 27511-7923
USA

www.lord.com

Europe

2, Chemin du Pavillon
CH-1218 Le Grand Saconnex
Geneva, Switzerland

+41 (0) 22 761 50 60

For a listing of our worldwide locations, visit LORD.com.

©2013 LORD Corporation OD DS3922E (Rev.1 11/13)
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PRILOHA P XII: MATERIALOVY LIST MEGUM 3340-1



TRANSPORTATION
(=] ADHESIVES

MEGUM™ 3340-I
Metall-Gummi-Haftmittel
BESCHREIBUNG

MEGUM 3340-1 ist ein Einschichthaftmittel zur
Haftung von polaren Elastomeren mit Metall und
anderen festen Stoffen wihrend der Vulkanisation.

Typische Produkteigenschaften

Grau, flussig
23-26% (Gew.)
50-250 mPa.s (cP)

Aussehen
Trockensubstanzgehalt

Viskositat, Brookfield
(Spindel LV #2, 30 UpM)

Dichte (20°C) 0,90-0,94 g/cm3
Spezifisches Gewicht (20°C) 0,92 g/cm3

13,9% (berechnet)
0,72 kg/l (berechnet)
1,62 glcm3 (berechnet)
+4°C

Volumenanteil Feststoffe
VOC Gehalt
Trockenfilmdichte
Flammpunkt (Seta)

Diese Angaben sind typische Produkteigenschaften aber
keine Spezifikation.

Anwendungseigenschaften

Zusammensetzung : MEGUM 3340-1 besteht aus
reaktiven  Polymeren und  Pigmenten in
Methylisobutylketon (MIBK) und Methylethylketon
(MEK). Es enthilt keine nennenswerte Mengen an
Blei oder anderen giftigen Schwermetallen.

Elastomere : NBR, HNBR, ACM u.a.

Werkstoffe : Normalstahl, Edelstahl, Aluminium und
Messing konnen mit MEGUM 340-1 gehaftet werden,
sowie auch Thermoplaste wie Polyamid und Polyester.

Vulkanisationsbedingungen : MEGUM 3340-1 kann
bei allen iiblichen Vulkanisationsmethoden zum
Einsatz kommen. Es wird empfohlen,
Vulkanisations-temperaturen zwischen 120°C und
205°C zu verwenden.

Bestindigkeit gegen Umwelteinfliisse Metall-
Gummi-Verbindungen mit MEGUM 3340-1 sind
bestindig gegen Umwelteinfliisse und hohe
Temperaturen.
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ANWENDUNGSHINWEISE
Oberflaichenvorbehandlung

Eine sorgfiltige Vorbehandlung der Metalloberflidche
ist wesentlich fiir die gleichbleibende, hohe Qualitét
der Gummi-Metall-Verbindung.

Nach der Entfettung ist eine mechanische oder
chemische Oberflichenvorbehandlung vorzunehmen.
Ubliche Verfahren sind Strahlen und Phosphatieren.
Weitere Einzelheiten konnen Sie unserer Broschiire:
"Oberflichenvorbehandlung" entnehmen. Falls Sie
ein Exemplar dieser Schrift wiinschen, wenden Sie
sich bitte an Thren zustindigen Kundenbetreuer von
Rohm and Haas.

Aufriihren und Verdiinnen
Verdiinnungsmittel : Ketone wie MEK und MIBK.

Zuerst MEGUM  3340-1 mit einem
Propellerriihrer  sorgfiltig  aufgeriihrt.  Zur
Verdiinnung wird das Losungsmittel langsam unter
Riihren zum Haftmittel zugegeben.

wird

Auch wihrend der Anwendung durch Spritzen oder
Tauchen soll MEGUM 3340-1 weiterhin geriihrt
werden, um ein Absetzen der dispergierten Feststoffe
zu vermeiden. Dies stellt eine gleichméBige
Zusammensetzung des aufgetragenen Haftmittelfilms
sicher.

Haftmittelauftrag

MEGUM 3340-1 kann durch Streichen, Tauchen,
Spritzen, oder anderen Auftragsmethoden
aufgetragen werden.

Auftragsarten

Streichen
Verdiinnungsverhiltnis : unverdiinnt anwendbar.

Tauchen
Verdiinnungsverhéltnis : 1 Gew.Teil Haftmittel
+0,10,5 Gew.Teile Losungsmittel.

Spritzen mit Luft
Verdiinnungsverhéltnis : 1 Gew.Teil Haftmittel

+0,52,0 Gew.Teile Verdiinnungsmittel.
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Viskositiit : bei 20°C.

