
[111 3,754,431 
[45] Aug. 28, 1973 

United States Patent [191 
Ramdohr 

9/1916 Lucas....... [54] PRESS DIE FOR BENDING U-SHAPED 1,197,838 72/470 
2,077,335 4/1937 Lemmin . 72/4l6 
2,878,854 3/1959 Batchellcr............................. 

BLANKS INTO PIPES 

[75] Inventor: 72/412 Detlef Ramdohr, Krefeld-Traar, 
Germany 

Assignee: M | | '-:h| t It 
Primary Examiner-Charles W. Lanham 
Assistant Examiner-Gene P. Crosby Aktiengesellschaft, 

Dusseldorf, Germany Attorney-Ralf H. Siegemund et 9.1. 
Aug. 9, 1971 [22] Filed: 

ABSTRACT 

Press die with plural members for bending and round 
ing U-shaped blanks or sections thereof into pipes, 
each die member constructed as tunnel arch with rear 
wardly extended abutments for application of the 
pressworking forces. These extensions are sides that 
protrude beyond the tunnel apex, and they may be ten 
sioned for control and adjustment of the contour of the 
working surface of the die member. 
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PRESS DIE FOR BENDING U-SHAPED BLANKS 
INTO PIPES 

The present invention relates to a press die for bend 
ing and rounding U-shaped blanks. Longitudinally 
seam-welded pipes of medium diameter or larger are 
usually made by uniformly rounding a blank over its en 
tire length. Usually, a three-roller bending or folding 
machine rounds sheet stock, used as blank, to provide 
a split tube; the resulting straight joint between the 
abutting sheet edges are then welded, resulting in a cor 
respondingly straight seam. Alternatively, sheet stock 
is ?rst bent to assume U-shaped pro?le, and in a second 
step, a press die machine is used as tool to presswork 
this blank into a split tube; the resulting joint is welded 
as before. 
Considering the second alternative more in particu 

lar, the press die is usually constructed to include two 
or three die members as working components. These 
members are usually solid cast or welded tool elements. 
The die members are to be as rigid as possible, so that 
large forces can be taken up during blank bending and 
rounding, without incurring any signi?cant deforma 
tion of the die itself. Even though, breaking of the die 
is one point to be considered, more importantly, varia 
tions in the resulting pipe diameter, at differing pipe 
wall thickness are to be avoided. 

Press dies of known variety usually have working sur 
face contour (in section pro?le) that deviates from a 
circle as such tool con?guration is deemed necessary to 
obtain a pipe with circular cross section. Nevertheless, 
it has been deemed unavoidable that the pipe cross sec 
tion as produced deviates always to some extent from 
circularv contour. Thus, pipes so made are usually some 
what oval in cross section, the long axis (transverse to 
the pipe axis) being either vertically or horizontally ori 
ented as the pipe leaves the die; either case may lead 
to difficulties upon further working and processing of 
thepipe. 

It is an object of the present invention to provide a 
press die for working blanks into pipes of circular cross 
section. The invention is based on the discovery that 
achieving the objective is possible neither by means of 
conventional dies, nor by merely modifying the con 
struction of known dies; rather, the basic construction 
principle must be subjected to a new approach, consid 
ering particularly tension that may be set up within the 
die members during pressworking. 
The invention maintaines the principle of a plural die 

member construction for bending and rounding a U 
shaped blank into a split tube with a straight joint for 
welding. The plural die member arrangement may par 
ticularly include a set of upper and lower dies to work 
on an axial section of a blank, and plural sets may be 
arranged along the axis of the pipe to be made for 
rounding a correspondingly long sheet blank. ' 

In accordance with the preferred embodiment of the 
invention, each die member has con?guration of a tun-v 
nel arch with an inner contour corresponding to the 
outer contour of the pipe to be made (e.g., circular) 
and with abutments that are extended rearwardly, ap 
proximately tangentially, in side members into which 
act the pressworking forces. The tunnel arch is pro 
vided by means of a correspondingly bent plate, estab 
lishing, e.g., one half of a cylinder. The plate may have 
uniform thickness. Unlike known dies, this novel press 
die member has only limited bending resistance and 
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?exural stiffness, but still, it does not require re 
enforcing ribs or other local stiffening means. ~ 
The e?'ect of the novel press die is to be seen in that 

its inner, e.g., circular cross section, can readilyv be 
made (machined or otherwise) and still it provides for 
uniform rounding of the blank, so that a pipe with cir 
cular cross section is obtained after welding of the joint 
that resulted from pressworking. A press die con 
structed in accordance with the present invention is 
lighter, and just because stiffening means are lacking 
breakage is more easily avoidable while press force ac 
tion and reaction relation is subject to control to a 
greater extent. 
The sides extend preferably rearwardly beyond the 

