1 A METHOD AND APPARATUS FOR TESTI NG DYNAM C RESPONSE AND | MPACT

RESI STANCE OF AN ADHESI VE BASED MATERI AL FIELD OF I NVENTION 5 The present
i nvention relates to a nmethod and apparatus for testing dynam c response
and inpact resistance of an adhesive strength based material for its
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strength test for cenentations adhesives as well as shear strength for

di spersion and reaction resin adhesive are based on static test condition.
A 251€omonl y reported problemis debondi ng adhesive failure whereby the
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def or p&at i 9L AS! in the dynamic response and impact resistance test, the resistance of the
adhesive against adhesion failure or debonding arising from repeated low impact energy
caused by a drop ball to induce repeated and low tensile stress along the bonding or
adhesive-tile interfaces is determined. Hence, it is a measure of the adhesion bond
under a dynamic tensile stress condition. This test may be performed under various
20 conditions to determine the properties of the test specimen. Adhesion testing is

specifically undertaken to adhere to industry standards and customer specifications.

In general, tensile adhesive strength test for cementations adhesives as well as shear
strength for dispersion and reaction resin adhesive are based on static test condition. A

25 commonly reported problem is debonding adhesive failure whereby the adhesive
suffered from debonding of a tile layer in a tiling system within a period of time after
installation. These premature failures can have a significant cost impact.

The success of a tiling system depends on the initial level of the adhesion bond as well
30 as the ability of the adhesive layer to accommodate various forms of stresses, provided
that the adhesive is well applied and the tiles are well laid. Transverse deformation test
is useful for classification of adhesives to determine the infrinsic static flexibility of the
adhesive by bending. However, the transverse deformation test does not provide the
performance of the adhesive in respect to its adhesion with the file layer and




is useful for classification of adhesives to determne the intrinsic static
flexibility of the adhesive by bending However, the transverse
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descri bed above. Rather, this background is only provided to illustrate
one exenpl_ar n area Wwher odi ments descri bed herein may
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impact load through evaluation from a wide range of condition as well as various types of

adhesive material.

The subject matter claimed herein is not limited to embodiments that solve any
20 disadvantages or that operate only in environments such as those described above.
Rather, this background is only provided to illustrate one exemplary technology area

where some embodiments described herein may be practice.
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and inpact resistance of an adhesive based material on a test specinen
prepared by 5 lap-bonding a first surface of the test specinen to a second
surface of the test specinen using the adhesive and cl anping the first
surface to an apparatus. The method conprising the steps of inducing a

cyclic dr quvphiARY ORINVENTION predeterm ned mass from a predeterm ned
hei ght onto the test specinen, tracking an iteration value of the cyclic

drop and detecting a debonding failure of the test specinen through a
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means for receiving the |oad, releasing the load fromthe predeterm ned
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present invention consists of several novel features _and a conbi'nation of
parts response and impact resistance of an adhesive based material on a test specimen
prepared by lap-bonding a first surface of the test specimen to a second surface of the
20  test specimen using the adhesive and clamping the first surface to the apparatus. The
apparatus comprises a conveyor mechanism, a counter mechanism, a tracking
mechanism and a conduii. The conveyor mechanism comprises means for inducing a
cyclic drop of a load with a predetermined mass from a predetermined height onto the
test specimen. The counter mechanism comprises means for tracking an iteration value
25  of the cyclic drop. The tracking mechanism comprises means for detecting a debonding
failure of the test specimen and the conduit comprises means for allowing free falling of
the load from the said height of the test specimen until the debonding failure occurs. The
conveyor mechanism further comprises means for receiving the load, releasing the load
from the predetermined height to free fall onto the test specimen and retrieving the load.
30
The present invention consists of several novel features and a combination of parts
hereinafter fully described and illusirated in the accompanying drawings, it being
understood that various changes in the details may be made without departing from the
scope of the invention or sacrificing any of the advantages of the present invention.
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hereinafter fully described and illustrated in the acconpanying draw ngs,
it being understood that various changes in the details may be nade
wi t hout departing fromthe scope of the invention or sacrificing any of
t he advantages of the present invention. 35 4 BRI EF DESCRI PTI ON OF
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enbodi nents of the present invention, a nore particular description of the
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resistance of an adhesive pased matenal on a test specimen.
15
FIG. 2 is a flowchart illustrating a method for testing dynamic response and impact

resistance of an adhesive based material on a test specimen.

