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Process for the fusion iointinq of plastics pipes 

and socket for carrying out the process 

Description 

The invention relates to_--a process and a socket for the 

10 fusion jointing of pipe parts of comparatively small 

diameter, in particular made of polyvinylidene difluoride 

(PVDP). Pipes made of other plastics, such as polyvinyl­

chloride (PVC), clean polyvinylchloride (CPVC), 

polyethylene (PB), polypropylene (PP)-, ethylene chloro-

'15 trifluoroethylene (BC'l'PB), perfluoroalkoxyalkane (PPA), 

polyether ester ketone (PBBIC), polyphenylene sulphide 

(PPS) or the like can also be jointed to one another 

according to the invention. 

'l'he · use of so-called electric sockets in the 

2 O fusion jointing of pipes made of high-density 

polyethylene (HDPE) is known. Zn this operation, the 

axially aligned pipe parts to be fusion-jointed are 

aligned in line, but maintaining a certain gap into which 

a ring made of the same material as the pipe parts to be 

25 fusion jointed can also be inserted. The electric socket 

arranged around the butt joint is then heated by means of 

the .·electric heating element inserted into it. This 

} causes a softening of ~he plastic superficially at the 

socket/pipe parts interface and consequently. a fusion 

3 O . jointing of socket and pipe parts. However, a fusion 

jointing does not take place here between the pipe parts 

along the pipe ·gap. 'l'he gap remains in practice and 

consequently contributes to a relatively pronounced 

disturbance of the flow later taking place in the jointed· 

35 pipe parts. Zn addition, in many cases the electric 

heating element is eiposed in the region of the pipe gap 

and is therefore-subject to· corrosion. 

Until now, the technique described· of fusion 

jointing in HPDE pipeline construction with comparatively 
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large pipe diameters could not be used in the · fusion 

jointing of PVDP pipeline systems with their relatively 

small diameters. In the case of PVDP pipes, c:>wing to the 

small diameters mentioned and the associated small wall 

thicknesses, when the known electric-socket fusion 
jointing is used the pipe parts tend to collapse in the 

heated state, which has the effect that a reproducible 

fusion joint quality cannot be. produced. 
The objeat of the invention is to provide a 

10 proaess of the tn>e mentioned.at the beginning by- whiah 
eleatria-socket fusion jointing aan be used successfully 

f~r the fusion jointing of in particular PVDP pipes and 
pipe-like attachment pieces made of such plastic. In 

addition, a soaket by which the proaess according to the 
15 invention can be implemented is to be specified. 

This object is achieved according to the inven­

tio~ in that the plastics pipe parts to be fusion-jointed 
are butted against each other, in that the plastics pipe 
par~s are heated over a relatively wide region of the 

20 butt joint over a length of in each case about 0.2 to 1.0 
times the pipe diameter, measured from the but~ joint, by 
means of an. electrically heated socket made of plastic 
and are fusion jointed to the latter, the direct or 
relatively narrow region of the butt joint being heated 

25 more intensely than. the r_elatively wide region, so that 
there oaaura. not only the fusion jointing of . the ~er · 
·surface of the socket and the adjacent surface of the 
pipe parts but also a butt fusion jointing of the pipe 
parts along the butt joint. 

30 The · process aaaording to the invention 
consequently provides for, inter alia, an. intensified 
heating of the region of the butt joint of both pipe 
parts, it having to be ensured that the pipe parts are 
butted against each other·, that is to .say bear closely or 

35 flush against each other. Apart from the cylindrical 
fusion surface ·between socket inner .wall and outer 
surface of the pipe parts covered by it, there is 

consequently also a fusion join.ting over the pipe wall 
thickness. As a resu1t, the heating element, whether 
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provided in the form of a heating coil, a wire mesh or 

the like, is fully sheathed with plastic. Complete 

protection against corrosion is consequently ensured. 'l'he 

medium later flowing in the tube consequently also cannot 

5 be contaminated by component parts of the heating coil. 

