t RSe3eDl DF<"” 6@/ 4 TITLE OF THE | NVENTI ON A METHOD OF FABRI CATI NG
COVPCSI TE TUBULAR DOOR FRAME BACKGROUND OF THE | NVENTI ON Thi s invention
rel ates generally to a nethod of formng frane, and in parmm’mqmm
fabricating nmethod for conposite tubul gr door frame for ae m,mmm
plurality of conplex conposite parts for aerospace are usually.ppgde of a
nunber of parts which can be assenbled with each others using adhesive or

nmechani cal fasteners. One suc i ,&22{ rane made for helicopter,
which is made nornally of t\/\o?gﬁ?ﬁfig%ﬁec .'dMese parts are

pref abri cat ed Al pETMCIH TR FABRICXBNAESMPESITE RUBULAR BIRIRERANIF et ed
together. As for naking a hollow frame, a few parts are bonded due to

technical reasons as it is technically difficult to forma hollow frame as
a single unit. US Patent , , rry M Riegehrman on
February 20, 1996 di scl os%ﬁé@gé%%%%ghﬁ&ﬁgﬁ menber of two or nore
B o TR Invelien PERRE e 010l ALHAIH TSI Rk B md iR L her e
transnittance and | ow cost, arfd can’be constructed by forring a netal strip
into a U gcditionlat, ,a fabdsiting mbthod-foheompbsiteiubugin daopfrarid for axtospatey, f or

coating the steel strip with plastic 1n a thickness that increases the
strength of th? PheAtbrof complexaPrposite Baghior Reraspags g ushallymasleroial

bet t f t h | f ubstantjal ly.reduci ng th |
ranen ¢ TRREER s SN B b o P AT B o SN ST S i on
Decenber thecA8f€al f8itEFdre S Emedsuth IXBmPRIBLIIIHE flafie MaHe ForilicopReNivRERWI Ch

includes a rigid netallic nenber adapted to be secured along a |l ength of a
wal | def i isinnage mermedllyl of dyernirrigree THecasetTaies¢ panteategyretabnipatedasdividustlyand
second el ongated spaced rt nbers,each havj first and, second

ongi t ud DTS e BGeATe BT eHoro o A FREe i g i Bkiie SPOSEaRME |y
open- endefdw PR &8 HoBedVdub t& R&Nnih| REIBRERs R 3 fécﬁhfcﬁﬂnﬁffﬁ@ul?&gfo?m AN
insulating strip means 1s provided to extend between the first free edges
of the sphaléalv fparetasresibglesuriitn order to cl ose the open end of the channel
configuration and to define an elongated cavity therein. An_insul ating
structural fi |'3é3>atent %%@réiamte%ﬁf&’ﬂ Ry h@gé Bl ankekryany 40,

wher eby a i i j i I i bet ween t he
first and' ShraRBosaad Lhffin cErRicL Mo Rehiter oL AR oF ML SR T rou at 1 ng

strip neaglement Theninibeethas digh sthdctlirahsttegtiy | lowtherrhalarmmsaomsideutid on i s
t hus adapted to receive a | eaf hjinge thereon while maintaining the thernal
barrier. PMecosbaandgandee renstiastad intaaming amatalstiip ipfpt Y-chasrel passing

i nsul ati I 11S..f ned.to rane constructiaqn by way of
sorove pabeEhBuTE A0BUBRG sl ARER o e MBI R WA R aagi
t he str ucthidkaesd thht iRicreméLthieatrengthtofthe feriieé and BAVRE tﬁfdl@hathe |c©§ﬁr'ﬁg one of
the first and second spaced apart nenbers of the nmetallic nmenber in order

t
t o mai nt aand Urehapnek bativepa the tags obthe Ucanaanely fortsybstaptalbnredgicing oses a

thermal Iy, insul.ated.al um gor frame. U.S. Pat. No. 4, 344,254, issued on
Aug. 17, T&gﬁglttgarﬁgpﬁ%cﬁa(’%g%grSWSes a door frame provided with an

uni nterrupt ed Usataténmwd.ant,?msg@rags@a tBSSTilzOmiesh PREYRBBr 4 Wpogh st i nct met al

