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Contalners for aircraft are absolutely necessary for
carrying cargoes and passengers baggage. One airplane,
especially of an international lihe, is loaded with tens of
containers, and a freight plane is loaded with more than 100
containers. So, the reduction in weight of containers is very
economically effective. One presently used standard container of
about 2 m in width, about 1.5 m in depth and about 1.6 m in
height weighs about 90 kg. It.is'said that if the weight of the
airplane of_an international line can be reduced by 1 kg, the
operation cost can be reduced by 10,000 yen per year. And yet,
the reduction in weight of containers has been little achieved in
these more than 20 years. . -

The presently used coﬁtainers are made of aluminum alloy.
They are roughlj handled when loaded into or unloaded from
aircraft, and there are many problems such as that forks of
forklifts often pierce containers, damages themselves and/or
cargoes contained therein, and requires frequent repair.
Furtﬁermore, recently with the increase of'products directly
transported from places of production to consumers, the demand
for heat insulated transport is increasing. However, since
aluminum alloy is high in heat conductivity, a heat insulating
material must be used in a large quantity to enhance heat
insulation capability, and dew condensation occurs on the outer
surface as another problem. _

" On the other hand, most of the preéently used containers
have a structure of a box assembled by riveting or welding
aluminum alloy plates onto an aluminum alloy frame together with
reinforcing materials such as gussets. The above mentioned

standard container is made by assembl;ng more than 50 parts, and
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srecently with the increase of products directly transported from places of
production to consuners, the demand for heat insulated transport is

i ncreasing. However, since alumnumallgy is high in heat conductivity, a

heat insulating material nmust be used in a large quantity to enhance heat
i nsul at i oACERPEMT 1202 ri¥GtdeRreonBRASERT AP Lagytheffe ofPER surface -as

anot her peobtapnef dre hetalvgr ahdndequDsé afotdmgprgsentand eest font ai ners
have a stpughiis e aa’“;&)ﬁs%%%%;{‘%ﬁg by riveting or welding alum num all oy
I r are

pl ates onto an alum num all o together with reinforcing materials
such as gussets. 'él]d\?e:"'ré@f ddAedosea Y LM dhan Rf Whichggddgywalls

assegl | NngndoEeof hare Xbryiitutedndf FRE. NDABthdwgh SOthid «rintadnerused fgr
assenblin a i i n
oot for LARIFEE, SHEMEH A B Ao TR KRS ) AEML (e d MUY Re R0

cont al ner
of which Sfdalatpriumatins i doesnsett neatier FrYthing AW, theis

cont ai ner imprisikght ehiektedasand Fidverstoanght dbhathei ERby used cont ai ner

made of al um ni P”kﬁkLRXmé%efioéf gozggﬂgﬂreag,ouséaywhegia@wtm&&euis@fpgoved

t hi ckness and fiber content of th : ,
frame large in section modulus, to secure the entire strength and
rigidity, and this is also one of factors to prevent the
reduction in ﬁeight of containers.

As a method for solving the problems of the containers
for aircraft as mentioned above, for example, JP-A—94-48480
proposes a container for aircraft, comprisihg sandwiched plates
with FRP as the outer skin énd a foam as the core, being provided
with joining flanges around them, so that the respectively
adjacent sandwiched plates may be joined through the'flanges to
form a box structure. Since ihis container uses FRP, not
requiring the large frame, it is lighter in weight than the
conventional aluminum allby containers, but because of no use of
frame, the sandwiched platés used must be thick and the intended
effects are decreased. Furthefmore, because of the joining

structure,-the manufacture and assembling take much time and
cost. '

OBJECT OF THE INVENTION

The object of the present invention is to solve the above
mentioned problems of the conventional containers, and to provide
a container which is not only lighter in weight and higher in
strength, but also excellent in heat insulation capability.

Another object of the present invention is to provide a
container which, solviﬁg the above problems, is ideal especially
for aircraft, being iighter in weight, sufficiently strong and
rigid as a container, and can be manufactured and assembled at
far less time and cost. ' '

The container of the present invention can be used not
only for aircraft, but also for ships, freight trains, etc.
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ihvention preferably comprises at least adjacent two sides of the

side walls, the roof and the base are constituted of an

integrally formed continuoﬁs FRP- panel.

