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DEVI CE AND METHOD FOR ASSESSI NG THE MACHI NABI LI TY OF
LAM NATES Field of Invention The present invention

WO 200angs523 0 a devi ce and nethod for assessi ng BEEUS2008/087914

machi nability of epoxy resin | am nates sanpl es by
reproduci bl e i ndentation and anal ysis of the

del am nati on area of the sanple provoked by an

i ndentati on means. The present invention provides a
very good correlation to actual drillability of

VECE %NTP METH'O@) FEIR ASSROSINGY $HAY Mﬂ@HmeLITY

Ba ground of the Invention ectrical Tam nates
products, which are use@f LANMNATDESri nted circuit
boards, typically conprise a nultilayer assenbly of a
t hernoset epoxy resin matrix in a reinforcing fiber
glass mat. Printed circuit boards are typically
perforated by drilling holes in the board to provide
kbR selhvdgdonconnecti ons on the board. Typically,
electrical 1am nate products, such as those nmade from
epoXy T eSiR§ preldy ﬁlv@ntl’(‘)lngaat%@t%rar@lvlcé §1§1 mAcH fopét’stses@ﬁlg the
hi ghly cross I|nked and display brittleness.
mhféu@bdlrtﬁeofm@efesr@an Jentivatessgmples bhespepdidibla mdteytamn @d@halysw of

O, . I ri

B o R R PO B B, 1B B
mivgoios pafvidehe vety igbdd dogrektieptoi antuthiziljabitiged $antihatersdanpgi€p in a very
frlnted CIrCUkt boards. The perfornmance of | anm nates
NEXRCAEVE PG Gk 8¥2Y1 he conbi nation of the fracture
properties of the epoxy used to nmake the | am nate, the
Bidkbifonessf thd Invaigioassenbl y and t he adhesi on of the

epoxy matrix to the reinforcing fiber glass mat.

Del am nat iBMetrizhl lhfehatea p@iGets)ihidh apgksed thom akih By nfalt drcuit
reveals a detrinental propensity of the |lamnate to
W&Ba@ﬁ%ﬂyﬁ’%&%@ BRI Fcfarertobeof 3 DermopRt SRAKY Fesin ArpfEix dn a
fethf@Bind Fi8&WasDBRE Prihtdd G c@&PORRYds a?éjtyﬁl 119 ]ﬂze%raﬁadmy thhng holes
tenperature epoxy resin because of "the use of slc
inghq brard tq pravae-the wddes edraetiongopihe beyd, e@ymwllwf‘éectncal laminate

t \Y

bRNEE S ol e Rl TBARL BABRT i el Pt ettty
¢rbssdinked andclisphy dsittichess bItllst thérefoesigecebary ttEaseqsomy dr111ab1ty of such

ri.ttl eness can .cause del.am natj on.and.c .of a.
bt 08 TP SR PP g R oDt Rt L BR PR i
Adeqlidi@y PROMY rigorWs tHeliril Iz s&P i8S Yrddkdslof alakink bntb@8itdul Boards.
or screening nmethod.Drillability of epoxy |am nates is
current |y Tas pasiRendeldf QuiGRht i€ @S kdsMlt bEGE ttfbination of the fracture

properties of the epoxy used to make the laminate, the stiffness of the assembly and the
adhesion of the epoxy matrix to the reinforcing fiber glass mat. Delamination of the layers
which make up a laminate reveals a detrimental propensity of the laminate to propagate
cracks when under localized pressure. There is an urgent need in the epoxy industry for a
high temperature epoxy resin because of the use of such resins in lead-free soldering
processes in the industry. However, a major concern is that by increasing the temperature of
degradation of an epoxy, it also increases the brittleness of the epoxy. Brittleness can cause
delamination and chipping of a laminate during drilling procedures. There is a need in the

epoxy industry for an easy drillability testing or screening method.
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process including drilling fabricated | am nates usi ng
actual expensive industrial-sized |lamnate drilling

woreabiossge3 Access to such | am nate manuf act ur ePCEUS2008/087914

drilling machines is not readily available. It may
also take a long tinme to obtain such drillability
results because it requires the analysis of a larg

nunber of DEHBPHitH epwdarﬁwrﬂéfslsaﬂrr?ﬂthrarﬁsy“ﬁ%éﬁwghé&ostly testing
]El’o@e;syfn%ﬁldln-gftaﬁlling MrRaSd ﬁhﬁﬂa@é u@ﬂ;lg Eaﬁal gﬁﬁeln!;l'v@ﬁhdm IsDES
makes 1t hard for raw materi al Supp iers, such

1@@@)@96 drdngmanhgsl cAecsss tp sualdainingfe ntahefagtuige's drllhng machlnes is not

e | i . . , .
BEIHPIRRER oy g WLl FETROR iy FRATIGI Gy cgue i
teguiiten @icemaliyss chalage hembared sﬂnyll tiii@dlhofee bh highlyfmagnidied pplctures.

that .is, . th urber. . of drill bit can,
Bt pse g b PR et ot et ottt Sflies, such s
SR} AGIProéRc &g tb Bemifl the bradpdrickiianced ofatiRPenpokitdhiAad fom a
is the wear of the drill bit over the nunber of hits,
foraulggiirof ey AYtesiRlar act eri zed as fl ankwear. These
quantitative estimates are done using a |aninate

drilling rREHIMEY” Fhrpokntaménatey if chageterized|by dha Iginepf il bit,
Q@%‘ é‘EuL Wtsttl% defiSdic c%ﬂ';‘BJvf%%b e'tﬁéﬁkg ! & ﬁf%ﬂnle%oiof
an y

i'n order to rmke an efficien a quic
dstaetemmgtheddnhﬁbﬂttﬁeofmacchwxyalhmina@ys thé wedrend tlrel dzidll bit over the
it 1s de prov a. .
BEUREE SR FaeHan B HeLrT g S B RaYed o op SR ppigges
dche pKiQY b GeniRatél@nllieemasiharet hod for assessing the
drillability of a sanple of a |am nate that does not

require t e atstdlis ol lobkiRgfopbn tlRLpenaRNP IRy tol tést bfinBéss?
desired to provide a device and nethod that can

Pprénnfcg sasly dphuisnrrds fo MRE Pl Brartrabek drrageign of the

&Q&fn{hbfhrt}%? BecBRIPhRinQfes AThATORAE & d@Bﬂe‘a uﬁ fn%"xﬁd% HQIQW@@;Q?&Y
resin wthout using a drilling tool. I's further

webpd eldeitiog prmgvatere lais devwed msnrowqm dfkwqmnfh ogthofl for assessing the
%ﬁf’al%ﬁl% &ga. s%%%len?c?énﬂrga e lhag goeggoter Cﬂulr tl%e ac @P&n%%n&‘ of: tl%ehsample
] ﬁsyalwpmmedrte promide @Riaubea;tndmmthqalahit |ceru1bxat71ldy a frre@m@mng the
resins ha ah| F@de radtlo glﬁ@ re.
Ib‘ifﬁs"B‘Paf%SFP Yo Hst RS eo‘? f& 1“8%‘% hIrg™ SB?A} ?8@{ resin

QHhsK uiBt hediihowser een fornul ations for making
el ectrical |Iamnates. The prior art only discloses

ful | -scal g igfirthbd RGirdds poviRAULKIcBE, qhidk RN GITALLSH, the
trial.Summary of the Invention The present invention

machinabiiet elcbppey lamineiee i.cadiliabdity mehtingt sorE andicuttiagl nady veith any

epoxy resin formulation, particularly from epoxy resins having a high degradation
temperature. The prior art does not teach or disclose such a low-cost quick method to
screen formulations for making electrical laminates. The prior art only discloses full-scale

drilling tests requiring a time-consuming trial.
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| am nat e conposite including producing delam nation in
the lam nate by causing a | ocalized defornmation and

WO aep08872dn the | ami nate using a puncher meansPERUS100&087914

exam ni ng the extent of the damage of the | am nate.

The [ arger the delam nation zone on the |am nate, the
greater the probability for the particular resin used
SRk of thagndeafdnat e to be prone to show defects after

[am nate drilling procedures. In one enbodi nent, the

devi ce forrnt gebdndthveiRnd ditdc@Bitd & hkePdevite laAdTB@bE for testing a
sanmpl e includes (a) a | am nate sanple receiving

lgtoppos i ipclpding Wﬁ@l@l@&?ﬁ%ﬂ%@e &1 e H@%@@h@wng a localized
g@&ﬂﬂ i6n &a rBh QN ch %gaﬁxﬁa?eﬂg 1 alpl nalefifnéael@a (?th@l?é!a'iﬂlﬂﬁ the

or testing, t1on means for causin
entent ptitbatanige m>f the lsamnate ashe lorger theidflammimatodn ZtOhe o tilananae, the

%I‘ﬁ%[grnt | %I‘ﬁgabalrI%%O&Zl\llel paglcu?% f‘eSIéI usec{ tg)mag @1 %mlnftg)to be p&glée to show
dedgctdudletlian@nate &aNR gocedaiesl sanpl e hol der means nounted
on said base, said sanple holder including a cup

menber f o 6@ dhibagintdhg tearpice fdﬂftesh@g’fﬂhél atigability ¥E4 lainGke
al i %Hmant agai nst the cu menber ; m§> a rod nmeans_ for
egdes aé%ﬁ‘é‘?‘é sapl E)éﬁ‘ﬁﬂll"@ﬁlaé?e B’ wblapingfresapplegpreiving

%%Q@ol?f:aptaﬂ@ of g%@h’l%*)l@gn Q@lsﬂ)(ﬂg@ﬁﬁsﬁfdn‘mr t@éﬂl‘Ag and (b) an

def ormati on of the sanple; and (d) a neans
adentiton megansier ¢a@@lngrelam§eltt@iloam@ af k@&trpnmf@lrf@@ﬁﬁlt@ lagiatg sample.
actuating nmeans nounted on said base. The design of
t he pr esem aijotheeembaestimels wf the peasetth inysntepn| tbrwdc‘d@t includes (a) a

l?a%g ?g)sirlgganls %r h%ﬁ?nlggaasgpllp{éaglé da le(ﬂoi(E:ir mlggﬂslnllou? o¥1¥ﬁ11d base,

am na
ghﬁi/ﬂamld I®1des eﬂluﬁmg penp oremberepr lﬁﬂ(ﬂmg b]le@amplel eﬁlaaﬁnacma verfical
%el am nat ion area in the | agl nat e. caused Qr

FOBRRGISAEN B F PSR G 1 1O OHATHRERTRIBE f etsﬁmple perpendicular

Pahd NIEBRITCRS si oftthesahM dAadify anlil@enpRibh AR @ASE1a06n bMBe sample;
lamnate is the result of the conbination of the

a4 ex umeanp f peivptingghefod pgansetp vy frompiee semipfes pradsactysting pgans

ham enbly and the adhesion of the epoxy matrix
to ttﬂ%nrsél?ﬁ%or cing glass fibers. The well-defined

set-up of "[‘hg g?%l)%}ls(}f Bﬁ&%ntq}‘lveﬁlﬁ&h@ervﬁ% gﬂ&blés q\{g\g—tcf)ggs g&&gnt of

t he use of a erform e I ndentation
@x osblluemmy e ddlladilivy, Irolttylgmizmgumdrcatsimgl o ephgrianmatpar Hda

non- npt.ori.zed ds. Br.ief Descr i
o] e PO b HB s RBRE of ST arTAg: PRE e
Qluesietthd in¥@Rdtiod Borrdldres Wiftodhe REShi BNy Performances of the laminate.
The performance of the laminate is the result of the combination of the fracture properties of
the epoxy, the stiffness of the laminate assembly and the adhesion of the epoxy matrix to the

reinforcing glass fibers.