525 mPa.s (cP) [Brookfield , Spindel LV#1 bei 60 UpM]
11-15 Sekunden [DIN<4-cup]

12-17 Sekunden [Ford4-up]

1420 Sekunden [Zahn-2-cup]

Spritzpistolen : Die meisten handelsiiblichen Modelle
konnen benutzt werden.

Diise : z.B. 1,0 mm.

Luftdruck : 24 bar/ 30-60 psi.

Trocknungsbedingungen
Die Trocknungszeit betrdgt ca. 30 Minuten bei 20°C.

Bei hoheren Temperaturen verkiirzt sich die
Trocknungszeit entsprechend, z.B. 5 Minuten
forcierte Trocknung bei 80°C. Durch Luftzirkulation
kann die Trocknung noch weiter beschleunigt werden.

Empfohlene Schichtstirke

Die Schichtstdrke des trockenen Films von
MEGUM 3340-1 soll 3 bis 15 ym betragen.

Lagerfahigkeit beschichteter Teile

Getrocknete Filme von MEGUM 3340-1 haben eine
ausgezeichnete Lagerstabilitit. Mit MEGUM 3340-1
beschichtete Metallteile konnen mehrere Wochen
gelagert werden, sofern sie vor Verunreinigungen
geschiitzt werden.

Ergiebigkeit

Beim Auftrag einer Schichtstirke von 10 ym lassen
sich mit MEGUM 3340-1 theoretisch ca. 15 m?/ kg
beschichten.

Reinigung

Arbeitsgerdte lassen sich mit den empfohlenen
Verdiinnungsmitteln reinigen. Weitere Details finden
Sie in unserer Broschiire "Allgemeine
Anwendungshinweise"; falls Sie ein Exemplar dieser
Broschiire bendtigen, fordern Sie diese bei IThrem
Rohm and Haas Kundenbetreuer an.

Lagerbedingungen und Handhabung

Die verschlossenen Gebinde sollen in einem kiihlen,
gut geliifteten Raum gelagert werden, wo sie vor
Hitze, direkten Sonnenlicht und Ziindquellen
geschiitzt sind. Zur Offnung, Materialentnahme,
Mischen, Umschiitten oder Entleeren sind die
Behilter zu befestigen und elektrisch zu erden.

Lagerstabilitat

MEGUM 3340-1 hat eine Lagerstabilitdt von
mindestens 9 Monaten, sofern die ungeoffneten
Orginalgebinde bei einer Temperatur nicht iiber
25°C gelagert werden. Falls das Material linger als
die angegebene Zeit gelagert worden ist, sollte eine
Qualitdtskontrolle vor dem Einsatz erfolgen. Diese
Kontrolle sollte eine Haftpriifung und eine
Uberpriifung  der  typischen  physikalischen
Eigenschaften beinhalten.

Sicherheitshinweise

Rohm and Haas hat fiir alle Produkte ausfiihrliche
und aktuelle Sicherheitsdatenblidtter (MSDS) erstellt.
Diese = Datenblitter  enthalten einschligige
Informationen zum Schutz von Verarbeitern und
Verwendern vor moglichen Gesundheits- und
Sicherheitsrisiken in Zusammenhang mit unseren
Produkten. Rohm and Haas Company empfiehlt
Ihnen vor Verwendung unserer Produkte, die
entsprechenden Sicherheitsdatenblitter von lokalen
Rohm and Haas-Niederlassungen zu beschaffen. Wir

empfehlen auflerdem  Lieferanten  anderer
Materialien, die zur Verwendung mit unseren
Produkten vorgeschlagen werden, wegen

entsprechender Gesundheits- und Sicherheits-
vorsorgemaBnahmen anzusprechen.

MEGUM ist ein Warenzeichen der Rohm and Haas Company.

Diese Empfehlungen und Daten basieren auf unserem gegenwartigen Kenntnisstand. Sie sind insoweit verldsslich, stellen jedoch keine Garantie dar, da die Anwendungsmethoden
und -bedingungen unserer Produkte sich unserer Kontrolle entziehen. Wir empfehlen daher, die Eignung unserer Materialien vorab zu testen.

Weder unsere Anweisungen zum Gebrauch unserer Produkte noch die ndhere Beschreibung von Patentmaterial bzw. die Erwédhnung bestimmter Patente in dieser
Verdffentlichung sollten als Empfehlung verstanden werden, unsere Produkte zu verwenden, wenn sie ein Patent verletzen. Ebenso stellen sie keine Erlaubnis oder Lizenz dafir

dar, irgendwelche Patente der Rohm and Haas Company zu verwenden.

