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MATERI ALS TESTING This invention relates to materials
testing and particularly, although not exclusively,

wonrowvicdegsa nmet hod of testing a material and apoaGBR20m/003151
therefor. There are nunerous known nethods of testing
materials either as one-off sanples or wwth a

MATERMALS TESTINGmaterials to be tested in an array.
Exanpl es of methods and apparatus for testing

TR JPl@iort GRS 10, SFetfls Bstinal,an Bontismiarin alhoyeh o
eixBlissively] pb@ddes a methoalrnfaestm:gsa ynaterialyarkhapparathsthdsefor.
si rrpl y provide "pass/fail" resul ts rat her than any

B AR it S, Tl g oneor
e Bf leé%l(lll’lﬁh(ﬁﬂ bSmbRFRAP Béqgsﬂéﬁr iR éh 'aPra'yt SExamples
entl rl%:{s by referencé) describes nethods and gar at us

of omet dn@pperaius fomi tastingl mederdals care kﬂ,e'él%l gdi i 4JS-A-

R G AR T A A A APEST 36 Is S A e EP-

A1 058290k paB&edvantageaudyormtahyouxgbmn me’&rmdsg shaplys provide
whi ch materlal to be tested js | ocat

‘eAIlnERRU 'i§fram&@@@/al%?%'fm?ﬂ’eq%@ﬁ?wge p?‘q nf\ddiionglly, in
s%h%@é’s%év @r}pékk%r%fl e R4 csg@ngaégw) ah%"l fUsegt i on

particul ate ‘material such y- Sl ntered PTFE
wher eby the test materl al is prevented from saggi ng

Wex 3004/4 098868 (mdnich tisdncatiperated iheseinninsits iertisetyalby deference)

e R adH, ol sinafory® o sl cdrolifis Fh2h Bioqug can be

uBRENh Ny “pdd¥fallt webdl, Thay el beneratd ignificant sdath Irelatingto the
when t he probe cont acts it, either di rectly

testanaterials,, Irh\ﬁ\épr?@éW‘gQQafv@ amr@btegsméseémt@oand/or through an

%@ﬁ%ﬁ@ggw rba“‘t{en%af‘iosbé’?éétb& 4 %caﬁ&? B efbodfhent of
u I h-a nunbe scenart os,
WiDe2004/1 0925!8 etlhet Opqarﬁng as mm:hllyeclese}ids,t a, plug &)r‘:'pfmtm(eimple, a
neto ratet e t teria rat n t
BydnCigron PEGHIaareHs! SHiyaY NERY-RLMEBANEEEE NGBy the test
t 6ﬁgﬁi
vﬁ@ ?%f Eshe pr obeéCI \g?sngggé@g‘lnggﬁ??nt? |8at e dh?qgarhﬂj%gﬁtgﬁg fts in situ
formaatian dronei precurdost material her wnilpbiit is retained, for example by

adhesion or other means, relative to the opening. The plug disintegrates

under very small loads when the probe contacts it, either directly or indirectly,
and negligibly affects the force measurements.

Whilst this particular embodiment of WO 2004/109258 has utility in a number
of test scenarios, when it is used to perform blister tests, the probe is prone to
penetrate the test material rather than to push the test material away from the
surface of the support member, which defines the opening through which the
probe passes, and initiate delamination fractures either between the support
member and the test material or within the test material, ie cohesive failure of
the test material. Such blister tests have in the past been performed using
fluid pressure to cause delamination of the test materials.
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menber and the test material or within the test

material, ie cohesive failure of the test material.
waualT/028943t er tests have in the past been perf 8CmEB2006/003151

using fluid pressure to caus€-del am nation of the test

materigls.lt_is an object of the present invention to

ltats P‘Ba&le?teEU&ﬁ &rewjﬂoiﬂwafm to &t Jeashl eaduset of e @bviate the
' png to a first aspect

S RLOTHN T 81 AigcBlibe BRSBTS 2 hethod of

testing a material, the method conprising providing a
Acgoeding(tot @ flyst aepeeidof the dnvestionr theresis peoividedala’ method of

[ t . nenmber .which i d
@I, Raleibt ofhsd meinSd 3Rt RiovitinacA shBtsiiah b e Jested
(eérefredtepy test Pinae By nacrosy i 1 degioRUbf ACSuppore FRERBEr which is
Wth said test material that is substantially coplanar

apfanged dpefisg 8n, opanirg. said apening heingesulstaatiallyedosed by a

' ' the I, - 1OV, Iy .
AR et Mol IPaRtiReih EERBE0 il SR el Paldfiipat s
substantiallyt coplanar with eaicaredidn, aaithtdsh engibtial betag adhered to said

di.r e\(f:aii ﬁn avvaﬁ from sai g’ﬂée i on of_ the support nenber
SN A PR SHPPRE "pembehe g aderes aRRINING meaps relative to
sERS @EMridteed| b ! fodhi i | i

met hod pref ertg%lfbﬁ ﬁg?ﬁ%tefg%hé%mazléﬁg tbﬁfe@otrh?zblggpm?ae%s ina
dirgctien aweydromegaid iragionrofathpasuppertememdentandy whereihethe plug

TSRS S B B ISR BB VERRG o€ LA

materi al passes or fails a test in which case only a

Ssichghethodl peeférably dncledep pldceedingythee faree oaggiibd tHesaid test
measured to an accuracy of at |east 5nN

f b :
"I?géﬁérgfgéypaj@m gsrelating tadhe fores @pahied by saidafarca mnplying
idsabl ¥ , hpldnc ap| |
D he URAR, B pP oo, SSEEEHRG U leh Bk cen
maienidlspassest be faitly @etesphi whichocass dnhesat simgleevahle fareforce
ahBE MY, BorErerBhy ) T 5, DR 54 a5 u#HE t cgecuracy of at
lexisp 5N, preféeehy e fkdsh mld,améf;ﬁefe?éblgaé%l |éa§tn€1§m.t RRiitably,

control of a conmputer. Preferably, sald conpute
heweven|a mullplieitye peefieralily atildastod @emape| yeferablyaat least 100,

o, 0 1808, b6 YoE Pl ARERER LAY i YR, AR are
recorded at different times during the testing of said material. Preferably, data
relating to the force applied is recorded in a database, suitably under the
control of a computer. Preferably, said computer controls the movement of
said force applying means relative to said test material.

Preferably, the method involves said force applying means applying a force
that deforms the test material. Preferably, data relating to the deformation of
the test material is recorded in said database. Preferably, said data is related
to the distance travelled by the force applying means relative to the test
material. The distance travelled may be measured to an accuracy of at least
10um, preferably to at least 5um, more preferably to at least 2um. Preferably,
a multiplicity, more preferably at least 10, values for the distance travelled is
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that defornms the test material. Preferably, data

relating to the deformation of the test material is
woeowrideddi n sai d dat abase. Preferably, said daC@GB006/003151

related to the distance trav8kl ed by the force

appl ying neans relative to the test material. The

refosdechcal diffetent| inesdurny thadesting ob said em@iﬁ"éby Rpeferably,
vglhe%eﬁﬁ‘t éofgi[be pé;ﬁl}l‘éﬁagéa &letlg?.tc?er a %Ile%e "Bkén substantially

prefer ab ast

camd:urrmtlyoalmjng therraethoelf er abl y at Ieast 10, val ues for
t he di stance travel | ed i srecorded at different tinmes
Pr ef er abl

duri f id | .
PitetAEys e Hetion’ ibionRR PafBliil & Kite ToRyY slsplacement

rélafionsHiS in $h@$ér%‘bf C) %ﬁép‘ho R HeS fist Yn&éhan gThRewill enable the
nmet hod.” Preferab e net hod i nvol ves constructing a

energydnvelveddn Hi%@@fé’!ﬂ@ﬁﬂﬂm pregessi torhshdeterminede f or m of
a graph, for the test material. This will enable the

