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such as punches and molds, whigh adtg cost to the final product. Newer manufacturing

methods deposit a bead or thread of a fluid elastomer from a nozzle onto a substantially
planar surface, The pattern adopted by the fluid elastomer thread may be controlled vsing
automated equipment, programmed according to selected coordinates to provide a gasket

20 having a desired shape. After forming to a desired gasket pattern, the fluid elastomer
thread may be cured, either at ambient temperature or in an oven, with or without
accelerators or other additives.

Fluid elastomer compositions, suitable for form-in-place gaskets, include

condensation-reaction curing silicone mbbers and addition-reaction curing silicone

25 rubbers. These compositions have viscosities suitable for application using robot
applicators which apply a sealing bead of material to at least one surface of at least one of
the joining members. According to U.S. patents 4,643,863 and 4,643,864, fluid
elastomers, suitable for controlled automated dispensing from a nozzle, include
polyurethane, monocomponent or bicomponent silicone, and even polyvinylchloride

30 compositions. An apparent disadvantage, of previously cited, nozzle-dispensed materials,

is the need to provide support for the extruded bead of fluid elastomer. This problem was

overcome with the development of a silicone rubber composition described in U.S, patent
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and gaskets in electrical and electronic components. One special and particularly

20 interesting form of gasket is the electromagnetic interference (EMI) shielding gasket. EMI
shielding gaskets perform the dual protective function of sealing cover assemblies and
enclosures to prevent ingress of contaminants and, at the same time, exerting control over
interference from electromagnetic energy. Protective sealants, effective in controlling
EMI, may be used as gaskets that typically require a flexible, elastomeric, rubber-like

25 matrix filled with a conductive material that is readily distributed throughout the flexible
matrix. The conductive material may take the form of particles, flakes or fibers having
intrinsic conductivity, or electrically conductive surface coatings. United States patent
5,641,438 discloses conductive sealant materials for application using form-in-place
methods, which accomplish accurate positioning of the sealant bead. Similar

30 compositions and methods are revealed in related published European applications, EP
0643551 and EP 0653552. Each reference describes EMI shielding sealant compositions,
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enclosures for hard disk drives. For accuracy of dimensions, placement and final

-

positioning, various patterns of form-in-place gaskets, according to the present invention,
20 require the dispensing of elastomer éompositions using automated liquid dispensing
followed by in-place curing to soft, resilient gaskets, exhibiting moisture resistance,
minimal compression set, and adhesion to selected substrates. The elastomer composition,
before curing, should have sufficiently low viscosity to be readily dispensed. Curable
compositions may be prepared as one-part formulations that include a curative or as two-
25 part formulations requiring addition of a curative before curing. Regardless of the
components included in an uncured gasket composition, the curing process may be
initiated thermally, photonically, a combination of both, and/or, in the case of two part
formulations, by simply combining the parts under ambient conditions. One preferred
embodiment uses photocuring to initially solidify a gasket bead, which is then heated to
30 complete the cure and aid removal of remaining volatile cornponents. Preferably uncured

formulations provide non-slumping dispensed beads of gasket material having good
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20 The present invention further includes a non-silicone, form-in-place gasket

produced using automated placement, followed by curing, of a pattern of an extrudable
thixotropic non-siticone composition. The extrudable composition comprises, a liquid
polyolefin oligomer, a reactive diluent, a thixotropic filler, and a curative. The form-in-
place gasket, after curing, has a compression set from 7% to 20%, preferably from 10% to
25 15%, a level of outgassing components from 10ug/g to 45ng/g, and a Shore A hardness
between 45 and 65, preferably between 50 and 60.
Photocurable compositions according to the present invention provide form-in-
place gaskets using automated placement followed by photocuring of a pattern of a non-
silicone composition comprising a liquid polyolefin oligomer, a reactive d.ilucnt, and a
30 curative. The form-in-place gasket, after curing, has a level of total outgassing components

of 10 pg/g to 45 pg/g. The curative included in form-in-place gaskets according to the

present invention responds to actinic radiation and heat, and may contain a photoinitiator.
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seal ant fﬁ;lnlrpimplmdgnskaont ours of a required gasket pattern. The

conbi nation of ternms "one-part, cure-in-place" refers to fluid elastoner 20
conpositions containing a curative that responds to heat or actinic
radiation to pronote crosslinking aggﬁﬁm,hpg of the one-part fornulation,
once dispensed onto its substrate. "photocuring7' refers to the
uselbf actini cThe taiincttdispensapleSfmeanbthat idw mmmﬂydastmhrammsltmns praplace
reactive speciges that rom)te crossl | nk?eg?q%‘ and c&;rl n noner s,
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the preseglvide small diameter (~ 1 mm) beads of sealant following the contours of a required

gasket pattemn.
The combination of terms “one-part, cure-in-place™ refers to fluid elastomer
20 compositions containing a curative that responds to heat or actinic radiation to promote
crosslinking and curing of the one-part formulation, once dispensed 6nto its substrate.
The term “photocuring” refers fo the use of actinic radiation, preferably ultraviolet
radiation, to produce reactive species that promote crosslinking and curing of monomers,
particularly epoxy monomers present in form-in-place gaskets according to the present
25 invention. Preferred photoinitiators include onium salt photoinitators.
The term *‘curative” as used herein may include a “photoinitiator™ for the purpose
of photocuring as above.
The term “non-slumping” refers to the properties of an elastomer composition,
including yield stress and viscosity that deter sagging or siumping during dispensing and
30 curing. A non-slumping material is important for maintaining cross-sectional profile

stability of a dispensed bead, of elastomer composition, before and during curing.
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rel ates tlgv&nponcq)hgﬁ%gd%ggﬁcy&ltﬁ,reblhguﬁonponents produced by evacuation of
cured non-silicone gasket conposi tions accordlmfg to the present invention.
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The term "outgassing" relates to the collection of volatile components produced by
evacuation of cured non-silicone gasket compositions according to the present invention.
20 Established criteria require microgram (ug) quantities of volatile components for each
gram (g)of composition evaluated.
Material amounts in compositions according to the present invention are given as
percent by weight (wt%) unless otherwise indicated.