Ti
sub-frarres_ formng into a i Xe framewor k mounted to the wall. The
st r uct ur edistlosésea daroe constnuctionrfor a weleopéring athtie incbudssiacigiddnetalid f ur t her

a conventional hi,nge could not be secpre operly.to the frane for the

7 eaoon’ t haenes dHaned abe FaCad aarts 1 Enat it e e te el PPenSEof 't he
f r amewor k i Hﬁﬁﬁ i to the
] anbs, thggéekggarlgasme?n&%%ﬁéog& rg%g}é%gﬁ(? E(reoug elgﬂﬁﬁgﬁgﬁéﬁ% A@ﬁ{e@tg Hcg)%%t he janb
and a maj eachgeavingfirsbéind feohbrleagisudihalrfesf edyes figrnping\al chadnalo f uncti on but
just thus hanging in cavities of the tubular sectjons. In view of the

above, i tCcQriighiration; aldeasypagtiyeonaneided towarss thenval boperivg Betveearetaid Hrsbr

fabricati 0z}, t: A r.f : I C 141 I acks of
t he exi stﬁ%%‘g@%%'rg r'gsnl}leé{ﬁm&%aaé '%‘E@f%@i@g@%ﬁ&ép@&ﬁ%\&s an

obj ect “of eddee oﬁﬁ@ﬁﬁt:ed APSR hdmMbérm iR bRddrde closeBh&8PeRend M the aidrnal
conposite tubul ar door frame conprising the steps of 3 (a) laying-up a

pl ur al i t ycorfigarasionf anst ioplefipecaonglopgated fcavity therein. Anriullatingstivcturahfillgper
nmoul d conponent and a | ower noul d conponent, and each | ayer of the
conposite fabric being conpacted; (b) placing a plurality of nylo S
over the conposite fabric at the upper moul d conponent V\ntt““mmmmmmmmﬂm t he

nyl on tubes being extended out at
*G00002*



each 'of the corners of the nould to be sealed with a main bag placed over
the top and envel ope the upper noul d conponent; (c) proceeding the nould to
a curing step with a curing pressure of 4 to 7 bars with 0.3 to 0.7 bar
vacuum the nmould being heated in an a%%oclave to 80 degree C and hold for
30 mMmnto 1.5 hour with 0.3 to 0.7 bar f vacuumin the encl osure envel oped
the main bag sealed with the nylon tubes; and raising the tenperature to

180 degree nd. hol d, f,or .2 hours, hefore coolin 0 rqaomtenperat.yre; and
(d) romoui A EhE Mg Ferag the Shefetrating KRaePRa thorad SRS e BEItEPUI | o
out of frpnhklRMBLShsAUtHE BRI & thBFirsiRitdSebon® B Ried dpatREBErARRICHf F ame.
Yet anot her object of the present invention is to provide a nethod of

f abri cat i arg sepanatesi lbyethtetibsiilatinglstoip rheanssmndihe seuioturdl dil lealondterddlefiheoor f r anme

obj ect - of e CHPEEUON i Pl st ey i % BRSNS BEIAG.
Lo Tor m s EtREinRAl thARer, Tha et RIS bBsiiBed SR diRlFoy e e o™ ©

i nvent i oninsglating piripvindengariteistadendd foatbeifadtd OghsGraanes bl avdyubildceswsioor
frame, wherein the | ower nould conponent is provided with opening so that
t he nyl onPassingsheaughgbe ipauhatingstrip maans aed thieadipgtycengagingethestrup@irdour se of

de- noul di pg.. Yet .anot her obj ect of e invention i t royi de a, met hod of
fabr§cat | aErtsar 0 Rt e oot Mo B0 R dr ot Br 58 sfort

