1 6 JUNN 2006 WO 02/058981 PCT/ SE02100109 A rail vehicle carbodv of

nmodul ar construction The present invention relates to a nogul ar concept for
- a carbody of a rail vehicle 5 wherein all nodules are str ot whH 2005
BACKGROUND TO THE | NVENTI ON Conventional rail vehicles often have a carbody
constructi ¥R %8M3%Y sing a 1 oad- bearing framework of | ongt@UROMEI verti cal
and transversal beans wel ded together. An outside panel of flat or
corrugated sheet material is welded or riveted 10 to the beans. |nsulating
material is placed between beans and covered with an inner panel. This

Ki nd of conveiiltvebiid c8diodo @ Al dulricongtiuctdnw th a nunber of drawbacks: The
assenbly is inevitably sequential, which nmakes |ead-tinme and assenbly tine
|l ong. The assenbly is also vulnerable to delay since the next operation
cannot be 15 started until the previous one is finished. The ergonon c and
| ogi stic comdigresamst infentichaeptexessmadaiadidriceptior a dMhbadyar 4 REINRHIEEES

aest heti.c and con trugti onal weaknesses in the finished car body. The

wei ght &f thereiriidpadyles greptrgtrdl 5 great part of the material

constitute - r |l.s,and isolation. The walls are thick
si nce heav%@%@@bnﬁéﬁmﬁﬁt the structure. Many train
- manufacturers try tq solve proble with conventional rail vehicles by .

i ntroduci ngé%{wﬁﬁé?ﬂ‘érra_@&?rﬂ@&?.o- ?'Pnggﬁ%?éﬁfb%ﬁ_cgr‘?@'??t@%cmﬁq%@aﬁﬁ modul ar
rail or roagbavirginhtewbkid IaRftudng, vaticamstiashstbakl Basms ivikendd | s

conprising franes. The franmes are the only structural parts of the
si dewal | s. tm@hah@rb@ﬂﬁ@eu@n@b@fétaéerwﬂmi@i shaet gratedal inweldasl orvivatgdws or

doors. jpherg se%épnn%e%ﬁ%ﬁ}ag%@% pIREEd SetRbeh BRafisdthd'BhJeed B an COMPT i S€

panel | ing or w ndows.
inner panel.

This kind of conventional carbodies is impaired with a number of drawbacks: The
assembly is inevitably sequential, which makes lead-time and-assembly time long.
The assembly is also vulnerable to delay since the next operation cannot be

15  started until the previous one is finished. The ergonomic and logistic conditions of
the process are difficult. '

Welding introduces aesthetic and constructional weaknesses in the finished car
body.

The weight of the vehicle is high since a great part of the material constitutes non-
20  structural panels and isolation. '

The walls are thick since heavy beams are needed to support the structure.

Many train manu_facturers try to solve problems with conventional rail vehicles by
introducing a modular carbody.

The patent US 5,797,646 describes a modular rail or road vehicle with roof and

25 chassis that has sidewalls comprising frames. The frames are the only structural
parts of the sidewalls. A frame could be covered by panel or could include
windows or doors. There are also non-structural parts of the side walls that
comprise panelling or windows.
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I nventi on r tHeatvellirigooperatiiul ar carbody for rail vehicles and a nmethod to
manuf acture the carbody. The roof and fl oor are separate, one-piece

- structural elenents: roof and floor nodul es, which together with vertical
structural elenents 30 forma carbody structure. The vertical elenents can
i ncl ude a d&uMEARY OEMTHE INVENTION

15  One object with the present invention is to obtain a carbody with thin walls for
large inner space. The walls should be uninterrupted by struts, beams and
framework. The larger inner space makes it possible to seat more people or to
increase passenger comfort,

Another object is to avoid welding so as to eliminate the structural weaknesses
20 and the irregular surfaces introduced by welding.

Another object is to make production time and labour effective. This is obtained by
having a high degree of sub-assembly.