Rohm and Haas Company - 10 South Electric Street, West Alexandria, OH 45381, USA - Tel: +1 800 348 8846 - Fax : +1 937 839 1342
Rohm and Haas Europe Trading ApS - Succursale France - Z.I. Le Pressoir Vert, 45400 Semoy, FRANKREICH - Tel: +33(0)2 38 61 81 00 - Fax : +33(0)2 38 83 88 96
Rohm and Haas Europe Trading ApS - Deutsche Zweigniederlassung - In der Kron 4, 60489 Frankfurt am Main - Tel: +49(0)69 789 960 - Fax : +49(0)69 789 5356

HEEA
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PRILOHA P XIII: MATERIALOVY LIST MEGUM 15637



ROHM:HARAS Transportation Adhesives

MEGUM™ 15637 sSolvent-Based Adhesive

Description

MEGUM 15637 is a one-coat adhesive for the bonding of polar elastomers to metal and other rigid substrates
during vulcanization.

Typical Properties
These properties are typical but do not constitute specifications.

Appearance Black, liquid

Dry solid content

(Non-volatile solids by weight) 36-39%

Viscosity, Brookfield

(LV #2 spindle at 60 rpm) 20-100 mPa.s (cP)
Density (20°C) 0.93-0.97 g/cm?3
Specific gravity (20°C) 0.95 g/cm3

Weight per gallon 7.9 Ibs

Volume solids 27.9% (calculated)
VOC content per gallon 4.9 Ibs (calculated)
Dry film density 1.27 g/cm? (calculated)
Flash point (Seta) +2°C/36°F

Main Features
Composition

MEGUM 15637 consists of reactive polymers and pigments in ethanol and methyl ethyl ketone (MEK). It is
formulated without reportable levels of lead or other heavy metals.

Elastomers
NBR, HNBR, ACM, ECO, etc.
Materials

MEGUM 15637 adheres to hot and cold rolled steel, stainless steel, aluminium, brass and thermoplastics such as
polyamides and polyesters.

Molding and Curing

MEGUM 15637 can be used with all common molding and curing methods. Cure temperatures between 120°C and
205°C (250°F and 400°F) are recommended.

Environmental Resistance

Properly prepared bonds using MEGUM 15637 display resistance to external influences, especially fuels, motor oils
and high temperatures.

Directions for Use
Preliminary Surface Preparation

Properly preparing the metal surface is essential to obtaining consistent, high quality bonds.



A mechanical or chemical pre-treatment should follow degreasing. Common pre-treatments are grit blasting and
phosphating. Further details are provided in our "Substrates Preparation Guide." Please contact your usual Rohm
and Haas commercial representative should you need a copy of this guide.

Mixing and Diluting
Diluents
Use ethanol or ketones such as methyl ethyl ketone (MEK) or methyl isobutyl ketone (MIBK) as diluents.

First, thoroughly mix MEGUM 15637 with a propeller-type agitator. If diluting, slowly add the diluent to the
adhesive while mixing constantly.

Continue to mix MEGUM 15637 while spraying or dipping to keep the dispersed solids from settling to the bottom.
This will assure that a homogeneous mixture of the adhesive is applied.

Applying the Adhesive

MEGUM 15637 can be applied by brushing, dipping, spraying or other application methods.
Application Methods

Brushing

Dilution ratio: Use undiluted.

Dipping

Dipping ratio: 1 p.b.w. bonding agent + 0.2-0.4 p.b.w. diluent.

Spraying with Air

Dilution ratio: 1 p.b.w. bonding agent + 0.5-2.0 p.b.w. diluent.

Viscosity: at 20°C/68°F.

3-15 mPa.s (cP) [Brookfield, LV#1 spindle at 60 rpm].
11-15 seconds [DIN-4-cup].

12-17 seconds [Ford-4-cup].

14-20 seconds [Zahn #2 cup].

Spray gun: Most spray equipment can be used.

Nozzle: e.g. 1.0 mm/0.04 in.

Air pressure: 2-4 bar/30-60 psi.

Drying Time

The drying time is approximately 30 minutes at 20°C/68°F.

Drying at higher temperatures will reduce drying time accordingly, e.g. 5 minutes force drying at 80°C/176°F.
Heated circulating air will further accelerate drying.

