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(37) Abstract: A method for

assembling a vehicle body entails
that body components are moved to
predetermined positions in relation
to one another and joined together.
A first body component is placed in a
first retainer device which is moved by
a first industrial robot to a stationary
fixing device where it is positionally
fixed. A further body component is
moved correspondingly to the fixing
device. The two body components
are joined together by means of a
joining device which is carried by an
industrial robot. An assembly plant
for assembling a vehicle body on the
basis of a number of body components
includes a number of manipulators and
a control system. The manipulators
have means (26, 29) for displacing,
positioning, positionally fixing and
joining together the body components.
The control system has at least one
program module and a plurality
of processors. The plant has a
stationary positioning and fixing
device with coupling members (26) for
cooperation with coupling members
on a retainer device. The retainer

device further includes gripping members (29) and is movable between at least two positions (14). A computer program includes
instructions for a program module with a plurality of processors in order to cause the manipulators to execute the above method.



CA 02411863 2002-12-04

wO 01/94191 A1 IMIRRR A0 A0 0RO RER O

Published: For two-letter codes and other abbreviations, refer to the "Guid-
—  with international search report ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.



CA 02411863 2002-12-04

WO 01/94191 PCT/SE01/01043

10

15

20

25

30

A METHOD AND A PLANT FOR ASSEMBLY

TECHNICAL FIELD

The present invention relates to a method for assembling, in an assembly plant with
at least one industrial robot, a vehicle body or at least a part thereof, the body
components being, for the formation of the vehicle body or its part, brought to

predetermined positions in relation to one another, they there being joined together.

The present invention also relates to an assembly plant for assembling a vehicle body
or at least a part thereof on the basis of a number of body components, and
comprising a number of manipulators and a control system containing at least one
program module with a plurality of processors rehearsed to execute the movements
of the manipulators on the basis of a computer program, the manipulators including
means for displacing body components, for positioning and fixing and for joining

them together.

BACKGROUND ART

In the assembly of vehicle bodies according to prior art technology, use is made of a
large number of fixtures in which the body components are placed, often by means of

industrial robots, whereafter the body components positioned in the fixtures are

joined together by means of welding, the welding equipment being carried and

manipulated by industrial robots. It is usual that such assembly take place on the
basis of a relatively large number of often relatively small body components, for
which reason a large number of fixtures is required. These fixtures are of necessity
model-customised in such a manner that one set of fixtures is required for assembling
a specific body type. As a result, a change of body type requires re-tooling of

fixtures, which 1s a time-consuming and costly operation.

OUTLINE OF THE INVENTION

The present invention has for its object to formulate the method intimated by way of

introduction such that precision in the assembly is improved, that the downtimes

1
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between change of body type are éubstantially shortened and costly specifically

manufactured fixtures are dispensed with.

The object forming the basis of the present invention will be attained if the method is

given the characterising features as set forth in appended Claim 1.

By the employment of retainer devices which “on the one side” have coupling
members for positionally fixing and interconnecting with the positioning and fixing
device and which “on the other side” have gripping members for engagement with
the body components, the major advantage will be afforded that a large number of

model-customised fixtures are avoided.

In that one and the same industrial robot is employed for both handling the retainer
devices and for handling the joining device, the cycle time is reduced, at the same
time as the requirement on the number of machine parts is reduced, since the retainer
device may be provided with a body component during the time which is employed

for the joining operation.

A fturther object of the present invention is to increase the speed in the assembly

Process.

This object is attained if the method is given the characterising features as set forth in

appended Claim 3.

As a result of these features, the major advantage will be afforded that several
retainer devices may be operated simultaneously by their respective industrial robots
and that these, when the retainer devices are provided with new body components,

may be employed for the joining operation.

A further shortening of the cycle time for the assembly operation will be achieved if

the method is also given the characterising features as set forth in appended Claim 7.

As a result of these features, the major advantage 1s afforded that the joining

operation may be divided into two different steps, where the first step merely entails

2
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a “geometric assurance” of the vehicle body in the positioning and fixing device, i.e.
that the joining operation there proceeds only so far that the body components, after
release, would not run the risk of relative positional changes, while the final phase of

the joining operation may take place outside the positioning and fixing device.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The present invention will now be described in greater detail hereinbelow, with

reference to the accompanying Drawings. In the accompanying Drawings:

Fig. 1 schematically shows a layout of an assembly plant according to the

present invention; and

Fig. 2 1s a perspective view of a positioning and fixing device included in the

assembly plant.

