- 1- [DESCRIPTION] [Invention Title] |NTEGRATED COVPOSI TE- MATERI AL
VEH CLE BODY FOR A TRANSPORTATI ON VEH CLE, AND A PRODUCTI ON METHOD
THEREFOR 5 [ Techni cal Field] The present invention relates to an
integrated conposite-material vehicle body with a good surface state
manuf actured by a sinultaneous curing nethod using a conposite
material, and to a production method therefor. 10 [Background Art] In
general, a vehicle body for transport vehicles, such as buses or
trains, is[dmgyarebdiogluch a way that the side shell, the front

shell, the rear shell and the ceiling shell 15 are mechanically

j oi ned or belwded tan afurlade. The nechanical joining and wel di ng
techni ques are | abor-intensive and takes nuch production tine.

Joi ned parts tWBigHRTtHe neOMaRPddE-MAGERILAG ne¥dHEEpA| r B mayCR A

[ oosencd PRl RREOR Pt hm calerh RRpRUGF FabrieBhldoL 2% 8RR o

easi | bre@& gl goesy by. As another technique, there is a
netho§ to oﬁ%ﬁgx% eﬁpgﬁb each part to the frame, but it has various

nerits and denetidt s prieseprparisesnvish t helnrehani eal j0i ni ngrerhedd
and 25 the wel di ng -nmethod. Such a nethod has several problens in
that it taREROALERA-TRRRr el boiRR1dhP t RAEYt Hetdr i & adpeed S tacsyi ehate

reliabili ndi _g rengt h | I h {4 a j

t hat the ?ﬁﬁ%ﬂg?% %&efP&biggcyS%@u%ga é@%é aeP£§ﬂ§o|3§§ﬁ%§%op%?%éFtoa
a prior artmpasitategratedl, 3@ndonposi peeduteionl meehod| ehbodfor.
inclﬂ s an outer skin nmaterial, a frame, a core material, and an

out er skin

[Background Art]

In general, a wvehicle body for transport vehicles, such
as buses or trains, 1s formed in such a way that the side
shell, the front shell, the rear shell and the ceiling shell

15 are mechanically joined or welded to a frame. The mechanical
joining and welding techniques are labor-intensive and takes
much production time. Joined parts through the mechanical
joining need repair and may cause noise and be exposed to
insulation since joining tools are loosened as time goes by.

20 Moreover, welded parts may be weaken and easily break as time
goes by.

As another technique, there is a method to bond a shell
of each part to the frame, but it has warious merits and
demerits in comparison with the mechanical joining method and

25 the welding method. Such a method has seﬁeral problems in
that it takes much time to bond, in that there is a need to
review reliability of bonding strength in the shell of each
part, and in that the lightweight efficiency is weak.

As a technology according to a prior art, an integrated

30 composite-material vehicle body includes an outer skin

material, a frame, a core material, and an outer skin



- 2 material. In case where the vehicle body is manufactured by a

si mul t aneous curing nmethod, since the outer skin material and the
inner skin material are respectively nade using flexible prepregs at
t he begi nning of nolding, in the course 5 of vacuum aut ocl ave

nmol ding, if a honeyconb core is used as the core material, the outer
skin material and the inner skin matelsial are sucked into a
honeyconb space, and it causes a bad surface. In order to solve the

above praobweisi Of. the, pdy RidSe tHO LBrivehi ebaybadi emmAeeedirY sy,
the prior arts are manufactured through the stepS of |am nating and
curing tle SHUEEFARKOWS nEREANE] Mejthogh t iTigiachetie anbtand sthia ewrterial
mat eri al [ n n (Y e d | ani_nat | . i.n e .
i nner skf#ﬁ%a?g%ia?gﬁgg A%%%?d?%ﬂf%ﬁgﬁblgg% p%%gaggglgéﬁkqu%éél I
conposi t €l avttdrd ghrdmwera pr cbhenbegihhahgi bfi modidihigeulin ithe course

commerci al j zati on and_expensi ve_despite their excellent _
char act erd tY%EP%meaFBO?E%V? BRPERBEve Ihafuf BRAGYFMP c69FS. 18 used as

Fur ther mang, ddie mRldad O oG dsidW 416, GRIRASid1e IRl el gl hasiin
anot her problemin that the surface of the product is bad and even

t he next "pdignialg procevskedqinkes ssilymidvaamh so3ste, 8hdcétt lvenssiss a
no techncHEi Yo Qfs 1 he si mul taneous curing nethod. 25 [Di scl osure]

[ Techni ca robl’eni” ‘Accordi ngly, the present invention has been nade
in an effort tim sajder tive sddoae-trentakened gradileins ot cld igigidn ddiss,
prior. arts, and jt IS an ohject of the present invention to 30

provitfle dd'§ nt BgracLd c&ﬁﬁ&ﬁ%g&%ﬁﬁ?ﬁq. 9 vehPcl &N50dyPTHPF charts are
reduced iphrf fRRUT A UEh AGuper £RE Qft s ANtamiBating and curing the

outer skin material, inserting the frame and the core
material using an adhesive sheet, and laminating and curing
the inner skin material.