According to the invention, it is further pro­

vided that a bell0ws is arranged inside the plastics pipe 

parts in the region of the butt joint, is subjected to a 

pressure of about l to 3 bar and, after solidifying of 

10 the softened plastic, is relieved and removed from the 

jointed plastics· pipe. 

This bellows which is provided in the case of the 

process according to the invention and, under increased 

pressure, bears against the inner wall of the pipe parts 
15 over at least the axial length of the socket prevents any 

escape of softened P.lastic into the pipe bore. 'l'his 
reliably avoids the formation of a disturbing imier bead. 

In addition, because it extends at least ·over the axial 
length of the socket, the bellows generally stabilizes 

20 the pipe parts to be :Jointed. It prevents any deformation 

of the thin-w~lled pipes to be fusion-jointed. If the 
_process parameters according to the invention are main­

tained, the conditions are consequently particularly ~11 

suited also for fusion-jointing PVDF pipes by means of 

25 electric sockets. 

According to the invention, the bellows which is· 
used is provided at both of its axial ends with in each 
case a ring of larger diameter than the bellows itself. 
These rings of plastic have slightly smaller diameters 

30 than the pipe parts to be fusion-jointed. With appropri­
ate material selection for the rings of plastic, the 

bellows can be transported very well to the fusion joint. 
Tetrafluoroethylene is suitable as the material for the 
rings of plastic. 

35 The invention is also directed at an electrically 
heatable or electric socket ·for carrying out the proces• 

according to ·the invention, which has a heating element 

in the region of its inner wall. 

The socket is characterised in that it has 
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greater heating output in the region of the butt :l.oint to 
be covered than ~ its two outer regions. With · the 
invention, increased heating output is introduced in the 
region of the butt surface of both pipe parts. 

5 This results in the sof~ening or melting of the 
pipe ends, as a result of which a butt fusion jointing 
and continuous axial jointing of the two pipe parts 
occurs. This way of carrying out the invention 
ad.di tionally contributes to the aimed.; for corrosion-

10 protected arrangement of the heating element. 
A .preferred exemplary ~odiment of the invention 

is distinguished in that the heating element is a heating 
wire coil which is wound more closely in the region of 

. . 

·the butt· joint than at the two. adjoining outer regions, 
15 thus having a smaller pitch in this region. 

The heating element according to the invention 
may also be a he~ting grid or heating mesh, the wires . . 

running· radially with respect to the pipe parts being 
arranged closer tQgether ~n the region of the butt joint 

20 to be covered than in the two outer regions •. An increase 
in the heating output in the region of. the butt joint can 
also take place by the heating wire diameter being 
thinner in the region of the butt joint than in the two 
outer regions. Pin.ally, a~cording to the invention, the· 

25 aimed-for effect of increased heating output can be 
achieved in that, with the same pitch of the heating_.coil · 
over the socket, ·an additional heating wire coil is 
provided in the region of the butt joint. 

Pu.rther details, features and advantages of the 
30 invention emerge from the following description of 

several preferred exemplary embodiments and with refer­
ence to the diagrammatic drawing and the subclaims. Zn 
the drawing: 

35 Pig. 1 shows a partial longitudinal section through two 
pipe parts to be fusion-jointed with a conven­
tional electric socket according to the prior 
art; 

Fig. 2 shows the same viaw as Pig. 1 of an electric 
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socket according to the invention with the pipe 

parts to be fusion-jointed; 

Pig. 3 shows a modified embodimmit of the subj eat of 

Pig. 2; 

5 Pig. 4 shows a representation of the preparation of the· 

process according to the invention; ··-

Pig. 5 shows a clamping device for carrying out the 

process according to the invention,. in plan view; 

Pig. 6 shows a represen~ation of the fusion-jointing 

10 . device for carrying out the process according to 

the invention,. and 

Pig. 7 shows the socket according to the invention as 

shown in Pig. 2,. in an enlarged representation. 