Detailed Description of the Invention
25 Dispensable elastomeric formulations, according to the present invention, provide

form-in~place gaskets designed for containers such as enclosures for hard disk drives.
Suitable elastomeric formulations may be applied to such containers using automated
liquid dispensing followed by in-place curing to soft, resilient gaskets, exhibiting moisture
resistance, minimal compression set, and adhesion to selected substrates. The primary use
30 for resilient gaskets, after curing is to provide sealed interfaces between surfaces of
protective containers. An effective seal prevents access of contaminants to protected

structures.
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with a reasonable amount of force. To accommodate the possible use of electronic

assemblies in differing climatic regions, cured gaskets, according to the present invention,

20 maintain their elastomeric properties over a temperature range extending from -40°C to .
100°C. The possibility of re-entry into the container, for re-work, requires that the cured
gasket has a low permanent compression set. Suitable form-in-place gasket formulations
exist in a range, of permanent compression set, from 7% to 20% of the original deflection,
measured by ASTM D395B. Low values of permanent compression set assure the

25 resiliency of the gasket material for maintaining an adequate seal during the lifetime of the
container and facilitating gasket reuse if the container is reopened for rework of protected
electronic assemblies.

‘While mechanical force increases the contact between a cured gasket and surfaces

of the container, the physical properties of the gasket itself also prevent access of

30 environmental contaminants, such as moisture vapor, into the container. A key property is
hydrophobicity that may be attributed to the use of a liquid prepolymer that includes an
epoxidized polyolefin backbone. Hydrophobic liquid prepolymers impart hydrolytic
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a heat curing Qygther advantage of exposing a gasket bead to ultraviolet radiation is the

elimination of surface stickiness on a heat cured gasket bead. The absence of surface

20 stickiness facilitates re-entry into structures sealed using gaskets according to the present
invention. Also, a non-sticky, cured gasket bead has a lower tendency to capture foreign
particles. Formulations of UV curable form-in-place gaskets potentiaily offer lower levels
of total outgassing and may be altered for various degrees of rigidity and associated
vibration dampening characteristics to meet the needs of a range of applications,

25 particularly as required for hard disk drive manufacture.

Since ultraviolet radiation promotes curing of gasket compositions, the relative
positioning of ultraviolet exposure equipment with gasket dispensing equipment will
determine how quickly a gasket bead will adopt and maintain a desired shape. Exposure
immediately after dispensing reduces the need for additives that promote thixotropy, such

30 as fumed silica filler. Reducing the amount of fumed silica filler improves the rate of flow

of uncured material as well as the softness of the cured gasket material. Softening the

gasket material reduces the closure force needed to provide an adequate seal between the



Anot her advant age of exposing a gasket bead to ultraviolet radiation is the
~elimnation of surface stickiness on a heat cured gasket bead. TrEMabE8hce
of surfaceodBnsinzgki ness facilitates re-entry into structupexngeaheds usi ng
gaskets according to the present invention. Also, a non-sticky, cured
gasket bead has a | ower tendency to capture foreign particles. Fornul ations
of WV curable formin-place gaskets potentially offer |ower levels of total
out gassi rigriaces ofeyg. be endlosure dA Koy anviactieangsn thegratecal fiiw of an unewredifosmansoci at ed

Nizh [ d ' h ' ' . h d f . f
ool | cat MG Bt ket 1o fulfer Flaterial Gpemiar pisve R IPOnP R Bl 00 8% mnut act ur e.
Si nce ul tregychigh ghd Eﬁﬂb@b&ﬁélﬁt?f&fﬁﬂft@%a@ ichi®e BfmSRplaR gaEMERO BinpioRify fidviie

~relative positioning of ultraviolet exposure equipnment wth gasket

di spensi rfgtesguifipthenassiit icompaundingof gasketsompiositiops hy gedicing Wseoditywand  adopt
and g"r‘ai nt.ain a desi.red shage. %ﬁgos%{.e %t{l?mdi attel after dispensing reduces
t he "need FEORGTIFDEPUMINE ARG ABLEAPRE Lo PHIVACEAEN 30 as funmed silica
filler. Reducipg opfifisiPetdrmahcé Edesiinatedappliédtidh, formliaviacd guskdtat € of flow
of uncured material as Wwell as the softness of the cured gasket material.
Sof t eni neprefemblyyposisess aratance af propettices Unbered [gasket formulations sketddibe bqwidovi de
an adequatﬁhs?al betgﬁeen the.8 WO 03/021138 0 3 il\nAARn_ZSgOG ; PCI{ US02/ 26029
surfaces ‘9 %.od‘.'elécf? a/&c(ggwgqreg‘fys I,Speéjﬁmﬁh%‘?lé%% TRNERLEAET 1 ow of an
uncured fdisgenifig, tb nkiMaihohk Shapeand Hithensidifstofla seRE R igatket ot s iAf@r f or nore
efficient production, cost reduction and related benefits for parts that

i ncdlude foywingi selippssauopmatirelesy compressipm gets anshminimabouisassmgrarnquisedi st

g, AT R 1P Al ind el E G L8 o B6R B ke AR, udIBI 00 19
i n a desisgsichiotery pf icastanBcorcentmatidir dagse Gfflke afid cifing coriiohspdeaess a

bal ance of properties. Uncured gasket fornulations should be liquid wth a
| ow enoudHleycercsairayjorrsdavardeyeriyisensiy ifergnulations ferimmiovesdisnensabilily, af t er

di spensi ' ' i | . asket

pat Cor . e ofplald G dido Ve GliARE B thaklnBRE I rinoBBl MbREGEE .

m nisval  cofigriag theomatix resiqmatedal usiiilydesds\to acyne siorifite in bompressioe seted and
cured state.is a function of reactants, nela%%ve S oipgjonetré of
eact ant sEaCH SFRASHYTBIY YATY Sapendjpgungn material selertonand sigichiomstey SHer vpow

cfiEl ler c ' e i | r ' i d
i spensableope el and (BhatiBliPlecl GFABHIBaTHRMIANT ) LA MPERNES
resi n sofgasket. Hhebulance of properties will vary in response to the specific requirements of a

given application for form-in-place gaskets. Custom formulating becomes an essential
20 task for satisfying the many applications for gasket formulations according to the present
invention,

Considering !he need to provide custom, application-specific formulations, the
focus of the present invention is form-in-place gaskets as seals for containers of hard disk
drive assemblies. The properties of gasket formulations, suitable for use with hard disk

25 drive containers, include good sag resistance of uncured material after being dispensed,
low compression set, ready compressibility with normal closure forces, substantial
freedom from contaminants, and good adhesion to target surfaces. Table 1 shows typical
properties for preferred gasket formulations used with hard disk drive containers. The
formulations adhere well to aluminum and stainless steel, while exhibiting moisture

30 resistance, with low moisture vapor transport, as required for an environmental seal.