The well-defined set-up of the instrument of the present invention and the
use of a motor to perform the indentation leads to excellent reproducibility of the results

when compared to similar but non-motorized methods.
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formof the present invention which is presently
preferred. However, it should be understood that the

WEe@smest72d nvention is not imted to the preciBEI/US2008/087914

arrangenents and instrunentalities shown in the
draw ngs. Figure 1 is a perspective view of a device
of the present invention; Figure 2 is a perspective

et Desd 5w of a device of the pr esent
|nvent|on Figure 3 is a photograph of a perspective
vi ew of a Fpbhe pPeiRosiof dlugeitingdhegtresendnysngei fie qriviast shew 2
ﬁ)lﬁﬁ% e ?es!:r'ﬁ:l 'fﬂ\)aﬁtﬁ(ﬁl Vﬁﬁ&pll %res&itl?%t@g‘red 'Ho%reverhl? Llﬁl)uidrbe

f1xed p03|t|on bet ween a rod nber and a cup nenber
mfdetstved thev the gres@it gyertion i sotélnsied o th prgciof arangerpenteander
1n“ nk:&&%ﬁp%ownl %ed%“geV|ce of the present invention

Actadin T artathed to the cup nenber before

::. 23 Snggle 1ga eafﬁstpe{sHectlggﬁgnge&%;Elg\g%eroghl%eﬁpres%gtrlgve% 10n Of a
Cross-sec nat "
oS her AR b B oy SRR Bh G RERBe B S Pl gresen
wo¢diiogn of a rod nenber of the device of the present

i nvention just before the sanple is deformed; Figure

5B i s a Cirsse 3RGlphodataply by pedpedivk 3w sHagoR AR € dwléerbf the
a pressing |load bearing against the |am nate sanp
RESHAINY R ghpvdngnlapdtalficaiilen @inghgsl rienbeld A &X?‘Hé)s’f‘i’@%d
RRELdn A o@nelnBE: 189 OFHRAberr tehRyidevi ce of the present

I nvention showi ng a predeterm ned anount of

i ndent at i %uﬁ{4 gejsﬁfe'@w‘ & c@tf) n{elﬂf%ell ﬁﬂ'ar}@(ﬁ ﬁleﬁlﬁngJf e dev1ce of the
Figure 6A i's a photom crograph of a | am nate sanple
presjeor inventioe 1mgldd1efacsameld auwhn@toahde| gtz eforetthrod mpfe is

sent ntion: gure 6B s a E omi, crogr aph
(Eerq ed% ressm e ead leitlbn o rod mem r a alnsp t eAsamaq,lei er be| ng
subjected usi ng the dgv ce.

mn own I n
the pres eﬁ% ure I1’§t O5S-Seatl nal 1ew 8 darglﬁlgtgg%rg}gle %Behgd i.e., held
igldet tabideh h)tu}@iihallhaﬁtaﬁd hﬁédd@rtloﬁlog d k@] niénbes ofithe device of the
phot om crograph of a |am nate sanple prior to being
HE*%PW%ﬁ“ﬂgﬂﬁg‘ﬁ“ﬁgwﬁﬁemﬁﬁﬂkﬁ%?ﬁgd of the present

i nvention;_andFigure 7B is a photom crograph of th
| ani nate S B SRGHNS .Ser?tlmwéuw of A, luinfig satppls Rih a pressing load

%&th&éaﬁgt ﬁl@lahﬁl%tté ﬁﬁlp@@hegn 'irhlelgﬁjt@ ¥hqRnaRg tHé%hB BRnBEr and the
t he present i nvention,
head portion of the rod member of the device of the present invention showing a

predetermined amount of indentation or deformation of the laminate sample;

Figure 6A is a photomicrograph of a laminate sample prior to being

deformed using a device and method of the present invention;

Figure 6B is a photomicrograph of the laminate sample shown in Figure 6A,
after being subjected to testing using the device and method of the present invention,

showing good and acceptable machinability characteristics;

Figure 7A is a photomicrograph of a laminate sample prior to being

deformed using a device and method of the present invention; and
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showi ng unacceptabl e machinability characteristics.
Detail ed Description of the Preferred Enbodi nents In

W@ b@9ogi7edW ng det ai | ed description, the speciPCTUS2008/087914

enbodi nents of the present invention are described in
connection with its preferred enbodi nents. However, to
the extent that the fO||OMAn%ldeSCYIptI0n IS speC|f|c

to a part if6reafB Bigbaicmiesah of hedpminatssamplgskovt ingfigre 7A,
ﬁfe? %&Hé st?&t&@ 't(%é@cﬁmg dsﬁlg s deoltc@ QIQﬁQetB&i Hend érlc:ééﬁ@ 15@én't1¥§
only and nerely prdvides a conci se description of

shemsl wascepintlo diaphanbglity Mesastedisinggl y, t he present

invention is not limted to the specific enbodi nents

BESiFLd ﬁ&%&ﬁh%he@véfe&eﬁté?@&odnﬁéﬁ% present invention

rnciudes all alternatives, nDdlrlcatlons and

equi val ent fefiléﬂ cYMtaEl'ahH EOSidn! HE m%d fits of th

appended c?gﬁns ess otﬁsgﬁwge sS a rgge?gnagpﬁmau

tngergiomategiesibed @ commoemelith by prafeuochgolmelnnentm dﬂw@h@sr, tOhtbe
b SRR SRR 4P bR U b

GIRITP e PRdsent teetfiuadSit [¥iiXtk e $o B i1GARABIOETY aSm&@Ely provides a

conpounds As used herein, the singular forns "a,"
oogpise degpription Qb the jexgRigry ephed 1B’F’EFF aﬁcqoé‘?léglléﬁ]&eeprﬁﬁw%gentlon 18
ﬁ(ﬂ %nﬁt@@%@tﬁ& s&'cﬁ@%fnlﬁo&ihféﬁt@ﬁ@s%n@éd%fow $6: ralRet ﬁlrerpkégglttnglentlon
drawi ngs wherein |ike numerals indicate |ik

@pled@raﬂlgltematg@s endadifidafionst angteguivalpess éttngdiithemnthe @ﬂe gcope of the

EI?C%H glésor testing device of the present invention,

eési gnated generally by nuneral 100. In

accor danc e vent he t

nachi ne Or%ngges%/ Qt(l:ut‘éljavisg%[a?e% g Igaéé Q}cgﬁ) A.l%{lté]{lﬂ a corr?p% hJ] U a
comatonéena iicludey thandteribl canpduhfair koypaienenydtsélf,of wall hest
soﬁﬁ)&l nen or test saggl e of | am nate 50. The term

PAURR Wit jofT MAETIHS CGMRRINGS T FURRIIENE GUhs mixtures or

QOREAShS Of Bhpsuddest specimen to be cut or resized
wi t hout show ng cutting defects such as but not

l'imted t QsREESeRGn, Ahe SEVURP FHELs 8.~ the” RHYBS” inth e IR Hral
"drillability" as used herein refers to the propensity
gsferenee arless dhyeqonigrtclgasly Wictaggsiotheawisev t hout showi ng
defects such as but not limted to del am nation around
the hol e Mgtraringtodie drawings wherejprtike hurgeralp odivdtetlife elements,
gl {nle 1qﬂ11 %8 e§on e(?n oﬂﬁ‘ﬁént bt ﬁ%retemﬁ% I)Let%;ting QEViI:J](?f tfleeﬁtgéeﬂg

&vi ce I nc es a sanple reteivin
invention, which is designated generally by numeral 100. In accordance with the present

invention, the testing machine or device 100 is used to test the machinability and the
drillabilty strength of a test specimen or test sample of a laminate 50. The term
“machinability” as used herein refers to the propensity of a test specimen to be cut or resized
without showing cutting defects such as but not limited to burring or chipping at the edges.
The term “drillability” as used herein refers to the propensity of a test specimen to be drilled
without showing defects such as but not limited to delamination around the hole made by

drilling or smearing around the drilled hole.

To facilitate the testing, the testing device 100 includes a sample receiving

assembly which is designated generally by numeral 20 to receive the sample 50 and to hold

-5-
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assenbly which is designated generally by nuneral 20
to receive the sanple 50 and to hol dthe sanple 50 in a

w@ompnssses and firmy in place, in preparati onPEDDS2008/087914

subj ecting the sanple 50 to a pressure or punching

|l oad froma rod assenbly which is designated generally

by numeral 30. The rod assenbly 30 is actuated by an
e sUBRIF A IrERMISOBSEE HENY IhAIEH 11 RCRIENIO ARt B Hs ébfaﬁawle 30
% }ﬁ]é!;gﬁ[;: at plﬂlghlng 2§ Iﬁ’bhlnagrogl QSSEIIIIQI'}”\Xgﬁ'Ch]lS §em§n@t@ﬁ geﬂeﬁally by
shown an apparatus suitable for assessing t
endral 30 ITh@ gpd@cssealblyemlaﬁrguﬁt@kbm@h@ptm r(lq;m@aseﬁrralﬁy yvhich is

e speci men or test sanple of a

g&t@%@%&%@ %5 @%%lx‘@ resin lam nate 50. The |am nate
sanpl e 50 tric confl ur at i but

o erer abl e Frdar iett 5 BRI G rordpsioine
the tihllztbi\luy sf destapnudarpf sha)eaepﬁa&rarbl}t dquﬁknlmsd) tddn epesimngnloe test

made of any rial d c be of
%aﬁ}P&%%é‘sfg’er saferyl ?R? %S‘in HR3E 38 Eh%ﬁ‘a‘@afersé‘ﬁli’géolnéaéfé’? any
%é&ﬁleﬁ‘fc cﬁﬂﬂigﬁlrzit@}i%ﬁﬁs Qfeférﬁﬂif Raheplamdy @(ﬁda?é sha @ngmﬁa@ fi@m with two
ypi cal thickness for |amnates used in eﬁ) ectronic

dfpyiane ak 4 ewain taeknepsal Thy sample 5 mep be made ofaniragerinkagcambe of
ﬁg,%xkl{eﬁé ' ébnkﬁaﬁg 'Eqim‘hat@ M 1383l Z8eRf twoRE AR Ss f%mmate

sting I's generally a rectangul ar shape, prefera
sgwarle agth hpe typicdl ichicknewssrfsi lammaafs uieldomlad:tmntc a@phcatlons

f’%ge%{é ‘%ﬁw %?@113&?1?36 rP‘IiS'rr]?i%gg tre%n @‘?if#t é%d%cg%ésofzﬁeﬁample

fbbﬂ:@ﬁingﬁ@ g&idtAly a8gctdngﬁlﬁﬁéh)1pd [irefe@zl]g)t hsquﬂe%ﬁzﬁfea\bitlydlrﬂehﬁons of
nple i.s 10 cm (3.93 inch 3.93 in