Another object is to reduce the weight of the vehicle by minimising the material
that does not contribute to the strength of the vehicle. A lower weight gives

25 several positive effects such as reduced cost for fuel, lower impact on wheels and
axles and less wear of rails.

The present invention relates to a modutar carbody for rail vehicles and a method

to manufacture the carbody. The roof and floor are separate, one-piece structural

elements: roof and floor modules, which together with vertical structural elements
30 form a carbody structure. The vertical elements can include a door and then

constitutes a door module or a window and then‘constitthe a wall-module.
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The wall modules should be uniformly thin across the length of the module,

preferably 20-80 mm thick. The thinnest of today's conventionally constructed

carbodies have a wall thickness of 72 mm. Depending on demands on thermal

insulation and strength, a wall of structural elements can be made with a

20  thickness of 20 mm, but a wall thickness of more than 30 mm is preferred to
faciiitate the fitting of windows in the walls.

A further advahtage with the modular concept of the invention is that wall modules
and door modules are individually replaceable. If there is local damage to one
module it can be removed and replaced by a similar module. It would also be

25 possible to re-design the vehicle after some years of service to have more doors
or a different layout.

Windows can be glued into the wall modules to contribute to the shearing strength
or they can be fitted in, in such a way that only very small forces are transferred to
the glass.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an exploded view of a modular carbody according to the
invention.
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B e ]
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fl oor nodurebedimeakef ine ihvandionbEheveanbody oompriskl hasomoalie\eampgiss: - The
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caninclude a door and then constitutes a door module 8 or a window 17 and then
cqnstitute a waH-deuIe 6,7. Either the wall modules or the door modules can

comprise an upper flange 18 protruding in the joint area behind the adjoining
module for distributing loads.

15 The modules can be arranged with internal stiffening members 19 as shown in
figure 1. The stiffening members could be placed in the roof module and floor
module to take up loads between door modules or above bogies. The stiffening
members could also be located below windows to support and fagcilitate the
mounting of seats.

20  Additional elements close the structure in the ends forming gables, articulations,
driver’s cabs or other end structures 2.

Figure 2 shows a door module that comprises a doorframe 21 and door blades
22. The doorframe is designed to mainly bear cross sectional loads. The door
modules are completely pre-assembled and tested with door-blade, door-

25  operating machinery 23, and seal between door blades and doorframe. The

module can be provided with paint or timmings.

The wall modules are pre-fabricated with most required details before the
assembly of the carbody. The wall modules can be fully equipped with windows,
electrical fittings, heating devices, air ducts and decorative panels or paint when

30 required. Support structures for seats, shelves and compartment walls are also
possible to pre-assemble.
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vehicle. The reinforcements can be used for very long vehicles with long intervals
15 between doors and gables. The reinforcement can coincide with a partition wall,
when a partition wall is wanted in the vehicle.

in one embodiment of the invention a sandwich material is used (see figure 4)
with an outer metal skin 41, an insulating core 42 and an inner skin 43. The
sandwich material, which has very good structural, acoustic and isolating

20 properties, is preferably used for parts of wall modules, roof modules and floor
modules, but could also be used in reinforcements or end structures.
Terminations 44 could also be included in this kind of sandwich material to protect
the core and to facilitate joining of modules. The layers of the sandwich are
preferably joined by viscoelastic glue that have vibration damping properties as

25 well as good bonding properties. The glue can also be made electrically
conductive for earthing purposes.

In yet another embodiment a sandwich material is used with metal skins and a
metal honeycomb core.

In yet another embodiment an extruded aluminium profile is used.

30  Joints between the different parts of the vehicle are made with cold methods,
preferably with rivets or bolts or most preferably with so called Huck-bolts ™, that
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2005 to the longitudinal strength of the vehicle,

and that the sides are made up of structural door and wall modules,
15 and that all joints are made with cold joining methods only.

2. A carbody according to claim 1 wherein the door modules comprise a structural door-frame
with a door manoeuvring device and a door blade mounted to the door frame and a sealing
means between said door-blade and door frame.

20

3. A carbody according to claim 1 or 2 wherein the wall modules comprise at least one glazed

portion (17), and is provided with required fittings and trims.

