WO 2011/ 157563PCT/ EP2011/ 059097 -1- Method and device for the
butt-wel di ng of pipes nmade of thernoplastic material The invention
relates to a nethod and a device for 5 welding plastic pipes made of
t her nopl ast W® 2dy/I187562 means of a butt-wel di ng BEBFBBROLLHBSPDPRS
being held in a coaxial position in rératlon to one anot her by neans
of cl ammpi NG MK Ghg ddITRA A AN e Ayl 14 W}%@eg%a%

br ought between the cl anpi 10 flxtures and ated u reans. of
heat ed t ool §W1@§r¥1§e“ﬁ ré@lin place of the trimer, the heating
of the free pipe ends to be welded having the effect of produci ng a
mel ting reg| n, which forns bead when pres occurs. 15 The known
met hod for t4 bi’J’ElYeREiL‘a?ngreca;‘fati% BPast | é“ed:lkﬁ@g RRE s PEvigenafer
proceeded i mvesidtisioamtlisalt iy tmq:esganﬁdz@yof Vﬂ@éh@cﬁpb@%ﬁm nﬁﬁt@yllganygl
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the cl anpi ngrf i xt moeiscmﬁd adbdsztt;lamge-randek@tiong toei ager enmdokbyby
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the clanping fixtures to nt edlrectlon of the rotating
trinmer. In%&dm“ﬁronw}%lﬁ efPEct PPs RERMEBEd PRAVeEhe EhE fatespsng

the pi peoends xang et arﬂcghheaagae&pt &t hfe@nXi 8r0fhdat@ Pl RS BN dwhich

parallel to the %Epgltted in place of the trimmer, the heating of
the free pipe ends to be welded having the effect of
%f : producing a melting region, which forms a bead when
pressing occurs.
15

The known method for the butt-welding of two plastic
pipes has so far always proceeded in substantially the
same way, whether performed by manual or automatic
machines. The plastic pipes are clamped in the clamping
20 fixtures provided for them, the opposite pipe ends
projecting from the clamping fixtures and all damage
and soiling being removed by cutting with the trimmer
located between the two pipe ends and moving the
clamping f£fixtures together, in the direction of the

25 rotating trimmer. In addition, the effect is achieved

- that the end faces of the pipe ends are at right angles
to the axis of the pipe and parallel to the opposite
end face of the other pipe end. Subsequently, the pipe
ends are moved apart and the trimmer removed, after

30 which a heated tool 1is brought between the pipes,
whereupon the clamping fixtures are moved together
again in order to bring the end faces of the pipe ends
into contact with the heated tool. The pipe ends are
brought into contact with the heated tool under a

35 predetermined, constant pressure, which is dependent on
the material, the pipe diameter and the wall thickness.
The pressure, which is usually generated by means of a

hydraulic unit, is exerted on the two pipe ends or the



end face of the other pipe end. Subsequently, the pipe ends are noved
apart and the trimrer renoved, after 30 which a heated tool is

br ought between the pipes, whereupon the clanping fixtures are noved

t oget her agWPn20aldid86680 bring the end faces of PHE/BPPelRNAS20HT 0

contact with the heated tool. The pipe 2nrds are brought into contact

with the heated tool under a 35 predeterm ned, constant pressure,

which is dependent ogchbhe mpherhal , LER@sPI PE-LL-88BLEEiAGD thE Walle
t hi ckness. The pressure, which is usually generated by neans of a
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connections of plastic pipes, the beads are not

d

15 optimized in their size and tend to be large, which has
an adverse influence on the flow in the pipe and also

requires long process times.

DE 198 27 146 Al discloses a method for the butt-
20 welding of plastic pipes, the clamping fixtures being
driven by an electric motor which is assigned a
controller. Starting from the position in which the two
pipe ends are 1in contact with the heated tool, the
clamping fixtures move in accordance with a

25 predetermined time-displacement curve which is stored

e,

in the controller, is assigned a required displacement
for bringing the ends into contact with the heated tool
and 1is substantially stopped during the heating-up
phase. After the removal of the heated tools, the

30 clamping fixtures undergo a specific displacement,
required for Jjoining, in accordance with a gecond
predetermined time-displacement curve, starting £from
the position in which the two pipe ends come into
contact with one another at the beginning of the