15 Accordingly, molded products wusing the composite
material have a problem in that it 1s difficult in
commercialization and expensive despite theilr excellent
characteristics due to their expensive manufacturing costs.
Furthermore, the molded product using the composite material

20 has another problem in that the surface of the product is bad
and even the next painting process requires significant costs
since there 1is no technology of the simultaneous curing

method.

25 [Disclosurel]
[Technical Problem]

Accordingly, the present invention has been made in an
effort to sclve the above-mentioned problems occurring in the
prior arts, and it is an object of the present invention to

30 provide an integrated composite-material vehicle body, which

is reduced in & manufacturing periocd of time and



manuf acturi ng costs, and has a good surface state by being

manuf actured by a simultaneous curing nethod. [Technical Solution] 5
To acconplish the above object, according to the present invention,
there is provided an integrated conposite-material vehicle body with
a good surface state by being manufactured through the steps of

using an outer skin material that a sheet netal plate is adhered to
or inserted into a conposite 10 material, lamnating a core nmateri al
and an i meeruskiturire ecoats, amthdcliangat yoodsi st farneoushye Hyatbé g

in an aspect of the present jnvention, there is n | ntegrated
conposi té“%?’%r?%?rﬁfgtﬁ%lae B FEre Y aarfSHortd rR‘Fetﬁ? es, which is

obtained by integral formng in the shape 15 of the vehicle body,

usi ng a sandwi ch panel conprising: a core material; an inner skin

mat eri al Vfflechniisainde lusing Ja prepreg of reinforcing fibres

i npregnated with a synthetlc resin and sem -cured, and which is
adher@d to ondOsiPFEFPIEFE ther @hpfSeqIoctan By rFQm‘?cléEFl%lFesent

whi ch is jyade, using @, 2% plrse%f&vp&eai earﬁlfﬂ&wgégaga%@r ere ‘@%ﬂ(ﬁ]@@rlal

with synthetic resin and senm -cured, and

ot her si dechigfla heodpreinmt ar gabd ang facehediateetal braitrey | mdnwhacthured
i nserted het e core mat and the outer skin_ material. 2
noeh o iHaoRan, PRe R Rl Ao H oPPal O HE udBemn mTEART L 5P
hol es fOI‘EmBeﬁeﬂ heseaD. pPst@nobhahaspact cofort ﬁ@s@r&wtmﬁweﬂw@ﬁposite
provided is an integrated conposite-material vehicle body for a
tranéﬁort“&%ﬂi’r‘?ﬂhl Fehi lBLAHCH | € ofCainedabfTiiAtegPBR f 8RN HBPSD i FKin

t he shap%gEEMV%&l&pﬂg@/,tM@lr@l ¢4y panel  conprising: a

core material; an inner skin material which 1s de using a prepreg
of reinforci ng‘hfaltbm@s iimpreegretred-twiath t&he resent invention, there is

an integrated composite-material wvehicle body for transport
vehicles, which is obtained by integral forming in the shape
15 of the vehicle body, using a sandwich panel comprising: a
core material; an inner skin material which is made using a
prepreqg of reinforcing fibres impregnated with a synthetic
resin and semi-cured, and which is adhered to one side of the
core material; an outer skin material which is made using a
20 prepreg of reinforcing fibres impregnated with synthetic
resin and semi-cured, and which is adhered to the other side
of the core material; and a sheet metal material which is
inserted between the core material and the outer skin
material.
25 In this instance, the sheet metal material includes a
plurality of holes formed therein.
As another aspect of the present invention, brovided is
an integrated composite-material vehicle body for a
transportation vehicle, which is obtained by integral forming
30 in the shape of the wvehicle body, using a sandwich panel
comprising: a core material; an inner skin material which is

made using a prepreg of reinforcing fibres impregnated with a



synthetic resin and sem -cured, and which is adhered to one side of
the core material; an outer skin material which is nade using a
plurality of prepregs of reinforcing fibres inpregnated with
synthetic resin and sem -cured, and which is 5 adhered to the other
side of the core material; and a sheet netal material which is
inserted between the plural prepregs -4onstituting the outer skin
material. In this instance, the sheet netal material conprises a

pluralitywichalies fosimdatBesehn-chPels ankunithes aspegtinetetin@o one
present invention, provided is a nmethod of producing an integrated
conposi t &ife e?¥ akhevairg endfmiidby ant patsgorsitn onaverielewhich is