Rt 4Rk St Qp PfRgd5 % EIa‘PiUe%%S%éstI ﬁ‘na?@rlal preferably
MR dhe fBlee 2hpivinp gdhy el

termne

invehasi mvémetnhem ltlwdlrmallcm loala DM&MHS plerperidmaﬂar to an x-y
axi s

R Brahich e et tietanq) 15 cdneTalfy ipagd neretacebly, movement

of“%ﬁ@rf’o?ée lapp ﬁ,@r’itfrrﬁééﬂs %Faﬂ@get@ tHy @éﬁrﬁ@té/nalmﬁméé vertical
of theforce agﬁlﬂ] means relative to
eIN&

movemeéntl Piefara metth@dilm\mbmmwng#@ff@r@&)applytngemeans

Y st fondS an R el C5FE: RRE BT TRERNT preferably

MBSV STaaR| Préf@vaiﬂy,ok;m\n@stdhaterial & stafibhary (@Rtdpt for any
test material is stationary &wxcept for any novenent,

movgMenl; GrGrmieiMatians caussd hy sakdofaree ARIYiNG MeaRRL furing
Egﬁéélﬂ)na&péélﬁ%k‘én BlerSAlY, fégl eForcg %ﬂlﬁglrﬁe?ﬁ§%ves in the

nmeans noves
darecﬁomsnf daa&ca)mb eab (escribed r(ngc alelriygaligy durigg aamhoaabn af said

ai faorc and refera , .JS.onl nove rti
QTGe A RISTEIADA 18 oY rove Vartical{ AuinG anlichfin of Said force
(is8! ttﬁé?éws' ﬁ]ds‘t’arﬂ% Y)eﬁ%%n@nt%?ggldf OFEE aPPRINg RRaRBaN BN x-y
In an X- l ane ich i1's perpendicular to Said z axis

p(aaneg whm:h hsorperpan@bulan\te neaid) Z daxis 1fg.ga P ihodizbotal ahovement)
d |i e%} {tm d may i nvol ve noving the test
Hﬂpgﬂpaw% nclo ?ﬂ? in which said force applying

means may apply said for ce. Said test material is
Theemetfdd Yhay involve moving the test material to a position in which said

force applying means may apply said force. Said test material is preferably
moved in the x-y direction, suitably in a substantially horizontal plane. Said
test material is suitably moved in the method so that the force applying means
is directly above the region of the support member which is arranged to define
said opening. Preferably, a z axis (e.g. a vertical axis) of said force applying
means (which axis defines the direction in which the force applying means
moves relative to the test material) is substantially in line with the centre of the
region which is arranged to define said opening so that when said force
applying means passes through the opening it passes substantially centrally
through the opening. Movement of the test material to said position described
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noved in the x-y direction, suitably in a

substantially horizontal plane. Said test material is
weubi7aképo noved in the nethod so that the forceCT/GB2006/003151

applying neans is directly aove the region of the

i EHRrREY s, 181 Gontio S, GOpuIg- o Ther bosiiniag af) the test
ndtefial ifl the 'desirag @h&niaa iéraégéidéﬂn%%aétaﬂ%Téré‘iﬁagéhe

direction in whi the force applying neans nove
relative to the test material) is substantially in
Prefesakly: saidHeresapplyingf menss comprisesha erolyas (wihichrig guieferably

i id..0peni idfarce . .
Skl 98 380008119, SBrbdfn 1EBIRL ' IS S duegton (oo
verticatipnin ahich nem_tarralnbydttbrmug@) whg:rpnmbeqmé@wm said z
of the test material to sajd position describedis

dBPEND. £p9ysuhriantially yegisally bin the metodrndindirgaly contacts said
X Shhteri !?Hroglghtthﬁ [5I§§.tm8§ﬁ§rt6 ?&dgrlsﬁﬁgl;dg{?%g@?%}q Thus, the

position is scribed”in nore
farcef applying, medns eotere thepbpeniggntarappdy gaid Sorceato the test

i ch, i f bl I t d has it '
g e e
vertically) in which it is arranged to nove) which

Prefeesbl{ pihef mrobbland the i@l nfedhs” et dépara flom one another, thus
egggstanu ally vertically) in the method and indirectly

ling-the prabe tode uped ¥t periaktpsting pf MHétiple s@mplasidf reduired.
e d r h t , f ' . .
ARSHIAISH, ST o BT b i SROTONOR, b
neesssarpte cledn thiersurfacetdfethée vy adbersd/toothet test miatgrial prior to
tmi.ans. Prr‘eferﬁf\blwi, the probe and the plug neans are
&slng ANothe HAHSI® anot her, thus enabling the probe to

be used in serial testing of nmultiple sanples, if

Préfaralile dalthughy Mattnacek¥arily haPS @O rerfenb b éHdJE'lg’BI@@Smeans

may be integral, it being necessary to cleant
ay Magecobing pamgl mgtesigheribe acuahmateral sedected 4or the support

i.ng r rial, rabl v, al fhough not .
e 2P IS ERhS Bl aEbSAT Tt R I R c e o
prexdquisite tis ¢hstetive test Avatedial willeadhsrgab thetRippait member. The
t%zl ected for the support nenber and the plug neans nma

p P .
peatgriabmayialeo adberenter thei RIlg means.pAepiedeired matedal for the
Ak Mdd to the support
s rcter. ?t%%?@m%%gngﬁﬁég adhere to the plug

means. A preferred material for the
Depending upon the adherent properties of the test material, it may be

necessary to either polish the surface of the support member, and the plug
means, to a mirror finish or, alternatively, provide a roughened surface to
generate a higher surface area to which adhesion may occur. The surfaces to
which the test material adheres may also be subjected to suitable cleaning
regimes using appropriate organic solvents and demineralised water or other
pre-treatments as is well understood in the art to achieve good adhesion.

To prevent seepage of the test material (described in more detail below)
between the support member and the plug means into the opening defined by
the support means during adherence of the test material to the support
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support nmenber and the plug nmeans is copper. Depending
upon the adherent properties of the test material, it

woayo7mesgagecessary to either polish the surfacePof/GH2606/003151

support nenber, and the plugbreans, to a mrror fi ni sh
or, alternatlvely, provi de a roughened surface t

memeet:eed dhaipjuameans. dhe Rive Meansf BreTatARlK .aoﬂt)ﬁwlt in the
oﬁéﬁﬁ‘{gr Sog@eé&r liB&Sod g?é@su 4 Aeat' 65 (g8 5t .’cl’?éjgﬁél’ﬁﬁg will

\ € Subj ected FAbIE CPeani ng regine
résulngn hjgbr frtmtloaaleforcgalbiemgsgénmat@d muNelmnthemug srwlans and

St B e R, P3N A
g rﬁ@.ﬁrﬁs %Heﬂ'n'eabpérqﬁé%'é?el%e' Brdé‘i’r(ﬁ 28t #h| tobsd Q.M\h more

betvveen the support nenpber and the plug neans into the
especially abietii 32@nby t he support neans during adherence
of the test material to the supportrrerrber and the plug

%ﬁﬁwgﬁymﬁ%@?‘? Sbétﬁ'ﬁg{ge a{o%plgﬁlln %hasﬁ‘% ptl%%r}“éﬁ‘%er is

achignedaby iusirigh at pigopeans gomprising sulcentral mejhber defining the

HEaRe (ananicho i gt At e J&\erég PR an At efber of low
AR hiateAIC kS é?éﬁﬁwet Bficdrp! ré @éﬁ%u%hﬁﬁ%fﬂ@c@hw member

means and t he openi IS O e order of
amal hawing: aesgret saifage abplanaBWIthTthe Alurfacaafithe lognptrahmember to

W B oD et T P lEhFBit o BB he whote
|@i§}‘2?;g Stﬁgfr?'eﬁtragn{éh@béru bf, aan%mam@w Ghnidyeextend oft £piadt of the

an annul ar menber of low friction
legtsrafdhe ansulasnamber.sin thﬁalatteu 6886, th§Lﬁ’?’B—I!deﬁ§‘QQ’ié“ay be

BRI ARIEG o7l AR domHed BhtnR SBnga e ot

mat eri al adheres. The annul ar nmenber may extend the
TWeokizel ehmeh opbntrigeané rareal ofnhhebaurfam of dhe eplugtrmeansy that is

S0k 5 e b Bk TR, B Bl e

ﬁfeﬂ'ap ﬁgs' I‘ﬂgﬁoe:% IS Qﬁelﬁlhaé‘rﬁﬂﬂlé\h adrusige "str%ﬁ%ﬂﬁe Qh@ surface

e central "ne he size of the opening and area
aréatdﬁ ¢ha phfgamaofs may; bp|relgtme|w$snalh dnut |ns>t sorsmalt agitappromote

;}up %}ELF{ES{)EEI‘PBG etesf'j1 ma"t%}{lalvgg/ythe Hqu nllééﬂ S. CJ):r?vergé(ﬁ,mi)IJ the test

material has a low cohesive strength and a high adhesive strength, then the

surface area of the plug means would need to be increased to minimise
puncturing of the test material by the plug means.

Said support member preferably defines a receptacle for containing the test
material and a region which is arranged to define said opening. Said opening
may be positioned centrally within the receptacle, preferably in a lower wall of
the receptacle. More than one opening may be positioned within the
receptacle, each being sufficiently remote from the periphery of the receptacle
and from each other to ensure measurements are not affected by edge effects.

The receptacle is preferably shaped such that the test material forms a
substantially cylindrical shape. Alternatively, the receptacle may be shaped
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materi al has high cohesive strength and | ow adhesive
strength, the surface area of the plug neans may be

woebainssaby small; but not so small as to pronmBC®GB2006/003151
puncture of the test materiab-by the plug neans.