The adjacent two sides can be side walls, or a side wall
and the roof, or a side wall and the base. Furthermore, three or
more adjacent plates can also be formed as an integrally formed '

' continuous FRP panel, or two or more adjacent sidé walls and the
roof or a base cén be formed as an integrally formed continuous
FRP panel. MoreoVer,'one or more side walls and the the roof and
the'baselcan also be formed as an integrally formed continuous
FRP panel. ' '

' The kinds of the reinforcing fibers of the FRP
constituting the side walls can be glass fibers or polyaramid
fibers, but carbon fibers more excellent in specific strength and
specific modulus or a woven carbon fiber fabric is preferable.
Especially if a woven carbon fiber fabric of 450 kgf/mm*® or more
in tensile strength 0 ¢ and 1.7% or more in elongation ¢ is used,
the resistance against piercing impact of the FRP can be more
than that of the aluminum alloy plates used in the éonventional
container. .

'The reinforcing fibers can be unidirectional, but are
recommended to be a woven fabric as described above. The woven
fabric is avallable as plain weave, satin weave or multiple
weave, etc. as is well known, but plain weave is preferable,
since it is strong in the constraining force of weft and warp

threads and can enhance the resistance against piercing impact of
the side walls. ' ’



rigid as a container, and can be nanufactured and assenbl ed at far |ess
time and cost. The container of the present invention can be used not only

for aircraft, but also for ships, freight trains, etc.- 3 SUWARY OF THE
| NVENTI ON To achi eve the above object, athe present invention provides a

cont ai ner, conpriThiengaariixaresisi 66 FRP | @an be MY Ll an IRESENaFHer ei n at

}?gzﬁ ighﬁeﬁme\wﬂﬁ e 1B da chf aEREpaﬂpefesm;a s Slnefed porykstard

V] er t
Vorr] - CBEse b S, e, resdng pod pgushi Eobine <5 4 ierdeiife sl ol L
at | east trewirRRigmre aylsed sionendehBSoresinh bntiecongidexingapheor ned

ther ebet vgsls1 0fe [diul i diiRe & &ae&eda%mma Beabe | PRkt | 1! e O

cont al ns siccant. To achieve the a Qve Ob ect ont al ner

present i RYRME | RPHF SFesiah|qr dame PEeok: UpEa Praﬁf'éc%‘ﬁ YRS TRR nofis‘t he

side wal | pretéeabv®f and the base are constituted of an integrally forned

conti nuous FRP p I acent | ap b d
wal I and the roo?ﬁg fo‘m‘? t%galt C’IP!I 1&% %ggg'g)sl% ¢ u??ﬁ%gﬁ%@fﬁhﬁﬁntgrshose

adj acent Mahéae%%nami s%twg@r el the aRicknegsarry ther fihet SRR YRMu LT RP
panel’, " or tLh4OFRP PRAEL af aESDtaspihiRltles amd tikepreferable that the

thickness is in the range of 0.3-1.5 mm. If the'thickness is
less than 0.3 mm, the strength of the FRP panel becomes lower
than that of aluminium panel and is often broken with forks of
forklifts. If the thickness is larger than 1.5 mm, its weight
becomes equal to or larger than that of the side walls or roof
made of aluminium alloy. On the other hand, fiber content of the
FRP is preferably 25-65%. If V. is lower than 25%, in orxder to
achieve predetermined strength, the thickness must be large and,
accordingly, the container cannot be light. As for FRP of high

. fiber content, although high strength can be expected, uniform -
impregnation with matrix resin is difficult or substantially
impossible at the manufacture.

The side walls can be easily produced by any of ordinary
FRP molding methods, such as autoclave molding of cross-laminated
unidirect:ional prepregs or laminated woven prepreg fabrics, RTM
molding or hand lay up with, such as, preform'of reinforcing
fibers. ‘

The roof and the base can also be made like the side
walls. However, the roof can also be a plate made of a synthetic
resin such as polyamide-resiﬁ, polypropylene resin, polyethylene
resin, polyvinyl chloride resin, acrylic resin or polycarbonate
resin, since it is less liable to be flawed than the side walls.
The base is recommended to be preferably made of aluminum alloy
since it contacts the carrier equipment such as roller conveyor.

The integrally formed continuous FRP panel forming the
two or more adjacent plates can be obtained by autoclave molding
of unidirectional prepregs or woven prepregs laminated in a mold,
or molding a preform, etc. of reinforcing fibers by RTM or hand
lay up method, or ﬁultrusion metﬁod, or the method stated in U.S.
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matri x resin of HHRP suarh ks &lydenfwadidsqr @ maof and a base, and the

integrally formed continuous FRP panel can be joined with the .
other parts directly by using rivets or an adhesive, or using
rivets, welding or an adhesive through any reinforcing material
such as gusset or frame.