35 Jjoining process, and are substantially stopped during
the cooling-down phase.



20 wel ding of plastic pipes, the clanping fixtures being driven by an
electric nmotor which is assigned a controller. Starting fromthe
position in which the two pipe ends are in contact wwth the heated
tool, the cwWenpong/flisgteBes nove in accordance w thCA/282011/0590987
predet erm ned ti ne-di spl acenent curve vthi<h is stored in the
controller, is assigned a required displacenent for bringing the ends
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there i s stoeddifgr opechtdicanet er and each material a corresponding
ti me-di spl acenent curve. Moreover, the device requires 5 feelers or
sensors for determning the position of the pipe ends, which nust be
det erm ned fiCcEIRGIPa Wt di-AYSBPEPRL -6n FOTREBI)HECta drefired and
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the projection of the pipes being trimmed to a defined
size; that is to say the pipe projections are prepared

to the same length for each welding operation, which is

20 achieved by mechanical stops that serve as displacement
limiters or by a built-in displacement measuring system
which 1is connected to the controller and makes it
possible to go exactly to the position degired. The
fact that trimming is performed to a defined size and

‘ 25 the temperature of the heated tool or the heating-up
: time is made to match the temperature of the pipe,
which corresponds to ambient temperature, means that
there is no longer any need for a separate heated-tool
contacting phase that runs over a defined time period

30 separate from the heating-up phase. Until now, the
heated-tool contacting phase, in which a defined
pressure is exerted on the pipe projections during a
predetermined time period, was used to achieve a
degsired bead, conforming to the requirements. The size

35 of the bead can be used to deduce the temperature in
the joining zone, and consequently ensure good welding,

but such large beads are produced that the flow in the

pipes is impaired, which can be reduced by the new
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possible to go exactly to the position desired. The fact that
trimmng is performed to a defined size and 25 the tenperature of the
heated tool or the heating-up tinme is nmade to match the tenperature
of the pipewowkibah/a8re63ponds to anbi ent tenperatece/EPEADS/ 0 hawo7
there is no | onger any need for a separsat-e heated-tool contacting
phase that runs over a defined tine period 30 separate fromthe
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which 1s integrated in the
heating-up phase, since the temperature adaptation of
the heated tool or the adaptation of the duration of
the heating-up phase to the pipe temperature or ambient
10 temperature means that a separate heated-tool
contacting phase 1is no longer required. Consequently,
in the new method described here, the adjustment for
contacting the heated tool no longer has the same
function as in the conventional method proposed by the

15 DVS (German Welding Society) .

In the new method described here, the heated-tool
temperature is adapted to the pipe temperature, which
corresponds to ambient  temperature. The ambient
20 temperature is determined for example with the aid of a
sensor and is compared 1in the controller with a
standard wvalue, which is assigned a heated-tool
temperature. The difference between the standard wvalue
and the measured value is added to the heated-tool
25 temperature or subtracted from the heated-tool
temperature of the standard value. In the case of a low
ambient temperature, a correspondingly higher heated-
tool temperature is required, and vice versa.
Another possibility of adapting the welding process to
30 the ambient temperature is that the time of the
heating-up  phase is correspondingly extended or
shortened, so that, when there 1s a low ambient
temperature or pipe temperature, the heating-up phase
is extended sufficiently. Instead of determining the
35 ambient temperature, it is alsc conceivable to measure
the pipe temperature directly on the pipe.
In the Jjoining phase there 1s the possibility of

limiting the Joining displacement, by means of a



nmet hod descri bed here. Since, however, contact of the pipe
projections with the heated tool is a precondition for a good heat
transfer, the pipe projection has a |length allowance of up to 0.5 nm
in conparis®® ROl /fUsg 5% 3heati ng stop, this provi dBSTAERRALMADS59097
adj ustment for contacting the heated t+dols which is integrated in the
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anbi ent tenpérature or pipe tenperature, the heating-up phase is
extended sufficiently. Instead of determ ning the 35 anbi ent

Ej erme: iawr e:rthiﬁt ii%v@h%?o%?ﬂ@%! V%Qb%eh@gﬁea%%é%%wt h_%nloit Eﬁet eﬂagibglt !J%E
irectly on e .pipe. In e joi.ning ase there is the possibility
of limiting dFﬁ‘é’lF’@%nPﬁga&i SFEAC RNt ,eg%’g?d%@ﬁ«}'oflnawha\eh

2011/ 157563PCT/ EP2011/ 059097 -5 nechani cal stop or a displ acenent
nmeasuri ng s¥%;%§%.hn L 8w§eWaFEEQSPnP %EJiQp%ihere theredis.of copurse
al so the alternative 6f -Carrying ou & joinithg 9 & device Tor
pressure-control |l ed narAdingThelaswicet pdebedesdry bethd heew isethod

di stingyhshed by shorpeni-pgpthen Eqiﬂgfbkgegh%eggWhﬁﬂﬁggy

consunption _and the achievenent of as small as possible. This
has the ef f §&OURat t RBOWEwW Ret Wedededda bethdver ©fard bededt¢¢ edfout

as easily as possibl eyetiRahgl s hastay t hageaw it hoghdesgsd, bedePREE
described here, during the trimming,

Figure 3 shows a schematic wview of a device for

§ ' 25 welding plastic pipes by the new method
described here, before the heating up,

Figure 4 shows a schematic view of a device for
welding plastic pipes by the new method
described here, during the heating up,

30 Figure 5 shows two time-pressure diagrams in the
joining zone, during the complete welding

pProcess.