Suitable liquid oligomers, include substantially linear polyolefins such as L 207, a

commercially available epoxidized Kraton from Shell Chemical Company. This dual
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t enper at yre;.flexji.bilit ‘ e G+ . ' - @poxi di zed
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to actinic radiation and heat, as discussed previously. Curing by actinic
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sul f oxoni u sel enoni u I odQni u di azoni u ryliu car beni ym_and
m Preferr thgr]mal cm?ng agments, accorélmg rtrc]) th%yprgsent {I?vent?on, are llijquicijl

anhydrides (available from Lonza Inc.), such as AC39 - polypropylene glycol
di(dodecenyl succinate); dodeceny! succinic anhydride (DDSA); methyl tetrahydro-
20 phthalic anhydride (MTHPA); methyl-5-norborene-2,3,-dicarboxylic anhydride (AC
methyl); methylhexahydro-phthalic anhydride (MHHPA) and combinations thereof.
Liquid maleic anhydride grafted polybutadiene (available from Ricon Chemicals) may
also be used as a curing agent.
Addition of a reactive diluent, such as PRIPOL 2033, a polyolefin diol, reduces
25 viscosity of the overall formulation and also maintains performance properties by reacting
into the network structure. Other reactive diluents include hydroxyl functional
compounds, such as hydroxyl terminated poly(ethylene/butylene), available as 1L-2203
from Shell Chemical; hydroxyl terminated polybutadiene resin available as R-20LM from
Elf Atochem; low viscosity epoxy functional compounds, such as diglycidyl ether of 1,4-
30 butanediol available as HEL.OXY MODIFIER 67 from Shell Chemical; and diglycidyl
ether of neopentyl glycol available as HELOXY MODIFIER 68 from Shell Chemical.
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Preferred thermal curing agents, according to the present &gvfﬁﬂion, are
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formul ati | | eir profile and di nensions through thermal curing.
BrEpERLR Lot

Sui t abl e hg to the present invention include clays, a variety

of forms of 5 e?ﬁthrhéaagia@li pegforpancetstichisolich proper dibsersivh ofge fillegat nent ,
and organic fillers such as,  cellul ose, castor-aoil wax, and

pol ¥am deSkegneenditions. duringapixing-af formin-place mgasket farmulations; anpgoachi@k ot r opy,

SR Al s | e A
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Pr ef d.cl 1 de . i i i
reterre thfxoa ols:ncI pr;u(':t%clllesewnh resultant loss of shape by increased slumping of dispensed

gasket beads. A low-shear mixer reduces this problem to 2 minimum, and is preferred for
20 preparing formulations according to the present invention.
Zinc catalysts have been used successfully to catalyze the anhydride-epoxy cure,
Suitable zinc catalysts include zinc ethyl hexanoate (ZnHex), zinc neodecanoate, zinc
undecylenate, and zinc stearate (ZnSt).
Details of form-in-place gasket formulations, disclosed herein, are merely
25 exemplary of the invention that may be subject to other variations that also depend upon
the introduction of characteristics, such as improved vibration dampening, thermal
cycling, low outgassing etc. to liquid polymers having a flexible backbone and terminal
reactive functionality. Additional advantages and modifications will readily occur to those
skilled in the art. Accordingly, various modifications may be made without departing from
30 the spirit or scope of the general inventive concept as defined by the appended claims and

their equivalents.
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concept ' t e | ai an t hei,r. equi val ents. 11 WO
03/02113 Eﬂgf’{)_ﬁig'é%@lgﬁﬁ%ﬁ&ggﬁg%%’%@ﬁ%5?"“689&’?}6-i ons L207 - Epoxy
functional ol epirp2aydighrdpex{ et Ak apuliakd Versfon dflepoky BUEL (Hvailablefbrdes an
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equivalent weight of 1700 as supplied by Shell Chemical Company.
9080 is an octy! epoxy linseed oil from Elf Atochem.
20 ' G1000 is a liguid hydrogenated butadiene diol available from Nisso.
AC-39 is a polypropylene glycol di(dodecenylsuccinate) from Lonza Inc.
DDSA (AEW 266) is dodecenyl succinic anhydride (M. Wt. - 350) available from
Milliken Chemical. -
RHODORSIL 2074 is_a photoinitiator comprising iodonium-pentafluorophenyl
25 borate, available from Rhodia. 7
ITX (Isopropylthioxanthone) is a photosensitizer used to sensitize gasket
formulations to an increased range of wavelengths of ultraviolet radiation (available from
First Chemical Corporation).
Cat stock (Catalyst Stock Solution) refers to a mixture of materials including 38
30 wt% RHODORSIL 2074, 10 wt% ITX and 52 wt% P107.
BYKO052 is an organic defoamer from BYK-Chemic USA.
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a photoinitiat o conpri SI Ng iodoni unmrpentaflyorophenyl 25 boraf avai |l abl e
from Rhodi a. HTX (Coamressind $éti oxant eed 20% a phot cABTM D326B usefl to

Sens|t|ze gas t formil ati anc - 9—an neoraac d ranna aof ymval anat NS Of

ultraviolet r |&1¥§ng@9’§£’9| elfrom#5Mf% st ChenPhofe - w’ﬁ@iﬂﬁl"ron . Cat

3630 w %% RUQoRAN A STt JAPRRE A B oy b MBORHED i < b o gantc
g
mPrQ@ﬂéJF

I s dodecenyl succinic

38 30 wmt %
def oamer from [BYK- ERavabdityed)y 12 | VO 0 0DB8 D Faxdd it 02/ 26029

Zinc stearate |(ZnSt) is avarlabl¢ from Alfa Aegsar and Zinc 2-ethylhexanoate
is availableffromStrem Chem calls. R805 is a hydr opﬁ?&ﬂe&mﬂgeat ed f umed

silica avail abre=7 , = HrS ARty & L operties
o1 oport oval uaTloet | VRUPGEEH 050'8'0.50 |~ Closy Seetion ANATykis |
- 40°C to - 46°C DSC

Heat-Curable Form-In-Place-Gasket Material Compoundin

Raw materials were mixed together in a double planetary vacuum mixer. After
mixing was completed, the material was discharged into 30 cc syringes and stored in a
10 freezer at a temperature of -40°C until needed. Prior to using material from a syringe, the

frozen material was thawed at room temperature for about two hours.

