10

16

20

25

30

WD 2007/ 028949 PCT/ GB2006/ 003151 MATERI ALS TESTI NG
This invention relates- to nmaterials testing and
woO 2paviegmul arl y, al t hough not excl usively, pr@eCirdER0es/003151
nmet hod of testing a material and apparatus therefor.
There are nunerous known nethods of testing materials
MAETERMILS FESHRGIf 5 sanples or with a multipli CI ty of
materials to be tested in an array. Exanples

Th'sd elbg(?l%ﬁ) nr%@?%ﬁaf&atrg%gg@ 4tl§%@gg%£nga%)%%@dlér@r %Ithough not

excldﬁwérlgz ggaw.aeg foAethddofAe2iiipa ORénidDand app&ratus therefor.

A-11 0. Disadvant ageously, many known net hods

e bl BB R AL e S, B
sanﬁfs?%% oF 3%@13% (ﬁ?ﬁ%h&é@&ﬁ% Ao 5@"@&@6 ﬁ‘PQﬁré#dyS Efamples

1S |ncorporated herein in
of methass ianck yappﬁrateISefmrnt@pngdUmienwesan%ttﬁmb@ddln US-A-

2723883 BSiR 4s7 772 S BR0Shbr62d oA ANy 4P Bna EP-

A-1358200.1 caDtsadahﬁta"g%Joab Nomiafyt IkBowne Shetfiidy | sinply | provide
WD 2004/ 109258, a prob Ig |sfpgssed i nto and/ or thryoum

“pagsifail’ regiiis 'iﬁ@’l%fcﬂ@é‘sa%ﬂ%' Wﬁf‘%ﬂpﬁfﬂmﬁﬁv%@%smﬁl@a“% in

T

exanple, a low friction part| cul ate materi aI such as
wa QQMMQQQBat(Wﬂm R icorheratey hareint ksits entiretyi by reference)

desBiiGes Mietfiods Pt abaras (0b(RsiPg sREnaR which Bftngidh Bdn be
useWlth! # ¥ pads/fal” hﬁ’éd’é Nedy dies ﬁ@n@mé Q-,:weéhtaa&memngrto the
ot her neans, relative to tRe openi ng. The

testanetemialsyr n WO 200441092588, aspigbe is passediale ﬂ#ﬂg’ﬂbtmﬁgh an

opei}) 5e3p i sl 55kl IASHEC ong Bffpament o

WQ 20s4/n00258 Uthe o ngéﬁﬂgllﬁﬂﬂihalw cléBed Oy a 110954, fiersexample, a
utility in a nu of teSt,gﬁﬁena” 0s

low jeedion aaﬁ@mﬂse waterial swch asd Yﬁ@fﬁfﬁ%ewg whgv?@yttbe test

P B ktod i Sl S S A s i s

format_immfrcomepn‘eeursommta‘herimmmamnshet aﬁps'etaigedhrfmughample by
adh\é@{o(r:\ho}' rEﬁher means, relative io 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 materiais.



probe passes, and initiate delam nation fractures

ei ther between the support nenber and the test
material or within the test material, ie cohesive
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have in the past been perforneg using 30 fluid
pressure to cause del am nati on“of the test nmaterials.

| Emt?ogd;rsr’ltéﬁ?sggu gﬁé‘ipﬁe?%nf E‘@eﬂhSﬁ e'%‘%eelé gﬁr’ %‘gtléégi r%%l%et(g' & obviate

ate emoutlin

the problemesettinad indhegregbdingcparajraght o a first aspect
of the invention, there |s prOV|ded a net hod of

ooyl 184 3L 558k of Mo ot BBl 16 R0l uPta of
testifB " Phatéliaf thieSniithad E&‘ﬁn?ﬁs:ﬁ f pr@ﬁ‘mﬂﬁg cPenatedial to dedtested
openi ng bei’ng substanti al osed by | ug neans

across\a Fegian i a adppen m@mh%dfvhlﬁhtlﬁ aﬂéﬁr@ srdafmean gpening,

t i :
sact i bBRE ARty EERLATAT 103 38 FERAT a guriace in
contabe withppaid tewtmbaterianthat i esubstar&nallyj coplananstitty saitd region,

adher es to aid suyrface of the ans,

said 1851 mptanalobelndagdngefginaaidsr ‘P%\t b et%J%%qrﬂ mpergper, and
whef%l‘(]e %ﬁl@'teéto neRe I édhéfé’é?té %alcf%uﬁaﬁétéﬂ tie plby ?Hédns, and

ug neans 1 n a directi on awa romsaldrelon
movinig a foreesapiying meabe relative i saigl test n@atprrabtm@a%x a force to

i 5 5 ML) S A, ey L S84 R of

the Fsappbﬂl ferhber fanid eNﬁ@n@m thlet pIL@Indeamtdoemahet isalbstantially
paraneter relatin he force applied by said

deforrarq\%deg e arplcat 953' C8et hod may sinply conprise
assessing whether said test material passes or fails

Saic by praBLASySoer e Yemomignoreyie dnpidetosag o

matenalauca rpmmnwteatrelatm@sto theNforoeaappligs byaaaid dage applying
I

meaR B gt AP Kby PR s SULP, netper s tst

matétif gastsy oRtfall§as tediOR, whictpicask! oni§048-sk valaleum force
for the force applied to said test materia

appliesk taycbe Jecardadr Hhie fRiceediay e RGePRUSHER AR Gasracy of at
least BN, Bietbiatlly RNIEAST 2RIN mBRe Preferably at least 1mN. Suitably,

however, a multiplicity, preferably at least 10, more preferably at least 100,
typically 500-1000, values for the force applied to said test material 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 o 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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relating to the force applied is recorded in a
dat abase, suitably under the control of a conputer.
wo 2ebguebl y, said conputer controls the noveRreniGB1606/003151
said force applying neans-Bel ative to said test
material. Preferably, the nethod involves sajd force
recoeged it r@ﬁemwtstnmp@ui/ur'rr@ tha desling of gaid dnaiasal.; HRreferably,

i al . Pr f.e ta,r
valug o e e ePrid a0 niEPEr; Pl 3 tBie Bubstantially
conaﬁpe}hg%nn@'mgqhamoﬂ, said data is related to the
di stance travelled by the force applying neans

relative to the test nmater The _di st ance
Profpratie! Hiai methose VNG CaNFEGINGE diss, Vareus: displagement

mla%ﬂl&@i ﬂg:%r'i’n éf%@ag)l'{ ?t?lsfhé Irgﬁlégﬁltﬂ’;?‘hinﬁo?gi ¥nilSle the

enengydheolaed yn the diefasmmmn pvm:emstoflw detesminag. ance
travelled is WO 2007/ 028949 PCT/ GB2006/ 003151 -3

w18 ot S50, RS ya%00 8 RS oroteraby
invoRiei! meJemant  Fiaaectiom'ofld 2duds thdtadk gerpendicular to an x-y
substantially concurrently duri

t hod
plangrigrwhigh| the tesbmatenalds i ganaralbs aB‘gHS? urg"PFPSaE'Vf sqyement

o W5 P e RSl W, it ongl

movenssrgy Preferbbiyd then méthod dfeoives moving thaeﬁzrce applying means

ermnd l\/bve thefo e a i.n n
to SpphABAELRITEe ReSTRoTARIR | Sid, £ yind, TeaNs geferably
t t | tf
perdﬁdwrgpen }NI Cl‘o‘likgl r b%ﬂg:%ﬁg $58 g@gtn@aﬁ%? gf#ﬁtéﬂgns(e;(cep or any
moventent] &.0. defpematian ycaasedd@e@aldoff@mr applyingneamshduring

cpoiah 45 55, BRI FAB o0 it AP s n e

direéfith Bethedakigvad \descrbed 1. c? heertieald c&nﬂig/apgllcmmnsof said
to apply said force to said material. Said forc
forcaaiid, preferablysisnly snaved verisally dig.apeiication "ot said force
e il t .
o oMk A oV BFASH schd 18 SHBRY st an
plarfeo gk i® | psrpgndiealss) todsaidng axis (e.g. no honzontal movement)

~ during application of said force)).