Conversely, if the test material has a | ow cohesive
syeh eihgt Hhantesh rnatgmaécfﬁ@@s\/@ substanjially frusiecenical shape, the

SPABE S flnd SO o 585 &0 pse of e

plug lrieanplduugng&laeﬁestmnhie taghpeaterigeber preferably
defines a receptacle for containing the test materi aI

h d to, defi ' i Ng..
155 St SrB e, S ReCheRiR alng Breifmid: Fordbemsld it may
cbRfprReas! fim,PaRd ethébWetth amagWeiclueR! kthefstépeof selecting said
receptacle. Mre than one opehing may be positioned

piefornadttast meatenialand: posiioningeit agress saist taaiey of aaid support

oML 180 DR EEREPRARER BTl 58Dy petween
tveb @Iamp pltes,r ene poRetich Sneorpbeates! s/and haumbrﬁ tmémbeat The
the test nate 3 f or.ns

stanti cyli dr| cal
”!ﬁT-QB@ in thisemBae imant, '"?'Hae?é %ﬁlt%ﬁblog %’é’?”ﬂ@ the dpaljaaterial to
%f&?"ﬁe didl® of ?rf% 'n‘:i‘érRBQF 3R |f~°fé§§|?@d“tb6\'hleysuﬁace of the plug
rustoconi ca ape, e snra I anet er
marfsaceTh@eacHrm‘rebm maf thkhdestd maienaiemay fb@cacbfevebleusmg an

et tE e Eebarh Aecrveberna iihafPnb achPsive tes of

thetestragiekial.i in %Meﬁmho‘eﬁ tRe fddh@sionner tHeetadsenhrEriaP said
include the step of selecting said prefornmed test

regiparafdhe sppossmenernand to dke susfasaiaf thegplog mearmmeay be
t e h 3|

a?ﬂ%%& uﬁ@é‘ﬁgé} ;@nggﬁﬁﬁ{)ﬁ{%lc}r, beé éré? Feﬁ:fl Qﬁjbﬁ heat and/or

ppésm,ee,, one of which incorporates said support menber .

The nethod in this enbodi ment includes the step of

A ol o AlznrSah 558 FatGiiler 48 it s aveb ore cfamped
bhWigerTeRii pkitEs & WG & biaFaityf bséﬁmpgtrﬁéy BbréWé{ngfé?j The

achi eve ng an i nterposed adhesive yer
f@rlceeappiylngemaanshmaWNMreme andned e aﬂm‘esslmmﬂesthmatenal
t est. e I n.either Jinstanc he SIO of, t.h
ap§8bialfit Bt 3 eushuflo dhiargeb TP BPSGin flfip 30 6S ekluBotelialy The
niéthbl &lcsefibéd ey behisdfliUer i hatialdthat are reasonably robust

so that they can be handled with little detriment.

In a second embodiment, the method may involve forming the test material in
situ. In this case, a precursor of the test material may be selected and
contacted with said support member; said test material, which is suitably in a
different physical form compared to said precursor, may then be formed. For
example, said test material may be a film that is formed from a precursor that
is suitably a flowable material and may be a liquid, a viscous fluid, a gel (or the
like), a suspension or a free flowing solid material. Said precursor may be
dispensed by any suitable means. For example, it could be dispensed using
ink jet printer technology or by sputtering. Said precursor may be cast on said
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achi eved under anbient conditions or, nore preferably,

usi ng heat and/or pressure. A plurality of different
woesd7/oe4eri al s, for exanple filns, nay be cl arpeaB2006/003151

between clanp plates in whici-a plurality of openi ngs

may be arranged. The force applying nmeans may then
skpbed Menakeir and aatdlvenisremgyedi thereky dei farey tmstfﬂrran The

t f t
pggcﬁgrbﬁ rndyfﬁﬁefu h;c lgaﬁg@g?/ Ia@g ds%rr?%ﬁd &rﬁuékg?érﬁg‘ hat are ipvolved
lrrrﬂh@rfémaatldrhait ther test eaateriabl In eo@e:ﬁs ebtetsltatthehdgntl:tyn and/or
In a secon

handl [ittl] d t
BIRITS e il AR HBSedRE, CORMANRINS JaY gs (Rsiedscandior the

pﬁ’@é&s’eﬁ'to 'Whl(% e flrhﬂaﬁ@ 'séc@ﬁé %on@oﬂbﬁ@h%?’beoiuﬂj&ﬁed may be
test material nmay be selected and contacted wth said

vgupgoand/nemﬁetdenbm and/es amaiinds DﬁDIhQMQO(ﬂﬂPOrlﬁFEQI maylpg varied

Wb b oAb Bhe | BrBSFRER 6 Sl B8 mpterialformedt

A@tantagdoueﬁu fornatidn loh tettmaterialy e difur erimma@e@Qhé seéed to
is suitably a flowable material and may

hlai"éﬂﬂ (pndurigk deaging) tes, matesials apd the @wthwé)canabe used to test
bRARPATARA R 194t c%gfd 66t hd ‘E&@é&% by Ythsr rﬁﬁgﬁ%{) sal . Said

precursor may di spensed by~ any sui eé nmeans. For
exanple, it could be dlspensed using ink jet printer
Tihec$anasindggmbeodimend plescrilpgadh geprsaedtsmmthelsmefem@d Bepect of the

ifaaltoR TS ShaniventPF eriends t A RINET o Rt & tant rupterial
the aséthbll 'OM@BRIhe Fﬂﬂ)’tﬂng epeeeing at ;br@cuﬁyo? df el ¥l material,

the formation of the test material. a series of
cpataciingt Faidi GEeRUISer vuthwaorswmanmembelt landr iferspingngaid test

d
rr?&t% mﬁﬁg@%@%ﬁﬁr@ﬁ&%ﬁ&f@%%ﬂg %E‘né'ﬁ shﬁﬁor%?éﬁﬁﬁére@mch is
asmtdmgedtled?ﬁmehlaﬂ openiegl; saiddipunu&@beinﬂpenbstanﬁmw cosed by a
mounts o ot er conponents e varie a
Yo dNeebei V"E‘Qhea ﬁ%@t '@sc%‘i‘%ﬁhé""%ﬁa' qe§];,rgptena‘f that is
fnd I
SUBSERpI CUABRARGAN Sold rodRb S g fock matgfal tiahG dRbfed (b said
region ofethersuppertanembiee, moevingda éence Eppliing meanseative to said

B ol o B P OARA, by Bl 0
direetion awyefremr §4ld a8g@ht oftthet $i®port member and wherein the plug
means does not substantially deform under the application of said force and
recording the force applied or a parameter relating to the force applied to said
test material by said force applying means.

The force applying means passes into the opening before contacting the test
material through the intermediary of the plug means.

The test material may also be adhered to said surface of the plug means.

Although the embodiments and aspects of the invention described above are a
significant improvement on the prior art method with respect to reducing or
obviating puncturing of the test material by the force applying means and/or
any plug means"interposed therebetween, depending upon the materials under
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i nvention. Thus, the invention extends to a nethod of
testing a test material, the nethod conpri sing
wonreiodssdg a sel ecting a precursor of said tesPCT/GB2006/003151
material, contacting said prgeursor with a support
menber and f or i ng said test material on the support
tesbnibés stilt possible foe guoatusing 0fdhe festtmatariab to mmaﬁw a significant

SR e ietphie e RELRR RBhe REIMES RBL pgmper. as
déchﬂSEﬁi ovd, t 13 préfdrdlsypt siapiert | sulcht hhét ithe test matenal has
substantially coplanar with said regio saj d t

sm figankdeph. rndh diietesably ofasmis@ Seigs tighy leén%fl?&béh@pe and
WIRRFBRT the ™ aﬁ%daaﬁearpﬁnga&f {He" thvERaBS rn%websv'fqrmn&athe test

orce to sald nater
matedalgsudtn ¢hat! i @asearmammwm drarsyeirsmn d&malysubm,oeg gliampeter, to

RSBt e KHRLAE: ATy 1HERSF Aoy ey Rt 11075 and more

egg@é,bq@@%lﬁﬁ gaid force and recording the force
applied or a paraneter relating to the force applled

to said test material by said force applying nean

Driegr the: enetppd yeinthentwebtipns e achiave aﬁbe%@rmﬁ@ng, the force

pﬁ[’@ﬁ%‘ %ﬁsj‘g waﬁﬁjgljéﬁtblgﬁln%' g rtqsaérc{shthg%i’g't Jr{é‘?gtest material.

Talkesforde applying théamssslowlhsdefonns and/oheapbes dmtammatlon of the

Al t hough t he enbodi nents, and aspects of e j nvent
téts AR 50 BreaTBOROG lOIess AR SHEGy NS Jors, Hoded and

d |
ot el byt o SpppFl vty g it e (o

trm@ ensrgyniy delaeniyatplaugnitraeses of adbewe)emawm ée@rmmd which is

endi n on the ter al s e
apdRersire° ph e, ARisab ¢ (lfEraeIvEIL: cothel SpBh: trtgrmining
a@sém@ wélmnth@m@mmay et lhseﬁj foYeihRRCSeridd6f test materials.
receptacle t or med by the support nenber, as descri bed

above, is preferably shaped such that the f est
Ineangr farm g §h%|"§1\fﬁf\‘t'i06aﬁﬁ'dd€1ﬁth°d dnRypives destingn® \pluralivyef test

T

rhaietialsataeross mspéntt\/ean’eglbnhaef asaithx sapport rmambarswhlch are
di nensi on aneter, tq thickness, ratloo

ATIA080 Brpefie: GpPeie Oe S S SaidSharg befig btantiall
FRRC b & Vrdspeipldg neans having a surface in contact with said

respective test material that is substantially coplanar with its respective region,
said test materials being adhered to their respective regions of the support
member and to said surfaces of the respective plug means, and moving a
force applying means relative to said test materials to apply a force to said
materials through the respective plug means in a direction away from its
respective region of the support member and wherein the plug means do not
substantially deform under the application of said force.