FIG. 3 is a flowchart illustrating a method for dropping a load with a predetermined mass

20  from a predetermined height onto a test specimen.

FIG. 4 is a flowchart illustrating a method for retrieving the load through a conveyor

mechanism.

25 FIG. 5 is a flowchart illustrating a method for detecting adhesion failure of the test

specimen through a tracking mechanism.




Enbodi ments of the invention relate to a nmethod and apparatus for testing
dynam c response and inpact resistance of an adhesive based naterial.
Hereinafter, this 5 specification will describe the present invention
according to the preferred enbodi ments of the present invention. However,
it is to DETANEDDESTRIPTIDIN OFTHE PREFFEREDPEMBODIMENT® the preferred
enbodi nents of the invention is nerely to facilitate discussion of the
present invention and it is envisioned wthout departing fromthe scope of
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| npact reshigisance of adhesive based material on a test 20 specinmen. The
apparatus arrangenent for testing inpact resistance of an adhesive based
mat erttal such as cenent - based adhesi ves conprises a conveyor nechani sm
(102), a ThagrEsent ihléhtion aleberides S Aethtanandlad hppaatus aekiis gapatd aniesting 108)

and a counter . nmechani s %}1%0% 25 The_apparatus is driven by a .
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the m@t or speed controller (9) is dependent on the average voltage sent to
the alter i ng _current . gear t él This is 30 tr parent to a user as
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apparatus arrangement for testing dynamic response and impact resistance of an
adhesive based material on a test specimen while FIG. 1B iliustrates an apparatus setup
for festing dynamic response and impact resistance of adhesive based material on a test
20 specimen. The apparatus arrangement for testing impact resistance of an adhesive
based material such as cement-based adhesives comprises a conveyor mechanism
(102), a conduit (104), a test specimen (106), a tracking mechanism {108) and a counter

mechanism (110).

25 The apparatus is driven by an alternating current gear motor (1), which utilizes the
combination of electric energy and magnetic current. Thus fuel is not required to operate
the motor, as found with many engines. A motor speed controller (9} controls the speed
of the alternating current gear motor (1). The speed of the motor speed controller (9) is
dependent on the average voltage sent to the alternating current gear motor (1). This is

30 transparent to a user as it is generated automatically and pre-programmed as the user

will only observe the average effect of the speed is observed.

A programmable logic controller (2), which is a microprocessor-based system, is used to

automate the electromechanical process of the apparatus. The programmable logic




will only observe the average effect of the speed is observed. A
programmabl e | ogic controller (2), whigh is a m croprocessor-based system
is used to automate the el ectromechanical process of the apparatus. The
programuable logic 6 controller (2) enables multiple input and out put
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speci nen ’{‘i%%;l“ Wt'"%&é?grm ning mass or height, it is meant that a

person skilled in the art will be able to 25 ascertain the mass or hei ght
suitable 'I'he conduetf(f18 tclzalu(la'd Lgsat Ivgr%caqac%%gel% implemented against the test specimen
{106) or it may be horizontally inclined with a bend portion at the edge of the inclined
20  conduit. The conduit may comprise of a transparent acrylic tube (10). The load of a
predetermined mass will be dropped from a predetermined height through the conduit
(104) onto the test specimen (106). The mass of the drop Ibad and the drop height is
determined based on the type and thickness of the test specimen (106). By
predetermining mass or height, it is meant that a person skilled in the art will be able to
25  ascertain the mass or height suitable for an effective testing parameter.