@%fﬂ AP STRUINGHETE é%%!‘m]@eﬁé Os‘i‘éﬁlfﬂz@ Cfns(7 %@ ehey) I“wadlﬂbfr‘ﬂd from

%9“5 cfl (f"?mn'clllésm%ta@&ﬁ 20 I3'1?1’)(7 8% Ei_hcﬁesg‘lﬂ léﬂgtltl OPI%Q%E{ ﬁle@'ﬁﬁl le is

preferably from about 1. 7 nmls
t(bcra b’o%& ingheg) tnvnluO(C'.fﬂ[s(3793nﬂt1¢hs:§) Sq Rk E@ﬁb&@eﬁsofghﬁkﬁaémteea generally

e SR PEAE) 09 3, PR, SO AL 8 o
:htxmadl 2 uifnd (40 Ingiiy tat abottead mar (7.0 maitsir Ehet damp&asmibg:cteh talghans
'ts hi ckness. .In jts ) est form

Lo Bt bt P Bl sttt PR e R Bt o Dbl redsdorged but not
taa@ Sufi€lent o &R IpEndtAE Gle\shinple AFSQIFDLhiglRREY. al | 'y
i ndi cated by nuneral 20 capable of receiving a sanple

50 for testjhsost@inglReRnhahe afh'iusﬂ'@()%hih@ rek&@f invention
assenbly generally i ndi cated g’ nunmeral 30 capabl e of

%Ii*ﬁ“é%st% g Hha suploFaseingrpedhgsparalboindigsied bynumeral 20
gf)f 1a8kj HEQQ %n%?@% f%h dtlﬂéﬂ %Lﬁﬁérﬁglo Yr El.g{e{ﬁn{) %%O(f;%sembly

actuatlngt ing ro
gfmmﬂyzlmdwdteaganm¢ralt3ﬁ)e:a§ea>ﬂmbf®oﬁi@qtlngradd ddfemicg@ihalsdneplopO; and

%na%qﬁgn%]gga %g&lgr%&g‘?‘{lcﬁge P Sn%gngﬁi 4&%?&’?1?%# ?Cé"fam%@e punching rod
S0 8M tosvaaf and against the sample 50, and also capable of moving the punching rod
assembly 30 away from the sample 50. The materials of construction for the components of
the apparatus 100 of the present invention may be of any material sufficient to provide the
testing loads to the sample 50. For example, the components of the apparatus 100 of the

present invention may be formed of steel or a similar metal.
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the apparatus 100 of the present invention may be of
any material sufficient to provide the testing |oads

W@ 2oovkgs7ehnpl e 50. For exanpl e, the conponent sSPCF/US1968/087914

apparatus 100 of the present invention may be forned
of steel or a simlar netal.The base or platform10 is

the foundation for nounting the other conponents of
t he appar dt'&8ase@ppladermelhis e, foynqationaigpmepnting the other components

61&kd Apahanod! @&Je?aﬁl'}‘ tﬁ@ b&BY0 § azl%ct%{g%aﬁr T GKMESSm Eﬁe Qrﬂie
enbodi nent, the basé 10 may be about 12 inches

tlslho}m@y e embodingeshis b{s8 0 Bay ipp akapya? mchasd3Gbom b}iatbout 12
nc €S Id(p ? g’rg} &ig!o ﬁSF(#‘ %)Ié{.lt J;Iill%h?% % ;n%grﬁ]n%k 'ﬁ%ﬁ)lgﬁ) flo%ﬂ%{r be of any

I on

miatynil)qﬁ c@atrhgtiobgfopadaypichine am&,napmhyy@ploq{iw lenpelycihgplak,

eel, etc The base ot her conp one s . of
P“ﬁ&’“&@%n&ew‘i‘iﬁ‘o“%eﬂ’teé% hE@lf 'i?aﬁ‘“ei(gi?vtﬁm? Bt f%{’Eﬁ the device 100
ARkes thdigto porasle HARhUsREUhe HVicd 1@ Qﬁfﬁﬁlcff)ﬁ’la&ﬁf@cb@/&a&és or
desktops The sanple receiving assenbly 20 is suitably

#aYePS - ng that can receive a sanple 50, wherein the
sanpl e 50 can be placed or disposed in a position for
t esting. [The sampplefeeriviag asppblizléntuitakln én}’élama‘lhét can receive a

.9
B R i P Rl A PRETRFp M3 1R

ijektraqbadbd:cmaﬁkﬁhe snpipheecagangasa¢rhiyly 20 dcbmlatsedalbqlongawé Uaghaped

R PR PG ARSI anet Gr Ty R AT By eneraly

nuiREEaby ddnailt’achemlyt Qodiel t&}ﬂ@p@@e@&mﬁi@&mme@m amPa

The cylindrical cup _nmenmber 23 nmay be attached to or

APPSO THET ERTS A G4 O S i Bk sy thg shaped bracket

&%B&Qbe TR &ﬁﬁﬁﬂ@a‘i‘ Eu}ﬂﬁé}ﬂlﬁ%r 28 Qlay 68X ARh& t0 UP hﬂﬁge(ﬁt% the U shaped
hesi ve, a ¢l anpli ng neans or a SCrew neans. t hi

brﬁ@teame@bert%@y eupsuehib aftachentgneans, fuisaeinple v@m@ aaﬂdhezlze a

ShbE ek B R AGHe  TRURSEA R 2 1y S DS RIBSTo one

hr eaded caV|t on on
irhﬂZQa fofith2 2 & sitaped leadkievi@erhbee 23 euitw smewbm‘mlﬁﬁf% Hihha threaded cavity
ntation rod senbl also referred to rein
P ARG BLegg 3¥%tﬁ|r?f"§wreélbe SEeyanBT T 5@

conprlses n. el ongat e thread r raI
i ndi cat ed Tﬁﬁmﬁl ‘? mgisserabl fioﬁaﬁof’F‘&‘gE r[g E?FC ARarhey as a
S80Rh2Edasicnthy; 30, @4mPMsdd um&aéat&%hregdeay&d Rekb&aknerally

col lar menber 33; a tightening screw neans 34; and an

ndigntedbpumpirsl 3362 cyPREriGal AtaRion g Iemeer @Q@f@ﬁbmghcaeﬂ pysnumeral 32; a
%ﬁmﬁﬂ%ﬁﬁr hBSbAGELAL G AERAS, ASKETRIMd H0in¥lcBoPpiiNaT The
punching rod a.ssembly 30 is coupled to the actuating means assembly 40 via a shaft

member 42.

The actuating means assembly 40 includes for example one or more motors
(not shown) or other devices that provide the ability to move and control the punching rod
assembly 30. The motor or motion means is preferably housed in a housing 41. The motor
in the housing 41 provides a means for rotating a rotational transfer means, represented by
rotable shaft member 42. The rotable shaft member 42 is connected to the motor on one end

and connected to the punching rod assembly 30 on the opposite end; and the shaft member
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The actuating neans assenbly 40 includes for exanple
one or nore notors (not shown) or other devices that

W@e@igks2i he ability to nove and control the peeiiE2008/087914

rod assenbly 30. The notor or notion neans is
preferably housed in a housing 41. The notor in the
housi ng provides a neans for rotatln%ja rotationa

7 %ﬂ@fe&m%%mé mof eihfodheritngling {Pdrasteatpl e3ls A ACtH¥ g dpeans

fsgemﬂl-? g0 FRthaklof gﬁg@fah ffedﬁt%%)ltcﬂ' glefn%elcﬁ@rw ek ad nlid.t’oﬂ'd?ﬁor on, and

notor” on one end and connected to the punching rod

asigdingsing 18enoH attachedppdsihpesingtd; and t he shaft

nmenber 42 transfers rotational notion to the punching

r od assenﬂmysamﬂeEh@wagauammmgoﬁmém@aqsaémumynﬂﬁwﬂMMy40mﬁ

]?rﬁfera%g/ attﬁ&n‘ﬁgo grensl’ou%Ped%fngh anas? irlpdt"féhg t I n ment (ﬁo%ﬂonen{s QO and 40

@intba @indel with ahylendausdangsuél as Whie ars ﬂi’]ﬁbilee mmenammgwuh nuts and
senbl 20 and the actuating nmeans assenbly 40 are
@f%?@ Ye3t''edlhed to or nounted on the base 10. The

attachnment of canponents 20 and 40 can be made with

any known Iheranbegigient shedy-shapghehanprd giepider ol Atpheyiings ;

Wedi Dinf s SmB1) Ao RBhipa ses Alretib faBle TE AWUIRERD&: méifibd? ?€a removably
enbodi nent , the U shaped channel nmenber 2 1 of the

arahsdgo pebehapes greabste Atiendipgon Eoyipwyi ssaerally mélﬁﬁvébar gumeral
{1%0 Eo%%g'a% n;%%@&&éﬁﬁémxeé shaRd LEIRYAReY tl%tbtl(?cﬁ%l?l?ﬁqzrbtePQ Blhnd the

epending on I1ts Vview,
Lmhhpedm]embéxyzlb Lareaarswlmbzelibg)gdtm nMagber 2Lllb$shlapleaqbectwmmeéwed in

or C-shaped .channel en .the bl ock nmenher,  2l1a.a t he
osratb s Pt Al Bt B St iRer” SRERaG -85,
m8mberh aad poRRRA 20 H MNRA fbiihs@nO&6ths BGitsl o e ‘WIS th@su éhaped
portion 21c which forns the base of the "U' of th

weherd d The Plisek momber gy fosmp, fherothsharp of hnile rPffﬂaf‘r %h%m%
ﬁEmEQQ 1aT{s reﬁfov&lﬁ@ meHbeI(Qfl a Eﬁpoe%lﬁg@a@%tm % thg L. sh;ﬂ'é@

bl ock nenber 2la forns the other arm’of the '
werwbepebl byramidaowa meafhrach esamadhdsevenesevay mpdns, QranntSkaed bolts In

liins 1ns\{anc!3 Mle%tletm 5 Hl 1% gttatc %lhtl(i m%rr}l%greéjlb%e a é)?ural%% gf t%}{eagedybolts 2le

means Suc
mum6wmndﬁgnhQsThémnmhmsenmsmannEOfMELhmm&ﬁmhﬁﬁalmammﬂzl

attached to b plurality of threaded.
Soras ShenS BB Fidienburarts Topmaty witho sHE Hidpregnel
AibithoQhotloR@f Hethanpel shRadnelmydEMD&Iring e iRIAVIHIE Sof ®he laminate

means to facilitate disassenbly of the apparatus and

1OPELRYIRe PHshing Fad265e0Ebly &) ped PrgVidest 4 Berns fo qapiey hgndlk dhsesgmple
?(5 &f&gﬁ{e S g@?{ cl e(a%{vﬁ:gn Eﬂg%uﬂ?] ngﬁﬂ &@tah&) the uﬁien@apgn rod éssembly

amnate s the punching rod assenb
() (A o‘vlltmiwvalyﬂbaﬁsshap@d €eba@inklymdralred IZECEId‘eéSOSlEmpﬂChmed as a one-piece

member instead of the individual pieces 21a and 21b.