Experimental Methods

15 Description of ASTM D395B
Cylindrical disc specimens with a thickness of approximately 6 mm and a diameter

of 13 mm are compressed 25% of the original thickness and held at that compressed
thickness between two flat plates, bolted together. The compressed samples are then
placed in an oven at 70°C for 70 hours. After completing the heat conditioning, the

20 samples are immediately removed from the compression assembly and allowed to
equilibrate at room temperature for 1 hour before measuring the final thickness. The
compression set is calculated as the percentage of the original deflection as follows:
C=  (Onginal sample thickness) - (final sample thickness)

13



Conpression Set7% to 20%ASTM D395B Har dness (Shore A)45-65Shore A Duroneter
Total QutgassinglOg/g to 45 pg/g GO/ Mass Spec. Flowability (g)O0.R3 M 2006 :
0. 42Fi xed_Ti ne .and Pressure Di spensing Aspect Ratio00.50 to Secti on
Anal ysi s YR O4BELy - a6CDSC  Heat- Curabl e Form I n- Pl ace- Ga%ﬁ@ﬁgﬁ;z%%gzﬂ al
Compoundi ng Raw materials were m xed together in a double planetary vacuum
m xer. After m xing was conpleted, the material was discharged into 30 cc
syringes and sfGrgfalisample thitkhe®pz Corapressel eampleahitkressfin tebDassembly) needed.
Prior to using material froma syringe, the frozen material was thawed at ..
roomtenperature for about two hours. Experinental Methods 15 Description of:

ASTM D393, QL. nar &l re N G RRSECT MBNS With a thickness of approximately 6 il
and a di mereb—w%mmressed 25% of the original thickness and .
held at that cSaplesedtt a thivkadssed apfrokimeatelyGuwnni Wer tested fog hatinkessdoly wsbget her . -
Theegorrpre sed sanples are then | aced in an oven at 70C for 70 hours.
Aftet corfoPRAre AydyrRmelrI i¢ster ShERQm BMRFANEE e 20 sanpl es are | medi atel y
renoved fromthe conpression assenbly and allowed to equilibrate at room
tenmperature for 1 hour before measuring the final thickness. The

conpr essilBescaption of Oatgasdimg M as t he percentage of the original deflection
as follows: C_, = (Oiginal sanple,thickness),- (final sanple thickness) 13
WD 0310 2 1 1 §wgdém S Quig %BEF%QB%‘QWW?%F?mﬁ?’%%%"é“%ﬁ@kﬁess) -
( Conpr essg3 $a0R! THeUoRKRES Folatiles Hitke AT/ kingPREGTal BEIRPHGH gaSNOT € A

Har dness Sanples with a tﬁ?cﬁness ofe appf%gi matg_el y 6 rrmoq\/\gtre %ested for

har bhess dhyomstoggph$ interfimedovith & mrassisprestrometet deteetor.r oom t enper at ur e.
Description of Qut gassing TM Cured sanpl es were outgassed using a dynam c
headspace oven apparatus at 85C

Flowability Testing
The flowability of a material, as used herein, measures the amount of material

output under 2 fixed pressure and time interval, through an opening of fixed diameter.
15 Flowability of uncured formulations was evaluated using an EFD 1500 Dispenser with

time and pressure control. Material was dispensed from a 30cc reservoir (syringe), through

an orifice (needle tip 14tt from EFD) having a diameter of 1.6 mm(0.063 inch). A pressure
of 413.4 Kpascals (60 psi) was applied to the reservoir for a duration of 20 seconds. The

weight of material passing through the orifice under pressure was recorded.

20
Description of Tg method
The glass transition temperature (Tg) of cured specimens was determined using a
differential scanning calorimeter (DSC). The Tg was selected as the midpoint in the
transition region between the glass and rubbery temperature regions in the DSC heating
25 scan.

Description of Aspect Ratio Analysis
Dimensional stability of a dispensed gasket was assessed by measuring the height

and width of a cured gasket bead that had been dispensed at 413.4 Kpascals (60 psi)

30 through a 14tt syringe tip (1.6 mm opening) available from EFD. The syringe tip was held
9.5 mm (0.375 inch ) from a substrate while the syringe was slowly moved at
approximately 5.0 mm/sec (0.20 inch/sec) to allow the bead of material to gently fall upon

14



for 3 hours. The collected volatiles were anal yzed using thernmal desorption
"gas 10 chromatography interfaced with a nass spectrometer detect®j MAR 2006

Fl owabi | i w0 d3zeai38g The flowability of a material, as used WmEresnce@aSUr €s
the amount of material output under a fixed pressure and time interval,

t hrough an opening of fixed dianeter. 15 Flowability of uncured

formul ati pns was eval uated usi ng an EFD 1500 Di spenser with tine an

pressur e the sibsrte. The dispensedhsadivanthgn sered ab hoQ Caloe Ewe b@'é"lsvélsfnaélslﬂgﬂhge)

e ouah, JEnEhL 5 GBEBHCA vitPa bl RO FFGh AR AR OF 16
reser voi rexamineal whdepi inficrosdop2Go areasurel the bead height @it wﬂith Mtecaspedt raticswasng

“th h t fi d d.20De i pti fT t hod
The. gl as oS PAHYVIGHELE Poa boighigy BF DEul Bltipeci mons. vas detorm Red.
using a differential scanning calorinmeter (DSC). The Tg was sel ected as the
=mdpoint in the transition region between the glass and rubbery tenperature

regi ons imea:ﬁgtlﬁiﬁﬁf@Shm Adhbsien amAhineigam pti on of Aspect Rati o Anal ysi s
D nensi onal stabil.it asket s ssessed. b rre r| ng the
el gnt. —and wiCamtse? adhesiondaSTRE D o s araltaabmmedne Furc op e 413,
Kpascal s gt REIPG)3HatbRsIUB e alﬂﬁﬁnuﬁ’fg:le@ﬂﬁerﬁ'uﬂﬂ( thiknBIHPBLOSIMm Y 821 abl e

from EFD.” The syrlngetlp was 5 1nch) froma substrate
whi | e t heinglyr.iThgdhivkress bﬁtthIHG\mcteaal wa,smppmmmatebr 1,14 non (004 % inchp Lap-

inchisec) ,to all.ow the bead.of [l ntI fall 03/021138
o SRR b Dottt B85 Oh Al dhding Jenelig sk iakt sttt 2.0 Dan
cured at ﬁﬁg}ﬁﬂm(amnbwlﬁuteﬁ smal | Iength of the bead was then sliced
with a razor blade to obtain a cross section which was examnm ned under a

m croscope to neasure the bead height and wi dth. The aspect rati o was

determ ned by di vi di ng thermgg hei ﬂ,,tm ] IEIEX Egi idth. 5 Description of

Lap- Shear_Adhesi on to Al unfniunT tap=shed TM D1002) was eval uat ed

by curing tMateriat m§n-pl ace 2 3 4 5 6
L-207 54.8 55.8 59.4 60.0 60.6 60.9
AC-39 18.3 24.6 - - - -
DDSA 12.2 - 183 16.5 18.3 15.2
R805 13.7 9.5 9.8 10.8 11.0 11.0
PRIPOL 2033 - 9.5 12.2 12.0 9.1 12.2
ZnSt 0.9 0.6 0.3 0.9 0.6
ZnHex - - - | 06 - -
BYK-052 0.1 0.1 0.1 0.1 0.1 0.1