DESCRIPTION OF PREFERRED EMBODIMENT

The present invention will be described below in connection with the assembly of a
truck cab, but it will be obvious to a person skilled in the art that the present
invention may also be applied in the assembly of any type of vehicle body or at least

a part thereof.

In the 1llustrated layout, the assembly plant comprises three different assembly or
work stations 1, 2 and 3, respectively, which are disposed in mutual sequence along a
through-flow direction 4 for the truck cabs in the process of being assembled. Each
work station includes a positioning and fixing device 5, 6 and 7, respectively. In the
longitudinal direction of the through-flow direction 4, a conveyor path 8 further
extends throughout the entire assembly plant, along which a number of drivable
carriages or pallets, so-called skids, may be driven in the through-flow direction 4.
The carriages are raisable and lowerable and are intended for carrying, in the first
stage, a base plate or a complete floor for the truck cab, but gradually also for

supporting the truck cab which 1s in the process of being assembled.
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From the left-hand end of the conveyor path 8 in-the Figure, there 1s a return path for

returning the carriages 9 to a stating position 10.

As intimated above, the conveyor path 8 extends through the different work stations
1, 2 and 3, but also through the positioning and fixing devices 5, 6 and 7 designed as
gantries so that, in the first stage, a complete cab floor 11 and thereafter a truck cab
in the process of being assembled may be transported through the plant along the
through-flow direction 4.

In each work station 1, 2 and 3, respectively, there is at least one path 12 along which
at least one industrial robot 13 1s drivable parallel with the through-flow direction 4.
Each respective robot path 12 extends past each respective positioning and fixing
device and so close to it that the industrial robot moving on the robot path reaches
into the positioning and fixing device in order to be able to carry out various

operations therein.

As 1s apparent from Fig. 1, one robot path 12 is employed on each side of the
positioning and fixing devices, at least in some of the different work stations 1, 2 and
3. As a result, two industrial robots 13 can carry out different operations
simultaneously and from opposing sides on a truck cab which is in the process of

being assembled.

On that side of the robot paths facing away from the positioning and fixing device 35,
6 and 7, respectively, there is a number of starting positions 14, 15, 16 respectively
for a corresponding number of retainer devices 17, 18, 19, respectively, as will be

described in greater detail below, both as to function and construction.

It will be obvious that, in such cases where twin robot paths 12 are employed in each
work station, 1t 1s also possible to employ twin sets of starting positions for the

retainer devices.

The different retainer devices 17, 18, 19 are located in their starting positions 14, 15,

16, respectively, in positions that are entered in the control system employed for
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controlling the assembly plant. This implies that the robots 13 “know” exactly where

the different retainer devices are located when they are in their starting positions.

The retamer devices are provided with directional and gripping members by means

of which a body component may accurately be positioned and fixed in relation to a
retainer device. In such instance, it should be observed that only the placing of the
directional and gripping members is directly adapted to the body component which is
to be positioned and grasped in each retainer device. Otherwise, the retainer devices

are standardised and are 1dentical.

The retamer devices each have a coupling member for interconnection with the
turntable on an industrial robot 13. The coupling member comprises, on the one
hand, purely mechanical couplings, but also couplings for the supply of manipulation

medium to the retainer device, for example electric cables, compressed air lines and
the like.

L

An external supply of manipulating medium is also catered for in the different
starting positions 14, 15 and 16 for the retainer devices so that, already in the starting
positions, the various body components may be directed and grasped in positionally

fixing fashion 1n each respective retainer device.

The different carriages 9 movable along the conveyor path 8 display directional
devices, for example in the form of guide stub shafts which engage with
corresponding guide holes in the base plates or cab floor 11. This implies that a
complete cab floor of an industrial robot 20 which is drivable along a transverse
robot path 21 can be employed for placing the cab floor on a carriage 9 where this is
located 1n its starting position 10. As a result, the placing of the cab floor in relation

to the carriage 9 is established.