The method may 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 amranged 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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15 application of said force. Preferably, said force
appl ying neans noves in the direction of a z axis as
wo 20eaRsdgped (e.g. vertically) during applicat iPon/GE2006/003151
said force and preferably4-is only m)ved vert| cal Iy

. during application of said force (i.e. [
is prefesatii under, theo caplialngha epmpuier. fa’mepagpppnnggof the test

matgﬁggilﬁ Sth? éii%%_lréﬁ %)(ﬁmoﬂr@ d\@.’g ﬁllibd fh ﬁl‘iﬁ’ 83%%@%5&& sai d

oril zonta
application of said force)). The met hod may |nvoI ve
Preferablyg saidefores applying msians comprissst a groba (\m:ohhsqn'iaterably

cloriglig o s 755 12 §oneaden’ eReblino n, T L cfresfion (..
vertigdliy P Whidh f i§ Wdyedi Bl moveP Wi hidvea! eré‘tﬂydn sald z

test material is swtabl3/ moved in the nethod so th

direcien.fegceubgipnialiygvarically) insthesmgthastang lrui@wﬂymetacts said

ot AR Uk 07 BRE' mBEP 3 AS it b IBRA O, ne
forceeapplyi:ig mieans entarsi the' opeaingpitd yapily saldnfor¢evtocthe test
axi s, defi whi ch the force

t he di t
matg%\ WM@%B’&H@I@&?’ Pléﬁgﬁb M§aPfe test material)

is substantially inline with the centre of the
Pre%i?ntﬁé.h;b%e'aﬁ'lcﬁ eafﬂgg%ééhéjﬁfé Q@péﬁ%&é’fr@ﬁ?&hé‘ﬁﬂéﬂmer thus

when said force 3 F means passes t hrough
enabhmg theeprabe to be asedsdn setis mstmaldfynult;p rsamples, if requn‘ed

el W 3958, B, M APy o HSHE! ' Bong

necé’éﬁar@a Pl Sdrfacedof thelslad eidhered R tdsh entenal stor to

onput er, The positioning of the test naterial
testqng Qﬂ@hﬁe@aﬁ@'@ position is described in nore detail
hereinafter. Preferably, said force applying neans

Prefé?éﬁ]?t élﬁfot?grPﬁQPﬁ?éé/gghﬁQ b 845 ;Bégft %Mbe?hﬁ& 97¢ B theans

S axl's ongat ron ex
are mmof the samg matenaii i e Bgiuail mnatbnahseleciesi for the gagport

meryolL A, 110 Pig  Bieaes Rvuepand, kPed 11p Test material, te

prer&ﬁﬁi%ﬂé iértﬁa! tné fe%@tnhateﬁanwcééhé@ 1 tHee§|§ ppbH fldrber. The

hrough the plug nmeans to apply said f orce t hereto.

test matenat may alse ashgpyta theyplugameasa: ¢ prefaredgoatenigl fay the
supfP eriBLrah@ 1S plug thisnd &dopper.

Depending upon the adherent prbperties of the test material, it may be
necessary to either polish the surface of the support member, and the plug
means, fo 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 alsc be subjected to suitable cleaning
regimes using appropriate organic solvents and demineralised water or other
pre-treatiments 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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material through the internmediary of the plug neans.
10 Preferably, the probe and the plug neans are

w0 20@RRgAabe from one another, thus enabling tkrermszbes/no3ist

to be used in serial testisgg of nmultiple sanpl es, if
required. Alternatively, the probe and the plug
membenandﬁhet;ﬂug mhegns thei pluge‘negns ﬂﬁé@é%@ml;lyta)cl@lsgaﬁi in the

opehi Hol 258 X vil5e Bober B 65 £B S0 b3l pbiihg wn
res@lT Wﬁﬁ?ﬁ?ﬁbn&?f&éé@%dﬁg F?bhéraie@meéﬁrtherpla@dném and

ns are nmade of e sane materi al The a

the meamgarth@aﬁe@ww ther tesh eesiiligp driefergbhs dhe aweram‘-@ 'bétween

e 9 5 o o REBAOAPE e Bk 251 58 i, por

espkbRiillg appat 87 pember . The test material may al so
adhere to the plug neans. A preferred naterial for

Alt%&%@m,néw e 6 Grahsaanine, opuitly FHE g g hnoor is

ach Ir!)9|us q aTBigP fhedheCESGHRBAYING Ca Sehiiel nidhbshdéfiking the
ace o he sdpport nenber, and the plug neans

survaseatonvmm theé festhmateriall adharasiand @n ppBaYRARNember of low

fnc’tﬁq%)ua}ﬁ% o1 ]é?%ﬁpﬁ%@hg@@ jﬁﬁﬁ%ﬁ stsﬂlm ‘l‘ﬁé %%Etr%ﬁ%hmber
and H@\{lﬁ%fah éi?ﬂ stifate 28bkinas withythel sinfdoe Gfuhpec:mﬁal trember to
whicb theies: mAterps Aerss | 168 Anuir DRkanay extent fhe‘whole
Ien@tb fttﬁsacteﬁﬁ‘%i ?n(ﬁ}lébérs o‘FB%J'terHBﬁl\?élith eypg)étghgfcﬁ*{hf] alprt of the

Ve sSion reve e test
Iengthtafrthelar(rmqnebmén fin rive mthhrt-se e anpulabmenslzer may be

t he support nber and the ns. into
retaiphirh Qoatien Rt gl saider HomEa s SR grember.
adherence of the test material to the support WO

Th@%@zy 828% D 8%@3%%90@&06&% suffacawsthe piog mbans that is

l'ug neans, plug means is preferably a close fi
contacteﬂé)y ttpetashmatenabm vary wighin llmf,tSap%%eWBl? ﬂfrﬁaf‘-' test

e, i ek, R0 BE B o 00 Sl srtece
are8RF6e piih means may be relatively small; but not so small as to promote
puncture of the test material by the plug means. Conversely, if 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 receptacie
and from each other to ensure measurements are not affecied 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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the opening, thus affecting the test results.
Preferably, the tol erance between 5 the plug neans