conpri si e ps_ of i ng-a int S d si
as the ve C{liég:I Lelszggy ?nfpsl&(%qg%&/’ayg%aé@éﬁé%nt gﬁea%g%%%%g%g?eaébé%s
head par timpa-eggidtary,wianid ssirdéerard seafint adv edundl-evhedy, card dech is
produced inptegrally; lampating.an outer skin material,. which is
mede dsi ﬁ@%%ﬂ@pﬁég‘%ﬁe_ PEPRF oPdFifig o Brits CPTipriéghgteatai pR & sheet
syntheti gndt@Si MR S wieikdiedi s | IinkBBtelinpbdfeaHr kaee Afntde gmigliegs
| am nating a sheet netal material 20 or a porous sheet netal nmateria
on the i risindgd isurtfiace tofe vderowkdm gidtemidtlerial; | aninating a core
material on the ingidesurface ofet R ahesto b Al PBLELI Albnprices a
| am nating an inner skin "“maiéerial, which i's made UusSing a preBreg of

rei nf or ciglgnfalartes off Marlegnaicadhaw tdhexygitrhetic resin and sem cured,

on t 25 inside surface of the core material; and . nol ding the above
| ami Eﬁt ed mat 8Fi & sTHHCRGE aBPBEFAvET ALS BEPPEF uADNENtdSFe c PV idRd

present ijventifdbhodr 0¥ GSEhdSc Endethod; A QFRANET NGk d NtLGkALSN a1
conposite- material vehicle body for a transportation vehicle, 30
conpri si mghilfelsst bpdyoffopr edutiagsponprtion tiedicdiee f oPmPrafpdngi Adie

as the Veshﬂ-e?se cpfdy J:th?é’frt' aavﬁ%lﬁhggfat[fer OQaEm(-peflgrmpr&’ s%z'ée%rs the
head part, cel |r|%, and st dé parts o kﬁe
vehicle body in such a way that a front head part, a rear
15 head part, a ceiling, and side parts of the vehicle body can
be produced integrally; laminating an outer skin material,
which 1is made using a prepreg of reinforcing fibres
impregnated with synthetic resin and semi-cured, 1in the
inside surface of the mold; laminating a sheet metal material
20 or a porous sheet metal material on the inside surface of the
outer skin material; laminating a core material on the inside
surface of the sheet metal material; laminating an inner skin
material, which is made using a prepreg of reinforcing fibres
impregnated with synthetic resin and semi cured, on the
25 inside surface of the core material; and molding the above
laminated materials in an autoclave.

As a still further aspect of the present invention,
provided is a method of producing an integrated composite-
material vehicle body for a transportation vehicle,

30 comprising the steps of: producing a mold in the same form
and size as the vehicle body in such a way that a front head

part, a rear head part, a ceiling, and side parts of the



- 5 vehicle body can be produced integrally; lamnating a first

outer skin material, which is made using a prepreg of reinforcing
fibres inpregnated with matrix materials and sem -cured, on the

i nside surface of the nold; lamnating a 5 sheet netal naterial or a
porous sheet metal material on the inside surface of the first outer
skin material; lamnating a second ou¥er skin material, which is

made using a prepreg of reinforcing fibres inpregnated with

synt het i cvalteistie anddgenbn G4 gthoducddieintsgodelsyurf demiobtting ol flrstc
| am nating a core 10 material. on the inside surface of the second
outer skifHtSrat e} ; MaAHAtlng YAt Pnnéf sRPRSnaterngdl , awPEFPTes of

made UfSiﬂQir?f_dF&lF}{dcfg A A NFQGIe ftlcr eq:iAPrggRatgd Witbrials and
synthetic resin and sem cured, on'the inside surface of the core

mat er i al ;seaid-gwtadi ngor hehabdve idem natfed-araeer thpsmodd ;18 aarinating a
aut ocltsaves.he[eﬁﬁdvrgnééage us, Effgcg;j%] aAs descri_bed . above thaeteorr.e ent

. rla orpls shéeet metdl m id]l” on, the
i nvenfi on can solfve thée ~probl ens of °the con'gl exﬂy I'n process and

t he badnegsiafe tdierfax: saif faee Siade cueet cstacknatet 2ehni Tahiskiddg a
of the sinmultaneous curing nethod, Additionally, the present
i nvent i orP KGN R EHRE ShiPtPRERESEL antligh ge TEINEr AHENT st iRICRACT Hef

conposi t eqe IRESFd Al 2Boddesaid Mo of AV Hgsih&H & dedfn@and semi-

perspective view show ng the overall appearance of a vehicle body
cured si mitetheots| fhacdmsdiorg surfareref ethedmedbodilamrinadfinche core
iS,a sectd hicl e

Lt aPond T 11 nePor thda i ad TG of' FHhg, St eqtee Sin
secti onalmatiew 2f; t Dem@ahe8iBgofan inner skin material, which is made
using a prepreg of reinforcing fibres impregnated with
synthetic resin and semi cured, on the inside surface of the
core material; and molding the above laminaited materials in

15 an autoclave.