When the block member 21a and the L-shaped member 21b are assembled
integrally together with threaded bolts 21e, the resultant U-shaped channel member 21
preferably has a base portion 21c; and one arm 21a and another arm 21d (as shown in Figure
2), respectively. The U-shaped channel member 21 forms a groove or channel 21f for
receiving U-shaped bracket member 22. The U-shaped bracket member 22 is slidably

mounted in U-shaped channel member 21 through the channel 21f. The sample receiving
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50 once the sanple is clanped between the cup neans 23
and the indentation rod assenbly 30. Alternatively,

wo b@Bssbaped channel nmenber 2 1 can al so be nBCHIUSAS/087914

as a one-pi ece nenber instead of the individual pieces
21a and 21b. Wen the bl ock nenber 2la and the

L- shaped nenber 21b are assenbl ed |nte%%plly t oget her
W?‘ifﬁblf RY is¢tadres 1 meunterkto therhase Khip theheShepediigrahgt 21b by

&t&@ﬁlﬂg the WBAKE Surfacd 2 34 &hes @l Qllla\ée(ﬁ" ASmBer?8 % lﬁi@ 'EJp' sgﬁac%]fgoe 10a of

and one arm 2l1a and anot her arm 21d (as shown in
the GepeenePyber HesHedi-shaped/champpd mgmbbradael mohetpdhen thabaded P sgeh that

%‘m gPoQ’V‘?o&hg%n%P%gf?[hf%‘ ﬁ%_B&L gééf Eargf;lgg%eé A r‘%% %h%?t&ﬁy and
sdralithtol tire faoeiniaed therbatd- Khaped channel nenber 2 1

t hrough the channel 21f. The sanpl e receivi ngassenbly

20 is attauwb Gﬁkh@pedlmatﬂ&teﬁlenﬁmr phef tbasealplf()revélang hembly 20,

L- shaped nmenber 21h by attaching the botto urface
%1“&’“6? S 4 f8e ROripy dntﬁ%‘ﬁ]b‘@nth t?"ﬂf‘“%&o‘ft’t‘?& %ba“gl??? deecqiyely. The
:Jrgﬁ 20b atd®cRASPadRABE! frdif eachifnel- A1 Ghat\Gher MRARES

1is mounted on the base 10 such that the groove or
’élh’-‘ﬁWh with phefbages 2 2apefamaH apleged mambsl Thepsesr22b and 22¢ are

R ARERaPOhAQRE 2 A AETGR! B b f Bk M o 3fpd G haped
mam’petreiep@dmg‘wn utg vaszs erablkey n@Gberc2pihi sbﬁapedﬂmmemmmbeo A2 is
2a | d
PBRL R Py ohibn 2R ePbOhPE Ao b33 B Aied R pgspannct 211
éfr ORhpaC &haﬁﬁd’l @fembal B Widh @k hehs 120 agach pibt‘ﬁ&ﬁng RAndicar from
ntegral with the base 22a to forma U sh nmenber

fhﬁ shagpele 150k fhe, Hephapsd chanaelypgphendicat die apmps 5%’61“8 44ea924a
ﬁ%ﬂlzeﬁlﬁuyséﬂé%a&ﬁlelttb ﬁlethc%qOB 8 hopaetipe U-shaped (or

C-shaped nber depending on its view) bracket nenber
22. The UU%B ANk ngpéfatﬁé(@tshngmBﬁfck& %1e'rr§)elai2 QRechs W tltngacfeﬁ Role
base portion 22a of nmber 22 being slidably nounted

14l forwscatviag helthrpdded a?fd pnstea gbdTlecshan mledmhﬁeiﬁ)le attchdd teithdinside
¢ h%% o %S%EQ %rr‘l?l &4 eP% t&h(%‘%" ”&m %er eﬁ‘tﬂ 2§c g&Tfl 3] %&rQsesA
iriess B ofréhe Zﬂbmamﬂer% ds Wselohﬁi‘ Juzlo t‘liaaﬂhé yupaﬂnduth) chaﬂabﬁldntﬂly

the face 10a of the bas 0. One arm 22h_of the

(oL &B@&h%&ée@%‘é% hofetrs Pca OB 4t APRYteZTH ??% absFURgtogth 23c of
e durf REMb&E O8I Vi fsdd i drRmeadRE2 I Qd HBAEE thdhded 38 nfeHder 31

menber 23 is attached to the inside surface of the

spehrarrartirreidde pEee olhe Fel mowthd3e ubherplindiicazep MeRG’3
By 6 QUERT e 2R ?ﬁ)y @ﬁé khé\en ks Jﬂﬂa%%/ ég’nelm%g“ serew feans, or

positioned such t cup nmouth 23c ces rect
nuts and bolts. In this 1nstance the cylindrical cup member 23 is attached to the arm 22c via

a screw member 24.

The cylindrical cup member 23 of the sample receiving assembly 20,
comprises a cylindrical wall 23a integral with a circular base 23b forming a cylindrical
cavity or mouth 23c of the cylindrical cup member 23. The base portion 23b of the cup
member is attached to arm 22c via a screw means 24 with the outside bottom surface 23d of
the cup member contacting the inside surface of arm 22c. If desired the cup member 23 may

be any geometry other than cylindrical.
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across fromthe threaded hol e 22d | ocated on the
opposite arm 22b. The cup nouth 23c of the cup nenber

wWQ0wessiesposed on arm nenber 22c¢ such that thBCT/US2008/087914

t hreaded rod nmenber 31 travels perpendicular to the
pl ane of the cup nmouth 23c. The cylindrical cup nenber
23 may be attached to the arm 22c known neans

such as byhadweadrdied 34 Of By PHEAME, rO%ﬁSS?m%lg 38 Ae adttplend portion

81 bl 'a%rdxﬂﬁ&l%ﬂ@ S@rtlglhglbc\ylltﬂ DEfdaga] mGHR &R{Uﬁ%ﬁc g&wleecn the distal
attached to the arm 22c via a screw nenber 24.

ayl prwdllmalceaﬂs clhs ditatiord p@Borpd1athaea sramsh berfneftpbmv |slmag>ed head or tip
%S f?fl{'?l St is %soe'éf% éon‘?%@ g%nﬁéné‘ g6 | £ ¥‘@ln81 e%ﬁgphi%%%{; flsa

a‘cireur base ng a ric cavi
loaxagrmal Sﬁldeﬁ3ml®]50rtldne3 Ibydseddrcogad the ltl'ﬁe:meaﬁ’ﬂﬁ]r 3128 an ddagtor member
ggse portion 23b of the cup nenber is attached to arm
C via a screw means 24 with the outside bottom

surface 2 of the c nber, cont g the jnside
surface o?r%‘é %Eﬂeml ‘?P]Pé‘&estar?é??f{?ﬁ h%n%lgﬁxagonal

Q@edasﬂb’kegﬁzﬁﬁﬁ:tﬂoﬁldhtﬁﬁ ht §R@Ad ot kdcBR g GRY he-ﬁ@)nﬁll'yi&a%@e portion
rod 3 of the gunchlng rod assenbly 30 has a di st al

%Wd)fﬂ@?rthﬁeéﬁ?dm% laind agegprngxianel squtve sigest tockat fandle partion 220 at

SPLAREER USRS 2R3 chet nen Shg hpLals A s
meams assspmb}yedrOs ap ethptoe admber 32 Ips por énid dor c@ﬁmcvulg uhh adlagtor

t tact
HRbron S8 REel e ARbHE Ll o B pER 1 BROmpgoer 32 o
18 esll heémised up bedtiubiag Flomandshsingd 1 34 tht actadting Ghasah 10,
menber 32. The adaptor menber 32 conprises a

cyl i ndri cahe prRREI chBydriih :albiwmgm@aieds&ﬁﬁdmsp&é@y geometry
femal e portion 32a at one end for receiving
Heably fapurding &ythpragcketdemele gertign B2aef ﬂ[‘f’r%lal’tﬁ? @ala% 32odhe

I;Jéka QI Rk flnd r@dn Ph of gl@%&ﬁ)t(%'ﬂ%ﬁi)@?%ﬁl% bd zﬁ%hzﬁ)e or

por on 32b at e other end of the adaptor nemnber
foomefrg @ilrmewglgtth@cmmdm strenety 2f gfe préremalend aeiting 3 1b of the

&Fe%&esd 10 Iy 3 14 Qn a(ir(f] 1ont ﬁll% F%éc(t)an u ar sggkett ?err%aE asort%] 632%% te}1re

connec the a
ﬁia@toamdmam&zhﬁw berady ihape mcgmmetty fmgret:avag amcxorresrpemheg geometry

32 t he rod er 42 rotrudin from t he housi 4
‘ithB? q’f‘%ﬁ SNeLeY; arfé‘ﬁ‘ﬂ% ygans ?wsmglryo%?i %F C@Wg F“?%%B)ﬁ
BkRb&2tihR1apld ﬁﬂ%@rtﬂhg thtSdnd @Ynd2Bn@idYh GBAIFRET dbllar member 33.
suitable for coupling to the socket fenale portion 32a

of the adapt es11ABREGEr 34s a INBpIAENY AR Pun@REBY ads@RBIyBO that
portion 32a of the adaptor nmenber 32 may be any shape
igjremovably attached to the outer cylindrical surface of portion 32b of the adaptor member

32. The collar member 33 contains a removable set screw member 34 used to affix the
collar member 33 to the outer cylindrical surface of portion 32b of the adaptor member 32.
An indicator pin 35 is attached perpendicular to the outer cylindrical surface of collar 33 to
provide a visual indication of the number of turns or rotations the rod member 31 of the

punching rod assembly 30 moves during the testing.