The test specimen (106) comprises either ceramic or stone tiles which is subjected to
regular dynamic or impact load. The test specimen (106) of either ceramic or stone tile
type is clamped to the apparatus using a toggle clamp for tile (3) affixed to the
30 apparatus. The toggie clamp for tile (3) has a limited clamping range. This is such that
excessive force is not incurred bnto the surfaces of the test specimens specifically tiles,
which may cause failure due to external factors not impacted, by the mass of the drop

load.




The test specinmen (106) conprises either ceramc or stone tiles which is
subjected to regular dynamc or inpact; load. The test specinen (106) of
either ceramc or stone tile type is clanped to the apparatus using a
toggle clanp for tile (3) affixed to the 30 apparatus. The toggle clanmp for

tile (3) rraa?ckmglm@&rtaatinch@apbnmertaﬂg@ apparsiud B @tisdtidelalt cloe¥ geeametd or ce
I's not incurred onto tgﬁ urfaces of th? tgst 5{Jpem men spg fIC%’l Jly tiles,
whi ch may t&é’esﬁe&\m%”r ﬁ gcling mechanisy (1082 May Lorise ﬁgﬁ'&ﬁ oY "9HE nass
oLb t 23 gr @Wltcﬂl amflectéd tola acm@garmmtrbh ﬁlmcbd:ﬂ&)cdmhtérmeaélﬁéﬁtaf(lga QR:Ihaisﬁat us is
enmpedded at cl os roxi m to e test s tracki ani sm
C108) ey SR Bl coPUBRF oHG tePi gy Shechalie e 1 0B, i ot i 1 Tt o1
or an #l eptdgmhmameumlemmmmat (ﬂ)nwaslprcgraiﬁwa@le Isgi€ lRoatsolier (a@rm&ﬁatwanm a
built in count erh '{ C{ackl n |sméé98') I S CO?EeCt ed to th?
programraBToéj”F%sg & UEGKRY 1GEPYY( SRS UG REGHE- T BY POSERSHPRARIE lagic ( 2)
automat i cadarttsollerpmdumﬁs tHaeetratdka@ i@ﬂ»oﬁ%@@ﬁ&@ckﬁgmeﬂmbmsmmh fagid syn@opCCUrs.

The progra bl e c _controller accepts t tracked response from

[ acki e BRL R s dheSenst Bt e gm0 el dericr it S SpEIEEoHg ik ng
deci si onsL;l: mjﬁmfrd&rncer hai degmnah@mﬁdfogxb?gcﬁmmen ey lﬂ&er@ﬁfﬁﬂ@édeﬁtes Ta*he
progr e ic.contr er t her t er gener at 0 a

Ut puld ¢ oavREetR e e 15 Berdaim & e Brtromcasiondgsat ot

aﬁpl i cat Ik apéplzcé.rtlftm G]her@brablﬁnll§tdr1§|ln?ﬁ(tjelialba§édttﬁlsmd ineidied getper @‘ttﬁd tiaukealt o:‘
the tracked response when a on etecte tes cycle
0% epont PRl P SPo i R8s AERs T H BrbSidisaEh e (a3 ho
tracki ng weshdsbaaing¥8ifre isiiot dbiecteany eyoradkpghasdransml@a). of the testing
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over roller conveyor, which is desired for an incline or decline
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bearing. Magnetic conveyor utilizes magnets to create the motion necessary for lifting

20  the drop load. A retainer such as a ball bearing retainer (11) would retain the dropped

load for instance ball bearing when it is dropped from a predetermined height. The

conveyor mechanism (102) may be substituted with a mechanical catch such as a
compression catch. Alternatively, the testing apparatus may be manually operated

wherein the drop load is manually picked up after hitting the test specimen and

25 thereafter the said drop load is dropped from a predetermined height in a cyclic condition

to achieve the same test condition as above.