Preferably, said regions of said support member are substantially identical to
one another. Preferably, in the method, said force applying means applies a
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During the nmethod of the invention, to achieve

adhesion testing, the force applying neans i s noved
woebetnsaby sl owy, towards the stationary tesPCT/GB2006/003151

material. The force applyinggweans slowy defO{ns ;

and/ or causes delam nation of the test material an

folke fo@R6H PheaId, dlUs IS OF i tRgt PSR Sypstasdialn dhe same
ndhiiegnce travelled by the force applying means. The

energy per unit area (ie the energy to delam nate a

unit area of adhesive) may be determned which is a
Sald suppors meankeri nays At lgasted.nprafersbly atdeastr 10, more

AERI o IR RO dhRsy MR ekt elEneE Sed BBy, Saic
subpbll‘nenembeﬂbréferalﬂ)adéflﬁ@é BAcartay of y&id rbgﬁirisﬂﬂhléh regions are

ity of test rmterlals In this case, the nethod
pé%fuﬁbaahlxéa appsdilnipailie] Bpws-aiSaid supPert siembeemay) ke in the form

ofa"W&lPp |5€éﬁﬁﬁ?%ﬁ%%@§9é@8§s 8fe §@ﬁ,qeosupport menber whi ch

are arranged I ne respective openi ngs, each said
openlng bei ng substantially closed by a respective
Altemnrptiviehn éf thewhisigrnobthef teastmaterialst eg specifio chamical treatment,

A el s, o e L3R facaton o,

etmtigrdritical keitne dutheeifg tovllbbRid; thes e prsferf8é MRSt He test
t he support nmenber and to said surfaces of the

n?%,tgﬁélétare Prepargdranchiestedhin sasigsrig l@dlﬂ@uébsaipp|q/hqigers

means relative to said test materials to apply a force

Ffréfg? gt R RidtRbS .ﬁé\h&é@ffhé R%e p% SFRAS datfe ROHG Eﬁ;ﬂgﬁﬁg' Means

Ion away fromits respective region of
apphying & weesp’eehvmnsald/\,fmfcelto aéduoh pf sgldrphmahtylcofrtest materlals in
ant ication. qof said

e 8ok e BTty gl "o 567 bien Teapmanpiying

adfofeeS tg timstt métérhél 'df'%ﬁtd ﬁlﬁ?al&)‘i’ oPE@sﬁﬁéi‘err‘lﬁfs and then said force
Preferably, in the nethod, said orceapylng nmeans

apppinesedns: mwves ielativecto saiddtest unaterials s6 thakit can apply a

id
R8P B et B FRRGRDs  Abfyontne force
abphirlg Adansttselfuctiic hdveybeativeefasdid fibstrfl Seondchatetials, the
whjch test materials are arranged. Said support nenber

mteed PEgfefakly ingludes thessteryofgnowag @alcbgunp@‘c weraber to enable
sé@gl'gg@ aﬁéﬁgﬁ ﬁfe‘aarn‘:i‘,%ya@ﬂ)? %Qﬂeﬂréé‘ PR A s maris as
described. Suitably, sald support member is arranged to move (in the direction
of an x-y plane (e.g. substantially horizontally) in the method in order to allow
the force applying means to apply said force (suitably in a z direction
perpendicular to the x-y plane, e.g. vertically) to said plurality of test materials.
Preferably, in the method, the force applying means is not moved in said x-y
plane (e.g. horizontally) between the application of respective forces to said

first and second materials.

Preferably, the method involves recording data relating to each test material in
a database.
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of a well plate in which said regions are defined.
Alternatively, if the history of the test material s,

wegowpegd4hi c chemi cal treatnent, thermal treat RETIGB2006/003151

measurenent at tenperature b ore degradation occurs,

te, is critical to the data being collected, then it
RFEfasall o P s COPHET: e MimveBrntil 318 rcepaPRNingeans
baE [ b Smiaferid)di pi a
réRsiedoi Sadietéf Smiaferidldi P'réf@?bs!ﬁt I g?@g;ug% ﬁj programmed to

Preferably, the nmethod include
acgiately mgisitiongthedance applyingnmeansespthat itveay aipply arforce to a

. . ¢ ials i )
(48 528heBnd Brts SKHEALY it B4 BB kB Be Shehing. The
nagthby isaigaloip dmeolegpthe usk 6f 4 PositiohihgemEtHod! toBHisVehif
said plurality of test materials; and then said force

| yi.ng . mean ves relative to said test materials ]
@@P‘?‘ﬁﬁ"ﬁg Hﬁh{ﬁ mnay HWP&%@#-BW@ ctHRg with assupteydetection
ofathd BpERRG tr _Oéxérﬁ?Fe ’U%frgj |2 mélal Bt Ghe él‘ﬂ{iﬁ&‘e using
appl yi ng neans itselt cou nove r(g)etween said ¥ rs
elgarosmagheticnwares.al Suatha rechmiquerisf destribed rinl defasi in the

oSSt W SR EOS A RGIcb P e Riaee se g0 Gedng
second nmaterials as described. Suitably, said support
Aveatting tc aaecend espeet obte inventidre tHefe Rkt provideld @;ts]%aggws for

I . g. ially hori I [ h
G346y acmatiril | (ereInRESH Slast Bl hothee apparalua spamprising a
Lo ! . ! L Ceul
S8 el SHAAEE ool Ekh Bl BEREBH 8 e an
opesingraitceacraks whitheBicteabmaterial mée bedotatdd ih heef saideopening

oBBR Suntaltialh° csaloln BRe gyl din ok e epRsERts by a plug
niedingeRaving S@iﬁﬁdcésboﬁﬂé@taﬂﬁé‘mdué@tvﬁﬂi 3Lt té’éteﬁr%"t%ﬂél Ythat is

the nethod involves recording data relating to ea
svbsiantigllyeeoprlananwithdsaid yegionprsaid regibg , ofatheoplpigt means being

cHERD Kbl SRRIER Hil o SBRCmathfel, BRE s yoreeraPbiving means
whinipist reovaisie relzgiva rioetiet suppofiuinahter 18P applyiy 8rce through

force applying neans so that it may apply a force to a
theRlpg ﬁﬁg § to 2 tasd mpiedallesaied) inysaidiagion during sisand/ or

t hrough the opening. The nethod suitably invol ves the

SefFafbardtUdoRi frefitabl BF CBRYingCo @Rk §YiEtHoY escribed above and

may have any feature described above utilized in carrying out said method.

Said support member is preferably movable in the x-y direction suitably in a
horizontal plane, for positioning the opening(s) relative to the force applying
means. Said force applying means may be movable in the z direction,
perpendicular to an x-y plane (e.g. preferably substantially vertically), to apply
said force.

Said apparatus preferably includes a computer. Said computer preferably
includes an output for controlling movement of the force applying means
relative to the support member; and an input for receiving data relating to the
force applied and the reaction of the test material to the force applied. Said
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The positioning nmethod nmay involve real-tinme centring

with accurate detection of the opening, for exanple
wa00Tg2sp4ganer a and/ or a technl que usi ng PCT/GB2006/003151

el ectromagneti c waves. Such14-techni que is described

detail_in th ti oned 004/ 109258 t
capiR PERErab: SoSolH e EVERENt AE4BF URGOTiGT BT g said

foféeog;?ﬁlgi% rh88nd, n)&%tb@ﬁse bh Sé%rhétepé %Wbr@?é’raﬁl@@és@iciéied with

ting a material (hereinafter "test material"
saithecamppuicat uSaidngatabasg Rreferably tinchudesrcadpinatemdonteach

o R3GC5ER in 05h heRit At S Aoy Bchichétabl
a#éﬁ?ecﬁ@bdc@ﬂﬁﬂl MoveRicrs ollisé aélep@lrtl yn@hbsedaccordlagl to said
nitial set up of sajd apparatus,

copsdinaépsa stalied de Said dalrhags o ieﬁa*a@ez@/iﬁtfgr%eaﬁﬂp@g& means to
mg%rfb?ée gor@{eslt ﬁ]as(gﬁ§|t antially coplanar with said

ion of the plug neans being capabl e of
bei ng adhered to by a test material, and a force
Saqdpagpargtuasprdemhl)c fin¢ledes fisst measticament meansdor measuring

RN oS o B P S Brd B UF ) B one

méaSurcpient ARIMSATAS méasmrﬁfgeftﬁ@' disfabicectravglier mutsaideforce
nmet hod descri bed above and have any feature

apRIViOgi means Huued @ iest.2 Said A aﬁnﬁiﬁ&ﬁ?@néweﬁwr&m@f faeens are
%?%%g&"g ége(?‘? 5§ mr'mcz‘m ol ‘%\llﬁp%,éﬁld"g(?’lgﬁgfér:cd&ot/&edéfa\base S0

in a ori zon
theo sddsanémenisitakemeanrg stprace| ati ve to the force
applyi ng neans. Said force applylng nmeans nay be

Sawaqi‘%t' Feb ot o4 eaBR REREYRY bbbt rdalins o the
|d%ﬂﬂ of @a@hf@g‘? Pnatedibd t@ﬁéér@élg% tﬁéeé;ﬂ:iaﬁ{% | MHeU 6 rmAation

uter conput er preferably includes an out put

sirooed mayt includerdptails ondhe chemied) identiy of e ast g%*@&ﬁ@ and/or
relative t u nber; and an input for

PIOSESPEY H@eﬁﬁl@%ﬁrﬁésgﬁm 0 the force applied and the
reaction of the test material to the force applied.