manuf act Uggaled apart @VErabErs o thd midtdl GRERAER 3 ot deTB rhAin@i 8 hermald Anot her
obj ect of the present invention is to provide a nethod of fabricating
conposi t ebartipul Bartidularlys thisypatenthdisdpsestahibevoalho st katdchaluminus door
pre-inpregnated with epoxy resin. DESCRI PTION OF THE DRAW NGS These and

ot her advafl'&yes will become nore apparent fromthe detailed description of

the preferred gmediNgHts, 342284 Msblked 6 ALG! h 2 oD & RS, discloses a

door frame provided with an uninterrupted heat insulating barrier positioned
between two distinct metal sub-frames forming into a fixed framework mounted to
the wall. The structure of the door frame constructed is rather complicated, and
further, a conventional hinge could not be secured properly to the frame for the
reason that the hinge would have to be mounted to tubular sections of the
framework. If a plurality of screws are used to fasten a leaf hinge to the jambs, these
screws might be engaged through a thin metal sheet of the jamb and a major
portion of the threads thereof being provided no function but just thus hanging in
cavities of the tubular sections.

In view of the above, it is an object of the present invention to provide a
method of fabricating composite tubular door frame, which mitigates the drawbacks

of the existing door frame.

SUMMARY OF THE INVENTION
Accordingly, it is an object of the present invention to provide a method of

fabricating composite tubular door frame comprising the steps of



Fig. "1 is an expl oded perspective view of a nmould for the nethod of
fabricating conposite tubular door frane in accordance wth the present
invention. Fig. 2 is a cross sectional view of the nould in accordance with
the present invention, dotted |ine being the position of the top nould
conponent in the course of autoclaving process. Fig. 3(a) is a cross
sectional view of the nould show ng the conposite fabric being laid and the

osition of th l.on tubes i.n accordance with the present invention. Fi
30b) is a cros@ JevpEuRa PYrall Baversiel REares BTG TERRC RIS i of the

nyl on tubes bein I 1 ﬁp&ﬁ t gﬁmgi i en the
u%per nmoul d comg\ﬁgﬂgédsegﬁs@gg%%% e S@gr“‘ |§gvue|? co?rp%ﬁ\ r@f&ﬁ%%{\%’?‘e

vacuum ng or aut eathvsyep ot gsuceampositefabac baingecompdetéd)e present invention
Fig. 4 is a perspective yiew of the | ower nould conponent of the nould,
showi ng conposit® éﬁﬁ‘%\ﬁg @ waf ihygof mflan tpasivies Bie compagiedpbiia abthgi uaper he
present inventio i [ 0, ti [ f I

show ng the nyl Oﬂn?tﬂjggdobnqunrgen?n {ha@%(]e%\%%gﬁﬂ%hn‘éw%&a%%ﬁeegt,%ﬁﬁ%&rggt%r dance

with the present daah@fthedtornEishbf the nfoldd $6 berBiled WwitH 8 pGH ibug phicetihe noul d
showi ng the sealing tape path at the corner of the nould where the main bag

and the nyl on tulswenthettop dnd ervetoptatheaippier mawheé composaot;i nvention. Fig. 7
shows a cure cycle chart jn accprdance.with the nethod of the present
Cnvent on.  StGERjoCePn INRAPHL 108 CHIREStER AV ITLASVARE BresswE AfA B t ubes
fromthe mould, \ad QRAY.D9S oPF B HREuA, thidi@d BEME Idatdd'® APMktEclale.
accordance with the present invention. Fig. 9 is an expl oded perspective

vi ew showi ng t he to 80ulegre€ amdf ladid ifoa3@ chiddorl .5 hauewithdn3 td6. fbard af by
openi ng the upper noul d carrponent fro