"In cases rivets or bolts are used, when container wall is
hit with, for example, fo;k of forklift, the wall can be broken
around the holes for rivets or bolts not only the hit portion,

since resistance against piercihg impact of FRP is higher than

that of aluminium plate. In such a case, the container cannot be

repaired without replacing at least one wall and, thus, it is

expensive. On the other'hand, in case of a container made of
aluminium alloy plate, the bréaking mode is a type of forming a
hole and the container can be repaired economically with a patch
system. ) ,

To solve this problém of FRP container, it is effective
to mount around thé holes for rivets or bolts to make thicker
than other portion. For example, it is preferable to
additionally laminate prepregs around the holes and mold in

* autoclave.: Alternatively, in case where resin transfer molding
or hand lay up is applied, desired amount of reinforcing fibers -
should be laminated additionally around the portion where holes
to be made. | _

To enhance the strength and rigidity of the entire
container, the integrally formed continuous FRP panel can also be
a FRP sandwiched plate with the FRP panels as the outer skin. In

_this case, the core of the FRP sandwiched plate can be a foam
made of a thermoplastic resin such ‘as polyethylene[
polypropylene, polyvinyl éhloride, polystyrene or ABS, or a foam
made of a .thermosetting resin such as phenol, epoxy, silicong or

polyurethane, or a honeycomb made of aluminum or meta aramid
resin.



thernosetting resin such as epoxy resin, unsaturated polyester resin, vinyl
‘ester resin and phenol resin, or a thernoplastic resin such as nylon resin
and ABS resin, but considering the possible occurrence of a fire, a flane
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relnforC|ng can be thinner preferably to provide a high strength high
rigidity container lighter in weight.

The sandwiched structura; rib and hollow structural rib,
can be assembled with the FRP panel as the outer skin, the core
and the inner skin located on the side opposite to the FRP by
applying an adhesive, etc. but if they are formed together at the
molding of the FRP, the time for post-processing and assembling
can be saved. In this case, the inner skin located on the side
opposite to the FRP is molded beforehand.

The core of the sandwiched structural rib can be a foam
made of a thermoplastic resin such as polyethylene,
polypropylene, polyvinyl chloride, polystyrene or ABS, or a foam
made of a thermosetting resin such as phenol, epoxy, silicone or
Qolyurethane, or a honeycomb made of aluminum or meta aramid
resin. For the inner skin, any material can be used, but
considering adhesiveness and linear expansion coefficient, it is
preferable to use a material similar to the integrally formed
.continuous FRP panel used as the outer skin.

The reinforcing fibers in the FRP can be of any style,
but it is preferable that they are continuous at least Lhroﬁgh
the one set of adjacent two sides . Since the use of continuous
reihforcing fibers can secure the strength and rigidity of the
entire container, the container can be made by using thinner
plates, to be greatly reduced in weight.

DESCRIPTION OF THE PREFERRED EMBODIMENT



fibers. The roof and the base can also be nade like the side walls.
-However, the roof can also be a plate nade of a synthetic resin such as

pol yani de resin, polypropyl ene resin, polyethylene resin, polyvinyl
chloride resin, acrylic resin or pol yce?rbonate resin, since it is |less
liable to be fl auted prementhd nvicad ianl s, dFRerbhed belowchmeafriencs $e
preferably pOesOfadldindaipid.l oy since it contacts the carrier equipment
such as roller conveyor, The i.ntegrally forrrﬁgacon -NUOUS fRP anel form ng

the two or nore B ack cerits ft ke é’%ﬁ?& Y86t BRPVR Holi hg of
uni di r ectonbalner efwegsi xorafy erf ieppegsendmingestion asnah dexawpkml ding a

preform etc. ofppel gk &i:{lgr férgfdé iy J"{EM qr h*asngihaywaplmhma &'roof
pul t rusi on net ho or t nmet hod state 4902215,

etc. or §n§e§PﬁEF—ilj%h§ér'a4d‘FF§Ff NERRY | g r?et'??@rf 7O“ﬁ8F B§r Pgu’(‘ﬂn‘f“he ¥ ai ner -
t han FRP,in%&lﬁll!la& pb 2k eSrahé aremadel ¢Ib il wramuie atdy .of Aanfoeobkent i onal

g‘;t allic mi'%_ ?“Canéh‘? é‘f&é‘%ﬂ% x%oefe' aNa aN%aQkhner geiRLial .
wever , (6] erf a excellent. in Specl fic st rengt h
and specufma@erréduaassbevh s Bigni Awvhere dheysidemadilsi @arpatpptallegred

such as SidR wWahhs2 asreottaadin bREEgrdde tfitrmed in the frame and fixed
by an adhesive 3 applied to the faces to be inserted, and rivets
4. If plural, say, two FRP panels 2 are to be fitted in for each
latcral, they can be installed as shown in Fig. 3. 1In the
example shown in Fig. 3, a gap is formed between the two FRP
panels 2 and 2 and contains a desiccant 5 arranged. The gap acts
as a.heat insulating layer, and may also be packed with a light-
weight, preferably flame retardant lheat insulating material such
as glass wool or foamed synthetic resin.