The actuating means 40 comprising a motor (not shown) which is in rotable

connection with shaft member 42 for rotating the shaft member 42 and the punching rod
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geonetry for receiving the correspondi ng geonetry of
the proximal end portion 31b of the threaded rod

wWoremwpess733. I n addition, the rectangul ar sockePCT/ENNE087914

portion 32b of the adaptor nenber 32 may be any shape
or geonetry for receiving the correspondi ng geonetry
of the shaft nenber 42 of the actuating neans assenbly

aoembip &0 e Refey ndshaftipibir drefrdwpsegvi Oéﬂé%f‘bdAﬁUftCh 43 on
m@%&kh@mg1&ﬁk@uﬁﬂﬂnﬁ@ﬁﬁﬁﬁtbﬁgxt&?aIﬁﬁ%kﬁgwd%ﬁbo&ﬁkh@&m
menbe . The collar nenber 33 is a conponent of the
mtﬂbﬁﬁ mfgsmmﬁlwsl@btnﬁmy tigomethrtof ¢f nrog asivaidsl (pushed durader pe., the
gvg?ch?suéo%gtalﬁﬁrl ‘Joﬂ’d%hﬁ el g::JJCFu]%Peg b fthe%lgg (% rél ug%?tgl? onéenﬁe finger is
feﬁmswhﬂwre tbetwishy tﬁm/sxmmmtmron&éica]seplnmgs ba:fkfuomnt dsf@ pnsiuloar An
nmber 33 to the outer Ilndr cal f ac ti n
Bt e’ Sk Hehel S e FoudE AP RRPbLT e P bigise PEime
RSukiAe Bﬁ’(ﬂslgﬁ ﬁﬂﬁh(ﬁh‘é Abmloe: Ho'ﬂﬁn@ SUrke: G} tha dﬁdl&lﬂhg means 44 is
surface o lar 33 to provide a vi sual indication of

tigaehiheie the grnchipered é%sem'dt/ af pesheerpeRdicylagiofmipdieatdg pot 35. The
ﬁlﬁféatﬂ%r}ﬁ&hy% £rf?iqn(ﬂ§a?§r:Hi’rl vidPY SRufl Weh ferhdi of tﬁﬁ
tuati ng neans conprising a notor (not s

tnhriscle puschimg rodtasdeindlycirimkes tlimng tedting. shaft nenber 42
for rotating the shaft nenber 42 and the punchi ng

r odassenblly itSﬁmpl'Ektefomm tlwmahmﬂ afhasfitg memipde indiddesrpeoviding a

ousnn itch 43 on the housin 1

agﬂpﬁ foe dntaéleE P?f“{or‘% ?HSP g a‘blﬂhenéar“o’“ o1 ﬁlﬁe | SB&%‘F%? ﬁ%&ample
@ﬁbﬁ@haﬂe Gding thb epwitlisCln0 4B thie preS@itiifvgnd@daded to turn the
notor "off if not actuated (pushed) by a user, i.e.,

the sw t clwitiSref@disé B Hidres QA dﬁ/(ilSBethB@hé’lﬂloazﬁtallﬁﬁlﬁﬁie anple 50
the finger of a user, but once the fin I s renoved

befrmbeing tesiif (Rigures handsippad aféqytthfrﬁamp@é%wte%# iEhgrse P 1As

]BI@VI@I%I)/ ki@ %B(We%th ARrehOb @gu'nﬁq Mmﬂﬁ réc%lvmg assembly 20
attached on the housing 41, preferably on the top

wolufleicecybfidrichlecuh oesibar? band agbql grlaethiyly o bavingh ﬁhgaaﬂfrdaml member
g? hOUSI ]6%f Igélurr{l%a {50 to %n gesgela £3 h ﬂp fn%%}r%%%\]lgahglgtggn% Between the cup

unc
membﬁrzd iagditharod merhlsm 3il rmbha-aztt |t1regro@ mem:B& 31Tvechien diecanpla go

means. 44 and i ndj cat or n 35 provide

PrERRodicelite it homp ecaﬁ%% OTHF“?‘ﬁ‘Pfﬁ%e %awﬁepﬁ%ﬁrﬁéqanat@a of the
& 1ROk K For@Warh 18, ah@sdehiafon Which Eus&l dRhBSkion of the

form the method of testing a sanpl e i ncl udes

Beksilayens ndich makepp ghesempls. dhe mﬁ@aalp; a5sanpteieaen i tbharpaetus 100
L anb{:&%ﬁgg%{eﬁgl sgﬁlc%?to r&’xﬁdeotlfle st &q fs% ﬁl‘é Igﬁn]ﬁ@%)l lereferably

using the apparatus 1 e present
thpapmataton. 00 W folmededfercelno @tieombiaur es 4, 5A and 5B,
there is shown a | am nate sanple 50
The wall 23a of the cylindrical cup member 23 contains cup mouth 23c with

a lip or rim 23d for supporting one side, i.e. the back side, of the test specimen 50.
Normally, the test specimen 50 will be approximately 2 inches (5.08 cm) wide by 2 inches
(5.08 cm) long, and the cup member 23 should be sized accordingly. For example, the
circular cup mouth 23c of the cylindrical cup member 23 is generally about 1 inch (2.54 cm)
in diameter. The punching load is applied to the test specimen 50 by means of the rod

assembly 30 wherein the head portion 31a rests on the other side, i.e. the front side, of the
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before being tested (Figures 4 and 5A) and after the
sanple 50 is tested (Figure 5B). As previously

wale®ensdsesl above with reference to Figures 1-3pCT/H82008/087914

sanpl e receiving assenbly 20 includes a cylindrica

cup nmenber 23 and a rod assenbly 30 having a threaded
rod nmenber 31. The sanple of lamnate 50 to be tested

fest speqigen 3P wiferthe back éldF ghite Arecinnddrsts Hehe iR 96 Rhde cup
Adutf Q@o bMge E@%é@é@? 85 PhelihRH ﬂoﬂﬁ% 3 0sr &19 %d'lﬁé}@&l} 3Bihteads

punches the sanple 50 perpendicular to the sanple
beavsh aghrerdtdppratigdadd of the hen SHmi|tee, U-Fhaped bfagiotraieinber 23f and the

f
éuﬁlghlﬁ a{u? %&e%&gthong fin ogéc{% tltn% %st(n)sig%c %{'R# & CRI’THI)Hed by the
aotlating myﬁTs%O\My Iobsh:r\ﬁ@(tﬁe upmbdir@f sadnipheor thine niadd By thaps mdmber

SETh T raL foy e e PR By e ThY BRE 40 Plinfer aLopmd

ol BdaSi8AR Rcd the Re@h@Iaats dhshdarRppk Qéc@ﬁlmjgch@sehﬁ)l)f W Bebvent
of steel or other netal. The wall 23a of the

o PPRAERMTSEIM @awn&@hﬁéﬁllg@l%ﬁwrmgr@ée%ewc‘?%m h 23c with
alip or rim23d for supporting one side, i.e. the
back si de Tospury pig thesgpcespeidestinga S@nplwe@ampv is plpgedicergered on

PSS 550, L R L 2y P g .

”ﬁlhmahxplekﬁ@ msiyAedacketortol 'th&giny23d-'<zfltheeouammueh, 23chvé theicog ulesber 23,

GERRNG. s 1 Kot 6l Gyl o BRb e SR i Fieue <

Widin Gdilit:ib@ 1slr@ame agﬁnsaﬂﬁlsmﬁpllew tHelt6d hse&hbl$ PE.CANERNatbRlyDYs shown in
neans he rod asse 0 wherein the head portion
Bigare rSésfh§ S@HPIF AR N3y he Flrsé ?"é@endFd etweandhg qupirenaiege3 angthe rod

ihatgs o §g§ GlePBNthofetal b tﬁaﬁh@ﬁﬂlﬁnéﬁ&?3 Plotdtfemanually until

specimen 50 rests on the rim23d of the cup mouth 23c
sifght ¢oatagiuip maderbicthe K@l merhker B h ﬁ&ﬁadi‘?etﬂle pront sugface3if theghumplee0 by a

Ve%(;i r];pe%urez%:bﬁg«%n? %ﬁlg {ﬁcﬁﬁ 1% hI{ Elg(%eu%u%&ﬂllgg%%lgé g t this

e arm Brac
pdmt {hel Rahple 60 stdispbsed beefeon ﬁmbupam andnmmd podioh B dfesd

sgeg {}P[n O0is Eontr IIe t he Ija\ct ua nmeans 40 by
BBYRF VT A SHOME A G g an 6% VBHs I8Pt ‘made by the
pi n menber_ 35 and the final position of t e _pin

35. The bé@étaitdﬂ ‘i"'ﬁﬂﬂgd’é‘?eﬁ ‘BE&W%HWHW@ O }ﬁﬂﬁéi”ftgﬁ‘{%) glrhe
H6EHH 1ﬁsh@rnﬁ@ttw@4hhﬂa 92 BRSO BNEoSARII® ih 8Nk the rod
assenb revent the apparatus from novi ngﬂqout

ypenahly é&n"éhﬂth@ drigd &l is @etitigned eetbie priranqroefel thipadngthoteryed of
B 9GL8% Gind @sta@ bAcRA ﬁﬁ}n%er ézhsg a3 E{ém)(?mlaﬁbé}lﬁ‘f&%tated the
centered on the cup nout cup menb

hopaded HOIIIB)IlCﬁlp ofrha rdyl 18SubapB 1 bbes dluplghmmmeadbﬁ holplP8d in a rotating

?S’Fglg‘g,:,]welg%gnglgxtrﬁgveg ﬁ%hﬁéﬁg%{, ‘t())r (%(Igzte m(rerlnlggr%a %10912 the cﬁanne]oﬂf ina
sliding movement toward the proximal end portion of the rod 31, i.e., in the opposite
direction of the rod member 31. As the U-shaped bracket member 22 moves horizontally
sliding through the groove 21f and moves in a direction horizontally and parallel to the face
10a of the base 10 toward the proximal end portion of the rod member 31, the cup member
23 and sample 50 on the arm 22c moves toward the distal end head portion 31a of the rod

member 31. The distal end 31a moves in the direction of the arrow indicated by numeral 36
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for exanple, with tape or an adhesive to hold the
sanple 50 in place as shown in Figure 4 until contact

WO 20098852 gai nst the sanple by the rod assenbl PCB0S2008/087914

Al ternatively, as shown in Figure 5A, the sanple 50

may be first suspended between the cup nmenber 23 and

the rod assenbly 30 by a user of the device; and then
BHBovR i Figwpdr TBIs preatst apenshing Aetian againtiihe fragy pigppr face of the
&ﬂ{fﬂ@ﬁ w'hﬁh n@ﬁil?n @Mlsreﬂﬁ:f(frﬁl‘Qtl(ﬂF&Qﬁﬁlagb]to "ﬁg:as'aﬁﬁfe Sbh a ];ré&'ﬂatrmmed
surface of the sanple 50 by a very |ight pressure

prafsfiiecir aatl isgihapd tagﬂumrhé suthple ssaffisicat forlefsiradlee sample 50 but not