th X | d _ t o
accordance with tMREUMEEd ?ef‘ﬁk?éW’teiWQQBS%ALE%‘D@%&W%&&!%M@RESEW
I'NVENTI CN The pr gf £Ld. %ﬂd%‘i’?ﬁ@'tﬁgft‘émg&a{m tﬁﬁ@é%é%réen&%ﬁﬂ'h% kot J hdyst rat ed
in the acconpanyi ng draw ngs. seen I n the Fl 1, there 1s shown a nould

having an upper refdred olingnerdorhdempdratudepaed noul d conponent 14 havi ng
provi ded with gcg;eni ng 141 along the edges thereof. In the present preferred
embodi nent, a glpsmeNingtheynaiedagfiam dhe avald ppditie nglondubes bejpg pedeéd and

(nereiore. e oyl L8 05 OB uRBH HeSRTRERRD 4Rt 405 et
frame.

Yet another object of the present invention is to provide a method of
fabricating composite tubular door frame, wherein the fabricated door frame is a
unitary piece and can be in any shape or configuration.

A further object of the present invention is to provide a method of fabricating
composite tubular door frame, wherein the unneeded material is trimmed off to
form a smooth unitary piece.

Yet a further object of the present invention is to provide a method of
fabricating composite tubular door frame, wherein the lower mould component is
provided with opening so that the nylon tubes can be withdrawn from the fabricated
frame in the course of de-moulding.

Yet another object of the invention is to provide a method of fabricating
composite tubular door frame for which the cost of manufacturing is low and the

fabricated door frame is durable.



Fig. 2 illustrates cross sectional views of the upper nould conponent 12
and the | ower nould conponent 14 in accordance with the present invention.
In the course of fabricating a door frane of the present invention, the
upper noul d conponent 12 and the | ower ‘{mul d conponent 14 are cl osed
together. The dotted line 12' indicates'the position of the upper nould
conponents 12. Turning now to Fig. 3(a), there is schematically shown the

Cte fabri . . . e Thoth
openi ng. 141 or il SIsR et hed BRI INEARRRS tE PRl YR P RO PRtk coent
i nvent i ONcorfp&siteOiiBARr deof BRAeC wherdiathdeompbbigs fabRit ROPredimstbgssted abri c.

O her exanples of the conposite fabrics 30 are boron and aramd. The

conposi t ewithiepiogy 3€sins | ai d respectively on the interior of the upper nould
conponent 12 and that of the | ower nould conponent 14 in such a way that

t he conposite fabric 30 on each of the nmould conponents 12, 14 forns into
an encl osure when the nmoul ghecRIEHON SFRHEHRARWIRE®Sed. I n accordance with
the present invention, the nylon tubes 32 are placed within the upper nould
conponent 12 nEkdsetamdtdthef advantaged witl behemeppere appareht froon tlengetaded 12. The

nyl on tubes 32 are deflated within the nmould, 12, 14. A tenporary nould 16
is joine @sgnphgn@ﬁa&pwfﬁmﬁ Q'HBPQ'W&@QHMW%ébe iplayfing dsawimigposi te fabric

30 and is renoyed r l,a5i - ! [ §Sca Cross
sectional vi ewly'gf 1? ﬁéﬁﬁgﬂll%ggé %%ptﬁgﬁ\{{gﬁé%%ﬁEng#f'%?c!:r-ttﬂee%]egll)\%drﬁ{ ubes 32
bei ng posfabliemash estpesiciubRd doyr friamediaraResidafcé Alh the PesthevieRBonpper
nmoul d conponent 12 is closed wth the | ower nould conponent 14, before

vacuuni ng or akigo2lingergss sectional view attherrdanidenwiccordanee prithstbatpresentnt i on.