IrSairdc embddiment, esgidabligpot nineptlert bemprisesremtwell plate which

S”%tge "o dReeBRsas, aehr e Bblch Tl ctspective said
é@hlﬂ HES#O(T) tﬁﬁilfg;nhd%ﬂﬁ’\%ﬁd%%@ 5@Blyihg Rfdaie® arranged to

Gor di nat
pass in use. The apparatus is preferably arranged to test materials positioned

in each receptacle.
Alternatively, said support member comprises an individual sample holder.

Any feature of any aspect of any invention or embodiment described herein
may be combined with any feature of any aspect of any other invention or
embodiment described herein mutatis mutandis.

Specific embodiments of the invention will now be described, by way of
example, with reference to the accompanying diagrammatic drawings, in
which:
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openi ng associ ated with said support nenber. Said

conputer is preferably arranged to control novenent of
woOher7gaggaert nenber according to sai d coordi naPes/GB2006/003151

stored in said database to-&habl e said force applying

.means.to apply.a force to test terial. .Said

FigigBar in @ schPutR asRyoh st Pald 7 melile. il i samplpsabout

to bertegleasuring the force applied by said force applying
means and preferably includes second neasurenent neans
for neasuring the distance travelled by said force

Figwel 3 isrjyseheinatici(enragentatiaq partlyiin sectian, Ozﬁoplegzc ond

nmeasur enent nmeans are preferably arranged to

Fi Nl GRhEmUtt NsetibA &PBEHtcﬁ’fa?V@I[S glraééaxaamg%% Fvif well

asurenments taken can be store dat abase
showirigea slamyplé abbutiesbertasiedf or storing i nformation
relating to the identity of each test material tested

Figter i AafRatt 4°on rlirBLfeH aEReR §f Shélhbiate faving a
madified walishandnga imslestrut ts bd teéstetihand prepar ati on.
In one enbodi nent, said support nenber conprises a

well_plate whigch ingludes an . arra f receptacles,_ each
Figire,f /%4 Schematie seation of patt @ Wall @ials SOWING Frtgntion means
folaﬁgﬂtﬂj. t hrough which said force applying neans is
arranged to pass in use. The apparatus is preferably
arranged to test materials positioned in each
Inr thee ftigwes, the t samat o esitnilag apartss gspoannetaiask with the same

reg%%gﬁééégﬁ}e?%# ndi vi dual sanpl e hol der. Any feature of

“any invention or enbodi nent descri bed
herein may be conbined with any feature of any aspect
The mathodane: appanratos bbtheoinventiordlisngintilaresd s inbmany espects, the

o it o BB S B G WO 1258 anc
et B FRBRSE 2, R AEPER SR BBERTON st mpthcs
arphappafatas.wdh| partiaular,stefefemgeaissmage doabigures ¢ aed 5 of WO
2(}0%% 5&258 and the accompanying description relating to a well plate 2
having an array of wells 4 for testing multiple samples of test materials and the
location of the indentor 10 relative to the axes of the channels 8 defined in the

wells 4.

As discussed previously, WO 2004/109258 also describes an embodiment
(see Figures 9(a) to (d) thereof) in which the obening, ie the channel 8, which
is defined by the base of the well 4 is initially closed by a plug 58 of, for
example, a low friction particulate material such as lightly-sintered PTFE
whereby the test material is prevented from sagging into the opening either
during its in situ formation from precursor material or whilst it is retained, for
example by adhesion or other means, relative to the opening. The plug 58
disintegrates under very small loads when the probe, ie the indentor 10,
contacts it, either directly or indirectly, and negligibly affects the force
measurements.
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Figure 2 is a schematic representation, partly in

section, of a plug; Figure 3 a schematic section of
Wpanft7/0r2$94a wel | plate having a nodified well sSROWGBJ0@/003151

sanpl e about to be tested; F13g'ure 4 is a schematic a

sgchematic s on of | ate havin
HRTTBLaoWaRs ke obh thiseaPBIciion, arpasaiesarduding,tp the
wﬁ)e@fﬁbﬁ ﬁo't?esﬁn Cd“?ffﬁtéfcte%@%éféﬁ*lapfcoﬁﬂiﬂsegf aﬁ‘ |H6i'v|dual sample

| at e show ng et ention neans for a

hslo@nr&\m which 3 gylindricas welll his gefined. a&beamibﬂdrta@da Wiask wall 6

i R prs e s Beon, fiEn Rl ARy BRREEE i the

chafBelod id deiroBiahefssadtion m@sgwmw‘:w & BRdeifit tM@eln and has
2004/ 109258 and reference i s to that docunent

aa Jchsvdace) §9e$taatlalb'ncwla@%rc\f4Ithr§a¢1 684 S&‘ﬁfécﬁrﬁfapfam?sbgse wall
tﬁgdﬁél%gaﬁ éjsa%ef rﬁnfzetd Be TEEd tlé’aghgﬁérdet?) tﬁe% surBice 6A

e ‘acconpanyi ng descri
of ¢heabasg wall @ ofdhé wHIIa4 and, ifiaequigedirtodhe agndo$urfand of the plug

fo estin sanpl es of test materials and the
6IZJE?Q{ \So(f?%&qnﬁ eﬁﬂ@htor 10 rel ative to the axes of
the channels 8 defined in the wlls 4. As discussed

, 1RRRS The fil
gt WX S e T

safwlep BAYhee prepare Ira;ﬁmmetor teshnjatleqand dai@ relatingeto the
L I I 58
oo Sl o dhppda Lo W sk e B0
such as lightly-sintered PTFE whereby the test
Imenererabodiment eprefarewd filonsaraplpismf oftest mweMS are introduced
ring.its. in situ f ti.on recurs . .
iy B el indiBelal Forashec? AFRaIiBs bk HE Shgpagea with their
L@%@?%L@I@\C@E SUDRRINtERR Bopldriirakitly thé rid SufFaEss B3 of 'ﬂ@e base
l'ug 58 disintegrates under very small |oads when t
wtalbtﬁapf the walls Andfithedestimaterialg inbesently have adhesive propertles

e £apl e & 1 2t i dbd 1 sprSifiele ‘Poions. for

eXBRplé dela® and AP PRESEUNS, tacadHate tBe filmisagnples 12 to the respective
end surfaces 6A of the base walls 6 and plugs 62. Alternatively, adhesive
layers may first be introduced to the surface of the film samples 12 that are to
be in adhesive contact with the base walls 6 and, if required, plugs 62 and/or
introduced to the base walls 6 and, if required, the plugs 62. The holders 2
and samples 12 are then, if necessary, subjected to appropriate conditions to
adhere the film samples 12 to the end surfaces 6A of the base walls 6 and, if
required, to the plugs 62.

In another, preferred, embodiment, precursors of the test materials may be
introduced into the wells 4 of the individual holders 2 and under appropriate
conditions, for example heat and/or pressure, form the film samples 12
adhered to the end surfaces 6A of the base walls 6 and, if required, to the
plugs 62. In this instance, a predetermined amount of precursors may be
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invention for testing a filmof test materi al

conprises an individual sanple holder 2 in which a
woybirrudsdsgal well 4 is defined. The well 4 haspParieBe06/003151

wal | 6 which includes a cir-6dkar cross section channe

8. Accommpdated wi thin the channel is a circul

lntrodu@ec}, intoitba wellg lezh@mptden%aadc%%@a"m ﬂ'iehBP'é’Ieﬁ 24ngy be
h th d
ol Ry Yo tadifi i i npBBORTRT 1 1TSS

f|Im12 to be tested is adhered to the end surface 6A
Oatetthe filassample 18 isfin tpkacaver formedhdn the welhdi thelholder 2 is

. th f f th I 2 that, | . .

e e 3% RRulrt PR 9 0w 4 nd ) Bl B pggror 10 s

mieSed YoWHveardRPRY édritaet thEDIdd 6Masa08ibts With the V\I@llepﬁfe?@by to
I'n a conbinatorial technique and data relating to th

applparfardeoto doerfde sampleda? dpagauss it ipaPull RHAY oM dhe end
Lgri%épngﬂtdlféhg%e} er\NQIPE a‘?ﬁ%‘j&dﬁé%ﬁvehﬁ Al Obﬂﬁﬂg fthé Wst. the force

st materials are roduce nto the
apslidds add ahei distianced tedvelied dﬁrmeZmdtehmrmregmoﬁﬂoma angd data is
supported wi ,th thei r(ﬁg er surfac s su

resiiethdp @i databgseen he. decgiles; %@%ﬂgs eof the
a&% it rﬁ@%'ﬁe Adetérfmlh&? t?ﬁé HB?@I@F isa|tt$eﬁ '?*Bﬁfo@@&' éi/nd@Vgecond

eS|ve roperties, the ders and the sa
halder &upjesentati tthppdemtor aOéo @ubmct thenfilm samplsax h2qin s well 4

d/ dh
o i 1622 sedimde R RinGart 688 Brtd Bre i RE R 7 20bdfpase,
tHe PRstE2 ofltherdpparatab )écc@ﬁﬂ?ﬁg Iw ehé awérmmo friot Subbtantially
introduced to the surface of e filmsamles 12 that

dafosmy undgs the applisatiano ctbﬁtfgr@ﬁ bM fm ipdantesd8. wal 1s 6

and, if required, plugs 62 and/or introduced to the

|f%ﬁ§|r¥@|tb§an éﬁﬂlgs 1'2fm5§g\é' §u‘5?eqr'§é<5‘?o Pké‘ L2 afidentStior to testing.