[Advantageous Effects]
As described above, the present invention can soclve the
problems of the complexity in process and the badness of the
20 surface state due to lack in technical skill of the
simultaneous curing method.
Additionally, the present invention can enhance

brittleness and fatigue characteristics dfrAthe composite

material.
25 _
[Description of Drawings]

FIG. 1 1is a perspective view showing the overall
appearance of a vehicle body cured simultaneously according
to a preferred embodiment of the present invention.

30 FIG. 2 is a sectional view of the vehicle body cut along

the line of A-A’ of FIG. 1.

FIG. 3 is an enlarged sectional view of the area B of



- 6- FIG 2. FIG 4 is an enlarged sectional view showi ng a structure
of a vehicle body cured sinultaneously according to anot her

preferred enbodi nent of the present invention. 5 FIG 5 is a
perspective view showing a |am nated structure of a conposite
material according to a further -preferred enbodi ment of the present
invention. [Modde for Invention] 10 Ref@rence will be now nade in
detail to the preferred enbodinent of the present invention with
referencet® the attached drawi ngs. Wiile the invention has been
described in connection with preferred enbodi nents, it is not
intended to FIfi-t 4t A6 sPopa lefrdekle sapiddniagn iew FhqeEmd culshructsire
enbodi ”E'Efs-?Fb&iélésb%gger&ﬁ%C&'é/fmIYif SHow ”gaEQSraéﬁﬁa't'o another
appearance of a vehicl e bddy cured siI nu aneoust according "to a

pr ef er r ecbrerendiave mbafd itrfem tproes edie ipneanintorinvETR iioi.egr at ed
conposite-material vehicle body according 20 to the present ,

i nvention is &18tructulé eff eEFEPEST Wihande" t FEMIGidi &y dfgpinated

i nsul at i Qi Sidreia hogndar%@%sq@esemawgga@ feantaheadipart Ludher
rear head part 2, a ceiling and a side part 4 have an integrated

st ruct ur eengifidiond anpqdinantt wioddle Rrssemilnvamgoen .curi ng net hod.
25 FIG 2 is a sectional view of the vehicle body, which is cut
along the line of AAA of FIG 1. In FIG 2, the integrated

conposi t e{maler irak vekkekeonPody 10 has a sandw ch structure that
honeyconb or foamis used as a core material 11, and in detail, has
a 3018onfi gur Beifemenkat winklouber noki mMarke einaldetdiila sheshemgirferred

material 1 o he core teerial 11 tan.dnvaeqlginqlerw§1l§hnr errinal %g ane
| ani nat ed 11 C%)]ﬂ?é} f%ﬁ% PREPERTouY" © eterence
attached drawings. While the invention has been described in
connection with preferred embodiments, it is not intended to
limit the scope of the invention to the particular
15 embodiments.

FIG. 1 is a perspective view showing the overall
appearance of a vehicle body cured simultaneocusly aCcording
to a preferred embodiment of the present invention.

The integrated composite-material vehicle body according

20 to the present invention is a structure effective to enhance
the rigidity and insulation strength and reduce noise since a
front head part 1, a rear head part 2, a ceiling 3 and a side
part 4 have an integrated structure without any joint through
the simultaneocus curing method.

25 FIG. 2 is a sectional view of the vehicle body, which is
cut along the line of A-A' of FIG. 1.

In FIG. 2, the integrated composite-material vehicle
body 10 has a sandwich structure that honeycomb or foam is
used as a core material 11, and in detail, has a

30 configuration that an outer skin material 13, a sheet metal
material 14, the core material 11, and an inner skin material

12 are laminated in order from the inside out.