WO 260Y24d2¢ opening is of the order of 25 pm t op&9/GEW06/003151

nore especially about 37 gm Alternatively, the
close fit between the opening and the plug nmenber is
suclacthat\thd fext UHaieglah fprmg avsubstantiglyi frusipcanicahtshape, the

smallet Siarmpies Hane sulfages fosdit. paRo PP ytace of the

plugfﬁ'l'e‘éhé@l%nﬂgttﬁé {8t of 196 t@stmleﬁarsl l'icon rubber,
surroundi ng the central nenber and having an end

surface coplanar with the surface of the central
In arfissioembedimenti saiditast meterighaay baprefon@eds formxample it may

m"@iﬁ?rgl ﬁl%%@?;@ﬁh?@?ﬁ‘apl V\gﬂﬂe ﬂt]é ﬁgégxt enE&ﬁnP said

preformed ttesf miaberiall amtgipbsnibniﬁgs ltem:mﬁssasamb rd@on dfreatidh support

| att th | t
ULt ST e
two ”&HE\? glaT?@ Ehée waﬂ.a? iﬂ@&%’i’&eQné’alar%bﬁrt tHﬁ@mber The

sur ug means cont act ed th

by
methedtin rth:sambbdlmﬂmacljadastthe rstep mf tashering tbrdest mateamal to

saic, iy Ot thel PURGOR meifibet PR, FISGHFE i B i br t'biug

medRANSTH&Yadtereftat ofv e/ 185RIMatehal nm® o aﬁmwedaaslng an
prom)te 20 puncture of the test mat eri al t he M%es of

interpnsed. adhasivg lavey;, of, raltergatively, thadnberent Siye|
the ?%gq'ﬁéihéﬁ]aist ¢ BfthEr g{g‘i ﬁcé‘ Q SHASRInY 6F ﬁ'f { netggatehﬁgfb said

ace area ug neans wou
regaoncn"fe:hee;uﬁp@mmsmﬂbaeanqblwdhe rsunigacefoftﬂne plagtmeans may be
material by t neans [ ort menp
achigVER cuatar, SEENeTHoSORIRBES frade'e BYSBERRI HFRG hrat andior
pre dﬁﬁé 25 material and a region which is arranged to
ne said opening. Said opening nay be positioned
centrally wthin the receptacle, preferably in a
A nlzamhty ebidifferent ttast meatepatsci for avenepie hBlIMs neay pba elgmped

oo BB B 5B LA oL BFGFLRS' s BRCABRbS oo

forceeapplyng fhea’md mdyP théaclhe ahbesd tto ad@wss each test matenal
“measurenents are not affected by ects

ge
asspeigiast with @n apgniag cinadider 4p 2pelY 3 de ettﬁat["ettﬁ%t Mg rial The
metfBE Hesdhibsd By Be useful for test materials that 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 couid be dispensed using
ink jet printer technology or by sputtering. Said precursor may be cast on said



substantially cylindrical shape. Alternatively, the
receptacle may be shaped WO 20071028949

PCT/ GB2006/ 003151 -6 such that the test materi al
forms a substantially frustoconical shape, the

smal | er di ameter plane surface thereof being adhered
to the surface of the plug neans during the test of
the test material. In a first enbodi nent, said test

supmﬁemahbemame aars%ﬂ\mmtecbmbcredeﬂwpbg td foay the film. The

oroci oS it B S RS TEL S B bRFLAES e Bt

the Pcﬂ%étldﬂ“g?%bt te%?rrﬁéferra@' fh '£8EABs Wf ksl fﬁaomrtmy, and/or
érably, the test material iIs clanp

amauds tofothe iest abtyseecone iwmpapestsamay be ergrlesneanﬁlor the

procRséaa HERERIeSF 2 shoRHE Pap FRIIE Tpar B sy B0 may be

vaneicfﬂseif‘ldif@rt tHe ﬁientlgl afdsrignowts ©f ahet b@mopantsi mwnthewaned

if require to the surface of the

WlthTIQe’\é@Wert@n@é estinghdhe e propefties 4 %Fﬁ‘t@f/'@); formed.

Adv’a‘ﬁl'tag% ot Iy, @hﬁblﬁﬁﬁegf feiesiatsriAdY fr srtt?rel1mlnates the need to
rnati've e I nherent adhesive qualities

handlbe(andsistagmg) test wiateréals iansk thecmethatk cain I’c@susﬁd to test

britiGaignalifat eBtipio: g et oreEMtiofioans may be 15

achi eved under anbi ent conditions or, nore

The ﬁbﬁfeeéeply HRddME Pasdesiid Ahe dperhsy beford ¢oniseling the test

erent test materials, for exanple films, may
mat@"éﬂcﬂhﬁﬂ%@h the dntesatediannef ek Me3aRsi ch a plurality
of openings may be arranged. The force applying
i al
The ST @R¥L G HiRF RO iR IS SRR AERTH tie BlugTRLans
force to the test material. The nmethod described may
Althdusghuties embfodiimentst am@mpeaﬂssoﬂmetinwrﬁlmedemrwdyabove are a

oo st B LT FEEHSA A T i o
obvibfY§ ' pURctirg o8 the Qeéleﬁfat@ﬁéleiby ahe lf@rcesappllyldgl middrs and/or

cas a precursor of the test material nay
any pblgemeaﬂs interposed therebetween, depending upon the matenals under



25 contacted wth said support nenber; said test
material, which is suitably in a different physical
form conpared to said precursor, may then be forned.
For exanple, said test material may be a filmthat
is formed froma precursor that 1is suitably a
flowable material and may be a liquid, a viscous
f:UId a gFId(or the 1like), aasuspen3|on or a free
owi ng solid material, Sa ursor
test,dt %@HEE@SEH bledfay MCILHH}%O#@}% ﬁ@teeﬁgﬁ%ieé"aﬁnta significant

prob‘Fé?H' G k’lﬁl&?i’ §Paeri?:%e‘1gést‘gﬁgptdd5< fdJr%‘iedI”HWﬂ'%r sh?ﬁm%@%er as

er n ecursor cast on sald

descr?bedswtpxwe msrmeferab&ij asr’alﬂadsrsmcheﬂmieﬂ”le Hestbyaterial has

signfiBeE} ISR,k RIS TARR SHES a, SistpBlial By Flascaf Shepe, and

wheféihrfmé Petplod Becbasihg"® emiddinlehts ofethes snvdnticrstincludes
he 1dentity, and/or “anpunts of the first and second

formtmba éastsrnaé@nai@usabrthatjﬂ haf @ Baxinadm fharvesse dimgnsion, eg

ol S OGP IO COmIRGR el 1t 1075

and angrendéspadialiy leabootponent s nay be varied with a
VI ewto affecting the properties of the test materi al

purh e et AN 1Y b ROTERAR, & € SRS @ doteve
adhESBRGEREN tﬂﬁifdf@é@é wsﬁ? R MBLEa felatively Slowldtowards

to test rittle materl that could not be tested by
the aanenamtasmatemé The dercgpapplying means giawde sieforms hnd/or

caudfhegQBFID A Bl 1€ IR IR yd ik mepsuing

the mgrapbhwmr&i Sjirsﬂaacaotm@ledtbystlaecfom appbyind means The
neans

ene/pSaniahaiesh(Rdas aIREa) W OR BT aTEs ULAER oLadtiesie) may
be db[@JhﬁH@WﬂlCW&b Wﬁeﬁébﬂi O%thgif\ﬂéoﬁré\h%ih Wfé?ﬁ@hvé@ rather

uci n viating puncturi
thamde’mmumr@abssxdute;vatueapmeymﬁgwoegmey Qﬁh@lﬁ@@l to &K pIsgies of
i nt er posed t herebet ween, dependi ng upon the
test (RIS s under -8 test, it |s still possible for
puncturing of the test material to remain a
In orsé efmbadiaiEnt of the invention, said method involves testing a plurality of

test materials. In this case, the method comprises providing a plurality of test
materials across respective regions of said support member which are
arranged to define respective openings, each said 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 fo said test materials to apply a force fo 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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problem In this instance, the receptacle forned by

the support nenber, as described above, is
wo 2po7aignabl y shaped such that the test materi ZCTHGR2006/003151

significant depth, and, pr#ferably, forns a

substantially, cyllndrlcal shape, .apd, wherein, the
forcﬁet%&?cacef)raﬂ%golvr@ll%@édieﬁtermtesﬁ it subsiantialy the same
manr udes formng the test material such that it has

a maxi mum transverse di nension, eg dianmeter, to

thi ckness ratio of at least 1:0.5, nore preferably of
Saichtsuppasit menthars mayn thalude ab deasti & prefesmbly @it least1 10, more