15 Pig. 1 shows the prior art for the fusion jointing of two 

BDPB pipe parts 1 and 2, which are positioned one ·adjoin­

ing the other while maintaining a gap 8. An electric 
' . 
socket 3 _has in the region of its inner surface a heating 

wire coil-4. If an electric current is sent through this 

20 coil,. resistance he•ting occurs, :With the conseq:uence 

that the BDPB parts of the socket 3 and of the pipe parts 

1 and 2 adjoining the heating wire coil 4 are incipiently 

melted, which results in a fusion-jointing of the pipe 

parts 1 and 2 respectively to the socket 3 upon cooling. 

25 In the case of the known process, however, the gap 8 is 

not filled, ~d the heating wire coil 4 remains partially· 

open with respect to the pipe inner surface and is 

consequently subject to corrosion. ~ 

'l'he socket 3 according to the invention is 

30 particularly represented in Pigs. 2 and 3. In the case of 

the process according to the invention,. the two pipe 

parts 1 and 2 are butted against each other, i.e. they 

bear against each other, as is indicated by the joint or 

butting surface 15. 

35 The heating wire coil 4 is wound more closely in 

an inner region 5, which covers the joint 15, so that • 

more intense heat develoP!Dent occurs in this inner region 

upon heating the· heating wire coil than in its two 

adjoining outer or relatively wide regions 6. The heati~g 
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can be controlled or . the arrangement of the coil windings· 

can be made such that a complete softening of the pipe 

parts land 2 occurs·at the ends of the pipe parts land 

2 forming the joint 15, the two pipe parts l and 2 being 

5 butt-fusion-jointed to each oth•r after cooling down, in 

addition to the fusion jointing by means of the electric 
socket 3 along the cylindrical bearing surf ace of socket 
3 and pipe parts 1 and 2. Before the beginning of the 

welding operation, according to the invention a bellows 
10 10 may also be introduced into the pipe bore, essentially 

into the region covered by the socket 3. Zt is subjected 
to pressure, preferably air pressure, at 1 to 3 bar and 

consequently on the one hand supports the entire pipe 

part heated by the socket and consequently preserves the 
15 circular cross-sectional. shape of the pipes, since the 

admission of pressure make~ it bear closely against the 
inner wall of the pipe parts ~ and 2. Zn addition, it 
prevents any penetration of softened plastic into ~e 
pipe bore at the butt surface 16 of the two pipe parts 1 

20 and 2, which at this point are softened throughout:~ i.e. 
extending through the pipe wall thickness, _by the heating 
output intensified there according to the invention. Zn 
this way, the formation of an inner bead, disturbing for 
later operation, is also reliably suppressed in this way. 

25 After cooling down of the softened plastic parts 
between the inner wall of the socket 3 and outer wall of· 
the pipe parts l and 2 and also along the butting surface 
~xtending radially at the butting aurfoaces 15 of the pipe 
parts 1 and 2, the bellows 10 is removed from the pipe 

30 bore after first of all switching off the heating of the 
socket. The pipe parts 1 and 2 are fusion-jointed to each 
other to· form a single pipe, their circular cross­

sectional shape being precisely preserved and an inner 
. . 

bead and gap 8 being avoided. 
35 .As Pig. 4 reveals, the bellows 10 may also be 

surrounded in the region of its axial ends by rings of 
plastic, which preferably consist of 
polytetraf luoroethylene or a similar material which 
slides comparatively well in the pipe parts 1 and 2 to he 
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fusion-jointed. The outside diameter of the rings of 

plastic 3 O is slightly smaller than that of the pipe 

parts 1 and 2, into which the bellows 10 is to be pushed. 

The bellows 10 is arranged with respect to the butt joint 

15 such that the rings of plastic 30 are arranged essen­

tially symmetrically with respect to it. Then, the 

bellows 10 is subjected to.pressure, it coming to bear 

along its part located between the rings of plastic 30 

closely against the butt joint 15 and, during the actual 

·10 fusion-jointing operation, reliably counteracting the 

formation of a fusion bead. 