- 7 FIG 3 is an enlarged sectional view of the area B of FIG 2. As
shown in FIG 3, the outer skin material 13 and the inner skin
material 12 are made using a prepreg of 5 reinforcing fibres

i npregnated with synthetic resin and sem cured, and lamnated in a
single layer or a multi-layer in consideration of required strength
and thickness. In the present inventiofh, synthetic resin inpregnated
in the prepreg is one selected fromepoxy resin, phenol resin, 10
unsat ur at ed p@iigest®rigesnnenlianedessetti@san, virevarmeti€SapeaumBeat
resin, and so on, and the reinforcing fibres are one-way or two-way
fabrics vioVen i th carbon fiber, glass fiber, Kevlar fiber, boron

fiber, and soa@n.sHduPrderrt@. eshange ldghimeight REELEESNCY3 and the
i nsul ation, 15 soundproof, and rigidity of the structure, the core

mat eri al irtemppsked twvathelbht egiat etrconpadet evmaneri al etdmgley of
body cof the sandw ch-structure is made of .one of various_ kinds.of_ ._
f oam Jsuch 4y Uret Hane %easml%?%%arﬁecgn“a“ﬁ/ﬂ%%h thhet ot VAT otd T
ki nds of dpreycoshd Juahinaseal UM ndmshogewcalyandor 28 N4 -layer in
honeyconb, aLuninun]foaQ% and so on. According to the prior arts,

when' the SRAYHIGHpATRMT TRAYTRF | LTt P Bltth iR St er skin
material is supkehe THQNY ahRntlilh CUMITHENd ales HNAGfp tdEhated in

i nfluence of holes of the foam or hol'es "of the honeyconb 'structure,

whi ch 25 wWonspreptsdt he omee smlteartied , faon Eposgugesia,nghamml oresin,
surfﬂge, and1gccord'n uy, iH:requires | ot s 05 tinﬁ and_| abor COftﬁEn
int ne%s%al‘}]ﬁeﬁ% %’rc;cyeesss.eﬁ nrtel’f’empregéﬁty i nV&htTont T her sHeet® <
met al matesdiad, ldrés répig) pasedsbevweennidhe rutesistfdrcirat efivted are
and the core 30 material 11 or_ between first and second outer skin

mat er i al CASH RN CFIL-EIHERY udBPEd CEhe' D RTer Wdfkitn FafReR alf 1PgTas glass

shown fiber, Kevlar fiber, boron fiber, and so on.

In order to enhance lightweight efficiency, insulation,
15 soundproof, and rigidity of the structure, the core material
11l applied to the integrated composite-material wvehicle bedy
of the sandwich structure i1s made of one of variocus kinds of
foam, such as urethane foam, PE foam, and PVC foam, one of
various kinds of honeycomb, such as aluminum honeycomb and

20 Nomex honeycomb, aluminum foam, and so on.

According to the prior arts, when the multi-component
molding 1s carried out, the outer skin material is sunken
into holes of the core material, under the influence of holes
of the foam or holes of the honeycomb structure, which

25 constructs the core material, and it causes a non-uniform
surface, and accordingly, it requires lots of time and labor
costs in the next painting process.

In the present invention, the sheet metal material 14 is
interposed between the outer skin material 13 and the core

30 material 11 or between first and second outer skin materials
13a and 13b constructing the outer skin material 13 as shown.

in FIG. 4 in such a way as to exist near to the core material



in FIG 4 in such a way as to exist near to the core naterial - 8 11.
The sheet netal material 14 with a firmsurface prevents that the
prepreg is sunken to the core material 11 having holes for the

| i ghtwei ght efficiency to thereby renove the unsnooth surface. 5 The
sheet nmetal material 14 is 10pmto 10mmin thickness and is nmade of
steel, stainless steel, alum num copmer, galvanized iron sheet, or
the like. FIG 4 is an enlarged sectional view show ng a structure

of a vehicl e badysaueednsicaul kareoushy 1aceakdi R AiQrANRheice Hevents
preferred enbodi nent of the present invention. FIG 4 illustrates an

exanpl e tt@t t bee shaePrest als AuREPRaltol4the icomer pusiesic bet weén hahvdng
first an on uter .skj teria a_and 13b,..and ,in this
et anae hAREPIRLEOURE LB S ridfeRd e cRlbn thhdve the

| am nat edinmearottb sr iz .core material 11 and the first outer skin
natersal 13a of the outer skin material 13 i.s thicker than the

second out er LERi APRELePEAR 13RI eTRE Lodted Ss KON e riCm 19 SiHidHmess

made Usi ngd hes GRIMOSidte BREELI alst ANhddie sheet mef alimiBER! i Alopkhy,
are used 20 in a hybrid structure. The inner skin material 11 1S

| ocat ed iggstivéenitdesl iimoegsdtesd ,c pddiat d-irkst-eri al vehicle body, and it
i s advant ageo not, t. e et t.al terial 14 for _ the
??Gttl ‘ig 'é%l a%ﬁ%rl%_ggz% el idn ) i Va S es\;vlos"ﬂ&/% ﬁag sgcructure

| i ght wei ght effrciéncy. a perspect

| ami nat e f 25 sthiclar doafy tdigreDMPN/Eleam@d esivl aseceadhggtho ahother
furt?sr preferred enbodi nent of the present invention. In FIG 5, a

sheet Unee ipdtted SmPPARSRth @ ta thsuEassant dnveditd®™4a f or med

therein. The hekes 44a of 4 sheetyy Metah TRt ekhak 1AhserMeed® metal
renmove bubbles by inducing a free 30 flow of resin generated due to

ri sing ofateniaiatlf etslukipgrrosed between the first and second outer
skin materials 13a and 13b, and in this instance, it is
preferable that the sheet metal material 14 is laminated near
15 to the core material 11 and the first outer skin material 13a
"of the outer skin material 13 is thicker than the second

outer skin material 13b,

The outer skin material 13, which is made wusing the
composite material, and the sheet metal material 14 axre used