profelI et TP BRipfS B8 kB (BELEHT Bk ortfea. Saia

suppeil! rMGMeFB?éfératﬁy Hefifes R éﬁayfef ¥aidl rRigiohs Whithrégions are
the stationary test materi al he force applying

prefiesably agmapapy iosrasaliel rawe/ Gaid sHpeed re_mbel maY féﬁ]'rbﬂhe form
[ i nvol ves neasuring
ofa@&l #’%r%%gl@%p "’aédd ﬁ %ﬁ%ﬁ %;avel | ed by the force
ppl yi ng neans. The energy per unit area (ie the -
Alteanatn@w tiithechisiory af theatesh materiala, eg saebélsmmynmai)treamment
determ.ned which is a ure of ad e stre

therdia] drSRImans: Jroaiurfmenl B Jambefen e Hetres g8bREoN occurs,

etc, Vi§| ds’rﬂﬁ:al &@thﬁgé@dbéﬁﬁ EStlefRy) th@nrlﬂné( ;ﬁ‘e@.?ébl@sthaf the test
materials. In oné embodi ment of the invention,

matgaalg aretpreparesvand tested in seripsaindndividual gaale helgers.
materials. In this case, the nethod conprises
{,di ral.i t e

PrefR@ly- i pietoll iAchidbs dhe S8p of b Safip SR BpBving, means
appMngaagmi;gbotlv@fsage fmleemf:f.acte of)rsald pg.a'ahWaammsalnwbterla!s in

el ups I a specti ve
turmp i Hhe Evettiod igsterably Mcidies S8 1o aRpIROTas NS Spplying
a foF‘t.‘?eS 5tﬂr¥tem%r@:éfa!r8?t§a‘id Iuréﬁfgtof'tésislﬂgférﬁié dé“d then said force

nar W t Its resp CtIV regi on, sal

applymgam@ans hwives telativeetb tsald t@trma’wmtspvﬂnat etgcannapply a

forof ga A ReVRF leridlof 88l Bfpiied of fist pPatbhBRE aiBiaubiine force

app{jﬁ@ ﬁ"lefa?isqisiéﬂ’ecdmd FAo¥e beflediPéAidifbBand sebhhd nisterials, the
orce to said_ materials through the respective plug

methed peefenakly Meludes dhe stapyof mening: said stppedtmembetlp enable

sandﬁig)tr&é‘ SRR redF RPApa) Sald frEs o st Mhd'SebEid atltials as

described. Suitably, said support member is arranged o 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.



substantially deform under the application of said
force. Preferably, said regions of said support
menber are substantially identical to one another.
Preferably, in the nmethod, said force applying nmeans
appl i es a WD 2007/ 028949 PCT/G82006/003151 -9 force
to each of said plurality of tgst materials in
substantially the same manner. "Sai d support menber

Prefé?ébly ngl cesifpater | @nitol$ the edRirahty oR baidefsibe HpplyiRg emeans
referably at | east. 15 regi ons across which test

relaiivg doi each dest amat@ﬁgdereéaiab!y sthey gpBtUtak ih drogrammed to

a6 P ViRl B8 S A R s o

test amténaUapd rpasaménﬂrally&w/aeds nnim@ncﬂ/or throafhatheedpening. The
d re ons @re.defi

method sty Joiaes P s fil S PosfloginamEnieLio ahieys s,

eg specific chem cal treatnment, thermal treatnent,

The T%&réhm@ﬁktrﬂid hRFevaE realtfhe cenfitg willa btelraks @éfe%tlon of

etc, 1s critical to the data being collected, then
the j epenrings dper aspERIatiSinge a e@@mem andéqrs aartechnique  using

elecﬁéﬁ@rﬁqlcp ; \}e%StSQ’ch S‘Féél‘ﬁﬁ%%é’ ncI u bﬁﬂetlﬁ ﬁ?'ﬂgtﬁll [n the

ererab e ste

aforéinentiemed YO Q00109458 tonehich refemricd stwpuld bespade [ ve
said force to each of said plurality of test

als in_ turn, T od refe
Acolibd e seqond ket g8 s b Stp 0 friydes apparatus for
testlﬁgré ‘Fnét@nél ftheSAppBrafid @bnﬁfnsﬁﬁ d élipﬁd# hiemBér Wich has at
terials; and then said force applying means noves
least enatregiont thak isi aasged fadsfinglan epeningtand agtassappich a test

it A B e TR, Bk G belt Bt n an
initidlt Setfupouf dsaidv eppeiraks) byi @ flugt meahssdrawimg a surface

contgiahi i fissh s SBish IS tHBRISE A Bt it BSGRtialy @oppnas with
safdarﬁgl(?rf;ld %ld”ﬁ?@épé&;@%ﬁl eg%ﬁaﬂe EP'HT@ Phgofﬂéaﬂs Béfhg capable of

being uagiveredntaribyr ai teshmaiegied and rebJerce; appiymgjm@ans avhich is
mov?xh[ga%é%(tﬂygdpq ﬂ1 §é§p8qt d‘ﬁgﬁ‘ﬁ)&?ﬁ& %H)PWE;O 5' fHred ﬂ#ljoﬁbh tHe plug

means to a test material located in said region during use.

Said apparatus is preferably for carrying out the method described 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), fo apply
said force. |

Said apparatus preferably includes a computer. Said computer preferably
includes an output for controlling mO\}ement of the force applying means
relative to the support member; and an ihput 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 force applying neans to apply said force
(suitably in a z direction perpendicular to the x-y

WO 2pé72028949€. g. vertically) to said plurality ofpCrast2006/003151
materials. 25 Preferably,-1ln the method, the force

applying neans is ngt noved in said X- [ an e.qg. .

compGer RSABERY ORI TP ARV, S RRort HEEee 9fd said
L . . _ .

forod i B Uabls® M pRpgnBlr fiably qosociated wit
saidr ebrputey. t SSaidc databstsempreferably | includedacogydinates 1fpr each

Preferably,,a.co ter coptrols the nov '
opening SsapaAes Riaa. SURRATRH<nBet, " S, PRI ls, priPrably
arrafiged %a%h‘throlt Rovepnant of the SumsHremBsibee acvordingt & Ysaid

position the force applying neans so that it ma

coordinsitss siared da said database @ enablg saiddfosea @p@bm&/ anegns to
tQ Sy | [.0f through the opening. The nethod

applga%&%@p%ﬁ%ﬁ&@%@rl%e use of a positioning nmethod to
achieve this. The positioning nethod may invol ve )

Saidr apparatue peefierabin gnelutes dirsti neasudement meansf fort measuring

the BBz Apdling B A 1obr abP I, Mern A1/ agioraplyfngludes second

Fdhd ' 'rhBssurin dabablstartet favelled by said force
mea%?orenﬁﬁ%%e%Q%ﬁé%OM 1%258 toS whi ch rgferen)(,:e

applyinguneane dusitig.a festo Said firstoand seeansumgapurement mgans are

i nyention, there i OV 0 [
prefoy@bly plnoen 8. cohiuliite dith R8RAE8TBEer Anq/bf Taldask <o
that Wiegdur&aentd takbAaRh nstorédi on that is arranged to

define an opening and across which a test mteri al

~may be located in use; said openjng heing .. .
saiddeiabane papTejARY daciades feans TPr siro lgiMggop relting to the
i ) S ' € The i i
denfigF Bf Fekh 108 Raferdh, (FRROLERY 16 Sppafaldt® Tne information
stored sdyainiclueld getailploariae chienhicakidiedtityenfitbe testamatarials snd/or