Pig. 4 shows a diagrammatic representation of the 

preparation for the fusion-jointing operation. The socket 

3 has already been pushed onto the pipe part 2. The pipe 

15 part 1 is subsequently likewise pushed into the socket 3 

from the side opposite the pipe part 2, until it meets 

the pipe part 2 c~trally in the socket. Beforehand, both 

pipe ends are planed flat. Subsequently, the bellows 10 

is introduced into the pipe bore under the socket 3. In 

20 the case of the exemplary embodiment drawn, the b~llows 

extends over an axial length which is approximately two 

times greater than the socket 3 and consequently supports 

the fusion-jointing region of the socket and the adjoin­

ing regions of the pipe . parts 1 and 2 reliably after 

25 pressure application. The pressure is supplied via a tube 

connection at the end 11. With respect to the rings of· 

plastic 30, you are referred to the statements made 

above. 
Fig. 5 additionally illustrates a clamping device 

30 12, in which the pipe parts 1 and 2 are clamped axially 

in line during t~e fusion-jointing operation. The bellows 

10 is not shown in the case of this exemplary embodiment. 

The pipe part 2 still has to be introduced into the 

socket 3 by means of the clamping element 32 assigned to 

35 it. 
The clamping device 12 basically comprises a rest 

31, on which three clamping elements 32 are mounted 

displaceably and fixably. One clamping element 32 each 

serves for receiving the pipe part 1, the· socket 3 and 
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the pipe part 2. These component parts of the pipe to be 

fusion-jointed are respectively able to be aligned ·and 

fixed in the clamping elements 32 in line with one 

another, so that these elements are firmly arranged with 

5 respect to one another for the fu.-ion-jointing operation. 

In Pig. 3, a socket 3 corresponding to the socket 

3 sh0wn in Pig. 2 is represented. It differs from the 

socket 3 shown in Pig. 2 in that it is provided on both 

sides with socket attachments 14 and is consequently 

10 axially extended. With this, the clamping device 12 can 

be dispensed with in cases of pipe parts of small dia­

me_ter. The socket attachments 14 help ensure that the 

pipe parts l and 2 are reliably secured and arranged in 

the actual socket 3 before the fusion-jointing, the 

15 jointing surfaces also in this case butting one against 

the other and then forming the joint 15. 

In Pig. 6, a fusion-jointing generat9r 16 with 

bellows 10 and socket 3 for carrying out the process 

according to the invention is represented. The; bellows 10 

20 is connected via the fusion-jointing generator 16_ to a 

compressed-air source 38 · and is then supplied with 

controlled pressure, via a line 39, according to program­

ming by means of a bar code to be read in. The socket 3 

is connected via lines 17, 18 to the fusion-jointing 

25 generator 16 and is supp~ied from there with electric 

power. 

'l'he fusion-jointing generator is generally 

supplied with a voltage of 110 to 220•volts. It supplies 

a fusion-jointing current with a voltage of about 5 to 10 

30 volts and a current intensity of about 4 to 5 amperes. 

Depending on the data which .are stored in the bar code, 

which is supplied along with the pipes or the sockets, 

the fusion-jointing time and the fusion-jointing current 

are then automatically preset. Values concerning the 

35 manufacturer, dimensions of socket and pipe, wall thick­

ness and the consequently required fusion-jointing time 

may be stored in the bar code. 