20 in a hybrid structure. The inner skin material 11 is located
inside the integrated composite-material wvehicle body, and it
is advantageous not to use the sheet metal material 14 for
the lightweight efficiency.

FIG. 5 1is a perspective view showing a laminated

25 structure of the composite material according ‘to a further
preferred embodiment of the present invention.

In FIG. 5, a sheet metal material 14 having a plurality
of holes 14a formed therein. The holes 14a of the sheet
metal material 14 serve to remove bubbles by inducing a free

30 flow of resin generated due to rising of temperature during
curing reaction.

A production method of the integrated composite-material



curing reaction. A production nethod of the integrated
conposite-material - 9 vehicle body according to the present

i nvention uses an autoclave device, which keeps a constant
tenperature and a constant pressure or adjusts changes in
tenperature and pressure at regular intervals. 5 First, it is
preferable to |am nate the outer skin-%9material including the sheet
netal material in a nold of a vehicle body shape and apply pressure
in a vacwehiohdi thaly tecoadpnesstot .ttt grrddmnicoipressiion | ases an
rel eased and the cgre,naterial and the inner skin nmaterial are

| ani nat e OPAP T hedPNifBe iFrHteXeFPEhE SREFLHKG ntRRPEFREPTEnand 2

order, theyns@der Wkped: M tha Bagand cempngesediagdat BypahgehbeN. and
nol ded in an autoclave by the sinmiltaneous curing method, whereby
the int egee@ LI CDNPOSTEE R ekt rvah$ cl e body with the uniform

surfage state be produged I tail, .accaording th .
pr ef e(rg'raed enbo %géﬁﬁt , R%i r¥§ p%%%%%%ﬂ% ?rtocfdllar?]n%l%ﬁgtesar%é%f oP%tgﬁd skin
Size as theteetnT| énbodygingn tSuchsiestaymebal theeient iread pany, dfhea
rear head the ceiling, and the side part constituting the

art s
vehicle b ckanPBeY mERaPEC Bk PR B gPEFFFUT201Re® V3G hate ¢ Helon

outer skiy ”BBEFirélss_ W Ch A 8t dRA@heUSidip A RIEP 89 r@f h8EAT Qi Nohe
fibres inpregnated with synthetic resin and sem cured, on the
i nsi de swdrgemoterhel mpicd. tha¢t énnematskiranhabtelaheagskedtamgtatied on

mat erqinal the_. h et al terjal_ having the plural holes o
the 1051 e 7188 SHEFReTohRer T Bhein S P Sk n2RaSTnethey
core mat edral womppde wihsh de 1sa f as® cobptbesshesda k) ahndetRehpl molded

Next, lam nate the inner skin nmaterjal, which is made
in an autoclave by the simultaneous curing method, whereby
the integrated composite-material wvehicle body with the
uniform surface state cam be produced.

15 In detail, according to the preferred embodiment, first,
produce a mold in the same form and size as the wvehicle body
in such a way that the front head part, the rear head part,
the ceiling, and the side part constituting the wvehicle body
can be manufactured integrally.

20 Next, laminate the outer skin material, which is made
using the prepreg of reinforcing fibres impregnated with
synthetic resin and semi cured, on the inside surface of the
mold.

After that, laminate the sheet metal material or the

25 sheet metal material having the plural holes on the inside
surface of the outer skin material.

Next, laminate the core material on the inside surface
of the sheet metal material.
Next, laminate the inner skin material, which is made

30 using the prepreg of reinforcing fibres impregnated with
synthetic resin and semi cured, on the inside surface of the

core material.