Suggested Dry Film Thickness
Apply MEGUM 15637 at a dry film thickness of 5 to 10 microns (0.2 to 0.6 mil.).
Dry Film Stability

MEGUM 15637 has excellent dry film stability. Inserts coated with MEGUM 15637 can be stored for several weeks,
if protected from contamination.



Theoretical Coverage

Applied at a dry film thickness of 10 microns (0.4 mil.), MEGUM 15637 will cover approximately 29 mz/kg (1140
square feet/gallon).

Oven Pre-baking

To fix the adhesive on the substrate and to avoid sweeping during transfer and injection molding, it is useful to
pre-bake the adhesive-coated inserts for 15 minutes at 115°C to 135 °C (240°F to 275°F).

Cleaning

Cleaning should be done using recommended dilution solvents. Further details are given in our "General Guide to
Use." Please contact your usual Rohm and Haas commercial representative should you need a copy of this guide.

Storage and Handling

Keep containers tightly closed. Store them in a cool, dry, well-ventilated area away from heat, direct sunlight and
sources of ignition. Containers should be supported and grounded before opening, dispensing, mixing, pouring or
emptying.

Shelf Life

MEGUM 15637 has a shelf life of at least 15 months if stored unopened at temperatures below 25°C/77°F. If the
material is kept beyond its recommended shelf life, a quality control evaluation should be performed prior to use.
This check should include bond testing as well as evaluation of typical physical properties.

Safety Information

Material Safety Data Sheets (MSDS) are available for all Rohm and Haas products. These sheets contain important
information that you may need to protect your employees and customers against any known health and safety
hazards associated with our products. We recommend that you obtain copies of our MSDS from your local Rohm
and Haas technical representative before using our products in your facilities. We also suggest that you contact
your suppliers of other materials recommended for use with our products for appropriate health and safety
precautions before using them.

MEGUM is a trademark of Rohm and Haas Company.

These suggestions and data are based on information we believe to be reliable. They are offered in good faith, but without guarantee, as
conditions and methods of use of our products are beyond our control. We recommend that the prospective user determine the suitability of
our materials and suggestions before adopting them on a commercial scale.

Suggestions for uses of our products or the inclusion of descriptive material from patents and the citation of specific patents in this

publication should not be understood as recommending the use of our products in violation of any patent or as permission or license to use
any patents of the Rohm and Haas Company.

ROHM:HRARS
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PRILOHA P XIV: MATERIALOVY LIST MEGUM 23500



ROHM:HRARS

Transportation Adhesives

MEGUM™ W 23500 waterborne Adhesive

Description

MEGUM W 23500 is a waterborne primer for use with waterborne and solventborne adhesives. Used in conjunction
with a MEGUM, THIXON™ or ROBOND™ cover coat MEGUM W 23500 is suitable for the bonding of rubber
compounds to metals and other rigid substrates under vulcanization conditions.

MEGUM W 23500 features good resistance against various fluids, e.g. brake, cooling and hydraulic fluids. Due to
the formation of comparatively flexible film, this primer is especially suitable for rubber-metal parts which are

being shaped after vulcanization.

Typical Properties

These properties are typical but do not constitute specifications.

Appearance

Grey, liquid

Dry solid content
(Non-volatile solids by weight)

28-32%

Dynamic viscosity (DIN 53019)
Viscosity (DIN-4-cup)

< 250 mPa.s (cP)
< 75 seconds

pH-value

8

Density (20°C)

1.10-1.20 g/cm3

Specific gravity (20°C)

1.14 g/cm3

Weight per gallon

9.5 Ibs

Volume solids

20.6% (calculated)

VOC content per gallon

< 0.01 Ibs (calculated)

Dry film density

1.65 g/cm3 (calculated)

Freezing point

0°C/+32°F

Freeze thaw stability DO NOT FREEZE

Main Features
Composition

MEGUM W 23500 consists of reactive polymers and pigments in deionized water. It is formulated without
reportable levels of lead or other toxic heavy metals.

Materials

MEGUM W 23500 adheres to hot and cold rolled steel, stainless steel, aluminum, brass, as well as thermoplastics
such as polyamides and polyesters.

Molding and Curing
MEGUM W 23500 can be used with all common molding and curing methods.
Environmental Resistance

Rubber-to-metal bonding systems using MEGUM W 23500 as primer yields bonds that are resistant to high
temperatures, boiling water, salt water, salt fog, oil and hot glycol.

Directions for Use
Preliminary Surface Preparation

Properly preparing the metal surface is essential to obtaining consistent, high quality bonds.