Reference is now being made to FIG. 2. FIG. 2 is a flowchart illustrating a method for
testing dynamic response and impact resistance of an adhesive based material on a test
30 specimen. The method (200) for testing dynamic response and impact resistance of an
adhesive based material on a test specimen prepared by lap-bonding a first surface of
the test specimen to a second surface of the test specimen using the adhesive and
clamping the first surface to an apparatus, the method (200) comprising the steps of

-inducing a cyclic drop of a load with a predetermined mass from a predeiermined height
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eterm ss from a.predeternn ei onto the test specinen
?582), trgﬁﬁ?ﬁegs gReGTEP 36’1"@?? %OU%'"%{&%PWe‘)C&ngc’I(?&S)dr op (204) and get ecting
a debonding failure of the test specinen through a tracking nechani sm (206)
wherejn i i.ng th li,c d f the load with th det.erm ned.
From e Thy @uBPabnr8 e pRboBey trerdfe il dphafeR sBas e ige
E:g(r)rrz);i ses?dﬁnsivetams tloef bbndieg eludacey toh éensita dmpdiot dogrh t@ sinoulartey servioe ddehi sm

, rele

ing the | oga romthe redet.erm n eight to fr fall onto
the 1 est BB SoRsR, L Mol hycl a8 ot RFD v o sy e '
mechani snadHzOe) thrdghla cstingngaceef éaltihuang 0&d dhep driadhd badk $urkacs aif thehei ght
of the test, s L en _until, the debopdi .al lure occurs (308). 10 The
princi pl eeﬁ?ncfeﬁgaétgg?&eﬁetﬁﬁggg?@gp ”5'@5‘195@?@”9 t?g”[iee%f’“@peci men specifically
the tide adhesive and the bonding surfaces to tensile inpact load to

S o LR R BRI Yoo IhOSe Dt o AR Bt
cont i nuousdHesizd atjatrst aebondite fdllaekfremr dyvmamiobdhdson shdssasedrddapedonded t est
speci men éjor}]rtihlljou%qlbn%gc | Icr)]ach.f'lﬁia Itéjsrt %or%’%r?s‘é%sdf two pieces of tiles, the back surface of the
first piece of tile is lap-bonded to the top surface of the second piece of tile using
20  different adhesives. One of the exposed ends of the first surface of the first piece of tile
is rigidly clamped whiist the other end is subjected to an impact load. The resulting
energy of impact is computed from the mass of the load over a predetermined height,
which will be prescribed for different tiling systems according to the type of tile, adhesive
and method of installing the test specimen to the test apparatus. The impact energy
25 induced onto the back surface of the exposed end of the lap-bonded fest specimen
results in dynamic adhesion stress between the tiles and the adhesive interfaces. The
performance of the adhesive type as well as the robusiness of the fest specimen is
determined by the number of the cyclic impact of the continucus load drop, which
causes debonding failure.
30
Reference is now being made to FIGs. 3 and 4 collectively. FIG. 3 is a flowchart that
illustraies the method for dropping a load with a predetermined mass over a
predetermined height onto an adhesive bonded test specimen while FIG. 4 is a flowchart
that illustrates a method for retrieving the load through a conveyor mechanism. The load




15 The test is an approach to determ ne the resistance of tile |ayers

bonded to a tile adhesive against debgnding failure from dynam ¢ adhesi on
stresses introduced by a continuous inpact |oad. The test conprises of two
pi eces of tiles, the back surface of the first piece of tile is |ap-bonded

to the tomtﬁtar,;fra@&emnédwmamaﬁbdom@@ pﬁédétérhﬁééﬁ'l ta{«;}naﬂ.sfefsem@gﬁeps of
adhesi ves. One of the exposed ends of the first sur ace first piece

of tile [asepng e yoad thraveh avﬁﬂﬂV%xormféharﬁlﬁ@r(S%dTh%regft%j @eﬂ%ﬂi ig Gel§@SY npact

