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[57] ABSTRACT 
Process and apparatus for assembling a wheel rim and 
dish with a press ?t wherein the abutting surfaces are of 
clean, unscored metal ready for subsequent welding. 
The rim and dish have relatively mating diameters, 
either over or undersized, which can be assembled 
without deformation and the rim and dish are then radi 
ally deformed into a press ?t relationship. When the 
members are assembled, no lubricant is required on the 
surface to assemble which would interfere with welding 
and there is no deformation of the metal which would 
later cause stress cracks. 

5 Claims, 1 Drawingf Figure 
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PROCESS AND APPARATUS FOR THE 
PRODUCTION OF DISC WHEELS MADE OF 

SHEET METAL, PARTICULARLY LIGHT SHEET 
METAL‘. ‘ l I 

The invention relates‘ to a process and to apparatus 
for joining together rims made of sheet metal, particu 
larly light sheet metal, and their wheel dishes into disc 
wheels, by obtaining a press fit between the wheel dish 
into the rim and subsequently welding said wheel dish 
to the rim. 

BACKGROUND 

It is known to produce disc wheels of steel from two 
parts by pressing a wheel dish made oversize in respect 
of the inside diameter of the well base of the rim into the 
well base of the rim which has been calibrated, ready 
for ?tting, by expanding or upsetting, and by, subse 
quently welding the two parts to one another. 

Furthermore, it is known to subject complete disc 
wheels, after the welding of the rim and wheel dish, to 
a subsequent trueing operation by bending, expanding 
or upsetting and, if appropriate, to additional machin 
ing, in order to improve the concentric and planar run 
ning of the wheel made from cold-worked parts. This is 
generally carried out in such a way that, by means of 
plastic working of the wheel contact region of the 
wheel dish and/or of the two rim shoulder parts (tyre 
seating faces), with mutual in?uencing of these two 
axial and radial reference planes, the geometrical varia 
tions are permanently reduced (German Auslegeschrift 
1,909,353; German Offenlegungsschrift 2,221,210; Ger 
man Offenlegungsschrift 2,224,027; German Offen 
legungsschrift 2,224,109; and, German Offenlegungss 
chrift 2,314,858). - ' 

It is also known to expand or upset the rims of cast 
disc wheels for the purpose of producing an exact geo 
metrical shape (German Auslegeschrift 2,442,785). 
The energy-saving measures of vehicle manufactur 

ers also include savings of weight on the motor vehicle. 
The manufacture of disc wheels made of light sheet 
metal is suitable here, since a weight reduction of ap 
proximately 40%_ in comparison with the conventional 
steel disc wheels is to be achieved thereby. In particu 
lar, however, considerable dif?culties arise in the pro 
duction of such wheels of light sheet metal according to 
the same processes practiced hitherto in the production 
of wheels made of sheet steel. Although an oiled or 
greased light-metal wheel dish can be drawn into the 
rim without excessive scoring, a strong pore formation 
occurs, during welding, as a result of the harmful hy 
drocarbon lubricants. Moreover, in the case of the over 
size insertion tolerance, which is necessary for a ?rm ?t, 
deformations arise, such as buckling and tilting of the 
wheel-dish tabs, which leads to a defective, non-parallel 
fit between the wheel-dish tabs and the well base of the 
rim, the air gap which arises resulting, moreover, in 
welding defects. In the case of the clean surfaces re 
quired for the purpose of welding, it is virtually no 
longer possible to all to join the parts into one another 
properly, with oversize, by pressing in. In the pressing 
in operation, a severe seizing of the material together 
with the resulting cavities and scores would occur, 
which would prevent a parallel ?t ‘of the dish in the rim 
and lead to weld defects which are the vstarting point for 
weld cracks and wheel fractures resulting therefrom. 
On the other hand, the seizingwould lead to consider 
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2 
able deviations from concentric and planar running of 
the wheel. 