Figure 1 shows the pipes 1 clamped in the clamping
35 fixtures 2, before the trimming. On the trimmer 3 there
are fixedly mounted trimmer stops 4, whereby the
lengths of the pipe projections 5 can be trimmed

exactly to size; it is also ensured that the same bead



10 can be carried out without any pressure sensors and di spl acenent
measuring systens, while it is entirely conceivable and feasible to
extend it by adding such applications. 15 The invention is presented
bel ow on t hgObasild/a67863wi ngs of an exenpl ary enbodT P20l N0 LTH:
Figure 1 shows a schematic view of a-devi-ce for wel ding plastic pipes
by the new nethod 20 described here, before the trinmmng, Figure 2

shows a schematdfoium olina dleyire,Loning! Uuiaiast i Crpl asnbe the
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20 the pipe projection 5 to be reduced or melted away to
the length of the heating stops 7 and the clamping

fixtures 2 are against the heating stops 7.

Figure 5 shows two time-pressure curves of plastic pipe

{j 25 welding operations. Curve A represents a conventiocnal
" butt-welded connecting process proposed by the DVS
(German Welding Society), after the trimming. As the

first phase, the heated-tool contacting 10 can be seen,

by which the projecting pipe ends 8, already trimmed

30 but not trimmed to size, are pressed against the heated

tool 6, which has been brought to a desired
temperature. The heated-tool contacting operation 10

requires a certain heated-tool contact pressure. The
material-dependent heated-tocl contact pressure is

35 generated by the pressing together of the pipe ends 8
against the heated tool 6 and maintained constantly

until a desired wvalue is achieved, comprising a visual

check of the size of the bead. As the next phase there



20 the pipe projection 5 to be reduced or nelted away to the length
of the heating stops 7 and the clanping fixtures 2 are against the
heating stops 7. Figure 5 shows two tine-pressure curves of plastic
pi pe 25 wel #on@0apgAaTiS6A8s. Curve A represents a chPOVARPRORAY059097
butt-wel ded connecting process proposed by the DVS (Gernman Wl di ng
Society), after the trimmng. As the first phase, the heated-tool
contacting 3Q Qﬁﬂabﬁe§€fﬂ By W%b%%t&%%_QEQJG££'%ﬂlEhPQjﬁP réssu

already trinmed 30 but not trinmed to size, are pressed agal nst t
heat ed t ool 16, Wﬁﬁ%ﬁ?%a§°bé@ﬁQ&QikﬂnZ?%Pa EB&?ré&@ﬁﬁﬁ%@%xﬁ?@Vl¢ﬁé

heat ed-t ool tgent getinAggopesaki owitd FEELL-»!I rasad Cgetakhabeat edrt oghe
cont act pressgre The natgrlal depen t heated-tool caontact ressare
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achi eved, RIS ' I %%g%$ of the size of the bead. As the
next phase t%% O%%e§€¥%ﬁ%§%5 FEP2011/059097 7
As a further step there is the changeover 12, that is
to say the pipes 1 are moved apart in order to remove
the heated tool 6 and immediately thereafter move the
10 pipes 1 into the welding position. The pipe ends 8 move
together until the desired joining pressure, conforming

to the requirements, 1is achieved. It ig intended in

T
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this way to bring about a melt flow in the joining zone
during the joining phase 13. In the subsequent coocling-

15 down phase 1l4a, the pressure is maintained; the
cooling-down time depends on the width of the joining
zone, the melting temperature reached, the melt volume
present in the weld seam and the thermal properties of
the plastic. The cooling-down operation is ended when

20 the melt in the Jjoining zone has sclidified and the
plastic has become sufficiently solid.