and said, supface of the plug neans being capabl e of

Progessag, Uged i el FepAralidfast nmterial, and a force

appl yi ng nmeans which is novable relative to the
In oné’RMMbodiRERE" shiRf sappbit Aterabénicomprists ughweheplataigvhich
nmeans to a test material located in _said region .
incluties Ay aay of receptacles each of which includes & respective said
opening into and/or through which said force applying means is arranged to
pass in use. The apparatus is preferably arranged fo test materiais positioned

in each receptacle.
Alternatively, said support member comprises an individual samplie 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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Sai d apparatus is preferably for carrying out the
nmet hod descri bed above and nmay have any feature
w0 20eaResdabed above utilized in carrying out saPdTGR2EM03151
Sai d support member is préerably novable in the x-y
directiopn suitably in_.a horizontal, pl.a f
Figuies 5 2 sehagatin SesHan ot ech of 2 el lete 3/i4iio; 4 pample about
to bqug{e#ng nmeans. Said force applying neans nay be
movable in the z direction, perpendicular to an x-y
plane (e.g. preferably substantially vertically), to
Figurepd isya sebgra @FQI&"BS%%/ onppanthyin sephen. &f &PWY; ncl udes
a conmputer. Said conputer preferably includes an
- ut,put [ v, f iHé
Figuff 374 schgnefi6 Refion) 8 pHR BFETWRR B ™ainG s Mdticd dvel
showing arszesple iabgutity be testedi ng to the force applied and
the reaction of the test material to the force

. appl.ied. Said.WD 2007/ 028949..P 1,0, -1
FiouEh b o SRRBPLY 2P BROE SLLUCR o1 RATEAL A el Hig Fiing a
modﬁié@ﬂﬁéﬂtsﬁw{ﬁ@h @éiﬁ?léaétfbutfteib@&emt ghdg neans. A

dat abase of paraneters is preferably associated with

sai d conmputer. Said database preferably i.nclude
Figuesn' isih sehemali Sectien of fae P17 Wel AR ANAaMiDY rHteripg means
forawgort menber. Said conputer is preferably 5
inged to control novenent of the support nenber
according to said coordinates stored in said,
In tlatFigaes, tthe esaiice of agithitagr parts parey iangotated swith the same
apply a force to a test material. Said apparatus
refersFtEg)épgﬁ@lsi ncl udes first measurement neans for
measuring the force applied by said force applying
The Fhed féﬁd aphafusef Yhe iMmientien is sinsilant antl) imremyraspests, the

nmeans for neasuring the distance travel,l ed '
same oag dhappethasls ABEnaPRarYy descabed 'QaWJSf 28@%@.@@58 and
r < \/es
orer R RCH R A 1 gohesl o s iods
and tapdhratess Unepaitalarakefierance s meder tol Fighues 41andb&sdf WO

20043&8%%&% galr%/jo Itl{]q(; gl%%g?nprgen%]r?g fd%rscﬁbﬁéﬁ nrgla\'tirﬁfc_qo{omiat 'well plate 2
having an array of welis 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 opening, 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 K, either directly or indirectly, and negligibly affects the force

measurements.
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15 identity of each test material tested using the
apparatus. The information stored may include

wozgtgmgd_@ on the chem cal identity of the testPCT/GB2006/003151
materials and/or processe¥Bused in their

preparation._In one enbodi ment, said support nenper
Refemingr nows ta Figure Ji of dhighapRlication, aparaiisa ae to the

SR 5 T ph I oAl e B hRas ol
holdap® it whiohearylindrical meligéds defiped.s Tihe wek 4 Fasea base wall 6

iR iR e SrigGhSpabelth SHBRs 8. A3k PBbfae iyin e
chaﬁ\ﬁgpq) [d o FHENGF cRABREATBR Baﬁhmbﬁ b cfuEfitahBrdif@nd has

eature o any aspect o1 any I nventi on or
an embsuifaes substaotialecoplanar with tbe angd sufacedh of thepage wall

f ; o . .

o of B8 kTR, FHIuEFRES boFosp BEhelrd bR sfaco e

of 11RP Bk ivalPelf dhawwnilss eind; ifeegoired; toothevénd sudacdef the plug
descri bed’argt?;gp%'t of exanple, with reference to the

62 thgtisrgniign farmatic drawings, in which: WO
2007/ 028949 -12- PCT/ GB2006/ 003151 Figure 1 is a

A vﬁ&@e%ecoﬁ‘?ﬁéftegaﬁgfqééﬁrﬂe tdstéd "lﬁiﬁ%ﬁh@ BppaRIGISY TFhe film

sanpl e~ about sted; Figure I's a schematic
sampies aspnbe preparegddn @l gombingtarial dechniqueapd gigta relgtingto the

preqarRya AR, A detabefie Sp AR Sadl . S befl g™ "

tested; Figure 4 is a schematic a schenmatic section
In ok diabbdifterd, prifdmmdfilen Bariphes 42 offtstit matdrialsl dre introduced

intohe oMt of IsBeickahholepar: the PloRia baingsspeER h their
urref A8, SR oo wh, £, 8 s RE T e baso
wallses of thcweliside rifthe test materials inherenily have adhesive properties,
the holders 2 and the samples 12 are subjected to appropriate conditions, for
example heat and/or pressure, to adhere the film samples 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 piugs 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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The net hod and apparatus of the invention is simlar
and, in many aspects, the sane as the nethods and

WO 200928Ab US descri bed in WO 2004/ 109258 and reraBEm006003151
is made to that docunent fidr- a general descri ption of
such met hods 15 and appar at us. articul ar,

introdated mtodheswelhdemttbe Holdared amdaﬁl onajly, #ae holder 2 may be

osoified ey 1 el CoirREPARY IHalBa Lol 1" For
testing nmultiple sanpl es of test materials and the

Oncéqaétﬁzﬁnsahm@qz rdanplace 19 foahedi metheowehd dhe doider 2 is
t he channel s defined in

inverled i 4ba ariantatsrs Spowneh Jogara Jobeipodl afe AL indeptey 10 is
mo@RW@g{o cbiiBE Flecitig 82 UsBbclefled With!thervaslf 4 thereby to

enirng, Ie e channel 8, which
applgtea iforeh ly thbeﬁ!trasarrmle tiRetovsause it 4o ipulk awavyfrtzrno’@'@de"d

surigia Bt Bedar wel B andiif Bnsivgr 1Al D g to.the force
appi¥ie BRRYhE distpitl iaciedaby tse induntot are momitosetygndglata is
Into the opening either 25 duri ng

recordedreini an detahassr e diEsy thaaresardgd Satanitreradigristics of the
adh?%qtvg r?\sg ?%Oég;tglerﬁi?\gﬂ' eTﬂéTﬁglﬁgf tQ'}ESﬁ hWed”Eﬁﬂ% second

openi ng I'sintegrates
holdén ¢ presinted tathe indedtbr\mmeln sutaer;irtbe&lmlsampie 12 in its well 4
i ndent or 10, contac

to theriestaBaigs. dnceamigel o B Mthad deSeHESy g YO 20041100258,
the Eﬁ@r 63 Bithe- a;?ﬁﬁr 9@@6&?‘% BQHeCﬁz@ﬁﬁérﬁ)%lﬁdt subktantially

rrng now Figure C&ﬁll i cation,
defanpandéuthezappiicdtion of thetihéce bwmn tarl0.t esting a
filmof test material conpri ses an individual sanple

o o ST e A USAERL 5 i o s,

For @xéﬁ'giléfﬂﬁfﬁﬁ reaifslien? afignitsfilnd sarvpie n2dd gosifioniin tihe well

t he channel g Is a circular cro%;-secti 0 Mg 62 t

4 mayi ber raised to1 apeclevated Hemparaye, sexaavplekﬁiﬁf pogwre @

y h U I

o R o i
perfoRpiade iuhdad iperfesmance benditidns or inder @ireme conditions.