Fig. 4 is another schematic perspective view showing the
container for airc:aft of the present invention as an example.

In Fig. 4, symbol 11 denotes an integrally formed
continuous FRP panel fcrming a side wall portion l1lla as one of
four side walls, and a roof portion 11b; 12, a door installing
frame member made of aluminum slloy; 13, a base made of aluminum
alloy; 14, a bottom frame'member made cf aluminum alloy; and 15,
a door. The door installing frame member 12 is riveted to the
FRP 11 and is provided with functions required for opening, '
closing and locking the door. The door 15 has a door plate 15b
made of FRP riveted to a door frame member 15a made of aluminum
alloy, and is provided with functions necessary for opening,
closing and locking the door. The FRP 11 and the base 13 are -
joined by riveting through the bottom frame member 14, and the
door 15 is also riveted to the FRP 11 through the door frame
member 15a and the door installing frame member 12.

Fig. 5 is a schematic vertical section showing a corner
between the ‘roof and a side wall of the container of the present
invention. 1In Fig. 5, symbol 16 denotes a sandwiched structural
rib with the FRP 11 as an outer skin at the inside corner; 16a, a
.core made of polyvinyl chloride foam contained in the rib 16;'and



integrally formed continuous FRP panel can be joined with the other'parts
‘directly by using rivets or an adhesive, or using rivets, welding or an
adhesi ve through any reinforcing material such as gusset or frane. In cases.
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conti nuowslde® panel can al so be a FRP sandw ched plate with the FRP panels
as the outer skin. In ' '

EFFECTS OF THE INVENTION

The container of the present invention has a frame, side
walls, a roof and a base, wherein at least the side walls,
preferably the side walls and the roof are made of FRP.
Therefore, compared with the conventional container made of
aluminum alloy, the container of the present invention is higher
in-strength and lighter in weight to allow more -economical
operation in éervice,'and is also very excellent in heat
insulation capability. The weight reduction effect reaches about
20%, for example, if the side walls and.a roof are made of a
carbon fiber reinforced plastic (CFRP) material, and if the frame
is also made of CFRP, the effect reaches about 30%. Furthexrmore,
if the side walls and a roof are made of CFRP, the heat

,insulétion capability is further enhanced since the heat
conductivity of CFRP is 0.7 to 4.2 kcal/m hr'' C, very low
compared to about 200 kcal/m‘hr‘' C of aluminum alloy. 'The
‘'resistance against piercing impact and heat insulation capability
can be further enhanced by using a set of at least two FRP panels
for each side wall or roof, with a gap formed between the two
panels, and the heat insulation capability can be still further
enhanced if the gap is packed with a heat insulating material or
contains a desiccant.

If the container of the present invention has at least a
set of adﬁacent two sides constituted of an integrally formed
continuous FRP panel, it is higher in étpength and lighter in

weight, compared to the conventional containers, to allow more



this case, the core of the FRP sandwi ched plate can be a foam made of a
. thernoplastic resin such as pol yethyl ene, polypropyl ene, polyvinyl
chl ori de, pol ystyrene or ABS, or a foam made of a thernnsetting resin such
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taken for manufacture and assembling can be considerably
_decreased to two thirds of the conventional time. _
Furthermore, 1f a sandwiched structural rib or hollow
structural rib made of FRP which is a portion of the side walls
or the roof or the base is provided at the inside corner between
the side walls, or between a side wall and the roof, or between a
side wall and the base of an integrally formed continuoué FRP
panel, the strength and rigidity of the entire container can be
secured, to éllow the elimination of the frame and the use of
thinner plates, for further raising the weight reduction rate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1: A schematic perspective view showing the
coniainer for aircraft of the présent invention as an embodiment.
Fig. 2: A cross sectlional view showing an important
portion of the container for aircraft of the present invention.
Fig. 3: A cross sectional view showing another important
portion of the container for airqraft of the present invention.
Fig. 4: A schematic perspective view showing the '
container for aircraft of the present invention as an example.
Fig. 5: An X-X arrow sectional view of Fig. 1.
Fig. 6: A sectional view showing the sandwiched
- structural rib of the present invention as an example.