arch apex. Tension means may be provided to act on 
and between these side members, essentially trans 
versely to the press forces. Moreover, these tension 
means act as far away from the tunnel arch abutments 
as possible so as to more fully control the contour of 
the working surface and to correct, e.g., deviations 
from circularity. 
While the speci?cation concludes with claims partic 

ularly pointing out and distinctly claiming the subject 
matter which is regarded as the invention, it is believed 
that the invention, the objects and features of the in 
vention and further objects, features and advantages 
thereof will be better understood from the following 
vdescription taken in connection with the accompanying 
drawings in which: 
The FIGURE illustrates a cross section through a die 

in accordance with the preferred embodiment of the 
invention. ' 

Proceeding now to the detailed description of the 
drawing, the die illustrated, has basically similar upper 
and lower die members, so that only one thereof needs 
to be described in greater detail. The upper die mem 
ber, therefor, has a plate 1 that has been bent into a 
tunnel arch. The apex (line) of the tunnel is at 2, and 
the plate thickness increases therefrom towards the 
sides only insigni?cantly but merges in abutments 3 on 
each side. Actually, arching plate 1 may even have uni 
fonn thickness. 
The working surface 4 of the upper die member has, 

thus, semicylindrical contour with circular section pro 
?le as shown. The arch-shaped die member has ?nite, 
relatively low bending strength or ?exural stiffness. 
However, even during pressworking, the circularity of 
the inner contour is retained as the arch is subjected to 
stress uniformly along its periphery. 
Longitudinal walls or side members 5 and 6 extend 

rearwardly from the abutments 3, and somewhat tan 
gentially thereto in relation to the tunnel arch. The 
sides 5 and 6 extend beyond the tunnel apex 2.‘ Flanges 
7 and 8 are respectively provided along the ends of side 
members 5 and 6 to be connected to the press force 
providing means. Pressworking forces 9 and 10 are ap 
plied to these ?anges 7 and 8 accordingly. 
Depending upon the length of the die (axially, trans 

versely to the plane of the drawing) tension means may 
be provided where indicated by dashed line 11 (such as 
tie rods, tumbuckles or the like) so as to tension bias 
the die member for correcting the contour thereof. 
This control of contour, particularly of working surface 
4, may become necessary in case the die member un 
derwent some resilient relaxation upon release from 

' the clamping arrangement in which the particular die 
member was held during making and shaping thereof 
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initially. Also, controlled tension bias of the die mem 
ber may be needed in case the tangential force adjust 
ment is not sufficiently accurate. It should be noted, 
that upon application of pressworking forces, no in 
wardly directed component should arise. As shown in 
the drawing, the slightly outwardly directed slant of 
sides 6 and 7 inhibits tendency of the die member to 
undergo an inwardly directed squeeze action. 
During working, the U-shaped blank 12 sits in the 

lower die member, and as the upper die member is low 
ered (as is usually the case), the legs of the U are gradu 
ally bent to form a split tube with a joint at 13, while 
upon further lowering the tube is deformed to assume 
circular cross section. The press forces act on and in 
line with side walls 5 and 6 as well as with abutments 
3 while the de-forming forces are transmitted to the 
blank near the apex of the tunnel arch. The external 
press forces themselves do not act directly on the apex 
2, and the tunnel arch is not deformed as to its contour. 
In order to bend and to round a long sheet blank, plural 
sets,each having an upper and a lower die member of 
the type described, may be provided along the axis of 
the pipe to be made. 
The invention is not limited to the embodiments de 

scribed above but all changes and modifications 
thereof not constituting departures from the spirit and 
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scope of the invention are intended to be included. 

I claim: 
1. In a press die for bending U-shaped blanks into 

pipes with longitudinal joint (split tubes), and having 
plural die members, each die member including a 
curved plate having con?guration of a tunnel arch, the 
inner surface thereof establishing the pressworking sur 
face and having contour corresponding to the outer 
contour of the pipe to be made and ending in abut 
ments; and 
a pair of side members for each die member, respec 

tively extending from the abutments rearwardly 
and approximately tangentially to the arch, the 
plate curving away from the side members, and 
being physically separated from each other and 
from said plate at the respective rearward extend 
ing portion, and being somewhat inclined to each 
other at the respective side facing away from the 
arch, the press forces for closing the die acting 
from the rear onto the sidewalls, not on the arches 
near or at their apeces, so the reaction of the blank 
as engaging the tunnel arches produces only ten 
sion in the said curved plates. 

2. Die member as in claim 1, there being tension 
means provided to act between the side members. 

* * * * * 