Fig. 4 is. a perspective view of the.lo moul d ¢ onent 14 of the nould,
Showi ng. cEWEELPA diqtteiine laging e, position OF fre e raad dambatiest et t he
present | HVARbEIRVing!drotdtg. Preferred enbodi ment, the conposite fabric for
lay-up in the mould 12, 14 is pre-inpregnated with epoxy resin and are cut
separ at el y forFigodfa isacmss sedtioaalipiper ofrtbalntowd showeng theZonepatite Hebriower
moul d congqnent, 14. Fach J.a\éer of the CB ,osite(;abri c.30 are placed in
accor dancReIRE (#1dae e RestIoBafshe AVIOBHIPERIR Fecardance Mt Prerdlite. desi gn.
The nunmbefseRfiohayers of the conposite fabric 30 are depending on the
structural strength requirenment and a plurality of |ayers of conposite
fabric 30 are FRigesibyisiaf crasddegtienalstiswnrdtine ofoulidshiowingrthe ipssitiefwftiee. As
shown in Fi our layers of conposite fapric 30 ar?a laid. Wth the

g. 3, fou e :
appl i cat i BYloBftubesbeingpesiippedan @nyeloped Mxrihe gompgsitefabgiei wiken thesecur ed
onto the r I 3 4, 1 = i ic 30 is
facilitat g’g‘?eqbl%gﬁlﬁe&cﬁ@é@eﬁg&?g@u\ﬁhﬁﬁ hégér/rvﬁg'g?\t% (ejlcfg(gﬁﬁca:h%& E’%@(F: | ayer of
t he conpogdduainiialior auiitldve sresmestlintcbyrdanad Wil the phesendidventidag (not
shown) simlar to the main bag 50 (referring to Fig. 5) and applying
vacuum | n accbigd4rica Parspectvrevigmesldhe lpweemoulthcomppnentfithy mstuldy | on

compost t e 1opRe 05t e et BT B s SR e ok RS Mool o™

conmponent jnldnédn.each corner thereof so that the nylon tubes 32 can be
sealed with the main bag 50 placed over the upper noul d conponent 12 and
envel oped t he Bigt brizapgsesectiniall visywpbaehised mowrdf shawing thenyiog.tube t her e

is shown a cross .sectional view of .a,cl osed uld .12, 14, show ng the nylon
ube 32 bBFRE AP RS UEiE Rl id e pilance it the s ANeBUQNt 1 | he

present inventgg@ng : 3 : I i i t he

i nner wal |l of f%éﬁé%?rg‘é@'t‘g“% gﬁ?ﬁ?@’%&f@% Om@lﬁ’é\wﬁg&ﬁég{eélggaﬂapﬁgﬁﬁhape 52
are pl aceat the @ontertdi¢he dgraildivHene tHeomain bagbet thenpdoe nibeldheerd) in over the
opening 141 at the corners of the | ower nmoul d conponent 14, and connecting
to the nyReerdanseswih theyp@sort ipyentigd seal the entire conposite fabric 30
| ay-up. A plurality V, r (; I uj e

| ocati on of thglght%iSRBkgﬁa@gggkggvéggﬁd&%%@@%}é@ S@{hghgtnﬂ%ﬁﬁgﬁm‘? eléllegéﬂ{ as
shown in fivgatio®., and 6, which is a schematic perspective of the nould 12,
14 showi ng the sealing tape 52 path at the corner of the nould 12, 14 where
the main bag 50 and the nylon tubes 32 neets, in accordance with the
present invention. The nmould 12, 14 of the present invention is then
proceeded to curing. Depending on the conposite fabric 30 used, in the
present preferred enbodiment, the nould 12, 14 is cured either at 180
degree C or 120 degree C. The cure pressure is ranging from4 to 7 bars
with 0.3 to 0.7 bar vacuum preferably at 4 bars with 0.5 bar vacuum Fig.
7 shows a cure cycle chart in accordance with the nmethod of the present
invention. The nmould 12, 14 is heated in an autoclave to 80 degree C and
hold for 30 mnutes to 90 mnutes, preferably, 60 mnutes with 0.3 to 0.7