15

15



gasket (FIPG material between al um num speci nens with thicknesses of 0.53

mnm (0.021 inch). The thickness of the FIPG material was apprOX| ,14 oy
nm (0. 045 p- 10 shear specinmens were tested on an
tester at W&ﬁgén }Fsgtlon rate of 1.27 mm m nute (0.05 |nch/ Ie 2 -

For mul ati on Exarrpl es 1-6 Material 123456 L-20754. 855. 859. 460. 060 660 9
AC-3918. 324. 6---- DDSA12. 2-18. 316.518. 315. 2 R80513. 79. 59. 810. 811. 011.0

PRI PCL 2033-9.512. 212.B{1d32.-.2 PrapéicdO0f Béhmiflatiih Bx 16 0. 6- -

BYK- 0520

01010 10 107

03/021138 Ta

3 _-

QLnnn ties

f

For mul at

on Exﬁwwéx 1- 6d 3 AR

faY uliw 2N oV ule)

onQ

200%

PCT/AUSO

2/ 26bH29

Pr §per

D —an

y1034

6 Shore A

Har dness

(11. 5

S50 b B :

. 800. 78
amfes| o4y -

;45.1’%8. 28R iZ'tS“’FPat. ?’é@o\
- -1407 - 45 -14% Lap ﬁmaq

1 1Bgs 4 31-15
| ations accarding tolthe priesent

e for g nvention
2% if alCAksuil t AA® f or0-34r i 05| acklgasket s.

AL

39

B Rt g gasket
OW %4 es Cl- C4
23 - 32 21
-45 - -40 -45 -46
47 -

41 - 15

% BRSO,

gagsin %9653139%%1 32

d _Table 3 provj

per ti Elswabshty ed of

. PO - -

PCIIQI 1

FlI owabi
Total oug
Table 2
and pro
Aut omat i \J qu
beads curabl O cati

Total outgassmg
Tg
Lap shear adhesion

-

Table 2 and Table 3 provide formulations according to the present invention and

properties desired of materials suitable for form-in-place gaskets. Automatic dispensing

5 equipment may be used to provide non-slumping gasket beads curable by application of
heat.
Table4 - Comparative Examples C1-C4
Material C1 C2 C3 C4
L-207 54.8 58.3 60.0 62.4
DDSA 18.3 17.5 18.3 12.2
R805 11.3 10.2 12.2 . 9.8
PRIPOL 2033 15.2 - 9.1 15.2
L-2203 - 13.1 - -
ZnSt 0.3 - 0.3 0.3
ZnHex - 0.9 - -
BYK-052 0.1 0.1 0.1 0.1 -
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Material C | . C2C3C4 L-20754. 858. 360. 062. 4 DDSA18. 317.518. 312. 2

"R80511. 310. 212. 29. 8 PRI POL 203315.2-9.115.2 L-2203-13.1-- ZnStQ?;SMKR@% 3
ZnHex- 0. 9wo @3X4113820. 10. 10. 10. 1 16 WO 03/ 021138 Tabl e 5 - Rr@pesdzizesesof
Conmpar ati ve Exanpl es Cl-C4 PropertyC C2C3C4 Shore A Hardness47.059. 064.041.0

Conpr essi on Set 28.611. 68. 339. 3 Fl owabi |l ity0.370.370. 250. 34 Aspect

Rat i 00. 830. 280. 880. 78 -{Ogal

out gaSS| n31449318 Tg---46 44 Lap shear
pIities e E

adhesi on--4156 Tabl TS ) SuvEsXampss Mat - i al C5C6C7C8
56530 19, 1. Zn&IPEY 56,70 8| Bvkloado 102 10] 1003 013 FAC Jo06.
PCT/ US02/ 26028 0rea FRirdness oper || &ﬁ_@f Com;,@r a1 @ .e=xanmdies (5- C8
“Propert yCSCRC7C
' Compression Set 28.6 11.6 8.3 39.3
} Flowability 0.37 0.37 0.25 0.34
Aspect Ratio 0.83 0.28 0.88 0.78
Total outgassing 31 44 93 18
Tg - - -46 -44
Lap shear adhésion - - 41 56
Table6 - Comparative Examples C5-C8
Material Cs Cé6 Cc7 Cs8
L-207 63.0 64.9 69.9 76.8
DDSA 15.2 12.2 18.2 10.0
R805 12.2 12.2 11.2 123
PRIPOL 2033 9.1 8.1 - -
ZnSt 0.3 1.5 0.7 0.8
BYK-052 0.1 0.1 0.1 0.1
5
Table 7 - Properties of Comparative Examples C5-C8
} Property Cs C6 C7 C8
Shore A Hardness 66.0 64.0 62.0 64.0
Compression Set 9.3 13.3 12.9 11.7
Flowability 0.22 0.19 0.22 0.16
Aspect Ratio 0.84 0.86 0.29 0.35
Total outgassing 49 34 - -
Tg -46 -44 - -
Lap shear adhesion - 14 - -

Tables 4-7 include comparative examples C1-C8 showing how certain properties,

by falling outside of a desired range, impair the performance of these examples for form-
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Shore A Hardness66. 064. 062. 064. 0 Conpressi on Set9.313.312.911.7

Fl owabi | i t y0. 220. 190. 220. 16 Aspect Rati 00. 840. 860. 290. 35 Tot al 0 3 MAR 2006
out gassi n - - [g-46-44-- Lap shear adhesion-14-- Tabl es g~ e
conpar at i \%t?%é%]rfﬁ-ges Cl1-C8 showi ng how certain properti es, ﬁ%@’“?%“f"%g
outside of a desired range, inpair the performance of these exanples for
form1l7 0 3 MAR 7006 WD 03/021138 PCT/ US02126029 in-place sealing gaskets.