ers ["es ar e necessar
Ferkikamipts the wmple poildere® witin distfilmnsarpleathiy posmrm fni th@ well

4RV B8 raisetpear eyeteR tomtstys, %or, eXfmpike 2007 f ore at
Wi %ﬁfﬂéfal%ﬁ@ofﬂ\b”?éﬁt isPHRSGH peorneld kbedétefhine the material

mat eri a may be introduced into the wells 4 of the
perfdimadcalintier perfernzanneccanditionsagrpinsiariextremsaeendilienss,
for exanple heat and/or pressure, formthe film

%niﬁldgﬁto]r%O is controlled by a universal testing machine, for example an
Instron MicroTester as described in WO 2004/109258. The positioning of the
indentor 10 relative to the axes of the channels 8 may be achieved using one
of the techniques described in WO 2004/109258, for example mapping the
plate to achieve accurate positioning of the x-y stage.

After the or each film sample 12 has been tested, the database stores all
relevant information on the or each film, for example, relating to the process for
its preparation; the materials used in its preparation; the force applied and the
distance travelied by the indentor 10, which enables physical properties of the
film samples to be determined.
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adhered to the end surfaces 6A of the base walls 6

and, if required, to the plugs 62. In this instance, a
wpnaﬂmgmm ned anount of precursors may bei nt r edweEB1006/003151

into the well 4 in the holdet52 and, optionally, the

| facil
TR BRterBi Fom W EBrtha Sample Rders Re oF o [Rask o wells 4 gnd the
IU@S%ZJ‘QI% ﬁfadfe(&flmﬂ de%ehB%pWﬁ'the %atbhﬁlsr\%d@'rtegt iitj)sensu][% good

|nverte ( orientation hown 1 n gure
aghesian mmﬁthﬁtwgem @mn@&umfamaa@/édqu the welt basest Beand, if

il inS B B it Setps, Ty, "RRor e iRgydts from

whichehaeksnd aridr thegslug\6@faré Meadnfgedabt be tA8 @aﬁie preferably
tcoheslvely fail. During the test, the force appl i ed

efaMance travel | ed by the indentor are
monitored and data is recorded in a database. Fromthe

I %wa«#ﬁ&@ate%be&dweﬂ@t %aha‘ﬁcﬁﬁfé a&héaeeédkg‘aﬂavﬁ tHEV%JEStromcs

det erm ned der 1s then renoved sSeco
insistiyrfor exanuyermay hetadted.i rAreexempl® of sushbar adhesive is a

[ | .0 i L.] h i me.
s{ysE8 Befralinice hiniRion; L4V insBhsg0 i Jialiss? and the
pluts 62 Wes préfepdbly hﬁa@@@ﬂifc@b‘gér aTe0srbure good, Mepeatable results
i nvention do not substantially deform under the

the,well bases ansk thengppesrsusfages i dhe piugs 82 are pojished to a mirror
- i L€ e

fléfég%rﬁogg{enégﬁjg%gﬁ)ora?é]rﬁlcgppré;gaéfégérﬁ% %r‘éasa and clean the
safapeése holder 2 with its filmsanple 12 in position in
the well 4 may be raised to an el evated tenperature,

Togp e Sahrcport U Rt Iptal iR e RBNHEBs Uged to promote
aBResiBh MegsEciAtRheR USRS W@.ﬂ@ fbré@ur}@bf' nedterisks, H@E%Jgs 62 are a
extrene conditions. The indentor 10 is control

Clﬁﬁﬁv@’? y¥thin bei shaneelai de jn fpartiewarnghey aarel mnuiactured to a

p03| %ﬁ%%ygéngﬁjﬁh%zﬂ?d pmlvg rzglog{ |1\(/)22t52 t-rl;geaxes of

t he channels 8 may be achi eved using one of the

In animtennawaeamddltmdni to S¢hidtd4/ 41082 38 betweertibeplwy and the
Bra&e t he ate to achi eve accurate paositioning of )
c 3 ang mﬂ?‘Y“érCOPﬁHU%t#Obe PlYg |mayg hplusedo Agsshown in

1114 ORI o gt e
definingether sudaee 68 to which the test material adheres and an annular
member 70 of low friction material, for example silicon rubber, surrounding the
central member 66 and having an end surface 72 coplanar with the surface 68
of the central member 66. The annular member 70 may extend the whole
length of the central member 66 (not shown); or, preferably alternatively, it may
extend only a part of the length of the annular member 70 and be retained in

position by an annular shoulder 74 formed on the central member 66.

An alternative well configuration is shown in Figure 3 of this application. In this
embodiment, the well 4A is substantially frustoconical in shape. The end
surface 6A of the base wall 6 is at an angle of about 30° to the horizontal and
tapers inwardly toward the channel 8 such that it forms a substantially
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its preparation; the materials used inits

preparation; the force applied and the distance
wonewakésd by the indentor 10, which enabl es phgsiaBabo6/003151

properties of the film sanpl-t8-to be determ ned. The

materials fromwhich the sanple holders 2, or at
conéinyeys surfacewithithe ‘-'|9P§5§U€§C%P§th?aﬂ|é'gcﬁ2 vdn nheommm of this

r reAe€
ORRQuiRBry e orf) SuHBgE SARS! e LRRELARNOTS, HHRTEE fo be
sabdtantigllly egpianadwith lilee pibpgs s6ifacandf theelbig I62. sanpl es
12. Although the materials from\/\,hl ch the wells 4 and

I{m eég {eﬁéoﬁgﬁgﬁﬁﬁg?ﬁgk{f o b ﬁ{ﬁg?—a‘i ?rq %ra?nbplé/s that

&€ ryﬂsb@tanran@dhmsmvm tmsmbsgnstétqeéétezsrmm 8Ad) MdHS especially,
for exanple may he tested. An exanple of such an

hdhash 9 4nmns aﬂ\/ﬁstlg@mon shpegduthainat @ir akeyver sweh thickresses the
lﬂ‘n%.\?é So nﬁﬁ@nﬁfat?ﬁé\e l‘ﬂ%érs _Iiésf’mgoﬁ(ﬂﬁorﬁ’é U%&;Qﬁ] %?séantlally

pre erab y mad ood,
mdae;pértcmnt béthmthlcldmmesnf ahel stahtpleep pé’ypmahy atbesﬂlmfsamﬁles have

Lt et o 15 1BRrthe g e 31 HBHIEHTo00a gEn 860 n depth of 2
|ﬁ||1*leaﬁ 166 SniElrd afeffetel Of PIRY HY 1 7HRPE%R & el hﬁ\et §i¥dar affect on

mat eri al under the conditions used to pronote

thelisapinies inssgassisasignifioaatly. ukicrepsingthelplugediameter, for example

Jiptecs it oae e BiBEP ot fd el At Sxbmliptid b2t Sargples.

tol erance of between 25 mmand 50 mm |In an

With sbnm matertzid) dtimagrive bceferém@tbege toleven drettdpehickresses to
t he and the. channel . an alternative

NRHHY Pu § PP ' Vu@ n%@mﬁ@ PHBGtUras ag neRRose Hogwyell/sample
darhiM oﬁfb?lsbﬁﬁ%%ﬁgh?élbéfﬂd% . Sr@ég@‘?éépéé Sifovin i Figure 4 of

centr Ining t to whic
thissapphiaation, dhe aaticeobtheatid meteratorthe dhickeedseof thé smplevd 2 is of
téric%io_ terial, for exanple silicon rubber,

ied g the central nenber 66 and havi ng an end

surface 72 coplanar with the surface 68 of the central

afed- showes an altbAativeriieferd SMbodiriemdn Witichiy &ell 4 is
| ength of the central nmenmber 66 (not shown

forraed ferppyrasily dyring sample forenatigp. In this emb()Jdlment the side wall
5 of the sample holder 2 is formed by a PTFE sleeve that is a tight or an

interference fit over the base wall 6 of the holder 2. Once the sample 12 is in
position in the well and prepared for testing, eg has been cured, the sleeve 5 is

cut away and removed. The sample is then tested.