| oad. Thefrb@stbt frogeterifiNeight folfRacfall Ioﬁtd:%ptu&te@befcrn%ﬁ ;d@a) mMaSdi8ppddre | oad
over a predeterm. ned height, which w]l Qorescrlbed or d|fferent tiling

systems alo@ariiielEves tha 35‘ €0BYEYOT Mechartisie £70%e TherfdoprRaderd israllPwed 8 | i ng

the test e metm@dét@ﬁtm@prﬁagmwmhﬂ@t bpaRAén BRE BENording fARleRd onto
t he back surface of th ose p- bonded test speci nen

results i ﬂ%%ﬁrﬁ”dh%ﬁ%%ﬁe& %&Qéb Tﬁsﬂﬁé@ﬁdﬂ% whicadiitg e agkesiyg headare

interfacefst Iﬂs&um@ewﬂmdw@eteaf 4@2)%na®matﬁamyy@@c@fﬁ/e¥»&i bnt@sthé REnveQbuSt Ness

of the test s eci determ ned by the nunber of the cyclic inpact of
the conti M&6R '?rﬁgﬁo‘%}r op, which causes debonding failure. 30 Reference is
now being made to FIGs. 3 and 4 collectively. FIG 3 is a flowhart that
illustrates the nmethod for dropplggg a logad with a predeterm ned nmass over a

pr edet®r niRABEENTEI Y REWRHNY HRIGHhEG R Fﬂgnééﬁjatﬂ@%h%'bé'é?tf?éﬁg\ﬁnmleﬂ‘oﬁlfﬁ 4 is

a f1 owchagdtectingahdiidslonstanat est tﬂertegthspbcfn@én RbUdred | titkingembamishilrmegh a
conveyor nechani redet erm ned nass _dropped over a

predet er n@q{@a'qnef?‘&ﬁ?ggd%@ﬂ%%vet h@*d@eietsgf thecimencisi a7 alfeat 10 thelgadiheisugh a

conveyor dphatsitin(SR) ovef eepaitive oyclk e déteadd ot &a8ekind hREhitien
predet er mi ned heﬁght to free-fall onto the test specinen (304). The dropped

load is rBi§ PadelEMG RGN WRiGR <omArsesh fhidensleatmsic trigger sWBEheA A oad i s
al | owgd tgenaof ﬁlll'seﬁé@@h&’ vér*”f?ﬂhé BendMcRdstiies BliMRRInABY te lsPedifBn

speci nen until debondin lure js_detected on the test specinen (308).

The dr opp-BEP q:lr@gdestmu%g@] e(r@nap;péj eALand, theyuthsy of cyclic iteration of load drop

would be recorded to determine the failure point of the test specimen (508) when an
adhesion failure is observed on the adhesive bonded test specimen.

20  The success of the test specimen specifically the tiling system depends on the initial
level of the adhesion bond as well as the ability of the adhesive layer to accommodate
various stresses with the adhesive well intact and the tiles well laid for test specimen of
file type.

25 The apparatus and methodology of the test is useful in evaluating the compatibility
between the bedding adhesive and tile layer. It is known that debonding failure may
occur due to the poor compatibility between the layers of the first and second surface of
the tile, which is prevalent in a laminated structured system. The approach taken in the
present invention is far more susceptible to determine the quality and robusiness of

30 different adhesive types. Moreover, the electric driven apparatus is a preferred choice
instead of fuel engines for the reason that the same is cleaner and less expensive to

operate.