A bal ancejnofiad¥ AR biskefd! A\alliee bhprosetict providesahokey to sueedsefuance of
gasket materials according to the present Inventjon._ However, indiyvidual -

proper t i ekerfosmaneef grsketraatenals peconding &y themresent invertion. Hopreyes ipdividualy anp| &

c3, G5, r a 60. Such
val ues af@bg%%%gg??wgﬁéﬁg g@?eﬁ?ﬁ#gggﬁ%ﬁa}e{%#gﬁﬂag‘{tﬁ%g\tfvﬁﬁg&gg?’f ity appears
as a char@ssC?und C8thave Shered Hufdnesscaulidsqaedter thai 66 nSuctBvalbés zze GyveC7 and

C8 exhibit | ow values for aspect ratio, Another indicator of poor gasket
per f dr manké Prefemed ranss,Undesipble dow fiowabiliy eppeapsas 3giqristig IOE%HIBH&%H ues

of conpressi| ) I 4 | N : i ng
(Excap! o pmibesch, o €5 WifteC2, 6 @ o BRI Ity VameProPagiet i ARG 0

cat al yst imtlivator ofpodr gaskevgerformaneds shosvmby exdmgjbs €pead CohHthat exinbit Hauschi | d
Speedm xer, DAC 1':'10 FV. operatjng at 3000 rpmfor one mnute to mx 38 w%
RHODORS! Lelovsied values afpompssipR sgshd 52 wt % P107. Preparation of the
i@ TRIrSe Form-IR-Plate A AREI ComPoudiifPEMRp1sSLd 130 pl ace
: nown 1 n Table © pr evi ousl'y

Haub@ hi | dCatabyst Stovk Sblutioa (€ atfonnmed silica the fornulation

constituents e charged.to.the m x container and m xed . at approxinately
3000 RPMITor  CHECTHRRER ook sOlHutprorss Recbate vt s JPeh P roulingit BAGRHAE v ¢ n
m Xi ng atSﬁ&@ﬂliidi"DAerSOWO%@rEﬁﬁg?at@fODQ"rprﬁ%hoxf’éjﬂ_iﬁdt@!&-mﬁf3%%0”13' ete
m xi ng of each fornulation the resultin formin-place gasket conposition

20
was tr ansREOXAREH: 30T with 18yrtbnbies aaﬁﬂgpft%&lékmed from the light.

Preparation of the Compositions of Examples 7 — 12

Conpositip

15 A series of steps was used to place amounts of material shown in Table 8 into the

previously identified Hauschild mixer. With the exception of fumed silica the formulation

constituents were charged to the mix container and mixed at approximately 3000 RPM for
one minute. Fumed silica was added in two equal amounts with mixing at 3000 rpm for
one minute after each addition. After complete mixing of each formulation the resulting
20 form-in-place gasket composition was transferred into black syringes and protected from
the light. |
Gasket bead test samples were manually dispensed through a 14 tt EFD syringe tip
onto aluminum weigh dishes. The dispensed bead was exposed for approximately 20
seconds to relatively intense ultraviolet radiation from a Lesco SPOT CURE LAMP. The
25 lamp, having an intensity of 20W/cm? at 95W power, was placed approximately Scms
from the gasket bead, which received an energy dose of 8.73 Joules/cm. Each sampie was
exposed to the same amount of ultraviolet radiation before heating under various
conditions of time and temperature to advance the cure process. Characteristics of the
cured form-in-place gasket material could be varied depending upon the amount of heat

30 applied.

18



Gasket bead test sanples were manual |y di spensed through a 14 tt EFD syringe
“tip - onto alumi num wei gh di shes. The di spensed bead was exposed fpMAR 2006

appr oxi mg@h¥o#Qsg seconds to relatively intense ultraviol epcrmgizaisopn from a
Lesco SPOT CURE LAMP. The 25 | anp, having an intensity of 20WcnR2 at 95W
power, was placed approxi mtely 5cns fromthe gasket bead, which received
an energy dose of 8.73 Joul es/cm Each sanmpl e was exposed to the sane
amount of uItraV| ol et radlakled grmanlafion ExamplesiZl2yari ous  conditions of
ALilme ang™t :?l € P agvange (e guT e Prygesy. Gfargerefgstiics of the
“Cur ed fbrml n pl acé gasket| materijal coul g bé vali ed dedendi ng ypon the

anount pf Headin7 30|ap.é ed. d81WD 084.021[L3&2Hablie 68.5 Hor @dl9at ijon Exanpl es
~ 7-12 0 MAR 2006 {PCT/ 150212602 Materl al 789101112

'L-20772| 65&-1810 072, 184. 5g4. PA.®- 15108. 114. 8-~ -- |9080- - 16. 0-- -
P-107- - b.'l_'oﬁ_'.z PRAEPOE— 941619944480 2033 6 1600-148-- - Cat
- stock0. p1 08 g% 90§90.9 F|R 8059. 018 '99. D9. 09. 09. 0 Tablie 9 - Prjoperties of

For mul at 1 onptpganpl &s T-12J789101112 Trmel (hgpurs)1. 65 01. 007.750.|750. 75

Tenperature (C)100100100190150150 Tatal ut gassitng (ppm 140 12240 28260
19110 {78BRIPOL & TPde (hours) . 020.42. p2.99. 02. d%nﬁeréﬁ@re
() 150150150450150150 Tot gl Qutgdssing (ppm) 68 112120 126-100 (646 1936 6

G 1000 ~ 14.8 - 5 - -
Cat stock 0.9 1.0 0.9 0.9 0.9 0.9
R 805 9.0 10.2 9.0 9.0 9.0 9.0

Table 9 - Properties of Formulation Examples 7-12

7 8 9 10 11 12
Time (hours) 1.0 1.0 1.0 0.75 0.75 0.75
Temperature (°C) 100 100 100 150 150 150
Total Outgassing (ppm) | 140+£12 | 24028 | 26019 | 110+17 | 885 94+ 6
Time (hours) 2.0 20 2.0 2.0 20 2.0
Temperature (°C) 150 150 150 150 150 150
Total Outgassing (ppm) | 68+12 | 120126 - 1006 | 4619 | 36%6
-
Results from Examples 7 - 12
Formulations shown in Table 8 were evaluated for outgassing under conditions as
shown in Table 9 that included photocuring for 20 seconds, as described previously,

10 followed by heating for various times to promote further curing. Total outgassing varied
depending upon the raw materials comprising the gasket formulation. Thermal curing
removes remaining volatiles, with longer times and higher temperatures producing lower
values for total outgassing.