S
CRT OB R e Yo e B! 08 SRR BB copperey
mﬁn@bdmnmmhem(ﬁﬂknampkhmwn in Figure 5A; and as shown
in Figures 1 and 3. To start the testing process, the
notor 1 s tAurteechrioot titedt e Bidichiohpid 35 1sT15’b@1tlb’ﬁfthHcrd3€ﬁbﬂﬂ$he
turning the shaft 42 connect to the npt h |n
‘Pa‘rc?for ‘%S‘i“g‘?re‘% afiprhed dhswens ﬁ? APredpirEMnR ‘é%tée 0‘?
fbtdiSnPRPatt rANESs afe r&d?)?deﬁ By FRNGE RhheldaGict M(ﬁﬁéﬁﬁsﬁﬂa@l %bservmg
22d of the arm 22b of the U shaped bracket nenber 22
the naberied turesdbf thernpdipatg pin 85 fakesde aderelike ik ptepd eldhe number of

r

RROLLAR 9P i Jogblfs (LR ned fnliBf B LI, he
llmms of thms lﬂ}as labp b ciireda éeto awdb@rmiﬁ@d dllstamg tllchE:ad; hatmleB la of

Bbrd Bt 3t e Pl egs S b S B g P e e
afshbhe umghraeﬁb &he &lultlﬂgipdrﬂﬂ@neﬂt @dﬂ@ﬁﬁdomma@tnpn@sm & turn,
22 noves hori zont al ough the groove 21f

SATISRABIRS th%m%ha}almél&t ?r&ﬁll%Pﬁyfé eréﬁmgﬂeéﬂ Baﬁﬁé PRF9TRparises to
g sfA86d Hfnafnat e o ngﬁbll%amﬁ@mytamdﬂagmml end

portion of the rod er 31, the Cup nenber 23 and

sanpl e 50 1pfe %ﬂa@erﬁ‘ Efﬁb@&&eﬁf‘%@ Eregs‘?ﬂ}?(gfq lgatéleagglh§cttl?é saﬁlBﬁ: or
head portion 3la of the rod nenber” 31. The distal end

ﬁvllaclmg/ e)§ thersample 1&:I¢Otn§@1ﬂqdoman@all>t tyemanualbywackinding sheeh-¢ffswitch

W gﬁ [ aH) a 9 o? p ov@esénrt] 1 E/Iertcr{ﬁorne oth-l;lr]eI % glrmee%{s %the prefsel%t invention,
8 actl on dal ns ron e or ace he
Sla mi)loﬁ sBch, whintedd of valuﬁcﬁns of ﬂiﬂS@Smd[ﬁf)@Bmf the apy@irataka ﬁfﬁg@ntrol

he sa e 50. A predeternjned pressure or | oad
t%%%?ala&a %§?m% & |CECTCISEF Y5 MS CORP U~ f B8R %“ﬁ%nated

&@meﬁt Sthebitou R pREQMIGY 1681 RPNREL WL @hple@ad tHefa@pth of the
sagg particularly not tearing or penetratin

ﬂ@tVéIesi te the suge tsHerrodictkhi el gepmdutnhl@ PyRthP achiyablapy
I |
80 e 70y ] DA Gl FR ot s s
Auchapdeddnd deptthentpo ustiong vadiety Af qzmm:dleirlecdﬁimwingmnewnublled or
ation I ONS are.reco

t g? by ..
SRS b e Bl Ebohfo B G Eudiy y SREERST gtosimen
the depth or severity of the punching may be adjustable by using an adjustment means (not
shown) to control distance between the sample cup and the rod member 31. While this

distance is manually controllable, simplicity and reproducibility favor automated control.

Once the rod member 31 has been actuated against the sample 50 and the
desired indentation has been made to the sample, the actuating means is stopped. At this

point, the U-shaped bracket member 22 is holding the cup member 23, the sample 50 and
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the nunber of turns of the indicator pin 35 takes to
where the pin stops. The nunber of revolutions or

W@ enope8sTes rel ates to a predeterm ned | oad or pPEEEH088/087914

on the sanple. The nunmber of turns may al so be
correlated to a predeterm ned distance the head
gprtlon 3la of the rod nmenber 3 1 travels into

arended d 3 1oé theappseensily v torenyte e pretRls Phig “tvlﬁéheélahi%en the

& AWM 23 Bhdth Otk &daBod 751[' eaf @ESLHOMt NBusBEh @ﬂ%age from the
deformation of the sanple 50, in turn, corresponds to

advatingolins#bi the Uysh@peddhracmtanﬂmhet y2 gbng wigh thapd medper 23, the
I
%@%@%@%ﬁ%ﬁ% &e%(%g(ﬁn%@berén oy %hﬁrg?% l}%xgg;é% rSaTQI? ao ¥5D1b of

e ‘machi na
tme dsended xi3a diwae frbm thd’ll&:xﬁ)gceﬁlsshd&g sadkeafeinalaonigaiznsof thdradaptor

e r" punc i.ng" the sanp| e i ntroll ed

W e L4PT e Dot Tagel Hen G g e apiceie dipetion
ﬁém&ﬁ&cﬁn@@l@g BEdas 40f A& oPhssRRRls 100 R iheARuickly dafi8fble the
enbodi nents of the present invention, the on-off

Pl e fersanple reciainglasemehs20dDy manaalbyduckigrise fhe ghrgaded rod
ﬁgmga%l%gﬁ'{t %elﬁm I%%@ 1§1%féta§e9 éroﬁi thle néh%& 1t1%H and then the

movement can al | be exercised usin conput eri ze
mﬂw@rS(Hu@dImgldzmapwﬂme frt othef h@rcanmtmderm repoes the rsanp.if: 50 from

t(llaelsan\lég Haaelflmg AR sem n%atﬂg roed assembﬁ %) IS % é)li]y a}éua ela in Heverse to back

le’I's Tep POk

the ﬂfré&dhl@tddh&rmidsﬂﬁh awsy &ohi @y @ekmpee 51y andihemghe shdple 50 is

punchi ng rod assenbly in predet er m ned speed and
@ﬁ§?§ﬁ@g“§b@?ﬂanQnQ%ﬁ%ﬁgfmﬁﬁ&ﬂﬂgﬁﬁed and depth can be
set on a variety of computerized (including

ohi p- cont 1ot BOTRER the BgIoAHHRBTENSHAAyIbF 212 of the U-

SHapdd RRARE] ﬁl@lrﬂgér@ll |n?a?/ bR AL RIRRE frohth&URhSIa rcﬁﬁﬁiel member 21 by
enbodi nent, de or severity of the punching may

e8I @ptthm@d Lbylt oinbgs Zhe. ablisayelinw fregnt® hapoin eligngreyess to
ghg ﬁ_ﬁﬁ)cﬂ %J)d %ﬂéﬁ{dﬁ{) ?(ﬁ alpdet \ﬁ? g %atcs:g)? d1§e%%cqh<$ %Peagéadroa EF frm%qhe
atapior 82 byaddidng asuanmelhexatgynﬂ MIHmmmrﬁlblolﬁtHelrmw f famoithe

aut o d co r.od nber 3 1 has been
A peraeEg™ Bé?‘iﬁ‘ﬁ‘tp‘lr%gﬁéﬁt a%%PtQJ “the desired

i ndent at i has b e tothe s act t|n
means is g@‘%&ﬁ‘&d aelﬁ‘tty ?nf?fﬁ%c%%ﬁoﬁ?nts fcl’ifgg) U%ﬁ%ﬁgﬁdh%
AeRb&n22@e b H&hskrng, th@&qgﬂ@w%ﬁ%tm%@dedtr&ﬁméﬁfm' 39, aﬁﬁ%ws for
andt he t hr eaded rod he rod assenbly 30

the partabdlity ﬁfethg HnS@rlleed@@aCkgt 22spriaineg theyampisell: mfecopiifputes to the
&E@Hﬁﬁ%§§ &Qg%&¢gg@ﬁ@d rod 31. At this point, a
!

user nmay | gag omthe actuating means 40 t he

P MAPAEL B IR D [P
wivemionghé¢ imderhmoagxma allutalbazl eealpatbdl bymy3hdanowithih ¢het shilleia deechrt,
%e%?lecﬁ%%,]g%l\@ép%%g{gw Qtﬁ%)gtggx t%? Qn%enta&olng elqor st ail(n%‘e:: nfngrr(gls,ac!o%lc
examination and imaging are among appropriate ways to evaluate the nature of indentations.
Comparative evaluations preferably involve some reproducible measurement such as
measurements of physical properties changed by indentation such as overall aspect or color

of the test specimen or a combination thereof. The device of the present invention

advantageously provides a sufficiently large pattern of damage or deformation on the
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32 through the channel 21f of the U shaped channe
menber 2 1 in the opposite direction fromthe

wW@eanass’eyy means 40. A user of apparatus 100 negT/URZ9N8/087914

qui ckly di sassenble the sanple 50 fromthe sanple

recei ving assenbly 20 by manual |y backi ng up the
threaded rod nenber 31, so that the sanple 50 is
yislagef@damplshat s chaeh dhefaceraafigyratipn caphe ayasfifiedyesing the
&Qéﬂﬂhlesu%%f ARYr 28 paRa! %@ng%géaqgeyof thein@dnion W ga%smé R
order to renove F he sanple 50 fromthe sanple

whitcaing gble sisberivdked o@d. Shledard) dleﬁ@éfemgasmgusschsprmﬂrt}ﬁ

%gluggtfor%xlflrﬂ%lr eot\f) ital ?mct:rgfclgs%%nd spe?%) n?{g?o% ein?%nﬁs@%@mtures of

e sat stpamimeml tof mensue hi& tadf fmrthﬁlﬁ in28 diagondl lal[rhehleron Comparison of
nal ysis. | n another e t he .rempvabl.. .
Se i isdicat RO SrRege TR e B Raf T EREsSn 2
thaémutione Slich nrbdvdshaeh dah 88hhfeqlitig)2aa6br6 MRABIE For TRVEMRE using
2 1 by renoving the threaded bolt nenbers 2le. This

ey mRgEigaRoIBEFOSEPehave an easi er access to the
punching rod assenbly 30 and to nore easily di sengage
t he t hr eadedicrlattynes r¢sinsrisede nzpda pvpatgzappe sipdied wgng the

@Eﬁ@% of ﬁl% t@éﬁ%%qn@ i§ tR34 tfblolﬂstgllcg tgét tﬂéjfenglﬁgofa Jaﬁﬁ

hexagon € socket’ portion’ pto
Bternkoetrolidby aizl depthtof tlefindeh@ticoeqetestvd thabegeversty nfjthe demage

U ed bra nmenber 2 the cup nenber 23, the

%@ﬁﬂf '@6SgﬁgeOh%“vﬂg%gﬁgémwgggnenber 31, allows for

the porta f the shaped 22 containi

Lhe Sanpt &b B SRS PR ESt FRRES cduSguG ot e good
AbSamsBINPprop@tidshiad RRPAT @ibdablk @Dbe dMifable. HigeGH olys the same

punched or 1 ndented u3|n%»the ap garatus of the present
ﬁeﬁ\ﬁémlﬁeﬁﬁgméﬁ Hige e stmpInsasheen Soed wBh {heapparifat efdhppresent

I%Qéﬁltllgﬁ APz i BhBw! ReerBid Anllouln{]oft ﬁnﬁ'éﬂt' deﬂﬂﬂ@tﬂﬁlﬂ t8theQ@"mple in the
the purpdse of studying the indentations.

ihapt efricehitereresp-olpepegtues vtineta bigrifieantiamerag ph@zna anent
C?el}od’él‘%{l(%? R C(I)Jgsﬂ“ %g sae Sastb%mevailj\c%git&lé {%? dHﬁJI%lU re of

I'ons. ara I ons pre %rably

i nvol ve s %?Flgr eg (le'lr(f:: I1sb Ihgwn Lt %amg)?e Of 2] un%ﬁaxg with unknown
measur emen pr oper char

inﬁkdﬁ{hbﬂity @'ﬁpe&tﬂ@hbeﬁﬁre ﬂ\e&ﬁ@ble 1ﬁféﬁled‘.tFlgire GB |sﬂdiwslfle tdne sample of
t est _speci nen or i na t her eof e device of

FigaegAddienre AR @a&gw&tb%fo\? gsen invention.