The indentor 10 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 fo 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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of the base wall 6 of the well 4 and, if required, to
the end surface of the plug 62 that is copl anar

wo 20mesgot h. 10 A wi de range of material s may Hoa/¢CEBiaE3151
using this apparatus. The-1%tm sanples may be

R D, S B SR 8t
piug{)épg% gfé‘neﬁ%cffe: +fmgfn§a%gg' Lilj;gﬂt ﬁj‘k‘tlﬁgteria'ib GRGeSERPY &Rdlire good

est materials are
adhesionodoowd bétweent the wall sudacss BAdol thie avelhbldes 6 and, if

h 62 .hei d_wi ir 1 ,
readiich Jhg Puckt SRR 7% S8 aianigs 17 « Abhuott 1o Biterials from
whigied wille 4harbtherplugs $20Arel hadusield bt udthbf@m@,ﬁ]rgfembly

materi als inherently have adhesive properties,
theyareshessamend the sanples 12 are subjected to
appropriate conditions, for exanple heat and/or

ik 1 . .
in & FERNIEY SribARRRS, LBRdUEE 2APRSIRs dedd ih e clectronics
indysitrygfor 6aniple emayt bey déstedadhn sexam@le ofagucts amegdhesive is a

. be_introduced .t h f .the fil I 2
sivgiled bEmaiemite, forulalons o Ta dhis. fetaiaeh PRoWBIS & and the
b oty 1808 sbogsh o Shageis, s et
the wedl bageseand the upperssunfaces afzherplugs 6a,arafpoii§ged $@aymirror

fnisf i BE S bibc 20 Bl SR epl BB kg gid Brean the
surfeeeéss 6 and, if 25 required, to the plugs 62. In
anot her, preferred, enbodi ment, precursors of the

test materials may be introduced into the wells 4 of
To preyerhapepan:pf s test natorALUMRIdhe Sandiansaesd to promote

Il r f
adhReR, EpBGaly iheR GNRg RoliRfbretiy mBtaly, e pARIeH2 are a
closef fit hithiasthewashbanélsaBy,ini pantieylar rthey are trhandfachiredsto a
ance predet erm ned anount of

62. In.this inst
tolefgnce B s‘%ﬁ?‘lé’%ﬁ‘la?%owdzg%?‘ﬁbzsgw PCT/ GB2006/ 003151

-14 introduced into the well 4 in the holder 2 and,

In aPPalteriative/ enititrlifheht @ adhidhe P elosesiti batdiced wensily drd the
cha:c'lretlgll él ta%t gltgr%g%{fg tt?or}:tstrfulc’lti(g?i foofr Sﬁfql r?xg'y be used. As shown in
Figure 2 of this application, the plug 64 may comprise a central member 66
defining the surface 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 altemative 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° {o the horizontal and
tapers inwardly toward the channel 8 such that it forms a substantially



10

15

20

25

30

Once the filmsanple 12 is in place or fornmed in the
well 4, the holder 2 is inverted (to the orientation
woO 260vssu4b N Fi gure 1 hereof) and an indentor 1@CT&B2B06/603151

noved downwardly to contactéthe plug 62 associ at ed

with the well 4 thereby to apply a force to the fil
continupuis surfaceowith tke uppel supace ohikg PiugSiR-t etherepntext  of this

corflAEh, I8 T Srgerachl R IpECheF3H iedRll o oo
subktzmitially edplayiat Withithe epper sarfac@roﬁtheoptag 62nd data is
recorded 1n a database. Fromthe recorded data,

In YRR BEBORIEREn 1S ToERSS T S1S 08 THRtari 4R Sangpies that
are %u%%%?ﬁﬁgy hﬁiféﬁﬁ ith 'ﬂﬁi@l@ﬁé’és{ l%oalt ieastPisanin bAE, Fﬂdr&nespemally,

he test reglne

at leasi:t 3 asm t mwem;gatm @@ommam arnaheyep suaih mgm@sses the

s a3 il RO, 54, BERPAC phGah, gty

indépandenof ek tiickrizesfofithe saynples. Iﬂwmllp,rthémlnﬂ@mbles have
requi red, the sanples 12 may be sub%p?t ed t

a digreeter eh1femimy thei 6! G hAviRg 1 digmete: éx!awa@d 3 iepth of 2
f I

mm? 208 sHRICL b f%n&ee? bf iy, dg. T AT SuiddiehiRPShddr tfect on

the Banuﬁesatnmmase‘somgmﬁaapil;e Fed€asing toe plug diamedieh for examp!e

th hen erfornmed to, deternmn
34 G et 5 s shOahaflsc sSPFhenasL BY 156 Shftbies.
condltlons or under extrenme conditions. 20 The

With %@ﬁi& Riatdrthls,Sit ﬁ%ﬁl b br&fdribie o ol toasvenl greatdri thitknesses fo

machine, for exanple an Instron McroTester as
miniraiser e possibility2 0b ssamples ungidrep 85 CPBASRE i wellisample

| r l;
R or nfih BbaE bl P pma o€ ABRAIA e 4 o
thistgapticatios the r¥6 30ty diRdaser id e thicknpte offthepsagplent2 is of

pl at e to achi eve accurate positioning of the x-y

the orégfe1:065 After the or each filmsanple 12 has been
tested, the database stores all rel evant i nformati on

F:g&r‘é i Eﬁs oéfhcﬁr?scgn fateRathe pr¥ared %ml:fo@l'nrﬁéhﬂﬁ Whiich rtﬁe well 4 is

rocess ts preparatlon the materials used in
formed, temporariyt daring shmple famatign. | indhisnembpdiments thenside wall

vel |l e he,ind Qr I V.
5 of 1B ariue Toeha o e hyia EHE sER, Rt Gt 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 fo 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).
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fromwhich the sanple holders 2, or at |east the

WO 2828049, and the plugs 62 are nmade of wil | pdapsErd6/003151
upon the materials under tB8t to ensure good

adhesi on occurs between the end surfaces 6A of the
Alteppativahs sard draiegab lw asy ghpwn dp, Figwse b @isthip a&ﬁhcatm. the

chabiMATRPLEDpAY IS whBFe0 41 ibagd LI B0 g

towaissthewell 4 issprloyidedhey a Iotohforgeplag @20 a parti cul ar
enbodi nent, conductive adhesives used in the
el ectronics industry for exanple may be tested. An
exanpl e of such an adhesive is a silver-filled
bi smal ei mde fornulation. In this instance, the wells
4 and the 10 plugs 62 are preferably nmade of copper.
To ensure good, repeatable results the well bases
and the upper surfaces of the plugs 62 are polished
toamrror finish and are subject to a chem ca
pre-treatnent to degrease and clean the surfaces. To
prevent seepage of the test material under the
conditions used to pronote 15 adhesion, especially
when using liquid precursor materials, the plugs 62
are a close fit within the channels 8; in particular
they are manufactured to a tolerance of between 25
pmand 50 pm In an alternative enbodi mrent to achieve
a close fit between the plug and the channel 8, an
al ternative construction of plug may be used. As
shown in 20 Figure 2 of this application, the plug
64 may conprise a central nenber 66 defining the
surface 68 to which the test material adheres and an
annul ar nmenber 70 of low friction material, for
exanpl e silicon rubber, surrounding the centra
menber 66 and having an end surface 72 coplanar with
the surface 68 of the central nenber 66. The annul ar
menber 70 may extend the whole 25 |l ength of the
central nmenber 66 (not shown); or, preferably
alternatively, it may



extend only a part of the length of the annul ar

menber 70 and be retained in position by an annul ar

shoul der 74 forned on the celtral nenber 66. An

alternative well configuration is shown in Figure 3

of this application. In this enbodinent, the well 4A
CLlAMSubstantial |y frustoconical in shape. The end 30

surface 6A of the base wall 6 is at an angle of about

30 to the horizontal and tapers inwardly toward the
1. chapneéth&d sitedtingRahatefiallcompsity Sraliging At hateti 1Y\ tested across a