OBJECT 

The object of the invention is, while avoiding the 
above-described disadvantages, to provide a process 
and appropriate apparatus for producing disc wheels 
made, at least with regard to the rim, of sheet metal, 
particularly light sheet metal, with which process and 
apparatus the best welding conditions can be obtained, 
with maximum cleanness of the parts, by means of a 
plane-parallel ?rm ?t between the wheel-dish tabs and 
the well base of the rim, with minimum deviations from 
concentric and planar running and maximum fatigue 
strength values being achieved simultaneously. 

THE INVENTION 

This object is achieved, with the process according to 
the invention, due to the fact that the rim and the wheel 
dish are each prefabricated with a dimension differing 
from the nominal diameter (oversize or undersize) such 
as to be assembled together in a manner free of deforma 
tion and due to the fact that the rim and the wheel dish 
are then, together, permanently shaped radially until 
the press ?t is achieved. ‘ 
The process according to the invention can be carried 

out, for example, in such a way that the rim and the 
wheel dish, which are each made with their diameters 
undersized, after being assembled together, are together 
expanded radially in order to achieve the required press 

' ?t, which can be obtained by means of a tool acting 
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radially from inside and from outside. Preferably, how 
ever, the rim and the wheel dish: are each prefabricated 
with their diameters oversize and, after they have been 
assembled together in a manner free of deformation, 
are, together, permanently shaped radially by means of 
a tool acting from the outside on the rim, until the de 
sired press ?t is achieved, which operation can be ef 
fected, for example, by upsetting or by means of a roll 
ing operation. In this case, the process according to the 
invention can be carried out, in as especially advanta 
geous way, so that the rim and the wheel dish are made 
with such relative oversized diameters that, after the 
rim and the wheel dish have been assembled together 
initially a radial air gap is present between them. The 
shaping operation can then be carried out in such a way 
that, after the air gap has been closed, the rim is upset 
radially onto the wheel dish and the two parts are then 
pressed further together in a radial direction until the 
wheel dish bears against an inner back-up support or the 
like and are permanently shaped. If the radial shaping is 
effected from inside outwards, with expansion of the 
rim, then the work can be carried out accordingly in the 
same way. Moreover, it is recommended to ?x the 
wheel dish, during the shaping operation, in its position 
relative to the rim by means of a hold-down device. 
By means of the process according to the invention, 

the wheel dish and the rim can be brought together, 
without the otherwise conventional lubrication, that is 
to say, with bright metal faces and with a desired ?rm 
or press?t which can subsequently be welded perfectly. 
At the same time, it is possible to achieve a perfect 
plane-parallel frictional ?t of the wheel-dish tab in the 
well base of the rim without an air gap, coupled with a 
high resistance to pressing out and very good welding 
preconditions, the smallest possible deviations from 
concentric and planar running, and absence of the weld 
defects and scoring which are harmful to the strength of 
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the structural part. In addition, a positive locking of the 
parts with one another can also be obtained during the 
upsetting or during their radial shaping. The process 
according to the invention can be introduced economi 
cally and without great expense into the production 
line. The air gap which is present between the rim and 
wheel dish before the upsetting makes it easier to auto 
mate the insertion operation. 
For carrying out the process according to the inven 

tion, apparatus which is provided with an upsetting tool 
consisting of several segments and conforming to the 
contour of the rim can advantageously be used. This 
apparatus is designed, according to the invention, in 
such a way that the inner back-up support is located on 
a workpiece carrier which carries the wheel dish and 
the rim and which can be introduced into the upsetting 
tool, and that an elastically mounted hold-down device 
which is applied against the wheel dish is provided on 
the top plate or the like. In this case, a stroke-movable 
top plate which carries the workpiece carrier together 
with the back-up support appropriately has a wedge 
ring, with a conical sliding face, which surrounds the 
hold-down device, whilst the multipart upsetting tool is 
located on a radially movable multiple tool carrier 
which interacts with the wedge-ring. The apparatus 
according to the invention is advantageously design, in 
this case, so that in the press stroke the tool carrier, 
together with the rim and the wheel dish, is ?rst intro 
duced into the upsetting tool and, subsequently, the 
hold-down plate runs against the wheel dish before the 
upsetting operation is carried out. 