%31@79' sﬁB‘\Tvi y sﬂglﬁfl%t Rabdne bipephaftan®esnatio @iy JBpicamian
esurface of a sanple that the change in surface

@@%ffieg thisstamole ag Apinp enagerprbicffoedrillisd. ng t he di agonal
size of the cross pattern jFpEearlng because of the
i ndent at i dhergnee athaysimmgions of the device of the present invention, including

for instance, wherein the cup means of the sample receiving assembly may be sized to
accommodate larger, smaller, thinner or thicker samples, and in the punching rod assembly
is of a size of an appropriate material and a load to punch different materials and of any
material whose indentation behavior is of interest. Such variations are within the skill in the
art. Optionally, the punching rod assembly may include at least one load measuring device,

at least a depth gauge device, or a combination thereof. A load measuring device records
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whi tening visible at the naked eyed. Standard net hods
of measuring such properties include, for exanple,

W@Paop/08i7231i cr oscopy and stereo m croscopy, andPErHE208$/687914

of pictures of the test specinen to neasure the size

of the cross in its diagonal dinension. Conparison of
these differences on | am nate sanples of different

be rpos faresrrrehigslen the rodepspbls 4 medsHdhdeyicr brptiomlyynd
PRARM R CRAGSR p%?eﬁﬁ? RigAUp&H! HieHic'IGR OGN Y sterh O

I nstarice using a | ow nagni fication nm croscope.

Par i cul afy{PeR L& lofthe YRR R oA Col AN B fADRE the
studi ed using the device of the present invention:

fugctiamunf thyo bltmone n&tsaateditennsh dtor @w@p@e theithipadsfl rechdl, dlarad@eor 32
s e R
(rsh)afa423aﬁqbﬂemvemptﬁdhm@loﬁaimﬁamme5(g In Fi gure 6A
there is shown a test sanple of a lam nate known to
have good Thaeadtudiak inlehiisythfpepades kr@&ioanicndrment tb eheld@aft 42 is
able to be drillahle. Figure 6B shows the sane test

@%‘ﬂ‘?ﬁ‘i‘lb’ OFriES ‘ﬁﬂj’ﬁrés 6K IFANET 2 g %faﬁ?ﬁ‘lsemlﬂﬁ)ég Pdh of aserabjnation
Wedebr d0R RRRA Blatdis1fé rottﬂf%nﬂrn?(ﬁféﬂtto {hB VIR 420Rd rdeheEHeBeaRBro the
shows a certain anpunt of permanent deformation to the
wdpieablyOtaneé pehensecuby tathgpinpie 3 obs-sghalp é@efvmtagseélbly 20 in
[
BH& 1#2%5’% éfng etfmls a(ﬁlg g@gglu@ gxge dgﬁ%dc?@éc }E!p t& é’%{]ﬁﬁé Shore
plarus [fdri cﬂ}gnpllig‘lanﬁlogd pemdid phiftefoe mogersdno mhhasatrmet peglaanrpicelaoigamst

unknown machj nabj roperties
Dot STASEHD Wit PG BRE bl ity oo RORERS locRiyg paurvose
Slasmitel BfonE bR i tHeFighrt € rFok hﬁtaﬁ@@n@l@@&elﬁﬁg asstnﬁsﬂ'y afld
with the apparatus of the present invention. gur e 7B
Rinehies EpdsissaIbhy ik bersiigitof apPaiysRIFE Hat %ﬂ’é‘fed]il%‘ﬁ g fnstion

&ﬂﬁnﬁ@tﬂ@ rﬁoti’éﬂﬂ'fﬁﬁh ﬂ(ﬁ?c%'off !rrf%ﬁoﬁ R Re ﬁiﬁﬁﬁh nREnsO€idise, it is not
unacceptable for drilling. There are other variations

efcessirg thie thereebewhe triediopmesentisejon gxagtly papendreulap alighe(9p degrees),
otﬂgrta% Can\%g %gere%F désﬂgd asl’lgn %Ili]zput%ghl}l hreod asse n%'bﬁ/ sufflclentl¥

receil | ze C ommmo
émiaiciselﬁc satnlplenﬂ @fovﬂi‘e atubebfﬁ]lﬁﬁdienﬂaaﬂp WwiBout asaeing thetsiv@ple so much that

unchi ng rod asse i.s of S|ze 0 a at e
‘ELE%SE‘PP]&I% 1S lﬁear“&fgg’lt b ingrewie PfIFéF%tO?ﬂﬁﬂE %\ﬁg)%%oéﬂ’a parts to
B arAiyed & EA B! POPRSEndeNEE Mgl feeelbiﬁg NS |aﬁd @lfe punchlng rod
i nterest. Such varlatlons are within th eslz

agpemblyystshewmin the Fighrss peensinagllelod t@@wﬂythﬁ&gﬁatmaf eh@éod
Qstserh‘tﬁf?“ﬁémé)fﬁesolng @gmm%ﬁ% aqgvdf EStation. Optionally, the parts may be in

a vertical position perpendicular to the base, floor or bench.

%hCF tra}nffer means

The following examples illustrate, but do not limit the present invention. All

parts and percentages are based upon weight, unless otherwise specified.

Example 1
A 2 inches (5.08 cm) by 2 inches (5.08 cm) square and Y4 inch (6.35 mm)

thick sample of a multilayer laminate made from an epoxy resin product D.E.R.* 592-A80
(Trademark of The Dow Chemical Company), cured with dicyandiamide and catalyzed with

2-methyl imidazole, was tested in the device of the present invention in accordance with the
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at | east a depth gauge device, or a conbination
thereof. A | oad neasuring device recordsthe nornal

WO 20000881ppl i ed on the rod assenbly. A nmeasuri nRCTHES1008087914

is optionally and preferably connected to a,
preferably high speed, automatic data acquisition

stem Wthin the scope of the present invention, one
f@ﬁyvg}nééffstlb%mhﬁﬁy%‘ew SPacHeeNF Wt Placerhinghe dsyise of thepregent
inlvéﬂ'&%h LAl & sxllvftt&f'@f ‘th @Faﬁt’ﬁ@%z& Feld Ihe 4P %@Q&’&h Il ehd Indicator
t he adaptor 32 and collar 33 can be one piece that
plemads 2 r¢fatidngnct i ons of connecting to the transfer
nmeans (shaft 42) and delivering a punching load to the
sanpl e 50 Figmiewaiﬁtatmptongcrnyamoftthmhampmwmeb without any
(5e?(t)l%}a 18rgﬁlst F})rlo%r &) S P]Iecénogns saanm pea}ot ?’e%sulre loa<$ Ifrl OQﬁ\e rox member of

lﬂibl Icléxegesof tlsenﬁéséﬁt, in@htien, CRiglat 6Bd a)photdmmeg]fapls oﬂdhel Jah@nate sample

trans ate rotational notio the shaft 42
e Bach T hEaRs TR o aawse et Jorageg menberof the
BRI BR Eiie%@sél{t ifvendide A%%H@\l/ﬁ?mi@gurér BB, (A& LuniBESR b&*rrﬁﬁent
assenbly 20 in nost instances Is nore than one piece,

@ﬁéwmg%\méh%?hamf@nﬁ&r insthe genteygh fhgsemple: n@h%sflzerﬂfrt@s deformation
E?Bltrﬁatta@{o tﬁ&% ﬁ@ﬂhﬁ%@%glgmﬁn BE adiRlq® 1{19 iftivEQsm aﬁ%ﬁ?@t
of t as se

e sanpl e perpen ul ar agai nst ero
&fornlatikeind®ates thaghosanpbr ie agleptable &l drphlbﬂ1$y may conbi ne
to serve a purpose illustrated by one piece in the
Exagople2. For instance, sanple receiving assenbly and
punchi ng rod. a u es of
Parts thart St oneenr B hrBS e fRLERaR e F AR b R g
ki sample bd MmaltdDer /imfe mateifom zirDepbhﬁresm @eduuag(mm 00,

Li kew s ([t IS not neces that there be o not i on
Fusedvish 23956’%5(95 t&’)‘?&&‘fﬂﬂ‘?“b”z f%ﬂﬁé 52‘61%3 pany, and
SRy RESth 20h &Ry iRRELAS vad &:sta@ it@edevide SR Jr&en@svenOHY

as the punching rod assenbly sufficiently contacts the

acapiding te Brepipg Prgecdsre s dpsgrib¢diadrempliedn wi t hout teari ng
the sanple so nuch that neasurenent is |less
meani ngf ulFigura 7A & agthenugrogipph efriee lswote sampleryathout any
{]:é?grﬁﬂhbrp Cpgfor Eotk%bjggtn‘gsthé Quipfe B4 ?éggl?éjlog frfn% é(}foh ember of
I nstan he l'e recel vi g asse
the de\hctemg thieqatesastSevdntiyn. | Rigwh 0Bs 4 phottdlﬁcﬂéggpln eﬁthalarrbmtm@mple

ase MAt the rotati of the ro
83581 b s g e pehepland gD 45 pleRer of he
deicdtof MR préeiiit iR Aidny Astshew P arfiSurf By, th@e ish @nURkfbHE Bérmanent
posi tion perpendicular to the base, floor or bench

JrieREe BvibhgRedpl &s with rgpgopedagiaggyeitendierhsyondithy qenter of the

§aﬁff)leo @S &NRE of ﬂﬂ}/sqglaéf%atl&ll s BRELS] AWle PRI GENHAIEDIAAE not be
based upon wei ght, unless otherw se specified. anpl e
drilled. The large extent of the sample deformation indicates that the sample is

unacceptable to drillability.