During thermal curing the appearance of a gasket bead generally changed from a

15 relatively colorless transparent condition to a brownish color with retained transparency.
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Results from Exanples 7 - 12 Fornul ations shown in Table 8 were eval uated %
for outgassing under conditions as shown in Table 9 that includgd MAR 2006+

phot ocuri seconds, as described previously, 10 fol %g ating

for vari o&gop%h@ﬁgﬁo pronote further curing. Total outgassi kg vapg%%%a _
dependi ng upon the raw materials conprising the gasket fornulation. Thermal
curing renoves remaining volatiles, with longer tinmes and higher

t enper at UERBmii A1dH G R dro¥ectiorpbiUeshdte-therMburé g BRétHedd revedled Agmébreer mal
curing the appearance of a gasket bead generally changed froma 15

rel ati vel jntensesolased skin adightes salared isnet bead core RAPE o Rost-BAKIRE: 8askelt ai ned . ;

the o oss ekizrds Hbar i aiset v fpEr - T sleeBl the Proar SO lRIRE o ©

I nt ense cohter sikiniveina fosillenticate thay hiagraffcot the &ibratioredanyemingproperties bba t o
post - baki ng, gasket beads were clear and transparent in appearance. This
suggést s fiseensed and gureddermrinplagegaskelyt er skin over a resilient core that
may af f ecprdylfibh Vrdtld E8mUsaRGH &%k ris g3 0f a 5 di spensed and cured
formi n-p‘—ggrgasket—. Prepar atr on X%r%rm‘ﬁpositions of Exanples 13 - 23
The formul at i offhe forovwlationsTabwe il Talsiad 0kad [Tablell Inerecanpmpmded esingziong a one

uart Ross doybl e net ary vacuum ni xer, Co unded .nat eri.al, was, di schar ged
from ¢ hediirkies tdble tanetdy HREEHR myach CompRuac A SHEL™ o Jerbaresd SR nges.
whi ch ver gelhigkettdd) vik QHEEﬁﬁge DR intdBiccBlhdK EFBsyRtses Uvhich\Wét Sen

Phot ocurin Source The UV soufce used for curing these sanples was a
ger idci daprotextédifromrlighd untl cumimgcury bul b from American U travi ol et Conpany.

The out pu;llof .t!hggél travi oé et lanp, in this case, is |less intense than a
Lesco SP £ o¢ unts for the increased 15 duration of _ :
exposure of ExgpBiAB sdidce used Pty MBE s4f swg‘erﬁﬁﬁﬂﬂrzx%diﬁ%réﬁtsm‘ém“ can

U traviol et Corrgany. Property Measurenent (Exanples 13 - Gasket beads
wer e di spaescay hulbdioop Americes Ultiapigiet Siomnany sEhe entpiraf thgulirayiplgtlamprm ¢ p,

orade. 20REsHkclsloed igoet Banls EREANFOR R RN i ne Rl PR R T

ovensfor @urdttonofekmBuiiof Examples 13 - 23 to the medium pressure mercury lamp of

American Ultraviolet Company.

Property Measurement (Examples 13 — 23)
Gasket beads were dispensed at 60 psi (413.4 KPa) air pressure through a 14 tt

EFD tip, onto aluminum foil previously cleaned by rinsing with spectrophotometric grade
20 hexane and 99% isopropanol and then dried in an air circulating oven for five minutes at
. 160°C. Outgassing testing (where measured) was performed on bead samples exposed to
ultraviolet radiation for five minutes followed with a two hour post-bake at 160°C in an
air-circulating vented Blue-M™ oven.

Flow tests were conducted with an EFD model 1500D pneumatic syringe

25 dispenser. Material was dispensed through a 14 tt EFD sytinge tip for 20 seconds at 60 psi,
and weighed.

Gasket material samples (h = 0.070”, w = 0.165”) for dynamic mechanical analysis
were dispensed onto glass slides 'using a controlled linear displacement stage. Samples
were then UV cured and post-baked at 160°C for two hours, Uniform sections of the

30 gasket bead were then cut and removed from the glass slide for dynamic mechanical
analysis. A Rheometrics Solids Analyzer was used at a test frequency of 1.0Hz and a

heating rate of 5°/minute. The temperature range evaluation was ~100°C to 100°C.

20



160C. Qutgassing testing (where neasured) was performed on bead sanpl es

“exposed

post - bak ewat 031B9Gsi N an

to
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Mat eri al
psi,
dynam c

controlled linear displa
post - baked at 160C for t

mechani cal

anal ysi

and wei ghed. Gasket materi al

S

ultraviolet radiation for five minutes foll owed with0d WABBour
air-circulating vented Bl ue- MM owgrr/use2eeazbest s

1500D pneumatic syringe 25 di spenser.
was di spensed through a 14 tt EFD sytinge tip for 20 seconds at 60

sanples (h
wer e di spensed onto glass slides using a

EFE 0 SLaGHTANEh 85

ote - hompaits Dl 1318

0. 070",

w=20.1

65") for

tdgen UV cured and
513 lbsehe 30 gasket bead

were thegn QMitefsld rfenonged fromgt he ghtass [sliige flor dynam cllsechﬁni cal
.anal ysi $—A_-Rheonetlrics Splids Analyzer was used at_a test fregliency of
1.0Hz and al-#¥atirg 6hbe |of 48/5m hut4.0 The $%Aper abdde anYeBevhl uation was
- - 100C to—190C720-™Wo 030138 Fabt g0 —Formitatiom£xagdes{ 13- 18 0 3
-MAR 2U0§ PC#—/%E&ZI 26029 e?|ﬁ§l 1 314%916] 713#_- ﬁ07 . 54p. 5§5§l 058. 455. 350. 8
P- 1510- 10. 69197 36.]98.7% P-L016.6010. 68,007.[36798. 5 PRRPOL| 85
18. 4109. 016 8201822 4 2033 520110.10.10.10..1 1 Cat
st ockl. Q1. ®RIBOLO1.j011®4R B049.129| 298db. 19. b888 [TaBP8 i |1 22.40r frul ati on
Exanpl eq 19-7%%3l\/at grial 1920212223]|L-20753. 452. 251. 248. 5p50. 5
P-15108.198. v911.1311.8 H 107-3.55.14.95.0 P-41228.95. P-- -
52 0.1 0.1 0.1 0.1 0.1 0.1
Cat stock 1.0 1.0 1.0 1.0 1.0 1.0
R 805 9.2 9.2 9.0 9.1 2.0 8.8
Table11 - Formulation Examples 19-23
Material 19 20 21 22 23
L-207 534 52.2 51.2 48.5 50.5
P-1510 8.9 8.7 11.9 11.3 11.8
P-107 - 35 5.1 49 5.0
P-4122 3.9 52 - - -
PRIPOL 18.5 20.2 21.8 25.9 22,9
2033
52 0.1 0.1 0.1 0.1 0.1
Cat stock 1.0 1.0 i.0 1.0 1.0
R 805 9.2 9.1 8.9 84 8.8
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able 13 Properties of Formulation Examples 19-23
19 20 21 22 23
0.6 1.0 1.4