A mechanical or chemical pre-treatment should follow degreasing. Common pre-treatments are grit blasting and
phosphating. Further details are provided in our "Substrates Preparation Guide." Please contact your usual Rohm
and Haas commercial representative should you need a copy of this guide.

Mixing and Diluting
Diluents
Use deionized or distilled water.

MEGUM W 23500 is a thixotrope fluid; therefore a proper mixing with a propeller-type or anchor-type agitator
must be carried out first. Adding a small portion of water shortens the time necessary to break the thixotropy.
Agitation speed has to be adjusted so that foam will not be generated while mixing.

Continue to mix MEGUM W 23500 while spraying or dipping to keep the dispersed solids from settling to the
bottom. This will assure that a homogeneous mixture of the adhesive is applied.

Applying the Adhesive

MEGUM W 23500 can be applied by brushing, dipping, spraying or other application methods. The rigid substrate
should be pre-warmed at 60°C (140°F) to 80°C (176°F).

Application Methods

Brushing

Dilution ratio: Apply undiluted.

Dipping

Dilution ratio: Apply undiluted. If dilution is required, use deionized or distilled water.
Spraying with Air

Dilution ratio: 1 p.b.w. bonding agent + 0.1-0.3 p.b.w. deionized or distilled water.

Viscosity: At 20°C/68°F.
20 - 32 seconds [DIN-4-cup]
24 - 36 seconds [Ford-4-cup]

Spray gun: Most spray equipment can be used. Internal fitting should be plastic or stainless steel for use with
waterborne products.

Nozzle: e.g. 1.0 mm/0.04 in.
Air pressure: 2-4 bar/30-60 psi.
Drying Time

Depending on the substrate temperature, the drying time is 15-30 minutes at 20°C/68°F. However, it is
recommended to dry at higher temperatures, e.g. 5-10 minutes forced drying at 80°C/176°F. Heated circulating
air can accelerate drying further.

Suggested Dry Film Thickness
Apply MEGUM W 23500 at a dry film thickness of 5 to 15 microns (0.2 to 0.6 mil.).
Dry Film Stability

MEGUM W 23500 has excellent dry film stability. Inserts coated with MEGUM W 23500 can be stored for several
weeks, if protected from contamination.



Theoretical Coverage

Applied at a dry film thickness of 10 microns (0.4 mil.), MEGUM W 23500 will cover approximately 18 m2/kg (840
square feet/gallon).

Pre-bake Resistance

Adhesive-coated inserts can be pre-baked for up to 10 minutes at 160°C (320°F) without adversely affecting the
bond quality, depending on the rubber compounds and adhesive selection. Dried films of MEGUM W 23500 show
no tendency to sweep during transfer or injection molding.

Cleaning

Equipment may be easily cleaned with water directly after use. Once it has dried, an organic solvent, such as
methylethylketone (MEK), must be used for removal.

Further details are given in our "General Guide to Use." Please contact your usual Rohm and Haas commercial
representative should you need a copy of this guide.

Storage and Handling

Keep containers tightly closed. Store them in a cool, dry, well-ventilated area away from heat, direct sunlight and
sources of ignition. Containers should be supported and grounded before opening, dispensing, mixing, pouring or
emptying.

For waterborne products like MEGUM W 23500, storage temperatures below 0°C/32°F should be strictly avoided.
Shelf Life

MEGUM W 23500 has a shelf life of at least 6 months if stored unopened at temperatures below 25°C/77°F. If the
material is kept beyond its recommended shelf life, a quality control evaluation should be performed prior to use.
This check should include bond testing as well as evaluation of typical physical properties.

Safety Information

Material Safety Data Sheets (MSDS) are available for all Rohm and Haas products. These sheets contain important
information that you may need to protect your employees and customers against any known health and safety
hazards associated with our products. We recommend that you obtain copies of our MSDS from your local Rohm
and Haas technical representative before using our products in your facilities. We also suggest that you contact
your suppliers of other materials recommended for use with our products for appropriate health and safety
precautions before using them.

MEGUM is a trademark of Rohm and Haas Company.

These suggestions and data are based on information we believe to be reliable. They are offered in good faith, but without guarantee, as
conditions and methods of use of our products are beyond our control. We recommend that the prospective user determine the suitability of
our materials and suggestions before adopting them on a commercial scale.

Suggestions for uses of our products or the inclusion of descriptive material from patents and the citation of specific patents in this

publication should not be understood as recommending the use of our products in violation of any patent or as permission or license to use
any patents of the Rohm and Haas Company.
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