While the present invention has been described and illustrated by reference to
particular embodiments, those of ordinary skill in the art will appreciate that the present
invention lends itself to variations not necessarily illustrated herein. For example, as
aforementioned, the device can be arranged such that the sample 50 is disposed horizontally

and parallel to the surface 10a of the base 10 and the indention means is arranged such that
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A 2 inches (5.08 cm by 2 inches (5.08 cm square and
1A inch (6.35 mm) thick sanple of a nmultilayer

WO 200p/887e3 nade from an epoxy resin product D. BPGI/US2008/087914
592- A80 (Trademark of The Dow Chem cal Conpany), cured
wi t h di cyandi am de and catal yzed wi th 2-net hyl
i mdazole, was tested in the device of the present
the e BPrespurg SAEP RN EE I Hdthseerdirdi v rp@fﬁﬂ%@ the plane of
{HE tszﬂfﬂgé 5d. hleor_ttlﬁ§ Fea%ﬂ?@ﬂaﬁ&er‘é@& Sﬁl)l_ﬁ@ 8 mhd stoﬁkﬁr’y Qeid éﬁ)%e&fed
the present invention and the switch of the apparatus
vleisrs Herl prposestdi determphing g true seppa of thie prelsent invditedmt or pi n
made 2 rotations. Figure 6A is a photom crograph of
the I am nate sanple w thout any deformation just prior
to subjecting the sanple to a pressure |oad fromthe
rod nmenber of the device of the present invention.
Figure 6B is a photom crograph of the |am nate sanple
of Figure 6A after subjecting the sanple to a pressure
| oad fromthe rod nenber of the device of the present
i nvention. As shown in Figure 6B, there is a uniform
per manent deformation in the shape of an "X" in the
center of the sanple. The size of this deformation is
correlated to the fact that the sanple can be drilled.
The relatively small sanple deformation indicates that
the sanple is acceptable to drillability. Exanple 2 A
2 inches (50.8 cn) by 2 inches (50.8 cn) square and 1A
inch (6.35 m thick sanple of a nultilayer |amnate
made from an epoxy resin product XU 19074. 00, cured
wi th XZ92535.00, two commercial resins of The Dow
Chem cal Conpany, and catal yzed with 2-nethyl
i mdazole, was tested in the device of the present
i nvention according to the sanme procedure as descri bed
in Exanple 1. Figure 7A is a photom crograph of the
| am nate sanple wi thout any deformation just prior to
subjecting the sanple to a pressure |oad fromthe rod
menber of the device of the present invention. Figure
7B is a photom crograph of the | am nate sanpl e of
Figure 7A after subjecting the sanple to a pressure
| oad fromthe rod nenber of the device of the present
invention. As shown in Figure 7B, there is a
non- uni f orm per manent deformation in the shape of an
"X' with random danage extendi ng beyond the center of
the sanple. The size of this is deformation is
correlated to the fact that the sanple can not be
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drilled. The | arge extent of the sanple deformation
i ndi cates that the sanple is unacceptable to

waleooblossei ity. While the present invention hasP@BEER2008/087914

described and illustrated by reference to particul ar
enbodi nents, those of ordinary skill in the art wll
appreciate that the present invention lends itself to
vari ations not necessarily illustrated herein. For
exanpl e, as aforenentioned, the device can be arranged

SUAT et AtNmep $sinpl e 50 is di sposed horizontal l y and
paral | el to the surface 10a of the base 10 and

i ndent i on lnean$ de¥icafar fstivsithe pephinadylity ﬁ‘éj/‘?rﬁ]&"e‘ilﬁllae‘llﬂty of a
Eﬁﬁﬁ%ﬁaﬁlple%o Llh§ f!l) ¥ @ﬁﬁlhfﬁ@& alrr)f)léai@ge:lﬂﬁ% Qs‘:s‘é}glﬂ? Lklafilrlaﬂﬂ‘ﬂnﬁt@ sample
reference to ane of the sanple 50. Fofr this

reeisiog asserhkls capabk@if emgh@?dammat@éamlden séllsmsyd Pasitiondor

e R T R g
rAembaunznesa{hqﬂe testing the machinability and/or the

drillability of a lamnate sanple conprising (a) a
| am nat e Qanpl he v ol OthiAd arbHinythe aiithtd mffipﬂtalts ®ertically

TR SEhlog Ssserl picapnble of BEOUALE O nion

@absghs(b) an indentation means for causing an

i ndentation on at | east one surface of the | am nate

sanpl e. 23, TheTpeydvee o@ﬁla@hﬁllv&ﬁeﬂelﬂ\éﬁﬂaﬁhﬂaté &%ﬂl@;@b@ﬁh§
nple is vertically disposed in the sanple receiving

%ﬁé@?@ﬂb inglugercp gy@rmprarsl Bayingry jouh. §p@> gdgreinghg lyminate sample 18
pRERRLED BB nent on HUDLEAEYE G8 byt drteup sHBREE! 0
menber h aw ng ?hme%cg ‘of @Pﬁn W{eﬁa‘upthg nl%eﬁtﬁﬁl rﬁ]ei%héemaﬁgal atod

is pOSI tioned in vertical ali nrrent on t ane
mhmbefr[audl h rapff actula&ng:mpnnnﬁmaetuatlr@ theTitod nebens tOWaIdfan@h\aa}d’lfrdm the

R ot PR s FE cb B R RelPoa oo ne

ga@w chi@R@ nasteder Edpabne bhﬁfoﬁﬂﬁi@|aQoddrhgaln§1QEeﬂ@1ﬂdiaﬁzl$hﬁple
direction in relation to the vertical plane of the

RUPTdcBlapl herecahplpes, ofdh grplawitasieforpaprmtidhgrmple.
providing a | oad against the | am nate sanple

per pendi cal ar Tl davicepbktame dIvhsreamibe bmindiesagpifieesiving

Es@éh% ghieE %&ﬁ&tioﬁl%é&ﬁs LB RroR AP ln?a bade m-'é%etd&%hﬁ‘%he(ﬁewce is
1 wherein the lam nate sanple recelving assenbly

mn@bumblﬁndent ati on neans are nounted on a base nenber

so that the device is
6. The device of Claim 4 wherein the rod member has a distal end and a

proximal end, wherein the distal end presses against the sample; and wherein the proximal

end is affixed to the rod actuating means.

7. The device of Claim 1 wherein the cup member is cylindrical in
shape and has a cylindrical wall integral with a circular base forming an opened cup mouth

circular in shape.

8. The device of Claim 4 wherein the indentation means includes a U-

shaped bracket member and a U-shaped channel member; and wherein the rod member is a
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made portable. 6. The device of Claim4 wherein the
rod nenber has a distal end and a proxi mal end,

wob@pe88123 he di stal end presses agai nst the sap@l/Es20a81087914

wherein the proximal end is affixed to the rod
act uating neans. 7. The device of Claim1l wherein the
menber is cylindrical in shage and has a

@waﬂ%rpﬂ B MOGEANT 15 theadably coppectpdahrepghcathesadegwle in gpeirALef 2
@Q;h%é@ 'Bﬁfék& W niFeM taﬁ'd %hé‘r&ﬁltlﬂerU 'sﬁ‘ap%@@t@@{et &emﬁ&qs gﬁi\ﬂ)l? Snounted
of aim 4 wherein the I ndentation neans i ncludes a
ushaPeharisd aedoael psrtiser and a U- shaped channel nenber;

and wherein the rod nenber is athreaded rod nenber and

is thread&bly &bfmtﬁe@t%eﬁ(?tahndu@hrem thh distatlend! didhegrodl meaiher
BT B AR TR i e o e
U—shaped ann c

U sheped, sianng), perbsrc,S, e, .01 st wouer e
agandiser {siionsasvpt Binck (NBNGmM)IP hl&fue 1i5nnchbBaEes1 chf) in dia@eter.
device of CAaiml wherein the wherein the circul ar

mout h of tihe cuprésessrer ehthgfiicmchbabillityland/de the [(A1LS G a film
to about 1. 5 i nches %3 8l cm in dianmeter. 11. A

o lyrainate sprgpl etc%‘g?‘ilsh‘@ hefeRved Fﬁ) RERYiing %llaglﬁﬁlfeoﬁan?}?éecewmg
éjsgéﬂlﬂl?t%hlwlﬁrﬂmé}g sénfllé te%lﬁ?ﬁlg aﬁ%ﬂl@tcﬁpa%ﬁ:rﬂf lpﬁ)vﬁf?ﬁ'g)af Ta®ifA& sample
the steps of (a) providing a | am nate sanpl e Teceiving
msebﬁbkﬁpoeamdﬁﬁaﬁﬂmate sanpl e recei ving assenbly

capabl e of providing a |am nate sanple in a di sposed

posi tion florpreveding agind¢ritdtiopmpanschanggapundidegrodpssenbly for

e %ut‘@)i&{‘a%o% oB‘zt[‘tl%Qs't s sru%gceaost?lfe’@}n}{la;e Sfllﬁlél%usl ng an

ron on east one sur ace o 1an1nate
sanpl e, L din the |l am nate s
receivi ng?%té)g P%/asa?"d)?elgg% A n|ang ltnﬁlgreécaem W % the

?gpﬁghn? nr cgn 30 mgkéey Saglﬁ% vtqg) t%(ée%t}rc]:hfgggoedq z}s%ae%ré?y SUCISI that an
inaeleaioatid mﬂnailnftﬁb&aﬁflﬁré'p:hﬂ to determ ne the effects of
i ndenting the sanple. 12. The process of Caim1ll

wher ei n i n&leniladting fhefih@shti€ionl o thetsi@pls 8W@te@mine the effects of

indenting the sample.

12. The process of Claim 11 wherein indentation produced on the sample

is reproducible and of a size sufficient to be analyzed using visual observation means.

13. The process of Claim 11 wherein the indentation on the sample is

correlated to drillability characteristics of a like sample.

14. A method for assessing the machinability of a film or a laminate

sample comprising the steps of:

(a) affixing a film or a laminate test sample to a sample receiving means to

provide the sample in a disposed position to be punched with an indentation means,

(b) punching the sample with the indentation means to a create an

indentation in the sample, said indentation means moving substantially perpendicular to the
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IS reproduci ble and of a size sufficient to be

anal yzed using visual observation neans. 13. The
wee@omess2df C aim 11l wherein the indentation oPCT/H82008/087914

sanple is correlated to drillability characteristics

of a like sanple. 14. A nmethod for assessing the

machi nability of a filmor a |lam nate sanple

Rlgprntits sagpichiiipdgation maving aapfficianhgstandeintpihssagple such that

Jh@ md@@t'é\t‘?ont hshs ﬁ@%k@a L Rriderk ﬁﬁ@ht@tl(fne&l@ Hyés MGt ﬁlﬁ@tﬁﬁ: tﬁ@sample

provi de the sanple 1n a disposed position to

punmddield thwpugh thanthickersnofhe smpheans, (b) punchlng t he

sanple with the indentation neans to a create an

i ndent ati ¢n visnatlp elemripg the iglrn@tiomijervngpaiianthereepgation on the

test sa gl %uz?g’tt adra]}d }é b%ﬁ)rép Ql a,fter unchlir:lo%htemegpla?n%ge of the

, sal atron novi ng-a sutficien stance

|nto t he sanple such that the indentation neans

provides a sufficient indentation but does not

puncture the sanple conpletely through the thickness

of the sanple, and (c) visually neasuring the

i ndentation by conparing the indentation on the test

sanple to a standard sanple before and after punching

the test sanple.
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