test specinmen will be collected (402) and automatically be conveyed onto
the conveyor mechanism (404). 10 Refefgnce is now being made to FIG 5.
FIG 5is a flowhart illustrating a nmethod for detecting adhesion failure
of the test specinmen through a tracking mechanism The adhesion failure of

t he adhesityg phaedervéRdh edesé BRBoliEd ao®kf 8sdcifRf fofewitRad dephrisg frdropped
continuously over a repetitive cycle is detected through a tracking

mechani snits efprItigh Phpraigrstic g Thi: dRsGiPet enadirenis /¢ 1 be nsidgred) Bcdlt oni ¢
trigger sydspedts @hlydaslitusi@Nsdandvnbl reSeidge:. TRE seepd bithkhevepaolid iterefe t he
adhesi ve bond%% teEt S eC|nen_&SOé%. The drop test woul d be term nated
(506) andndisat ¢ appendpd|qlaims raihel g Py g WERIOHIGFSCIRIINdAbENFPESr ded t o
det er g newhigg dodd WitRinPBke Nhediing BRdtrafde SPRELINEBNEDBBIhaMBRIMABre @8hRsSi ONn
failure is pbserved on the adhesive bonded test specinen. 20 The success of
t he test %’HB@"%W“Q'BEQ?“F?C@BPI y the tiling system depends on the initial

| evel of the adhesion bond as well as the ability of the adhesive |ayer to
acconmodate various stresses with the adhesive well intact and the tiles
well laid for test specinen of tile type. 25 The apparatus and net hodol ogy
of the test is useful in evaluating the conpatibility between the bedding
adhesive and tile layer. It is known that debonding failure may occur due
to the poor conpatibility between the |layers of the first and second
surface of the tile, which is prevalent in a |lam nated structured system
The approach taken in the present invention is far nore susceptible to
determ ne the quality and robustness of 30 different adhesive types.
Moreover, the electric driven apparatus is a preferred choice instead of
fuel engines for the reason that the same is cleaner and | ess expensive to
operate. 10 The present invention nmay be enbodied in other specific forns
W t hout departing from its essential characteristics. The described

enbodi ments are to be considered in all respects only as illustrative and
not restrictive. The scope of the invention is, therefore




i ndi cated by the appended cl ains rather than by the foregoing description.
Al'l changes, 5 which cone within the mganing and range of equival ency of
the clains, are to be enbraced within their scope. 11 CLAIMS 1. A nethod
(200) for testing dynam c response and inpact resistance of an adhesive
based material on a test specinen prepames by | ap-bonding a first 5
surface of the test specinen to a second surface of the test specinmen using
t he adhesive and clanping the first surface to an apparatus, the nethod

(200) conprq siAnendiftRl BL0BPToOtestinddyeaE fspirtdel &ndlliMpa&f redistopad ot 4 a
predeterm ned mass froma predeterm ned helght onto the test specinen

(202): 10 tr acRARGHEn ORI BEIGHAI 9|4, 1o5h EPPRRSR \REPRAZeR b 2p-DOnging g irst

detectsng a deloimsiens thattdstsgecithert 188a 56%hnd SRASEENNE REREPECIReh USIRK D
mechani sm (206); wherein inducing the cyclic drop of the |load with the

predet er ni ned AERSSVer ?Bqncﬂal’f’é"”ﬂﬂ éréf‘etf'éﬁt fUHeer feiagherraielyst Hie MekrdsElll men

(202) further &&nsmm%ﬁsfw steps of : receiving the | oad through a
conveyor mechani sm 302% rel easi E% the | oad fromthe predeterm ned hei ght
to free fall onto {HECIPGH C¥gEcHRBPf(B3dA3d Witht 2 iREGHSIMITRY MES8 I Gugh t he

conveyor mechani sm (REEJermmed heidft cHtd el tB& sbe@mehabddyng of the load from
t he sal d height of the test  specinmen until the debond| ng failure occurs

(308) 102, The net hOga%mraqtq{@thnova&edﬁmelcy%@r,ogl(%ot})eqr}q eving the | oad
through a conveyor damethgy @éﬁoﬁaiﬂg)famgéfh@éte@péﬁycln&@ﬁht&ugh%tt@.@ﬁmgf 25

collecting the load which hits the test specinen (402);
mechanism (206);
wherein inducing the cyclic drop of the load with the predetermined mass
from the predetermined height onto the test specimen (202) further
15 comprises the steps of:
' receiving the load through a conveyor mechanism (302);
releasing the load from the predetermined height to free fall onto
the test specimen (304);
retrieving the load through the conveyor mechanism (306); and
20 allowing free falling of the load from the said height of the test

specimen until the debonding failure occurs (308).