Symbols
1: frame
2: side wall
3: adhesive



can be assenbled with the FRP panel as the outer skin, the core and the
-inner skin located on the side opposite to the FRP by applying an adhesi ve,
etc.. but if they are fornmed together at the nolding of the FRP, the tine
for post-processing and assenbling canl®e saved. In this case, the inner
skin | ocat ed on4theisetle opposite to the FRP is nol ded beforehand. The core
of the sandw chggd ﬁE%!FEHﬁ@' rib can be a foam made of a thernoplastic
resin such as palyethylene, polypropylene, polyvinyl chloride, polystyrene
or ABS, or a fo&m Rad€98f a thernpsetting resin such as phenol, epoxy,
silicone or pol yur at base, or a honeyconb made of alum numor neta aram d
resin. For the hner 3kifle130y ABhER! BlnfARubFs 96! pdlidy G EiE bNG1de
adhesi veness an i near “expansi on coefficrent, it 1s preferable to use a
materi al simlar towd iperédeanl ppdf ar neaf cBATtH®®us FRP panel used as the
outer skin. The y@i:.nfgQad RA1i BereibA the FRP can be of any style, but it
i's preferabte tggéajhey agg cQ &inuous at | east through the one set of

adj acent two si ? 2 3i9ce BHFE 108 of continuous reinforcing fibers can

secure the strentRh doar rlingitdiihingf firameenembercont ai ner, the contai ner can

be made by using;3 hi MngsdiikS ot AiRGIALRARBLY oFeduced in wei ght.
DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
14: bottom frame member made of aluminum alloy

15: door
. 15a: door frame member
' 15b: door plate made of FRP
16: sandwiched structural rib
1l6a, 17a: core
16b, 17b: inner skin



7 The present invention is described belowin reference to an illustrated
exanpl e.. Fi gr—I—tsaschematitc—perspective view showi ng the container for
aircraft of t ' ion as an exanpl e._The container shown in
Fig. 1 has si H“lmmmﬂn" Wm"lr oof 6 respecti vel yTHIBGHERT HAPR a base 7
made of al um nemal oy W nstakled to a fthne 1 nﬁde ofgg,b[_l:@'muma oy. As
for the installation of the side walls 2, a roof ' b t he
frane 1, as shown in Fig. 2 where the side walls are installed, a side wall
2 is fittwq{A—p-I?l‘@Lm .formed in the frame and fixed by an adhesive 3
applied to the taces to be inserted, and rivets 4. If plural, say, two FRP
panels 2 are to be fitted in for each |ateral, they can be installed as
shown in Fig. 3. In the exanple shown in Fig, 3, a gap ts formed between
the two FRP pahel s % CoRtpDErGoMpIiRing: s framey siecwally, arof and gdwse, b%rgap
acts as aathleast saidusideiwalld ayemadendf RRP giasel, bthepthitkngssyi t{mm), | angh fibe

wei ght, pectentaM (%), ofwhich arediBt <heat li.5andflS By Vieke6s atespentivels gl ass
wool or ‘foamed synthetic resin. Fig. 4 is another schematic perspective
vi ew showi ng tfe CcoOpt |+ a . ' | GR3@S<A
exanple. In Fi g 4&5‘% @%Pﬂfl?f gg%ﬁf‘e‘s%ﬁ%‘%?@%ﬁ gftfésﬁgrrldﬁe%%jﬁ? ?r?goﬁswl‘—_“RP :
panel formng a sidé wall portion 1la as one of four side walls, and a roof

portion 11b; 12, a door installjng frape memer de of al L%m num al | oy; 13,
a base made of 3al unfncentainer of claim 1, wherein said roof are made of FRP. :

4, A container of claim 3, wherein said frame and said base are made of .
‘aluminum alloy. '

5. A container of claim 1, wherein said side wall comprises at least two
FRP panels as the outer skin with a gap formed therebetween.

6. A container of claim 5, wherein the gap is packed with a heat insulating
material.

7. A container of claim 5, wherein a desiccant is contained in the gap..

8. A container of claim 1, wherein at least adjacent two sides of said side
walls, said roof and said base are constituted of an integrally formed continuous FRP
panel. '

9. A container of claim 8, wherein said at least adjacent two sides are side
walls. '

10. A container of claim 8, wherein said at least adjacent two sides are one
side wall and said roof. ) '

11. A container of claim 8, wherein said at least adjacent two sides are one
side wall and said base. '

12. A container of claim 8, wherein at least one side wall, the roof and said
base are constituted of an integrally formed continuous FRP panel.