'l'he invention shows a way of fusion-jointing 

comparatively thin-walled pipes made of PVDP and also of 
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other plastics to each other. The diameter of these pipes 

is generally about 20 to 160 mm. The wall thickness is· 

about 1. 9 to 10 mm. The wall thickness of the sockets 

described here amounts to about 3 to 10 mm., that of the 

5 socket attachments to about 1.5 mm.. The axial extent of 

the socket attachments in the preferred case is about 7 

to 8 mm. In cases of pipe diameters of 20 to 35 mm., the 

axial length of the socket according to the invention 

corresponds to about once_ the pipe·diameter; in cases of 

10 pipe diameters of about 35 to 160 mm., about 0.6 to 0.4 

times the diameter. It follows from this that the sockets 

according to the invention·have comparatively short axial 

lengths. In this way, it-is possible to fusion-joint not 

only straight-extending pipes to each other, but also 

15 pipe elbows and fittings both to one another and .to 

straight pipe sections. 

To illustrate the sock~t according to the inven­

tion, a preferred ·exemplary embodiment · is once again 

represented, greatly enlarged; in Fig~ 7. The two pipe 

20 parts 1 and 2, which are butted against each othe~_alODg 

the butt joint 15, can be seen. The socket 3 is already 

provided symmetrically over the butt joint. Fig. 7 

illustrates the pipe parts 1, 2 and the socket 3 in 

longitudinal section, only one half of this longitudinal 

25 section being represented, as can be seen. In the present 

case, the socket comprises a sleeve 33, on. which the· 

heating coil 4 is provided, to be precise in such a· way 

that the winding spacings with respec~ to one another are 

smaller in the region of the butt joint 15 than in the 

30 two outer regions of the socket, so that in this region 

of the butt joint 15 to be covered there is in comparison 

with the outer regions an intensified heating output of 

the socket, which results also in the fusion-jointing of 

the butted-together end faces of the.pipe parts 1 and 2 

35 along the butt joi~t 15. 

The sleeve 33 has in the region of its axial ends 

in each case ·an attachment 34, to which the two ends of 

the heating coil 4 are.applied. Electric contact elements 

35 are then fitted onto the attachments. These are 
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operations in the production of the socket, which of 

course have to take place before the complete socket is 

arranged on the pipe parts 1 and 2. The coz:itact elements 

35 are connected to the lines 17, 18. 

5 In the actual production operation of the socket 

3, after arranging the heating coil 4 and the- terminals 

35 in the way described, the unit thus created is encap­

sulated in plastic in a further operation and a further 

mould, so that the final socket 3 is obtained in the form 

10 drawn. A connecting socket 36 is at the same time pro­

duced for each of the terminals 35. 

It must further be emphasized that a socket 3 

which is particularly protected against contamination by 

the integrated heating coil 4 is obtained if, according 

15 to the invention, the heating wire from which the heating 

coil 4 is wound is coated wi~h PPA before its integration 

into the socket 3, that is to say before the winding-up: 

onto the sleeve 33, and if the actual socket 3 ,: including 

the sleeve 33, i·s formed from PVDP. PPA has a somewhat1 

20 higher melting point than PVDP. In the fusion-jo:Lnting. 

operation, the sheathing of the heating wire is therefore 

softened less than the PVDP of the socket, so that any 

free material particles of the heating wire are held back 

in the PPA sheathing. With such a socket, in an advan-

25 tageous way, pipe parts 1, 2 made of PVDP are also 

fusion-jointed. It is sufficient if the PPA coating of 

the heating wire has a thickness of about 0.1 Dall. 
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1. Process for the fusion jointing of plastics pipe parts of comparatively small 

diameter, in particular made of polyvinylidene difluoride (PVDF), having the following 

steps: 

the plastics pipe parts to be fusion-jointed are butted against each other, 

5 the plastics pipe parts are heated, in a relatively wide region of the butt joint, over a 

length of in each case about 0.2 to 1.0 times the pipe outside diameter, measured from the .. : 

butt joint, by means of an electrically heated. socket made of plastic and are fusion-jointed 

to the latter, 

a relatively. narrow region of the butt joint being heated more intensively than the 

1 o relatively wide region, so· that there occurs not only . the fusion jointing of the inner 

surface of the socket and the adjacent surface of the pipe parts but also a butt fusion 

jointing of the pipe parts along the butt joint. 