2. The method according to ciaim 1, wherein retrieving the load through a conveyor
mechanism (206) further comprises the steps of;
25 coilecting the load which hits the test specimen (402); and
transporting the load back into the conveyor mechanism (404).

3. The method according to claim 1, wherein detecting the debonding failure of the
test specimen through the tracking mechanism (208) further comprises the steps
30 of:
verifying the test specimen (502); and
if the debonding failure is observed on the test specimen;
terminating the cyclic drop (506); and

recording the iteration value to determine a failure point {508).




transporting the | oad back into the conveyor nmechani sm (404). 3. The met hod
according to claim1l, wherein detecting,the debonding failure of the test
speci nen through the tracking nechani sm (208) further conprises the steps
30 of: verifying the test specinmen (502); and if the debonding failure is
observed on the test specinen; termnating the cyclic drop (506); and
recordi ng the eration valuye to determne a failure point (508). 12 4.

The net hod a‘!:cJﬁ*am?ﬁjh%a%qoaq"rﬂ P CE&\‘AW?ér‘éﬂ"‘?feﬁtéﬁ?ﬁ'i”ﬂ@”é@’qt‘?@ﬁ’ﬁ'ﬁlpcﬂﬁth?a‘l’yi‘}&c of the
cyclic drop (2Q@dp ﬁfZOEHl]ﬂheerbf’fﬁﬁ"llséﬁiﬁcﬂeﬁfernﬁH@[ﬁe'tt%tbh@ralufeﬂnﬂlﬂh@'ﬂjeﬁaﬂ]diﬁg unti |
t he debondi ng fa| ure occurs. 5 5. The nethod according to claiml
wherein the cofRMElRRCHESChani sm (102), conprise of a magnetic conveyor, a
belt oyer roller conveyor which is desired for an incline and decline

si tuati on, c in con or or a nechanical ca . The et hod
accor di ng t% E? W&%O%%P%f Ao WeC'?W%\ckl‘ﬁ@erﬁ'ﬁc‘t’i@n?wxolo@?m%‘ﬁ"éﬁm?)s
enbedded at cl @@rﬂpm@éﬁlrﬁﬂnb% nétie cbh\féybﬁ%tbe‘-ﬁtﬂﬁ/@t FBRBr %Wdr&@ﬁ:hqg desired for

as, an electronic tri switch connected to a

el ect romagnetic Msor ciél gg

counter or an &NEANGHANCIRYTNBIBEIRR FTAHEUYEYE ofamecharitrlkaled- a sensor
with a built in counter. 15 7. An apparatus (100) for testing dynamc
response and, i gpact reS| stance of an adhesive based material on a test
speci Ken (106) TRF Sipihesprdingstoginien hgvhersin the tracking meeagsm (iOS).audich
speci men (106) jst @nbegesOnl Sié agrexiffityt RE theStest RPeLifRA 6élﬂﬁl)sesu%f“éhthe
adhesi ve and cl ang ggthe first suﬁrface to the arpé)arat us 100%Ctethe

appar at us ( 1005: rg |ﬁg'~:.ensor such as an electronic trigger switch ‘conn d to a
counter or an electronic counfer-countermeasure device such as a sensor with a

built in counter.