Y ~ -



Al t hough the present invention has been described with respect to details
of enbodinent, it is not intended that such details be [imtations upon the
scope of the invention. It will be obvious to those skilled in the art that
various nodifications, such as varying ff shapes of the door frame, and
substitutions nmay be nade w thout departing fromthe spirit and scope of
the invention as set forth in the follow ng clains. 9 CLAIMS 1. A nethod

f fabricati ite,. | f i Si t f

Cayi ng- up & prEEaPREge gt 5B B8 anb R S8 Buofsles Ao b8 Maft havi ng
an upper gRWpén ROIdEd AP thecdrA¥E of IR hbuf® TRAREMdaned iasB gréept of the
conposite fabric being conpacted; (b) placing a plurality of nylon tubes

over the woeposnte fabric at the upper nould conponent with the ends of the

nyl on tubes being extended oyt at each of the corners of the uld to be
Sealed with a i A b CKPIRCEd PoTERCH YeoviEwshaNne i lespeval pEa dipisatarbul d

conponent; | i i i essure
of 4 1o gt ARAEH ROl BrLTBHL Ak hEubbits B! Hinibch ekt ]
aut ocl avemnionldBBomponest it aaodrdante whitrthd(pradent irvehtibnhour with 0.3 to 0.7

bar of vacuumin the encl osure envel oped the main bag sealed with the nyl on
tubes; and (d) renoving the main bag fromthe nould and the nylon tubes

bei ng pul | ed out of, Vi I obtain a

t ubul ar door frarre.DgAqq%%mgﬁg}néﬁgﬁﬁgfﬁ%w&%ﬂé@rrposi te fabric
is glass or carheprdféléd embodirh 8 sFaRabetdel theRiie 15 illagtdled # thEhe net hod
of claim1 or 2, wherein the curing tenperature is 120 degree C. 4. The
met hod of acdomipanying drwingrerA¢ seentio theFlGgl ttbereds ahowe aimouBbhaléng ae C. 5.
The met hod of an

T et ARl aBloth T es Lt S S e A Lo P
clainms 1 Lthopeied fA1aldhg the RBEESHEFEDTOTn Ha€present preferred embodiment, a
substantially rectangular door frame is to be fabricated and therefore, the mould
including the upper mould component 12 and the lower mould component 14 is
substantially rectangular in shape.

Fig. 2 illustrates cross sectional views of the upper mould component 12 and
the lower mould component 14 in accordance with the present invention. In the
course of fabricating a door frame of the present invention, the upper mould
component 12 and the lower mould component 14 are closed together. The dotted
line 12’ indicates the position of the upper mould components 12,

Turning now to Fig. 3(a), there is schematically shown the composite fabric
30 being laid and the position of nylon tubes 32 in the opening 141 of the lower
mould component 14 in accordance with the present invention. The composite
fabric 30 can be either carbon or glass fabric. Other examples of the composite
fabrics 30 are boron and aramid. The composite fabric 30 is laid respectively on
the interior of the upper mould component 12 and that of the lower mould
component 14 in such a way that the composite fabric 30 on each of the mould
components 12, 14 forms into an enclosure when the mould components 12,14 are
closed. In accordance with the present invention, the nylon tubes 32 are placed

within the upper mould component 12 next to the fabric 30 on the upper mould



autoclave is gradually increased to 180 degree C. 10 7. The method of any
one of clains 1 to 6, wherein the tenperature of 180 degree Cis hold for 2
hours before cooling to roomtenperature. 8. A nethod of fabricating
conposite tubular frame conprising thetfteps of (a) laying-up a plurality

| ayers of prepreg conposite fabric on a nould having an upper nould
conponent and a | ower nould conponent, and each | ayer of the conposite

fabric be&@gBSRéﬁ’talczt. ?‘ﬂg n&'g%neRJb%QBﬁ%rggrgrg%kﬁg'r\{i{iil}in‘?ﬁe ﬁﬁdeu?g Ag”'i’f?.s ARre the

conposite ric at I no wth § of the nylon

tubes bei gngorhsN@AedIdod isoirkeich thé upper @RURETS tothdgeaethenay-dplopthe seal ed
with a main bag placed over the tocﬁband envel Oﬁe t he upper noul d conponent;