2. Process according to- Claim 1, characterized in that a· bellows is arranged 

inside the plastics pipe parts in the region of the butt joint, is subjected to a pressure of 

15 about 1 to 3bar and, after solidifying of the softened plastic, is relieved and removed from 

the jointed plastics pipe. 

3. Process according to Claim 1 or 2, characterized in that polyvihylchloride 

(PVC), clean polyvinylchloride (CPVC), polyethylene (PE)', polypropylene (PP), 

ethylene-chlorotrifluoroethylene (ECTFB), perfluoroalkyloxyal~e (PF .t\), polyether 
• . I 

20 ester ketone (PEER), polyphenylene sulphide (PPS) or the like is used as the material for 

the pipe parts and the electric socket. 

4. Socket for the fusion jointing of plastic8 pipe parts of cc>mparatively small 

diameter, in particular made of polyvinylidene difluoride (PVDF), having an electric 

heating element arranged in the region of the inner wall of the socket, characterized in 

25 that the heating element has in its region covering the butt joint of the plastics pipe parts 

greater heating output than in its two outer regions. 

5. Socket according to Claim 4, characterized in that the heating element is a 

heating wire coil,· which has smaller winding· spacing in the region of the butt joint to be 

covered than in its two outer regions. 

ao 6. Socket according to Claim 4, characterized in that the heating element is a 

heating grid or heating mesh, the wires running radially with respect to the pipe parts 

being arranged closer together in the region of the butt joint to be covered than in its two 

outer regions. 

7. Socket according to Claim 4,. characterized in that, with the same pitch of the 

35 heating wire coil, the heating wire diameter is thinner in the region of the butt joint than 

in the two outer regions. 

8. Socket according to any one of Claims 4 to 6, characterized in that, with the 

same pitch of the heating wire coil, an additional heating wire coil ~s provided in the 

region covering the butt joint. 

llibTl16066:JOC 11 of 2 
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· 9. Socket according to any one of Claims 4 to 6, characterized in that its ratio of 

axial length to its inside diameter is about 0.2: 1 to 1: 1. 

10. Socket according to Claim 9, characterized in that the ratio of axial length to 

the inside diameter in the case of a pipe diameter of about 20 to 35mm is about 1: 1, in the 

5 case of an mside diameter of about 35 to 160mm is about 0.4: 1 to 0.6: 1. 

11. Socket according to any one. of ~laims 4 to 10, characterized in that it is··= 

provided integrally on both sides with socket attachments of smaller thickness as a holding . 

means for the pipe parts to be fusion-jointed and in that the inside diameters of socket and 

socket attachments are identical. 

10 12. Socket a~rding to any one of Claims 4 to 11, characterized in that the 

heating element is arranged in the region of the inner surface of the socket inside the 

socket. 

13. Bellows for carrying out the process according to any one of Claims 1 to 3, 

characterized in that the bellows is produced from high-purity silicone rubber with a wall 

1 s thickness of about 1.5 to 2.5mm. 

14. Bellows according to Claim 13, characterized in that it has in the region of its 

axial ends a larger diameter, corresponding ~sentially to the inside diameter of the 

plastics pipe parts to be fusion-jointed, than in the region lying in between. 

15. Bellows according to Claim 14, characterized in that rings of plastic made of 

20 polytetrafluoroethylene are arranged in the region of its axial ends. 

16. Process for the fusion jointing of plastics pipe parts of comparatively small 

diameter, substantially as hereinbefore described with reference to the a~ompanying 

drawings. 

17. Socket for the fusion jointing of plastics pipe parts of comparatively small 

2s diameter, substantially as hereinbefore described with reference to the acc0mpanying · 

drawings. 

18. Bellows for carrying out a process for the fusion jointing of plastics pipe parts 

of comparatively small diameter, substantially as hereinbefore described with reference to 

the accompanying drawings. 

[LibTJ16066:JOC 12 of 2 