DRAWING 

The invention is described in more detail below in 
conjunction with the exemplary embodiment, illus 
trated in section in the drawing, of an apparatus accord 
ing to the invention. Here, the drawing shows, on the 
left in the picture, the situation before the upsetting 
operation and, on the right in the picture, after the 
upsetting operation has been carried out. 

PREFERRED EMBODIMENT 
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The apparatus illustrated is provided with a base plate 
10 which is fastened to the press bed and which carries 
via sliding segments 11 a multipart tool carrier 12 which 
consists of individual annular segments arranged with a 
peripheral spacing from one another and guide movably 
on the sliding segments 11 in a radial direction. The tool 
carrier 12 accommodates in a bearing opening a multi 
part upsetting tool 13 which consists, likewise, of sev~ 
eral annular segments which are arranged in a periph 
eral spacing from one another and the inner contour 14 
of which corresponds to the outer contour of the rim 15. 
A top plate 16, stroke-movable in a vertical direction, 

carries a hold-down device 17 which is braced, via 
spring devices 18, on the top plate 16 elastically in the 
lifting direction. Fastened to the underside of the top 
plate 16 is a wedge-ring 19 which surrounds the hold 
down device 17 and the annularly conical sliding face 
20 of which interacts with a corresponding tapered face 
21 of the annular segments of the tool carrier 12. Con 
nected to the top plate 16 via telescopic guides 22 is a 
lifting cross 23 which carries in the centre a cylindrical 
workpiece carrier 24 to which‘ a tool ring is fastened as 
back-up support 25. The workpiece carrier 24 is pro 
vided with a bearing plate 26 centered in the lifting 
cross 23. 
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The wheel dish 27 which is to be connected to the rim 
15 and which is preferably made of light sheet metal is 
laid on the workpiece carrier 24, as illustrated in the 
drawing on the left-hand side of the vertical centre axis 
of the apparatus, so that the axial peripheral ?ange 27’ 
surrounds the annular back-up support 25 with a small 
radial play. Thereupomthe rim 15 which is made by 
cold-working from sheet'metal, preferably light sheet 
metal, is laid onto the bearing plate 26. 
The rim 15 and the wheel dish 27 are each made with 

a slight oversize in their diameter so that when these 
two parts are placed on the workpiece carriers 24, 26, a 
small radial play also exists between the peripheral 
?ange 27' of the wheel disc 27 and the adjacent face of 
the rim 15. To achieve a press ?t of the wheel dish 27 
within the rim 15, the top plate 16 is moved downwards, 
whereupon, in the ?rst place, as illustrated in the draw 
ing on the right of the centre axis, the hold-down device 
17 is applied against the upper side of the wheel dish 27 
and ?xes this in its position relative to the rim during the 
subsequent upsetting operation. Upon the further down 
ward movement of the top plate 16, the conical sliding 
face 20 of the wedge-ring 19 runs against the tapered 
faces 21 of the segments of the tool holder 12, as a result 
of which these segments of the upsetting tool 13 are 
pressed against the rim 15 perpendicularly to the lifting 
direction of the top plate, that is to say in a radial direc 
tion, as a result of which the upsetting operation is 
carried out. 

It can be seen that, at the start of the upsetting opera 
tion, the radial play between the rim 15 and the wheel 
dish 27 is first cancelled and the rim 15 and the wheel 
dish 27 are then together shaped permanently, in the 
upsetting region, in a radial direction until the axial 
peripheral ?ange 27’ bears on the peripheral face of the 
back-up support 25, as a result of which the press ?t of 
the wheel dish within the rim is obtained. Subsequently, 
the rim 15 which is provided with the drawn-in wheel 
dish 27 can then be removed from the apparatus and the 
‘wheel dish 27 welded to the rim 15 in the conventional 
way. 