The plug 62 may be retained in the channel 8 during formation and/or
adhesion of the film sample to it and to the well base 6 by any suitable means.
For example, an insert may be located in the channel with a support end, on
which the plug 62 is located, spaced inwardly from the well base 6 by a
distance equal to the thickness of the plug 62. The spacing may be achieved
by an annular shoulder located on the insert to abut the lower surface of the
well 2 (ie the upper surface as shown in the drawings in which the well 2 is
shown in its inverted position ready for testing of the samples).



extend only a part of the length of the annul ar nmenber

70 and be retained in position by an annul ar shoul der
w@20d7onsod on the central menmber 66. An al t er nRCTAGB2006/003151

wel | configuration IS shownﬁﬂw Figure 3 of this

A@EE@*’ i on. g i@ enbo

&Y a?nc§/ PregEaY¥%oAR c ovyrh g 'Sé're 'ﬁwé’f éh@ §BPW°<?5'@" the
chénRél BAeISbé‘ZéFpé\@lllh diaheteit wﬁ@r&f&ﬂlaﬁ 8hn P‘éhoﬁﬁe? CBq facing
the horizontal and tapers inwardl’y tomar the ¢
tgvardstiheveall 4 is provided assainoaton foaialple 62i nuous surface
Wi th the upper surface of the plug 62. In the context
of this configuration, the end surface 6A of the base
wall 6 is considered to be substantially coplanar with
t he upper surface of the plug 62. In preferred

enbodi nents, the thickness of the test material in
sanpl es that are substantially uniformin thickness is
at least 2.5 mmand, nore especially, at least 3 nm

I nvestigati on showed that at or above such thicknesses
the stiffness of the material under test conditions
becanme substantially independent of the thickness of
the sanples. Typically, the filmsanples have a

di aneter of 10 mm the plug having a dianeter of 3 mm
and a depth of 2 nm If too small a dianeter of plug,
eg 1 nmis selected, the shear affect on the sanples

i ncreases significantly. Increasing the plug dianeter,
for exanple up to 5 mMm has little effect on the shear
af fect experienced by the sanples. Wth sone
materials, it my be preferable to go to even greater
thi cknesses to mnimse the possibility of sanple
puncture as opposed to well/sanple del am nation or
sanpl e cohesive failure. For exanple, as shown in
Figure 4 of this application, the ratio of the
dianmeter to the thickness of the sanple 12 is of the
order 1:0.6. Figure 4 also shows an alternative
preferred enbodi nent in which the well 4 is forned
tenporarily during sanple formation. In this

enbodi nent, the side wall 5 of the sanple holder 2 is
formed by a PTFE sleeve that is a tight or an
interference fit over the base wall 6 of the hol der 2.
Once the sanple 12 is in position in the well and
prepared for testing, eg has been cured, the sleeve 5
is
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cut away and renoved. The sanple is then tested. The
plug 62 may be retained in the channel 8 during

woaoomaksam and/ or adhesion of the film sanpl e POTiAB2608th03151

to the well base 6 by any slftabl e neans. For exanpl e,

C@Mé)sert may be |located in the channel with a support

1.

on which the plug 62 is | ocated, spaced i nwardly
fromthe well base 6 by a distance equal to the

t hiaC kBB dobf tdxing! #Qné%naﬂvbrﬁmh%q)rﬁﬂmdgeaaﬁialt@‘ﬂidto be

by an annul ar shoul der | ocated on the insert to abut

t héestedehetinafieretest mAteript) acposs @ regionupharsupperiamember
5 VTG Hiehdgd 16 BEHg ar Sodfingy shiliontiing Belnd SUttANtialy

s algjusesl) by a-plug treangthavirigya san‘dce lire Centalt with sasidkstestumaterial

in Figure of .this lic thechan el 8A is. .

st e SubetantialefomRBet St R febiar. S desbmatgiial being
‘éidﬂ%ré@%rgﬁdtfé%ld\@df thel %u@?@r‘{' R, AndoAfIMHg f20Force

ug 62. CLA A nmethod of testing a materi al
commpil)emglgﬂpammelahge doneaidr fest matesial @ apply a force to said

o fhistefta] kihuoh Si¢ ol Eeiahls th A SBEtos ped foinaid region of
saite %@ppoﬁgnbmm amdbaherdin dhé Yluy arethsijoes pbtugubstantially
nmeans having a surface in contact with said test

natdefern Uﬂﬁﬁf thesapnlisatiom of 8RI0\fOrEhI anar with said
region, said test naterial being adhered to said

_regi C’rﬂefH‘odt 'é‘accémﬂt?rtb ERfHen; \ﬂ‘ﬂgh NAIUdesardcdrdifig the force

appl ying neans relative to said test material to apply
a fappliedtto said destenaterial or lr pagimetee relating e dns forcezapplied
di rect . fromsaid region of the support nenber

ancpyvﬁ?éﬁ?29rﬁet é’“ﬁn%g“?‘?@gns does not substantially

def orm under the application of said force. 2. A

et afbth6 € @icdbiiin dg to €laith ™ a5 clatim &) whetbinde snulisliettyliof ga|ues

the force applied to said test material or a par. amet
r elfef th@fqréetap@he@ te Saih ipstdpatayial arel recareed @é&"fﬁrﬁgt times

ne to claiml or claim2,

anir?.@{n rru?@dgﬁpsaﬁ%t h\%gl ues for the force applied

to said test material are recorded at different tines
A method according to any preceding claim, wherein data relating to the
force applied is recorded in a database under the control of a computer
and said computer also controls the movement of said force applying

means relative to said test material.

A method according to any preceding claim, wherein said force applying
means applies a force that deforms the test material.

A method according to any preceding claim, which includes moving the
force applying means to apply said force to said material. |

A method according to any preceding claim, wherein said test material is
stationary during application of said force by said force applying means.



during the testing of said material. 4. A nethod
according to any preceding claim wherein data

woebennsgot o the force applied is recorded i n & CT/GB2006/003151
dat abase under the control d®-a conputer and said

uter also controls the novenent of said force
8 yingthae areording o \anY: breggding slaimpyharein a z axs of said

m?tfb?é’e éBPylrﬂjg%atn% \WHIEh RES Gg’fuﬁé’sr Ceéapﬁg?t@? rF{Nﬂlc?lat'ﬁ\@ force

force ap means applies a ormst
t esapplyingrmeans tovesmelative tadhe testrgatevialriy spbsetaatiaihgin line

0 25 TR e B o

accpiadivitgert %a&l‘)fomeeéﬁﬁ G0 %é’dr@ %%@'tﬁ o'i?jhdtﬂee%bemng, it
material is statlonaré“urln |cat|on sai d
P

f or RSP sibistantially sen >ythﬁgugim openingret hod

according to any precedl ng claim wherein a z axis of

osai Al hefiod r g>rr IE%%I T, Whi |bﬁ§ﬁ?lr%€§ss the step of

directironin
r el canstrictiogt e fomet vmstslcmsplacemmbsteiamidrwﬁlpl fon the test
I|ne th the centre of the region which is arranged
ﬁ% sai d opening so that when said force
applylng nmeans passes through the opening, it passes

1GUbAT aRithéd | acaRingaltd Yarkyh fﬂé@émhbec@ﬁ}ﬁm\ﬂﬁere% Aid support
met hod according to any preceding claim which

i ncmgaerdeiings &reseptasie farweniaiging thertest meterial, said region,

O RRRIE B! |28, L85, bRk e bl 1t

supreeptavierber defines a receptacle for containing the
test material, said regi on, which is arranged to

f cchF DRSS n§@é@ﬁ§fﬁ?@ﬂ}“ﬁ%{§'r§$@3éa$trfaateria' s
%r@forﬁ’f&f &y AbdnictRéd "‘%El"db@' the® §6pé oéy‘g‘éléﬁﬂgt Be said

met hod includes the steps of selecting a
pr eprefareted tast rnaiteaal Fositioping it @crogs saldamgwsofsaald support

ag%gﬂ'nb%gl \&ﬁigg }sﬁu%g%btﬁage g;o glreﬁé'g :%J}g'épé"ﬁuhé‘ ngné]I causmg it to

adhere to said region.

12. A method according to any of claims 1 to 10, wherein a precursor of the
test material is selected and contacted with said support member, said
precursor being in a different physical form compared to said test
material, wherein said test material forms on said support member after
contact of the precursor therewith.

13. A method according to claim 12, wherein said precursor includes at least
first and second components which are involved in the formation of the
test material.