30 using the prepreg of reinforcing fibres inpregnated with

synthetic resin and sem cured, on the inside surface of the core
material. _10- Finally, nold the above |am nated materials in the

aut ocl ave. As descri bed above, the vehicle body according to the
present invention is nolded in such a way that the outer skin 5
material, the sheet netal material, the-core material and the inner
skin material are lamnated to the inside of the nold in order. As
another preferigdie odmarat thd tdeopdovRIEM i Qnedaodigrenty  the
sheet nmetal material is |located and |am nated 10 between outer skin
naterlal§uhmﬂdaWﬁen the core material and the inner skin materia

are Ianlnated QQﬁh%Qf ool ded. th@h§%§3tgﬁelggggtlqg?ﬂgﬁlgfego the

descri bed mnt erence certai di Fient s

under st O@delwemmdmwlﬂllolneds o 1ideel dmt stuaadt avazralyOUtslaCtharh@esaumr Bexin
made g equi val.ents 15 nay be s %Pstltuted mnthout departi fromthe
scope” of ClidyerdticorrhaSh #§d% & (CO&S JRE SHy lh@nsadde

to adaptipdparditGll Ricstidmt hpa eaniBbeklkal.d addie; { £a¢hi BES tak &
invention wi thout departing fromits scope. Therefore, it 1is

i nt ended ithatrdelye i nvention not be linmted to the 20 particul ar

erbodi ment di 26! axgdu Ut At e Loyentian vik) chaclude Alontionea

enbodi ments falling wthi e 'scopeé 0

[ I ndust r iealboddmantgbithe yhef @@tciesmaﬂﬁdaaba\se 1ddm&em eseNtlaminated
inveTglon prOV|des the _integrated conposjite-material vehicle body

With PSS 5iie FRterdctdre @y HRR /sithf Ctso e %aﬁg and

met hod Lt%!engntnré% GRSl FIBherd @l 1%&&1113%&1%%%&& aNOHAIdRg .t he
sanme, and the vehicle body and the production nethod

While the invention has been described with reference to
certain embodiments, it will be understood by those skilled
in the art that wvarious changes may be made and equivalents

15 may be substituted without departing from the scope of the
invention. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of
the invention without departing from its scope. Therefore, it
1s intended that +the invention not be limited to the

20 particular embodiment disclosed, but that the invention will
include all embodiments falling within the scope of the

appended claims.

[Industrial Applicabilityl]

25 As described above, the present invention provides the
integrated composite-material wvehicle body with a good
surface state manufactured by the simultaneous curing method
using the composite material and the method for producing the
same, and the vwvehicle body and the production method

30 according to the present invention can be widely used in
manufacturing transport wvehicles, such as trains, buses, and

SO On.



30 according to the present invention can be widely used in

manuf acturi ng transport vehicles, such as trains, buses, and so on.

- 11- [CLAIMS] [Caiml1l] An integrated conposite-material vehicle
body for a 5 transportation vehicle, wherein it is obtained by
integral formng in the shape of the vehicle body, using a sandw ch
panel conprising: a core material (1®)ll-an inner skin material (12)
which is made using a prepreg of reinforcing fibres inpregnated with
a synthetic resin and sem -cured, and 10 which is adhered to one side
of the core material (11) ; an outer skin material (13) which is
made usi ndC&23MERreg of reinforcing fibres inpregnated with

synt hetic ,resin aqd sem - cured, and which is adhered to the other
side of tHeledPellnateri al (11); and a sheet netal material (14)

which is 15 iRsert n e n i ( t te
skin materia §1(1 ?gepg%§§§1Z%Qﬁﬁggﬁﬁ?g%%g%ggg%oﬁ%%g??g?n2§%€¥alfor 8
vehi cbe bothnswooradiing: tehtkaem kheakdrei it He shisedimed abymaiereatal
(14) conprises a .20 plurality of holes (14a) forned therein. [Caim
G hn’ T o8t COARE efF al Do s odyodls 4ethg ¥ dandiiln
transpor tidon waelhgtiesinder el n ddrd s mhitadned byiint eddml idmgMm Ngkin
in the shape of the vehicle body, using a sandw ch 25 panel .
conpri si Atptericor e (At eMPECh( 149 ; madei medindsia@ nerraredi &f (a)nimieng

L5 e, A2 SSPUAR S S S U e BT e g
the dOre whatar i 8¢ @dhEredn toowres skila wet ertical c¢48) makiechails (fHde an
using a[%dgégiEXigfmaterial (13) which is made using a prepreg of
reinforcing fibres impregnated with synthetic resin and semi-
cured, and which is adhered to the other side of the core
material (ll); and a sheet metal material (14) which 1is
15 inserted between the core material (11) and the outer skin

material (13).