. ince both the well base rim 15 and the wheel dish 27 
are made with an oversize in their diameter, it is possible 
to slip the rim 15 over the wheel dish 27 in a manner free 
of deformation. The air gap which exists between the 
rim and wheel dish before the upsetting makes it easier, 
in this case, to automate the insertion operation. By 
means of the process described and the apparatus which 
can be used for this purpose, a perfect plane-parallel 
frictional ?t of the wheel-dish tab 27' in the well base of 
the rim without an air gap is obtained, a high resistance 
to pressing out being provided and with the smallest 
possible deviation from concentric and planar running 
of the wheel. The bright metal parts can be welded 
perfectly. Detrimental weld root defects and scoring 
are prevented. Moreover, the process described offers 
the possibility of carrying out, in the shaping operation, 
simultaneously an exact calibration vor recalibration of 
the rim, in order to achieve a high dimensional accu 
racy, particularly at the seat of the tyre foot. 
The preferred process according to the invention 

which is intended for producing wheels of light sheet 
metal can advantageously be applied also for the manu 
facture of conventional sheet steel disc wheels. The 
process is applicable even if only the rim consists of 
sheet metal such as, in particular, light sheet metal, 
whereas a cast part is used for the wheel dish. The 
permanent shaping required to achieve the press ?t can 
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be obtained, for example, by means of an upsetting or 
rolling operation or else by an expansion of the parts. 
Having thus described my invention, I claim: 
1. A process for assembling and joining together a rim 

and its dish into a disc wheel, wherein said rim and dish 
are each made from a sheet of a light metal, said process 
comprising the steps of: 

(a) Pre-fabricating said rim and said dish so as to be 
oversized in their diameter with respect to their 
?nal diameter and in such a manner that the dish 
and rim may be assembled together in a manner 
substantially free of radial deformation; 

(b) Permanently shaping the assembled dish and rim 
by means of a tool acting ?rst radially inwardly on 
the rim, and then radially pressing the rim and dish 
together in said inwardly radial direction until the 
dish bears against an inner back-up support and a 
permanent press ?t of the dish in the rim is 
achieved; 

(0) Calibrating the rim simultaneously with the said 
shaping of step (b) by means of said tool; 

(d) Then welding the said dish to said rim while main 
taining said press ?t. \ 

2. A process as in claim 1 including the step of hold 
ing down said dish during said shaping operation (b) to 
?x its position relative to the rim. 

3. Apparatus for joining together a light sheet metal 
rim and dish wherein the initial diameters of said rim 
and dish are such that they may be assembled substan 
tially without deformation comprising in combination: a 
base; an upsetting tool, said upsetting tool consisting of 
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6 
several segments radially movable on said base and 
shaped to conform with the desired ?nal contour of said 
rim; a workpiece carrier shaped to support said dish in 
assembled relationship with said rim during the joining 
operation, said inner backup support member being 
shaped to abut a ?ange on said rim to maintain the 
position and shape of said rim, and said bearing plate 
(being capable oi) supporting said workpiece carrier; 
said bearing plate shaped to receive said rim around it 
(;) and sized to maintain the position of said rim with 
respect to the apparatus; said rim being supported by 
said bearing plate; said workpiece carrier being mov 
able to carry said rim and dish into said upsetting tool, 
said workpiece carrier further comprising a relatively 
movable top plate, and a hold-down plate elastically 
mounted to said top plate, said hold-down plate being 
adapted to hold said dish in position relative to said rim 
during the joining and shaping operation. 

4. Apparatus according to claim 3 wherein said top 
plate and said segments have interacting conical sur 
faces whereby moving the said top plate forces said 
segments into radial deforming engagement with said 
rim and dish. 

5. Apparatus according to claim 4 wherein the top 
plate is movably connected (related) to the workpiece 
carrier by a telescopic guide whereby initial movement 
of said carrier moves said rim, dish and back-up support 
into the space de?ned by said segments and the conical 
surfaces subsequently move said segments into pressure 
deforming engagement with said rim and dish. 

* II! III Ill It 