The cab floor 11 resting on the carriage 9 is displaced along the conveyor path 8 in to
the first work station 1 along the through-flow direction 4, where the carriage 9 is
positioned accurately 1n relation to the positioning and fixing device 5 located there.
Thereafter, the cab floor 11 is raised to the correct vertical position in the positioning

and fixing device.
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At least one, but preferably more of the industrial robots 13 included in the first work
station 1 may be caused to grasp and hold a retainer device with a body component
positioned and fixed therein in order thereafter to move the retainer device and the
component to a position for securing the retainer device in the positioning and fixing
device 5. To this end, the positioning and fixing device and the retainer device have
mutually engaging connecting members by means of which the retainer device can,
In an accurate manner, be positioned and 1ixed in the positioning and fixing device.
This naturally entails also that the body component is accurately positioned and fixed

as well in the positioning and fixing device.

Preferably, at least two retainer devices are fixed simultaneously in the positioning

and fixing device, one from each side of the conveyor path 8.

In order that the body components do not run the risk of being positionally displaced
in relation to the retainer devices or possibly completely falling out of them, there are
disposed couplings in the positioning and fixing device for manipulating media to the

retainer devices so that these are continuously supplied with such media.

After completion of the above-mentioned steps, the robots 13 are disengaged from
their respective retainer devices, whereafter the robots are moved to tool stores 22
where they are connected with joining devices which, carried and manipulated by the
industrial robots, are then employed for joming together the body components placed

in the positioning and fixing device.

Once the joining togéjther of the cab floor 11 and the body components disposed
thereon has proceeded so far that, after release, they would no longer run the risk of
undergoing mutual positioning changes, the assembly consisting of the cab floor and
the body components secured thereon can, by means of the carriage 9 and the
conveyor path 8, be displaced out of the positioning and fixing device to a joining
position 23 where the final joining together takes place, with the aid of a further one

or more industrial robots 13 and joining devices carried and manipulated by them.

At the same time, the industrial robots which placed the retainer devices in the

positioning and fixing devices have deposited their joining devices 1n the tool store

6
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22 and thereafter once again been connected to the retainer devices and returned
them to their respective starting positions 14, 15, 16, respectively, where new bodies

components are put in place.

After the final joining in the first work station 1, the partly assembled truck cab is
conveyed along the through-flow direction 4 to the second work station 2 where new
retainer devices 15, 15° and 15” with body components positionally fixed and
secured therein are lifted into the positioning and fixing device 6 disposed there,

whereupon the procedure from the first work station 1 is repeated.

It a third work station 3 1s employed with a third positioning and fixing device 7,
after final joining in the second work station 2, the partly assembled truck cab is

conveyed to the third work station where the procedure is repeated.

Fig. 2 shows 1n perspective an example of a positioning and fixing device. It will be
apparent from the Figure that it comprises vertical columns 24 which are arranged
pairwise on either side of the conveyor path 8. For stabilising the columns pairwise,
these are connected, at their lower regions, to connecting rods 25. The columns form

a gantry through which the conveyor path 8 extends.

The vertical columns 24 display coupling members 26 for cooperation with
corresponding coupling members on those retainer devices, for example 14 and 14°,
which are to be secured in the columns 24. These coupling members 26 and the
corresponding coupling members in the retainer devices 14 and 14’ are
manoeuvrable under the action of suitable manipulators or servo devices which are
controlled by the master control system of the plant according to the present

invention.

As was mentioned above, the different retainer devices have coupling members 27
for interconnection with the industrial robots 13 which are employed for
manoeuvring the retainer devices. As was further mentioned above, these coupling
members 27 have, on the one hand, mechanical couplings and, on the other hand,

couplings for manipulation media.
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The retainer devices 14, 14’ further have directional devices 28 and gripping
members 29 by means of which body components can, in an accurately positioned
manner, be grasped and held in the retainer devices. These directional devices and
gripping members are arranged in order to fit together with a single body component.
At least the gripping members 29 can be manipulated under the action of
manipulators which are connected to an operating or manipulation media supply
either via the industrial robot 13, via the operating and manipulating medium supply
of the positioning and fixing device or via an external operating or manipulation
medium supply 1n each respective starting position 14, 14°. These manipulators are
also controlled by the control system of the assembly plant according to the present

ivention.
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WHAT IS CLAIMED IS:

1. In an assembly plant with at least one industrial robot, a method of
assembling a vehicle body or at least a part thereof, vehicle body components being,
for the formation of the vehicle body or its part, brought to predetermined positions
in relation to one another, they there being joined together, characterised in that a
first body component is placed, positioned and fixed in a first retainer device (17, 18,
19); that the retainer device with the first body component is moved by a first
industrial robot (13) to a stationary positioning and fixing device (5, 6, 7,
respectively) and positioned and fixed in relation thereto; that a further body
component (11) is moved to the positioning and fixing device and positioned and
fixed 1n relation thereto; and that the first and further body components are joined
together, at least to the extent that, after release, they would not run the risk of
mutual positional displacements, by means of a joining device which is carried and

manipulated by the first or possibly by a further industrial robot (13).