4. A carbody according to any preceding claim wherein the roof module (3) is pre-fabricated
25 and provided with all fittings and trims.

5. A carbody according to any preceding claim wherein the floor module (1) comprise an inner
floor that is fitted with carpeting.

30 6. A carbody according to any preceding claim wherein the floor module comprise an
underframe and underframe equipment.

7. A carbody according to any preceding claim wherein all joints between modules are

secured by rivets or bolts or preferably huck-bolts.
35
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sections. 15. A carbody according to any pr ecleg!s 90 ‘ise an upper flange

one of thd1vwAlchrbogg aneatding $o t@:ﬁy bf’égeﬂgﬂ:lﬁdfm %grega %!H@o%@ﬁ“r@qf nddubdrand/or
; i ' are

(18) protrudideg u[ehgona%{%lg %pﬁ%a@m@ﬁdﬂé 143} ban@viémﬁﬁﬁeriamﬁfmgﬁ%sﬁﬂﬁﬁg core (42)

flange is arranged to ' _ :

15 and terminations (44,45), all of which are joined by adhesive, which terminations are

arranged to protect the core material and to form

joints to adjoining module, window or end
structure.

12. A carbody according to any of the claims 1 to 11 wherein the wall modules, roof module
and/or floor module comprise steel skinned (41,43) sandwich
core (42) and stiffening members (19).

20 material with an insulating

13. A carbody according to any of the claims 1-10 wherein the wall modules, roof module
and/or floor module comprise a sandwich with stee| skin and steel honeycomb core.

25
14. A carbody according to any of the claims 1-10 wherein the wall modules, roof module, floor
module and/or reinforcement comprise extruded aluminium sections.
15.A carbody according to any preceding claim wherein at least one of the wall
30

modules or the door modules comprise an upper flange (18) profruding in the
joint area behind the adjoining module, which flan

ge is arranged to
continuously distribute loads. |
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steps of: a) individually pre-fabricating a roof nodule, a flpoy amdillg, a
plurality of wall nodules and a plurality 8f door nodul es eac(r? og@mggh
are self sutfpohtmethod &drmbHuERIingS A8, | 5 structures, b) individually
prefabri cating % eng struct ureg, anggdﬁofgl?ﬂ\%ﬂﬁnq ¥ehicl® 6F a medulas somstrictiore
wal | nodul es S0 PREMEEAE AP 8fthe floor nodule, at the top to the roof

nodul e and at a) hiadsiddally preFabizhi | les, door nodul es or end
) e Nhe'd ey rﬁ"/ﬂ%%‘{%wdéﬂ Griraly cbwall iodules and

structures usi ng, ¢ I%. me (s]ods only. 10
wherein the step 552" '&Xrﬁ’lr 98 MoHiep Ak of Which coselnaugbRing 2GS g@?;fe iace
nodul e @i th theistrucesgective required fittings. 18. A nmethod accor nd’?o

claim17 or 1 rein the step a) conprise nounting of door 15 nodul es
with a door-frg)a\r,ﬁ&\’@u%%‘?@fﬁﬁﬁ%’!‘géW?r&h@QtwtrtUneg, arel/i ce and a seal between

door- franme agd joioing-the e di tp any of the clains
; mddbled e MBAIERI dng Bollom anthegions eduir af e

17-19 wherein t t a), conmprise nountin
(17) in each of H?’%g" IrngrfB%‘ﬂﬁ%@?d gighasidepERdBEGTWall modules

! , door modules or end
structures using cold methods only. |

10

17. A method according to claim 17 wherein the step a) comprise equipping the floor module |
and the roof module with their respective required fittings.

18. A method according to claim 17 or 18 wherein the step a) comprise mounting of door
15 modules with a door-frame, a door-

blade, a manoeuvring device and a seal between door-
frame and door-blade.

19. A method according to any of the claims 17-19 wherein the step a) comprise mounting of

at least one glazed portion (17} in each of the wall modules
20 | |
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