(c) procee@npgsiteniabrie 30chndas semaved beforeplosingting mald g, phedigiddl ifas to 7
bars with 0.3 t?. 0.7 .bar fvgcuu | tﬁe nmoul, d be“?ﬁ({ﬁ tedI i n an 39 oclave to
80 degr ee“CSaAFIRBRALYVIFEOfIBS il shawie g PARIton @ T3¢ f§1aR 1PE%P 2 FMEacuum
in the en?bﬁﬁé‘rﬁé‘d SR 8h@§sed bE thHPESMPaLSRBHEB0WVRéh tHaCugpdr FRodidbes:  (d)
renoving the nain bag fromthe nould and the nylon tubes 'being pulled out
of from t bempohehtaltisrabosediwigh theelommninaould cobtpminent 14 uefoer vatnomihg ane; and
(e) trinmm n% @&f of excessive,conposite fabrics fromthe tubul ar door frane
obt ai ned PWOSIRYE PreppuregIn FgrOTARAGR oIt the PreseRtIn¥entioN. yher ei n t he pressure

2PPLLed, 10 L herRTEA DA OLST Ak By o e O Bl o

of cl ai m ghawing,comisite falirie3Mipking lhidngsther@ss W azeorthecd witArthavprdseaf t he

conposi teirjv%ﬁtri(i)g. during curing.

In the preferred embodiment, the composite fabric for lay-up in the mould
12, 14 is pre-impregnated with epoxy resin and are cut separately for mounting onto
the upper mould component 12, and the lower mould component 14. Each layer of
the composite fabric 30 are placed in accordance with the fabric orientation
required in the door frame design. The numbers of layers of the composite fabric
30 are depending on the structural strength requirement and a plurality of layers of
composite fabric 30 are needed if a higher strength of door frame is required. As
shown in Fig. 3, four layers of composite fabric 30 are laid. With the application of
the temporary mould 16, shown in Fig. 3, which is secured onto the upper mould
component 14, the lay-up of composite fabric 30 is facilitated. In the course of lay-
up of composite fabric 30, each layer of the composite fabric 30 is compacted by
sealing with a nylon bag (not shown) similar to the main bag 50 (referring to Fig. 5)
and applying vacuum.
In accordance with the present invention, a plurality of nylon tubes 32 are

placed at the upper mould component 14 on each side of the composite fabric 30.
The nylon tubes 32 extend out of the lower mould component 14 at each corner
thereof so that the nylon tubes 32 can be sealed with the main bag 50 placed over
the upper mould component 12 and enveloped the entire upper mould component

12. Referring to Fig. 5, there is shown a cross sectional view of a closed mould 12,

14, showing the nylon tube 32 being inflated when vacuum is applied, in



12. The nethod of claim1l or 8, wherein the conposite fabric is sel ected
fromthe group consisting of carbon, glass, boron and aramd. .A A A2 . AE
.Ae. Ay. AE . Ar*. Ay. AM K#%<pJ
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tape 52 path at the corner of the mould 12, 14 where the main bag 50 and the

nylon tubes 32 meets, in accordance with the present invention.

The mould 12, 14 of the present invention is then proceeded to curing.
Depending on the composite fabric 30 used, in the present preferred embodiment,
the mould 12, 14 is cured either at 180 degree C or 120 degree C. The cure
pressure is ranging from 4 to 7 bars with 0.3 to 0.7 bar vacuum, preferably at 4 bars
with 0.5 bar vacuum. Fig. 7 shows a cure cycle chart in accordance with the
method of the present invention. The mould 12, 14 is heated in an autoclave to 80
degree C and hold for 30 minutes to 90 minutes, preferably, 60 minutes with 0.3 to
0.7 bar, preferably, 0.5 bar of vacuum in the enclosure enveloped the main bag 50
sealed with the nylon tubes 32. A pressure of 4 bars is applied in the autoclave
during the 80 degree C soaking time. After that, the temperature is gradually
increased to 180 degree C and hold for 2 hour before the mould 12, 14 is cooled to
room temperature.