2. The method as claimed in Claim 1, characterised in that the further body
component (11) is positionally fixed in the positioning and fixing device (5) before

the first retainer device (17).

3. The method as claimed in Claim 1 or 2, characterised in that possibly a
second, a third, etc., retainer device (17, 18, 19) with second and third body
components, respectively, positioned and positionally fixed therein, are positioned
and fixed 1in relation to the positioning and fixing device (5, 6, 7, respectively) by

means of a second, a third, etc., industrial robot (13)

4. The method as claimed in any of Claims 1 to 3, characterised in that the
first industrial robot (13) 1s coupled to the first retainer device (17) when this has

been provided with a first body component.

5. The method as claimed in any of Claims 1 to 4, characterised in that the
first industrial robot (13) 1s released from the first retainer device (17) when this has
been positionally fixed in relation to the positioning and fixing device (5) in order

thereafter to carry and manipulate the joining device.

9
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6. The method as claimed in any of Claims 1 to 5, characterised in that the

first industrial robot (13) 1s reconnected to the first retainer device (17) after the

joining together of the body components for returning the retainer device to a starting

position (14) where a body component is once again positioned and fixed in relation

to the retainer device.

7. The method as claimed in any of Claims 1 to 6, characterised in that after
the joining together of the body components, these are displaced from the positioning

and fixing device (5) for supplementary joining.

8. The method as claimed in any of Claims 1 to 7, characterised in that after
the joining together of the body components and possible supplementary joining,
these are displaced to a second positioning and fixing device (6, 7, respectively) and
positioned and fixed in relation thereto; that one or more additional retainer devices
(18, 19, respectively) with additional body components positioned and fixed therein
are positioned and fixed in relation to the positioning and fixing device; and that
these additional body components are joined together with the previously joined

body components.

9. An assembly plant for assembling a vehicle body or at least a part thereof on
the basis of a number of body components, comprising: a number of manipulators
and a control system including at least one program module with a plurality of
processors rehearsed to realise the movements of the manipulators on the basis of a
computer program, the manipulators including means (9, 13, 26, 29) for displacing
body components, for positioning and positionally fixing and for joining them
together, characterised by at least one stationary positioning and fixing device (5, 6,
7) which has connection members (26) for cooperation with the corresponding
connection members on a retainer device (17, 18, 19, respectively) for positioning
thereof in relation to the positioning and fixing device, said retainer device having
gripping members (29) for positioning and positionally fixing the body component in
relation to the retainer device, and said retainer device being movable at least
between a starting position (14, 15, 16, respectively) for gripping a body component

and the positionally fixed position of the positioning and fixing device, and back

10
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10.  The assembly plant as claimed in Claim 9, characterised in that a
manipulator constitutes an mdustrial robot (13) which is disposed to operate both a
retainer device (17, 18, 19) as well as a joining device for joining together body

components positioned and positionally fixed in the positioning and fixing device (5,

> 6,7, respectively).

11. A computer program containing instructions for a program module with a

plurality of processors for actuating a number of manipulators to execute a method as

claimed in any of Claims 1 to 8.
10

12, The computer program as claimed in Claim 11, provided at least partly by the

intermediary of a network such as Internet.

13. Computer readable medium, characterised in that it contains a computer

15 program with instructions for actuating a number of processors to execute a method

as claimed in any of Claims 1 to 8.

11



CA 02411863 2002-12-04

PCT/SE01/01043

WO 01/94191

gL Gl Gl

——

oL 91

et R’

h h ,. h Bupbyonay ﬁ | |

L

T

| T

iRpece
N\ Z X /N

4

/ J N’..A
&)

Sl Sl s APV Ny g S——
a

N

1/2



WO 01/94191

<
WO
O N
% o |10
r % \
j (l; \
00
5. o N
N N
AW
D
o)
g N N
N ~J
Sge—
N
: N
.
O
N N

CA 02411863 2002-12-04

PCT/SE01/01043

25

2/2







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