13. A container of claim 8, wherein said at least two sides comprises

partially or wholly with integrally formed continuous FRP panels as the outer skin
- with a gap formed therebetween.
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al | oy; 1'4, a r made of al uni num al | oy, and 15, a door .

‘The door i nst ' er 12 is riveted to thg
-provided with m@" ed for opening, closin TﬁfﬁjSHEEkHAg BEFgy door.
The door- 15 has ac door Wl ate*15b made pf FRP riveted]to aREFGACEDane nmber

15a nmade of . alumi numalloy, and is provided with functions necessar~y—or
openi ng, closing and | ocki ng the door. The FRP 11 and the base 13 are

j oi ned by rlvﬁjl ng,t hr y h i ‘?‘388 to fr%fggﬁ%l a Q%Q gtgtklle doorég.lg
also rivete 't oor
instal | iR r‘%ﬁ%‘“g%ﬁﬁ’ﬁ@rmi a sang W“ﬁleidsStﬁlCé%ﬁﬁ’t PEh gﬁpw %wct%r@ gASwi ng

a cor ner FBR asethe euter slinf and a side wall of the container of the present
invention. In Fig. 5 synbol 16 denotes a sandwi ched structural rib with
the FRP 11 as1$n OuA &ontdihdt @ﬂclhﬁ?lﬁ”wlﬂﬁclﬁ%é‘%bntai{fb% is dcinféreedwdlth §fid

pol yvi ”ykarﬁ%bxeﬁécﬂﬁtrﬁ&ﬁi’dlcx%‘b?'h%ﬁg}aﬂl %trﬁcﬁ'@rai rfb dOhedfifide cobflh, an inner skin

made of FRP. A hollow structura constitut renmovi ng the core 1l6a

fromthe sandy.che stru.ctur r.i b 16 .can al so be. use
sandwi ched st fBct % ?é}‘.a'é?bﬁsu“é*ﬁelaftlh f§l'§’8f%$ |ﬁb€ﬁ%w @P Eﬁgsa%%) la
const i t uCRBURIOUS r‘?‘%ﬁ*’e’é‘ﬁ’aﬁtll?s\t&"ﬁréét pfadjagentdme sides.partial |y provi ded
under the side wall 1la, and an inner skin 17b provided on the side
opp05| te to tA&. A container of claim 1 or 8, wherein said container has holes for revets

or bolts and the thickness of the portion of said FRP panel around the holes is thicker

than other portion. .

18. A container of claim | or 8, wherein the reinforcing fibers in the FRP
contain carbon fibers of 450 kgf/mm? or more in tensile strength and 1.7% or more
in elongation.

19. A container of claim 1 or 8, wherein said FRP panel is reinforced with
a woven fabric of carbon fibers.

20. A container of claim 1 or 8, wherein the FRP panel is remforced with
a plain fabric of carbon fibers.

21. A container of claim 1 or 8, wherem the matnx resin in the FRP
contains a flame proof agent.

22. A container of claim 1 or 8, which is for aircraft.
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|-ateral FRP plate 1la. The core 17a and the inner skin 17b can be bonded to
. the lateral FRP plate 1la.later using an adhesive, etc., or can also be
nol ded si nul taneously when the FRP is nol ded. EFFECTS OF THE | NVENTI ON The
contai ner of the present invention has a frame, side walls, a roof and a
base, wherein at |east the side walls,j@areferably the side walls and the
roof are nmade of FRP. Therefore, conpared with the conventional container
made of alum numalloy, the contai ner of the present invention is higher in
strength and lighter in weight to allow nore econonical operation in
service, and is also very excellent in heat insulation capability. The

wei ght reduction effect reaches about 20% for exanple, if the side walls
and a roof are made of a carbon fiber reinforced plastic (CFRP) materi al,
and if theigrare is also made of CFRP, the effect reaches about 30%
Furthernore, if the side walls and a roof are made of CFRP, the- heat

i nsul ation capability is further enhanced since the heat conductivity of
CFRP is 0.7 to 4.2 kcal/nferA]hr[err]C, very |ow conpared to about 200

kcal /nferr]hr[err] C of alunl um al l oy. The resistance against piercing

i npact and heat insul ati anah y. can he her enhanced by using a
set of at |east two F'1‘B Geeh Nr roof, with a gap
formed between the twg on capablllty can be
still further enhancef dat i fsul ating materi al
or - :