Turning now to Fig. 8, there is shown the removal of the nylon tubes 32 from
the mould 12, 14, via openings 141 provided at the corners of the mould 12, 14, in
accordance with the present invention. The nylon tubes 32 are pulled out of the
mould 12, 14,

Fig. 9 is an exploded perspective view showing the removal of a fabricated
door frame 100 from the mould 12, 14 by opening the upper mould component 12

from the lower mould component 14 in accordance with the present invention.
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has a ow interior and Is a unitary piece igh structural strength for various
applications.

Although the present invention has been described with respect to details of
embodiment, it is not intended that such details be limitations upon the scope of the
invention. It will be obvious to those skilled in the art that various modifications,
such as varying of shapes of the door frame, and substitutions may be made without

departing from the spirit and scope of the invention as set forth in the following

claims.
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steps of

(@) laying-up a plurality layers of prepreg composite fabric on a mould
having an upper mould component and a lower mould component, and
each layer of the composite fabric being compacted;

(b) placing a plurality of nylon tubes over the composite fabric at the upper
mould component with the ends of the nylon tubes being extended out at
each of the corners of the mould to be sealed with a main bag placed
over the top and envelope the upper mould component;

(c) proceeding the mould to a curing step with a curing pressure of 4 to 7
bars with 0.3 to 0.7 bar vacuum, the mould being heated in an autoclave
to 80 degree C and hold for 30 min to 1.5 hour with 0.3 to 0.7 bar of
vacuum in the enclosure enveloped the main bag sealed with the nylon
tubes; and

(d) removing the main bag from the mould and the nylon tubes being pulled
out of from the mould and removing the mould to obtain a tubular door
frame.

2. The method of claim 1, wherein the composite fabric is glass or carbon
fabric pre-impregnated with epoxy resin.

3. The method of claim 1 or 2, wherein the curing temperature is 120
degree C.

4. The method of claim 1 or 2, wherein the curing temperature is 180
degree C.

5. The method of any one of claims 1 to 4, wherein the pressure applied to
the autoclave during the 80 degree C is 4 bars.

6. The method of any one of claims 1 to 5, wherein the temperature of the

autoclave is gradually increased to 180 degree C.
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having an upper mould component and a lower mould component, and
each layer of the composite fabric being compacted;

(b) placing a plurality of nylon tubes over the composite fabric at the upper
mould component with the ends of the nylon tubes being extended out at
each of the corners of the mould to be sealed with a main bag placed
over the top and envelope the upper mouid component;

(c) proceeding the mould to a curing step with a curing pressure of 4 to 7
bars with 0.3 to 0.7 bar vacuum, the mould being heated in an autoclave
to 80 degree C and hold for 30 min to 1.5 hour with 0.3 to 0.7 bar of
vacuum in the enclosure enveloped the main bag sealed with the nylon
tubes;

(d) removing the main bag from the mould and the nylon tubes being pulled
out of from the mold and removing the mould to obtain a tubular door
frame; and

(e) trimming off of excessive composite fabrics from the tubular door frame
obtained in step (d).

9. The method of claim 1 or 8, wherein the pressure applied to the
autoclave is preferably 4 bars.

10. The method of claim 1 or 8, wherein the vacuum applied in the curing
step is 0.5 bar.

11.The method of claim 1 or 8, wherein the nylon tubes pressurize the inner
wall of the composite fabric during curing.

12.The method of claim 1 or 8, wherein the composite fabric is selected

from the group consisting of carbon, glass, boron and aramid.