2007/ 028949 PCT/ GB2006/ 003151 -16 continuous surface
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bas o EPHERRA R B TSRS Al 2GR ol v sad et
cophwatesal thatt Is $ubstaniqier coplanbrawh claid hegiqnl, wgid62st hraterial being
preferred enbqdi nents, the thickness of the test )
P BSHARS 1SSE HHBBE i Soepodk BEBDRG ek VAP SHY fost atera
N hiMSENRSSaid Sufdcel §FaRé pRigomEINABA MBI £3RES Iagﬂ;lwg means
at least 3 mm Investigation showed that "at or above
sucfelatie tkspicklestsmateeal t apiy a fges lofsaidraatatial #mpunh thedleg means

o SRR 0 AT REL Vb, YR v

sanpeass dvay ot sabshriaRideforafund8r tappiitiph vosdi@toreg a
di aneter of 3 nmand a depth of 2 10 mm If too snall

a dia er of plug, e is.selected, the shear _ ,
2. ot t BaReion aqpetRd a0 1 tenBesdes Grringalt fgos applied to said
| NCegMafAHall dtea PhitthetbraBRlig to hefoRXAMBli& by BaldOfore applyi

nm has Ii?tl e @f-f ect ron tlrﬁg:e oshea? a?‘gfl%clzt egpgri gnéae%ppymg
by meensanples. Wth sonme materials, it may be
preferable to go to even greater thicknesses to -
T ni ¢ ossi hil i : n T _ _
% oppsii R T Lt SRy S REUHED Fpes for the orce
c ohgspllisttofsaidl testenatéral arexradgdiee), at afesdnotines durfigdhé esfing of said
of this application, the ratio of the dianmeter to
t heM@lii@kness of the sanple 12 is of the order
1:0.6. Figure 4 also shows an alternative preferred
4. enbReHRE chdidiMgHoGhy PRReMR] Haith, Whereih A6ERafRIP Medbrbd
during sanple formation. In this enbodi nent, the sid
wal flecorded in a database under the control of a computer and said computer also

dpplied is
e

controls the movement of said force applying means relative to said test material

5. A method according to any preceding claim, wherein said force applying means

applies a force that deforms the test material.

6. A method according to any preceding claim, which includes moving the force applying

means fo apply said force to said matenial.

7. A method according to any preceding claim, wherein said test material is stationary

during application of said force by said force applying means.



20 5 of the sanple holder 2 is formed by a PTFE
sleeve that is a tight or andnterference fit over
the base wall 6 of the holder 2. Once the sanple 12
isin positionin the well and prepared for testing,
eg has been cured, the sleeve 5is cut away and
8. r endvredthod b&w@n@to@aﬁyaarédwmgtm,eﬂherg he 2dxitgofGaidfate applying
be retained in the channel durlngtfornation and/ or

25 AMRES MbIeh st fdings e @m%mtw thg ferce @relvag fsans moves
bas eui&ivEYo RO ¥ecBbicAR! i€ s(FREREally wﬁﬁ’ié it HE-efire Bthd %ﬁ%ﬁtwhlch is

may be located in the ch anne? a support end
whi ehanded tpld@@eﬁgald opérvmpse that S\ﬂman esdldlfnmaralblpymgrmeans passes
t he wel | ' hlckness

a_ distance equal tq th

o P18ty e SEertnorf eBsssh kAR et bl Iypaning.
annul ar shoul der | ocated on the insert to abut the

9. | owdrmetbisd @cerdipl té ey Becedllclain, (WhhtiRidep Pestepf E@REucting a
as shown in the drawings in which the well 2 is
sholf#ic§ ¥ersesdisploesrpen r %B%‘i"ﬁhmof B dsst materabst i ng of’
t he sanmples). WD 2007/ 028949 PCT/'GB2006/ 003151 -17
Al ternatively, and preferably, as shown in Figure 5

10.0f hhhéth@cﬂ)e&do?@ﬁg Rlany! HcediRPURM, whéreirssid SRIBBH nidhnber defines
di amet er wher eby” an annul ar shoul der 80 faci ng
t onareispiable faredontaihing sheptestyindledal ssgidaredion, awhich i @rraged to define
plug. .62, -18: .CLAIl t hod testing a
mat ?&3?3“%%B?F§ﬁﬁ§egngpﬁgﬁdeﬁx’ %rial to be tested
across a region of a support member which is

11.ar r Ang&tod sccoefirigne aag ptﬁ@@dﬂh@ glaint alherePP&I B8t mABHAS preformed
substantially dosed means having a surface

T 3thihe: telodhingifes fhssslept GRIEIng Asiad sreformed st materal
su bﬁéﬁf&rlhglltla)émgg Q‘Jgﬁe lonV\Sftsgldss@B;gorlr BB \?ltﬁﬁ]g atrr%ﬁ%ed io define

materi a ed to salrd region

me nseed ppenie ambuwsng&tao ddhars tto naitl easglcad adheres to

sai d surface of the plug neans, and novi ng a force
|d t est

neans elative to s | to. -

12 oo RE g a1 BiTorwisS P e sgisn grovcing

ina pﬂalc[u%@tt mandamynétéﬁm G%Eﬂa&lr@%ld%e@frsdr Aeh S4BROBPort member

nmember and wherein the plug

and forming said test material on the support member.

- 13. A method according to claim 12, wherein said precursor of the test méterial is sefected
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.

14. A method according to claim 13, wherein said precursor includes at least first and

second components which are involved in the formation of the test material.

15, A method according to claim 14, 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



means does not substantially deformunder the
application of said force. 2,. A method according to
claim1, which includes recording the force applied
to said test material or a paranmeter relating to the
force applied by said force applying neans.” 3. A

net Raded ehalodtHRadéRity had/ot dmelints bRbtRbPcorifeBis ard varied, with a
nult|pI|C|t§ of values for the force applied to said

t estviewde therpeopedies ptfbeitegimalerialsdorenad. ti mes duri ng
the testing of said material. 4. A nethod according

to an . . h _ Ci _
16} or AeeBaF aEak & 3 bbb Bhdph o inlfloh Rl comprises
conprovidingf a plucaitgp of ¢est anatesals cheosapusm@ictiad seyions of said support
control s the novenent of said force applying neans
rel SPEM 10 said test material 5. A method according
~to any preceding claim wherein said force applying
17 e aASetAdRPAdcESling té BERE16, WdkreftedaRt Sppbhfeh®et defines an array of said
material. 6. A nmethod according to any preceding
c| aragionvyihish reginsis ageirangsd ingaraliebrovsr ce appl yi ng
neans to apply said force to said material. 7. A
nmet hod according to any preceding claim wherein said
test material is stationary during application of
said force by said force applying neans. -19- 8. A
met hod according to any preceding claim wherein a z
axis of said force applying nmeans which axis defines
the direction in which the force applyi ng neans noves
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
appl yi ng nmeans passes through the opening, it passes
substantially centrally through the opening. 9. A
nmet hod according to any preceding claim which
i ncludes the step of constructing a force versus
di spl acenent relationship for the test material. 10.
A method according to any preceding claim wherein
sai d support. nmenber defines a receptacle for
containing the test material, said region, which is
arranged to define said opening, being |ocated
Wi thin said receptacle.