contains a desiccant. I|f the container of the present invention has at

|l east a set of adjacent two sides constituted of an integrally forned

continuous FRP panel, it is higher in strength and |ighter in weight,

conpared to the conventional containers, to allow nore "9 econom cal ,
operation, and can be manufactured andyagsenbl ed spending far |ess tine and
- cost. For exanple, if four side walls, the roof and the door are forned as
an integrally formed continuous carbon fiber reinforced plastic (CFRP)

part, and the base, bottom franme nenber and door franme nenber are nade of
aIun1nun1aII@%g afd these are joined using alum numalloy rivets, then the
nunber of parts constituting a simlar contai fer can be 25 which i s about
one half of that of the conventional container,\and the fiunber of rivets is

al so about 200 which is Iess t han_ one hal f. The X i me taken for.manufacture
and assenbling can bg decreased i fds of the

o
conventional time. -ﬁpﬂﬂqu'IZZZZZ?Z?EﬂmﬁgﬁﬂF,_ rib or holl ow
- structural rib made FRP which is a port fal | s or the roof

or the base is provifd at the inside corn= DETAEY the side walls, or
bet ween a side wal l d the roof, or bet welgr
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side wall and the base of an integrally forned continuous FRP panel, the
strength and rigidity of the entire container can be secured, to allow the
el-imnatiron of the frame and the use of thinner plates, for further raising
t he wei ght reduction rate. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1: A
schematic perspective view showi ng the ggntainer for aircraft of the
present invention as an enbodinment. Fig. 2: A cross sectional view show ng
an inportant portion of the container for aircraft of the present
invention. Fig. 3; A cross sectional view show ng another inportant portion

of the contafg%r $or aircraft of the present invention. Fig. 4: A schematic
perspective view showi ng the container for aircraft of the present
invention as an exanple. Fig. 5: An X-X arrow'sectional view of Fig. 1.
Fig. 6: A sectional view showng ~omﬁchﬁ§ structural rib of the
present invention as an exanpls ' me 2: side wall 3: adhesive
10 4: rivet ! .
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5: desiccant 6: a roof 7: a base 11: integrally forned continuous FRP panel
tto/forma side wall portion and a roof portion l1lla: side wall portion 11lb:
‘asroof ‘portion 12: door installing frame nenber 13: a.base nmade of al um num
alloy 14: bottom frane nenmber nmade of al.umi numalloy 15: door 15a: door

_ frame nenber 15b: door plate made of FRER/46: sandw ched structural rib 16a,
" 17a: core 16bgig/bg inner skin 11 WHAT IS CLAI MED: 1. A cont ai ner
conprising: a frame; side walls nade of CFRP (carbon fiber reinforced

pl astic) panel; a roof; "and o .
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a base wherein the thickness of said CFRP panel, except around hol es for
rivets or bolts, is between 0.3 mmand 1.5 mm wherein t he. t hi ckness of
sai d-'CFRP panel around holes for rivets or bolts is thicker than other
portions of-said CFRP panel, and whereigs the tensile strength and

el ongation of reinforcing fibers in sa' d RP panel are at |east 450
kgf/m"r[eg t least 1.7% resp % A container of claimi1l,
wher ei n "sali € walls and said roof are made of an CFRP. 3. A

‘cont ai ner  of C'@b"ﬂ{;@esé‘ﬁ'@%'&é@dﬂnéf U NG137 qa'@%iefa&ea&@éfaeé al uni num
alloy. 4, ainer of claim 1, wierein said s n’grlses at

| east tmiebRbaﬁaﬁgféi%e%t%*rr%'mw Vi ’%}‘J{jé’&"fyoraﬁe& FR&F@B@F tghger
cont ai nan ekighai and, cahevei manhfagyred atkadeaertlled spaatiingsihat Lags

mat eri al a Bogpnt: ainer of claim4, wherein a desiccant is contained in
the gap A cont ainer of claim1l, wherein at |east adjacent two sides
of said side waPl SOnsaiaerovithneidevrbbse areeHomind fedase . alhpredyral |y

f or med caantllerawuatCEBEsﬂaaehe 8a11s ﬁ@%&&éw e Gl mharemeaaljacéaw at
| east aqj_ acents two ar eesi y e constﬁu Odi aiher cI al :
wherein sa & dt Ieast \/\5 a4f aRef % §I d%’é ar & one srde vvalafs AL§ILR roof
10. A foomesi sontdhuengi FRP, pahelein said at | east two adjacent sides are
one of said side walls and said base.
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_ woen oFT
ﬂ wherein at | east one of said side waIIs t he