[claim 2]

7 The integrated composite-material vehicle body according

to claim 1, wherein the sheet metal material (14) comprises a
20 plurality of holes (l4a) formed therein.
[Claim 3]

An integrated composite-material vehicle body for a
transportation vehicle, wherein it is obtained by integral
forming in the shape of the wvehicle body, using.a sandwich

25 panel comprising: a core material (11); an inner skin
material (12) which is made using a prepreg of reinforcing
fibres impregnated with a synthetic resin and semi-cured, and
which 1s adhered to one side of the core material (11); an
outer skin material (13) which is made using a plurality of

30 prepregs of reinforcing fibres impregnated with synthetic
resin and semi-cured, and which is adhered to the other side

of the core material (ll); and a sheet metal material (14)



30 prepregs of reinforcing fibres inpregnated with synthetic resin
and sem -cured, and which is adhered to the other side of the core
material (11); and a sheet netal material (14) -12- which is inserted
bet ween the plural prepregs constituting the outer skin materi al
(13). [Gaim4] The integrated conmposite-material vehicle body
according 5 to claim3, wherein the-gheet netal material (14)
conprises a plurality of holes (14a) forned therein. [Claim5] A

net hod ofyradugkng raR dule g et ©6e § ORPRSI § Lo FBL ebirabreyghi «dfsadit ing
for a transportation vehicle, conprising the 10 steps of: producing
a nol d i Fhsheowar sommmaicsiade t-he vehicle body in such a way
that a frﬁg@ heag part, a rear head part, a ceiling, and side parts
of the vefticPé™ ay can be produced integrally; 15 lam nating an

outer skin maggel gl WHERd $IMRAS YRR 13 r RNERIEE Ofe RIJY Y& W Hing
fibres inpregnated with synthetic resin and sem-cured, 11 the
insi dé surd atleiof Ihehmteln |t rehdaly metsheatatrastidl nelt4r icdmmrises a

porous Sheptea T Ale ML o0 KN sl da sudpce of Lhe outer sidn
sheet net gk1gaterijal ; lamnating an inner skin material, which is
made using a prepreg of reinforcing fibres inpregnated with
synthetic 25ArestthahdoSemrocrcdchg oant e tiegsiade ds urdraees iof e -tk cooirael
thg[ %agive%”idcl%“' ding the above lamnated; raterhals dn 80, aui 9618V ene

10 steps of: |

producing a mold in the same form and size as the
vehicle body in such a way that a front head part, a rear
head part, a ceiling, and side parts of the vehicle body can
be produced integrally;

15 iaminating an outer skin material, which is made using a
prepreg of reinforcing fibres impregnated with synthetic
resin and semi-cured, in the inside surface of the mold;

laminating a sheet metal material or a porous sheet
metal material on the inside surface of the outer skin

20 material;

laminating a core material on the inside surface of the

- sheet metal material;
laminating an inner skin material, which is made using a
prepreg of reinforcing fibres impregnated with synthetic

25 resin and semi cured, on the inside surface of the core
material; and

molding the above laminated materials in an autoclave.

[Claim 6]

A method of producing an integrated composite-material
30 vehicle body for a transportation vehicle, comprising the

steps of:



A nmet hod of producing an integrated conposite-material 30 vehicle
body for a transportation vehicle, conprising the steps of: - 13
producing a nold in the same formand size as the vehicle body in
such a way that a front head part, a rear head part, a ceiling, and
side parts of the vehicle body can be produced integrally; 5

| aminating a first outer skin materiall3-which is nade using a
prepreg of reinforcing fibres inpregnated with matrix materials and
sem -cured, oprheding de stwidcerof thke sahd; feumnatridgsdzeheet the
met al naterlal or_a poroous sheet netal material on the inside

surface of*RHerdi PeEYoderSEKE n® TGVt af: HEomitndi§3y B25EcoAd rear

outer skiged@tgLtel a“@é§blh? a1l sH@bnga%tEr%&f%%éﬁvéﬁﬁdﬂé”66d¥lcan
fibres |npregnated W th hetic resin and seni-cured, on

i nsi de suvg a@@@cem@nmml% | ami nating a core materi al on the
insi dg surfacq of; 1 tﬁmseco%qrg%t ekl ngmpterialy lamnaling an .40

i nner “ski n materiar 'S iede Using A prepreg of reinforcing

fibres inpgagnad esrawitdy syhthein fordasd Nf Hce S elhpcegedhednwitie matrix
inside surface of the core 20 material; and nol ding the above
| ami nat ed"#efierd s SN SHENETR Y Gy N the inside surface of the mold;

laminating a sheet metal material or a porous sheet
metal material on the inside surface of the first outer skin
10 material;
laminating a second outer skin material, which is made
using a prepreg of reinforcing fibres 1impregnated with
synthetic resin and semi-cured, on the inside surface of the
mold;
15 laminating a core material on the inside surface of the
second outer skin material;
laminating an inner skin material, which is made using a
prepreg of reinforcing fibres impregnated with synthetic
resin and semi cured, on the inside surface of the core
20 material; and

molding the above laminated materials in an autoclave.