11. A nmethod according to any preceding claim
wherein said test material is preforned and the
nmet hod i ncludes the steps of selecting a said
preformed test material, positioning it across said
regi on of said support nmenber which is arranged to
18def iAnpethdbetoffiyto G NG, wiaaisin g sdmd frcadippliag hieahdlisdued to
region. 12. A nethod according to any of clains 1 to
10, 2QRPIERE7SReaE §AIRHEATPRIE SeEMPSPElIriGR st mgterigls in turn.
precursor of said test material, contacting said
19_It0f eAUh&RGd éﬂ'!clbnli‘iir@% %nyséf%i?ﬁé 188 MReRhicAiRgudRHE H8b %ﬁh(ﬂ/ing said

est material on the support menber. 13. A metho
ac c euphiorignerober|ta enakle saigfosseenplyingi rdegnsde aprip saidforaete first and

test _material,is selecte 0 ontacted with said
uppRtr el el AR AT AR, "l 1 o en
physical formconpared to said test material,

20Whe pppdratad foil tdstrsd a Fratedibl @mpfisiid'ad sappos ahaiinky phioh has at least one
menber after contact of the precursor therewth. 14.
A mEagsdthalcs arangry tp slefinepryPRENING,RN 2GropsMiieh @ test material may
pre I j l.udes: i - N o
R i e R
t estaidwpparatls, by 3. plug metmobavingcpsuifang cordaatakia im ubg with said test

oAb e el B oplaEan Ay s i gl S Said surface
var pghe pRifheand Bénd EAEBRESE DN d0RbEd to by@teki -rh§tbria'13rﬁi|1d a force

second conponents are subjected are 20 varied; _
andaerlyinchaeansarhich ip movable relative dmihe syprast termnber for applying a force

or of R Al il sllaplifort il sl Boh i e, 10

according to any precedi ng claimwherein said nethod

further conprises providing a plurality of test
21.mat Appaittes accpding ta daip @Btwhiah indugiesa sonafutesai d support

menber. 17. A nethod according to claim 16, wherein

gpSal ﬂgé%%%%cgﬁ@lﬁg% &k Qﬁswﬁ&eﬁr§ag¥ icﬁlfngﬁt@ clutjes an output for

regi gl ons are arrange arall'el "rows.
- 2 1eoriti8lling\moedrhard ofthe dorde applying weansTelbive toftrerseipport hember; and

;oo padit br oo e R et Hndihe acin of the test
t eStnafERbIgs i dicd Spdiiet. N. '

23. Apparatus according to claim 21 or 22, wherein said computer controls the movement of

the support member and said force applying means.



19. A nmethod according to any of clains 16 to 18,

whi ch includes the step of ving said support
menber to enable said force applying neans to apply
said force to first and second materials included in
said plurality of test materials. 20. Apparatus for

. 24t esAppagatas rmtcedlhgilto camrpoﬁ sleimg 20 s«:mﬁorsaidrapﬂmatuwmmmng first

has at | east one ion.t is ar ed defi

o eSS AP g Caam g o et B paif et apebig means
| oc ghPebcbid H28surSREA rARA8 i IndRLAY By BRtAR tré\}ehée by said force
closed, in an initial set up of said apparatus, by a

pl ugppiwwneamviuww atestur f ace contactable in use with
said test material that is substantially copl anar

ered to by

5 Wit Rgfa%tgs a%&ﬁr@ E% 13 a&leq apa%: \gﬁhorgﬂ gsé’:\ﬁ’cf;]“gg’é }ﬂﬁ fs%&@nd W:easurement

t estnemﬂet arel airangad do a:oﬁmmateawmh i dftgnpmmldmlndtMassmeans for
novable relative tqg the support nenber for a
F or S8G; FATgHe FETRg e ke katty o £o0BdestrRaled 158 udng tre

| oc @bl dbrith n%?&'sﬁi?mg%édggréﬁ%ﬁ‘rts taken APpar at us
according to claim 20, which includes a conputer. 22.

Appar atus according to claim?21l, wherein said

26. conabmaéatus Aedorstings toganycenepeft clairps ZOd@ﬁﬁrwqrelmgaIﬁweﬁmember

n%&]ﬁprﬁs &R ,ﬁé}ﬁb}y%{gg?@%q{bﬁdérel ative to the support

erPIENg receiving data relating to
the force applied and the reaction of the test

27.mat Appapdtus @actdrding oo canyapiptibied. 2230 Appheminusaid support member

29.1 or APRYS FGOTNGJP RRY PUHOY AR

30.

31.

accordin to claijm?2 wherein s

C oI gekDolE MR 571956 B S0 G PRSI Rl whigh fpludes
for £ Qechapivel 426 BBty intc? 8nd/érthrddB RN Saic @) SHolhgtrAeans is
any of claims 20 to 23, said apparatus including
flr@ﬁmQEQQMESﬂBnﬁeneans for nmeasuring the force

applied by said force applying means and second

t r a&gﬁ?ﬁ%ﬁ %CC@%EZO % on%ﬁ&é%% B8 td Mréih g'f%%lﬁﬁ%ortamember and the

rce pl'ylng neans
t espiug I%Eans‘éﬁ)mﬁaaé uah@sanw:ﬁate@tt o claim24, wherein
said first and second measurenment rmeans are arranged

to comTunlcate vvlthaco ter ncl desms ns
?ﬁ@o ?%Wl’?{&m RReFiRPPY Mgimber and

eacmetpﬁgmgmﬂrb%adeegftc%g &sing the apparatus and
means or storing measur enent s t aken.

Appara’cus according to any one of claims 20 to 29 wherein the region of the support
member and 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.

Apparatus according to any one of claims 20 to 30 wherein the opening is stepped in

diameter whereby an annular shoulder is provided as a locator for the plug means.



26. Apparatus according to any one of clainms 20 to 25
wherei n said support nenber_szconprises an individua
sanpl e hol der. 27. Apparatus according to any of
claims 20 to 25 wherein said support nenber
conprises a well plate which includes an array of
32r ec dppraratussceerdily tofanwhinetof idairhside do 34 whresge dhtd plog means is a
sai d Oﬁ pj into and/or t hrough which said force
applPs 3 ng%g P¥"9-arranged to pass in use. 28.
Appar atus according to any one of clainms 20 to 27"

33whengharatBeasRiy to PRyheE andlamezo RbUZ! WRRASH A plug means
made of the sane materi al. r1paratus according to
A

any Comarisep %Mﬁrﬁ%mﬂ'(ﬂb@fodeﬂ@“g\ﬁl@r%i cg teewRigh gi5r testrfagpial adheres

and

e gol B8 Rl FRABS: 5 o TR FaiSP ARyl EREAIA noer anc

r eglhavng)ein érivesusfaqEpapananvgthiter suafack oftiee camtrblancamiet td wibch the test
%1 %ns to which the test .material adheres in use

FrEAFIPPRt us are treated to inprove adhesion of

the test material thereto. 31. Apparatus according to

any one of clainms 20 to 30 wherein the opening is

stepped in dianeter whereby an annul ar shoul der is

provi ded as -a | ocator for the plug neans. -23- 32.

Apparatus according to any one of claims 20-to 31

~wherein the plug neans is a close fit in the

openi ng. 33. Apparatus according to any one of clains

20 to 31 wherein the plug nmeans conprises ‘a central

menber defining the surface to which the test

materi al adheres ~and an annul ar nenber of | ow

friction material surrounding the central nenber and

havi ng an end surface coplanar with the surface of

the central nenber to which the test materia

adheres.