15
7. An apparatus {(100) for testing dynamic response and impact resistance of an
adhesive based material on a test specimen (106) prepared by lap-bonding a first
surface of the test specimen {(106) to a second surface of the test specimen (106)
using the adhesive and clamping the first surface to the apparatus (100), the
20 apparatus (100) comprising:
a conveyor mechanism (102);
a counter mechanism (110);
a tracking mechanism (108); and
a conduit (104)
25 characterized in that
the conveyor mechanism (102) comprises means for inducing a cyclic
drop of a foad with a predetermined mass from a predetermined height
onto the test specimen (106);
the counter mechanism (110) comprises means for tracking an iteration
30 value of the cyclic drop;

the tracking mechanism (108) comprises means for detecting a

debonding failure of the test specimen (106); and




a conveyor nechanism (102); a counter nechanism (110); a tracking

mechani sm (108); and a conduit (104) 2% characterized in that the conveyor
mechani sm (102) conprises neans for inducing a cyclic drop of a load with
a predeterm ned nass froma predeterm ned height onto the test specinen

(106); the countler ﬂﬁ?tt&ﬁlhﬁr'(wé}])l&)npl‘iéé@meﬁﬁ§ forediogirgofred E}aﬂcﬁgi fgthanoad
iteration 30 value,o e cycli op; .the tracki C i sm (108
conprises means for 98¢ %ﬁ?lﬁée@"?a@bﬁgﬁﬁf e &b@yg?tgﬁ}?e‘?ef%é@a?né%@b&%n
(106); and 13 the eeneslit (104) conprises neans for allowing free falling
of the load fromthe, said height .o he test speci nmen until the
Gebondi ng Tai lure.  BRORrder et babie cofRmSReR A TR totalRss or
mechanj sm (102) conpieese®r 5 nmeans for receiving the |oad; releasing the

| oad fromthe predeterm ned heiﬂg?rzf?ato free fall onto the test specinen

(106);and retrieving the™“6¥H9I & The apparatus according to claim 7,
wherein the conveyor mechssskhinthd WHd frénitid predeerminks deighenBed il lonto

fhe Ioad back into the cBRIESPHBERLTIONAT T0zy ) e transperting
retrieving the load.
10
8. The apparatus according to claim 7, wherein the conveyor mechanism (102}
further comprises means for:
collecting the load which hits the test specimen (1086); énd
transporting the load back into the conveyor mechanism (102)..
15
9. The apparatus according to claim 7, wherein the tracking mechanism (108)
further comprises means for:
verifying the test specimen (106); and
if the debonding failure is observed on the test specimen (106);
20 terminating the cyclic drop; and
recording the iteration value to determine a failure point.

10. The apparatus according to claim 7, wherein the counter mechanism (110)
further comprises means for incrementing the iteration value until the debonding

25 failure occurs.

11. The apparatus according to claim 7, wherein the conveyor mechanism (102),
comprise of a magnetic conveyor, a beli over roller conveyor which is desired for
an incline and decline situation, a chain conveyor or a mechanical catch.

30 _

12. The apparatus according to claim 7, wherein the tracking mechanism (108),

which is embedded at close proximity to the test specimen comprises of an

electromagnetic sensor such as an electronic trigger switch connected to a




15 9. The apparatus according to claim7, wherein the tracking mechani sm
(108) further conprises neans for: vejifying the test specinen (106); and
if the debonding failure is observed on the test specinmen (106); 20
termnating the cyclic drop; and recording the iteration value to determ ne
a failure poi ntounté or Hneel@fRAlcdouteREaaTtéHTREs IR deliak Budh ay\Beerdon withex
counter nechanism. (110 further conprises nmeans for increnenting the
iteration valu uﬂhl?q“ $le debonding 25 failure occurs. 11. The apparatus
according to claim?7, wherein the conveyor nechanism (102), conprise of a
magneti c conveyor, a belt over roller conveyor which is desired for an
incline and decline situation, a chain conveyor or a nechanical catch. 30
12. The apparatus according to claim7, wherein the tracking nmechani sm
(108), which is enbedded at close proximty to the test specinen conprises
of an electromagnetic sensor such as an electronic trigger switch
connected to a 14 counter or an electronic counter-counterneasure device
such as a sensor with a built in counter.