-17.6 -17.8 -15.1

0.67 0.65 0.70
2 2 2
160 160 160

20+14

-9.5
0.69

-18.9
0.82

Time (hours)

Temperature (°C) 160 160

Total outgassing (ppm)

Resuits from Examples 13 - 23 _
Comparison between Examples 1-6 and Examples 13-17 and 23 suggest that

photo-thermo-cured form-in-place gasket compositions show higher flowability and less

total outgassing, following similar curing at elevated temperature. There is also evidence

of less variability of total outgassing within a number of duplicate test samples.
10 Samplé beads of form-in-place gaskets, exposed to ultraviolet radiation and then
post-baked, do not posses the surface stickiness that is present in samples of Examples 1-
6, which were cured only by heating. Gasket beads were folded upon themselves as well
as being indented with a spatula in a qualitative assessment of physical properties. This
study suggested material conversion to resilient elastomers cured using a combination of
15 photo- and thermal-curing.

Dynamic mechanical analysis was used to evaluate cured gasket beads to

determine if vibration dampening characteristics could be varied by modifying gasket

formulations. Results show that the various gasket formulations produce materials in a

22



6, which were cured only by heating. Gasket beads were fol ded upon

"‘t Hersel ves as well as being indented with a spatula in a quali taty Y®AR 2006
assessmeRyosoPNYei cal properties. This study suggested nppgfusabiéanver si on
to resilient elastonmers cured using a conbination of 15 photo- and

t hermal - curing. Dynam ¢ nechani cal anal ysis was used to eval uate cured

gasket beads to determne if vibration danpening characteristics could be
vari ed byargsdifiglass fragsitien tempesatunes Stonbne’C Resi2 Esangdprangp of maximwya fanous

gasket for ' C r ' R 7006
PET/ usozﬁfgg%@uf’%ﬁé‘é‘%fg 5*1 (gggalﬁl}%aar@lh 1) e‘?’rfélé’\r@ %?Jé%%%.r}%@ns BE%“ o -32C, and
a range dormuliticirmotHiRatisietinchelld@finize witbatich dagnpeniiy fof bertaiRoperayng 0 vary
: danpi ng characteristics through fornulation nodification can help to

opti m ze congitigns @rﬂ'ﬁlﬁ%‘éﬁsﬁgngbﬁs- certain operating conditions in disk drive
ass lies. 5 i red. i . - pr ' | 0 1 osed
< her ?im;; howevélré',S reﬁﬁﬂ%ﬂg d? %ﬂs gg&%r%%re g{lgggﬁ{cﬁa&}% ? ﬁéloé‘ims/@ %@égo‘géﬁ%‘ :”:r?;tht S are
lr)rer ely eberunﬂgmmodfl_mw disﬁofjeﬂpmﬁh'd‘dﬁtlﬁentﬁlﬁteah ébmlyﬁ:&?ipdmgdrlmh e-ﬁir@ sgecéﬁﬂot to
e interpreted , as limting, but nerely as a_basis for the cl|ai, nd as a

r epr esentgtall disslosed hergin are netfobs latﬁ@rgqeﬁpfkantm&tbﬁbmmly #H2 basis gley enpl oy
t he presepmt i ed i
formi n-% alggaggs %?éi:g? ogtgég%gﬁ%l %%ﬁ%%ﬂggklékgéghngnﬂjaﬁgﬁg °@‘§’l°y

phot ocur itiegjpretenditpantien.n of a t hi xotropi c non-silicone conposition
conﬁ;i sing: a liquid polyolefin oligoner; a reactive diluent; a thixotropic
fill®er; and a curative responsive to actinic radiation, said formin-place
gasket, after curing, having | evel of outgassing conponents of 10 g/g to 45
g/g. 2. Aformin-place gasket according to claim1, conprising 8.0 w.%to
12.0 wt. % of said thixotropic filler
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3, Aformin-place gasket according to claim1, conpris
w.%of saidIliquid polyolefin oligonmer 4. A farmin-
according to claim1l1, conprising 7.5 w.%to 15 w. % of
diluent. 5. A process for formng a cured formin-pl ace
total |evel of outgassing conponents of 10 g/g to 45

ing 50 wt. % to 65

I
" Cara’r odct MR 108

gasket having a

.tg/ g, said process

conprising the steps of: providing a photocurable, non-silicone conposition

conpri si ngWhatis glsidepist yol ef i n ol i goner, a reactive dil
filler and a curative responsive to actinic radiation;

phot ocur abl e conposition as a formin-place gasket bead,;

gasket bead to actinic radiation; and heating said gask

uent, a thixotropic

di spensing said
exposing said

et bead to a

e s s B R R S T e

photocuring of a pattern of a thixotropic non-silicone composition compnsmg

a liquid polyolefin oligomer;
a reactive dilient;

a thixotropic filler; and

a curative responsive to actinic radiation, said form-in-place gasket, after

curing, having level of outgassing components of 10 pg/g to 45 uglg.

2. A form-in-place gasket according to claim 1, comprising 8.0 wt.% to 12.0 wt.% of

said thixotropic filler

3. A form-in-place gasket according to claim 1, comprising 50 wt.% to 65 wt.% of

said liquid polyolefin oligomer

4, A form-in-place gasket according to claim 1, comprising 7.5 wt.% to 15 wt.% of

said reactive diluent.

5. A process for forming a cured form-in-place gasket having a total level of

outgassing components of 10 pg/g to 45 ug/g, said process comprising the steps of:

providing a photocurable, non-silicone composition comprising a liquid polyolefin

oligomer, a reactive diluent, a thixotropic filler and a curative responsive to actinic

radiation;

dispensing said photocurable composition as a form-in-place gasket bead;

exposing said gasket bead to actinic radiation; and

heating said gasket bead to a temperature to cure said gasket bead and substantially

displace any volatile components therefrom to produce said cured form-in-place gasket.
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