11. A con

r gof and satlmlmml'rm of an integrally formed continuous CFRP panel
12. A cont al ner a m*/, wherein said at |east portions of said at

| east two sides are conprised of integrally formed continuous CFRP panel s
as the outer skin with a gap forned ther&bet ween. [[E———A-cortarmerspf
claim7, wherein said integrally forned continuouf REHA A@‘E*'%E’él nf or ced
wi th one of ructural rib and holl o}y struegu hayi ng '
CFRP as thev@a‘égﬂls\g W A container of cl ai[nB&e~wherein-the.

container is reinforced with one of said sandw ched structurar r1T1b and

hol | ow structurall, ri bAagonkdiferi copapdisingor ner thereof. 15. A contai ner of
claim?7, wherein .einforcing fibers i n t he CFRP are continuous through
at | east one set 0 \ivo adj acent si des. A cont %r of claim1 or 7,
wherei n sai d CFRHdp Iralls i GHRR (cagban ﬁwréewé%?fl ];B‘r“f PagEL car bon fibers.
17. A cont ai nea roéf; @ahdi m 1 of 7, V\/nerel n the CFRP panel is reinforced -
with a plain fabgiggedf carbon fi bers. A container of claiml or 7,

wherein a matrix sLn RP aln a flane fi ent 9.

A cont ai ner of CW&FW&%%?EH%%W(* éﬁﬁ% Eyfcgpttar ‘i‘gfﬁaesﬁg&’f? |°ﬁgf’l%‘°t3f

claim1, whisrkeitwednh@ 3fmipeandchhtemy of sai d CFRP is 25 < Vf [err] 65. 21.

A container of ClAkfin the WhiekiRkdof 4RI CFIRVR parie? BEoRAY heles forirfbefsiorBoltSisWicker
than other portions of said CFRP panel, and

wherein the tensile strength and elongation of reinforcing fibers in said CFRP panel

L are at least 450 kgf/mm? and at least 1.7%, respectively.
2. A container of claim 1, wherein said side walls and said roof are made of
an CFRP.
3. A container of claim 2, wherein said frame and said base are made of

aluminum alloy.

4, A container of claim 1, wherein said side wall comprises at least two
CFRP panels as outer skin with a gap formed therebetween.

S. A container of claim 4, wherein the gap is packed with a heat insulating
material.

N 6. A container of claim 4, wherein a desiccant is contained in the gap.
7. A container of claim 1, wherein at least adjacent two sides of said side
walls, said roof and said base are comprised of an integrally formed continuous CFRP

panel.

8. A container of claim 7, wherein said at least adjacent two sides are side
walls.

9. A container of claim 7, wherein said at least two adjacent sides are one side
walls and said roof.

10. A container of claim 7, wherein said at least two adjacent sides are one
of said side walls and said base.



Vf [err] 65. 'QZ\AMJf claim 1, wherein the thicker portions

re made by additionally |amnating prepregs or reinforgirg=Fibers—=—23 l
cont ai ner of c,l,lﬂ"“ﬂ,""ﬂﬁnmmn he CFRP panel is a singl|e RERMACEMENT SHEET ||
30061998 |
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11. A container of claim 7, wherein at least one of said side walls, the roof and

said base are made of an integrally formed continuous CFRP panel.

12. A container of claim 7, wherein said at least portions of said at least two
sides are comprised of integrally formed continuous CFRP panels as the outer skin with
a gap formed therebetween.

13. A container of claim 7, wherein said integrally formed continuous CFRP
panel is reinforced with one of a sandwiched structural rib and hollow structural rib having
CFRP as the outer skin.

14. - A container of claim 13, wherein the container is reinforced with one of
N said sandwiched structural rib and hollow structural rib at the inside corner thereof.

15. A container of claim 7, wherein the reinforcing fibers in the CFRP are
continuous through at least one set of two adjacent sides.

16. A container of claim 1 or 7, wherein said CFRP panel is reinforced with
a woven fabric of carbon fibers.

17. A container of claim 1 of 7, wherein the CFRP panel is reinforced with a
plain fabric of carbon fibers.

18. A container of claim 1 or 7, wherein a matrix resin in said CFRP contains
a flame proofing agent.

el 19. A container of claim 1 or 7, which is for aircraft.

20. A container of claim 1, wherein the fiber content of said CFRP is 25 <
Vf < 65.

21. A container of claim 1, wherein the fiber content of said CFRP is 30 <
Vf < 65.

22. A container of claim 1, wherein the thicker portions are made by
additionally laminating prepregs or reinforcing fibers.

23. A container of claim 1, wherein the CFRP panel is a single panel.