14. A method according to claim 13, wherein, in a series of tests, the identity,
and/or amounts of the first and second components are varied; and/or the

processes to which the first and second components are subjected are
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adhere to said region. 12. A nethod according to any
of clains 1 to 10, wherein a precursor of the test

worbt@rned49i s sel ected and contacted with said BOpEE2006/003151

menber, said precursor bei ng0i-n a different physical
formconpared to said test material, wherein said test

mat ¥qned; and/es e idendts andéen amadnds cff otherceemponents are
ol o/ ViR VeI e nele A PENRE R S Kt el formea.

first and second conponents which are involved in the
150r Aamiethodobf téetingeat teshneaterial cdrhprigingeplovitling cosdieating a

| QeRISEbgRor it i teinhatediof Cotacting 3aid SRS WsBE nyith & support
CONRRARIYrar’f foriivid gaid € htefiftCoP ERE §_§6s<§n '(ijﬁ’erWBéFchoss a

the first and second conponents are subjecte _
ar efegioreaf a shopert mambed avitich is anfanged tndefine anfopening, said

or cpeniib bl sigseRlianbbsed ALE MG alarichadiad Fudace in
of tesththyith $sidt tesktrmaionial ¢hapls substanptialy dopianar with said
sel ecting a precursor. of said test mterial,,

conte®qn. iRpid deat pratetialsbeing aghereduispsaid ragioreofdhg support
; . . o on _ .

o e OB Shalyr v 40808 o D st e o
t o deply @efosce tpsaidratesial thropghiting phej measslis baditéctibhyaway

i ¢ 8, PRIyt of aPp s st Theindor P el e lue, gneans
W t Bosindt Ististtihtiafi}] dbfbRf turitdretheabpPiRiationagh 8aRdfdree and

said region of the support menber, noving a force _
applegerdinentiag forcelapplied ar@ paiamnetes relatingta the fosceyppplied to

ai 6 Teh RS DT EL Bled dOPRSIhORL Sooport member

and wherein the plug neans does not substantially

18ef Armetmodeof testingpa!plam@lityoof tdst yaatérialy cen@miléing providing a
recording the force applied or a paraneter relating to

¢ hePHEIER fpHistem ik ACTO8S 1 aPREE Y regiPngap e capport

oo R VAL o snandEl S dbing TESARNE Bhefifus, dac sai
opening being substantially closed by a respective plug means having a
surface in contact with said respective test material that is substantially
coplanar with its respective region, said test materials being adhered to
their respective regions of the support member and to said surfaces of
the respective plug means, and moving a force applying means relative
to said test materials to apply a force to said materials through the
respective plug means in a direction away from its respective region of
the support member and wherein the plug means do not substantially

deform under the application of said force.

17. A method according to claim 16, wherein said support member defines
an array of said regions, which regions are arranged in parallel rows.
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plurality of test materials across respective regions

of said support nenber which are arranged to define
woespaesd4ve openi ngs, each said openi ng bei ng PCT/GB2006/003151

substantially cl osed by a r&%$pective plug nmeans having

a surface in contact wth said respective_test ,
18mtAmethod lsgeoiding theleint i 7a wherebpthaamefensejapplying means

{BFIL 17 o EoaPBlfe S TR L SRR of oo

t 0 matdtiatginftanes of the respective plug neans, and
nmoving a force applying neans relative to said test

19 h ek radnae atsRRBng &5 pbked SitsTh o TB) BhlRBGLARS 10 step of
resrﬂ%@ﬂgv%iﬂeﬁhg%rpfmélhbeﬁW@P&iébl@%ﬁi&ﬁom@daw@ﬁ@i Means to

the plug neans not substantially deformunder the
appapplwsaishfosee afitstrandceecand materals neluded usaig Rlyrality of

clajm 1l rein said support nenber defines an array
of atg%} H‘%‘%rg’%ns, whi ch regions are arranged in
parallel rows.18. A nethod according to claim17,
20\heA ehetholdeaceanding) do eamyapiptlginng 16dar®, vdwuein the mppepent of

a respective said force to,.each of said plurality,o

F estaiRapEe ARG ragAns relgtiverteseh et lptinrly bhdligd by a
of Ed)rﬁhm%r.m to 18, which includes the step of noving
sai d sUpport nmenber to enable said force applying

means to apply said force to first and second . .
2tat Armethodi aasordied to mnyane of theaprecodipg dlaigts wherein said test

o Tl adtBres WA FHrRGe S M B im0 T g

nmeans relative to each test material is controlled by

22. cAppatatus fot téstiny erhhtatiahcompdising 4 suppgrt onembeér which has
precedi ng cl ai ng

\M;ﬁrfi,n sai d tde tdnﬁteri al adheresdto

sai 8t A% QNS Br9IPRANEE i) FEAIed B, delRp AhPRENG, and across

tesinith & W@étermétbriﬁprméYSbéglo@a%doﬁ@r&sé!EQBI?JT offenfty being

has at |east one region that is arranged to define an

opesubsiantiallyaclosed, Whiarh initialeset wat ef said saparaius, by a plug

! ocar%eea%g ﬁ‘avlijr?gea ssu?’f’adceo&?nqlagt%bpeelnngse with said test material that is
substantially coplanar with said region, said region being capable of
being adhered to by a test material, and a force applying means which is
movable relative to the support member for applying a force through the

plug means to a test material located in said region during use.
23. Apparatus according to claim 22, which includes a computer.

24. Apparatus according to claim 24, wherein said computer includes an
output for controling movement of the force applying means relative to
the support member; and an input for receiving data relating to the force
applied and the reaction of the test material to the force applied.

25. Apparatus according to any of claims 22 to 24, wherein said computer
controls the movement of the support member and said force applying

means.
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substantially closed, in an initial set up of said
apparatus, by a plug neans having a surface

woani7acsahl e in use with said test material thaCTiGB2006/003151
substantially coplanar with-%%id region, said region

28 ADPRERES SERICTG 4P AR Gl 52 30 A Sovck apepeAtyg dhcluding
to tHhe MmERAGEnemRhesnd fr ﬁi@ﬁ%lﬁgfggtﬂz%ffé’ﬁc%eaé fe‘EiUS\? os*r?'itﬁ force

plug neans to a test materi al I'n sald reg

dur applying: mems apdasacend dueasutiement omebns nfio? 2neekuiihg the

2. i S R H sl e R T SR s

control ling novenent of the force applying neans

27 el Appeeatus ddeerdingoranyrefifataimsand tan2é naherdiarsaid first and
recei ving data rel ati %to the force ap&lci ed and the
r caBEFYMT oNepRWEMEN HRANS Aret granged ol Coappunicgte with a

25. ichC ' N¥ 0 i ; .
22 CAPRIS YRCAE ERUA Aot ARk i t to
supjstentityrofrisach dest maiteridl destedapgingithg appanatugéand means for

Apparatus accordin any of clainms 22 to 25, said
A EaETelidlEs kel neasur erent means for
measuring the force applied by said force applying

28raAppardtus ecoording &s ahg o ofelamss RartonErahersial ddi¢ support
di stance travelled by said force applying neans during

\ Yy Sa
a t By@mbercompyrisasan thdividerlfanapledol@r: of clains 22 to

26, wherein said first and second neasurenent neans

207 eA%Eé?éiG@%dc%f;diﬁ%”bﬁgtcﬁ. &f'fahhs B £ QP %hé/regthgidt support

i ncl udes means for-storing in ormation relatin h
i demeamiern¢oroptses aswelmiatei whichdatkidessamgrralyeof receptacles,

25" SR A EnaEEbRseng BoPaR o RE o PPEN RGO FrEUor hrough
whepgich St %m@mgxylyingms is HRirgeto Phsk i iugkdual
sanpl e hol der. 29. ‘Apparatus according to any of

clainms 22 to 27 wherein said support menber conprises
3Q. wApPpaptys @cgprding to@nydee ah ciimg2%to 28cuherein the support

© o bt iie By Hiars R°RBEE' the Bhie BRI ' " ©

31. Apparatus according to any one of claims 22 to 30 wherein the support

member and the plug means are made of copper.

32. Apparatus according to any one of claims 22 to 31 wherein said surface

of the plug means is capable of being adhered to by a test material.

33. Apparatus according to any one of claims 22 to 32 wherein the region of
the support member and, when dependent on claim 32, the surface of the
plug means to which the test material adheres in use of the apparatus are
treated to improve adhesion of the test material thereto.

34. Apparatus according to any one of claims 22 to 33 wherein the opening is
stepped in diameter whereby an annular shoulder is provided as a locator

for the plug means.



whi ch said force applying neans is arranged to pass in
use. 30. Apparatus according to any one of clains 22

woao@d2sdaer ei n t he support nenber and the pl ugPOEB&IBR006/003151
are made of the same materigf: 3 1. Appar at us

S ot Berorig ey ofe M.dans 2o Fridggicine plug
32.mbaRéish B saGR M the@pdéningny one of claims 22 to 3 1

wherein said surface of the plug neans is capabl e of

bei ng adhered to by a test material. 33. par at us

36c AwRAARS ac%wln%@ Gnycrae R daingg) 2@2%@ whereipethe plug
regi f : 0 ; Remeest i
C1 g cofrl s Gt RRIAR oAy 157 REf1ReS, topfihich the
t esestrmtateriall adidreseand rarusenofart imemigpaofatave friction material
treated to ipprov dhesjon _of .t he test teri al .
{ heritaynding e cenite! membetand having afond suigee gopfanar with
22 tha stifratB o ed\céitPalqREMbRE té WhidhrPRaEst mMatbrRiletiRéres.
wher eby an annul ar shoul der is provided as a | ocator
for the plug neans.-2 - 35. Apparatus according to any
one of clainms 22 to 34 wherein the plug neans is a
close fit in the opening. 36. Apparatus according to
any one of clainms 22 to 34 wherein the plug nmeans
conprising a central nenber defining the surface to
which the test material adheres and an annul ar nenber
of low friction material surrounding the centra
menber and having an end surface coplanar with the
surface of the central nenber to which the test
mat eri al adheres.