Curve B shows the time-pressure profile of the present
invention; the fact that the pipe projections 6 have

{" 25 been trimmed to an exact size and that the temperature
| of the heated tool 6 or the heating-up time 11 is
adapted to the ambient temperature, and conseguently

the pipe temperature, means that the new method

described here mno longer requires any heated-tool

30 contacting 10. The ambient temperature ig detected by a
sensor and for example compared with a standard wvalue,

to which a heated-tool temperature is asgigned, and the
difference is calculated. The temperature difference

between the ambient temperature or pipe temperature and

35 the standard value 1s correspondingly subtracted from

or added to the heated-tool temperature. That is to say

that, in the case of low ambient or pipe temperatures,

the heated-tool temperature is added to the standard



is the heating-up operation 11, in which the pressure is reduced to
virtually zero. This operation provides the joining zone with the
heat necessary for the welding. The tinme period for generating the
required 5 Whi 2RA2£35866Bhe nelted | ayer can be deR@T ERROLIS ORI AO7
table or enpirical values. As a furthem step there is the changeover
12, that is to say the pipes 1 are noved apart in order to renopve the
heat ed tool §1a8d W@ﬂeat ébi‘ré@%bﬁéiﬁ&r oy tNa A pipesrdnkBt 01k he
wel di ng position. e pi pe ends nove together until the desi redh
j oi ni ng preS¥ARE, o BRI D tPe FRGUMLEFEADs FaPeIdtieved D | th¢ s
i ntended i nwehdsnyay 10 Bhiengcabeutof pepbe ftawmpdérnileed obbong ztine
during the [Qini,ng.phase,13. In the suybsequent cooling-_15 down phase
1l4a, the pr%ggﬂfiggfis r’ré’laHTue?i’ned;tLh[%e Lcko%‘fff Ae []Cd%)rv\% tic?fegff erp%%% on T he
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j oi ni ng zonehhas sdlli-di fTkel ApEiehEY pl ABEFEARES hEEGRESES f 12T enthg
solid. CurvecBigphows tHe tdHee- peassHieupr ObhdSe Of it henprase B is
i nvention; the fact that the |£e %ro%ectlon 6 have 25 been, tripmed
to an exact PEPFECERd %ta%]ﬁ%iq nBeRat aRedof P¥hdNfe R P tBHPI 8C bt he
heati ngraup tilmewhhces ofdapt edb too & hen airbi enipd eiget avlile, tledlength
consequent |y .t i.pe tenperature, ans .t hat. t he new net
descri bed hétfemﬁbéallg%ag%]rn eagf)?eg’anr‘r"%%%eakf%d%%oéﬁ 30°¢N d}a]tgrtq?‘an% 516?
The anbi ent pipepepadiretionslebect@t: byngosersvracndvwioh élenpheated
compared W th-a standard valye.,d0. whichna,peatedytraol Lamergiyee is
assi gned, atr:'g’ot he d%??er enceéjtl'esp c%[lcu at ecl?L The tesrrper ature 2
di fference The pressure in the pipe projection falls as soon as
15 the material in the pipe projection 5 is soft enough
that the length allowance of at most 0.5 mm has been
pressed or melted away and the clamping fixtures are
against the heating stops 7; then the pressure on the
material falls to virtually =zero. The heating-up phase
20 11 of curve B corresponds to a predetermined time
period to ensure an adequate take-up of heat for the
welding in the joining zones. Theoretically, it would
be conceivable during the heating-up phase 11 of the

new method described here to avoid the high pressure at

FaaeN

25 the beginning, but the pipe projections would have to
be trimmed exactly to size, without any allowance, and
that would entail the risk of the pipe ends 8 not being
certain to lie against the heated tool 6, which would
cause a narrow air gap between the heated tool 6 and

30 the pipe end 8 and hinder a good heat transfer. In the
phase 12, the changeover takes place; after the pipes 1
have been moved apart, the heated tool 6 is removed,
whereupon the pipes 1 are moved together in the joining
phase 13. This operation may proceed both in a

35 displacement-controlled manner and 1in a pressure-
controlled manner; moreover, a combined displacement-
pressure control is also conceivable during the joining

phase 13.
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phase 12, t héeahangesyesbl akiesngl aten aflier teheephpesel Hayedbepped
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pressur g, coRol led Nl (MOLEOVRL, R CORBNEH ., welding method
di spl acenent - pressuré-control is also concelvable during the joining

phase 13. BHQULES157563REHAR 0 PPEASYAOR - that confo¥ms to the

requirements of the standards, and makes an optimized
flow through the pipe possible by the minimal bead

formation.



The saving of material in the new nethod B described here, whereby
formati on of an unnecessarily |arge bead during the wel ding can be
avoi ded, allows the cooling-down phase 14b to be correspondi ngly
shorter. | nwbi goLa/55356a di spl acenent-control | ed »@T EPZO DHAY B 0 DN
13 is represented, evident fromthe pressdre drop after the joining,
since the nmaterial in the joining zone shrinks during the cooling
down 14b. n le is a pressure-controlled joining
operation,AkE &9 Eghﬁggm 10 fromthe prior art and which woul d keep
the pressure constant during the cooling-down phase. Both variants of

the cool i ngidowa aﬁ@tﬁ@drlwf oWk 1d4hgNgp 8a PF edeterga ed 1t Mz ger i ofd
stored in the coptroller. For nnnltorlnggthe cool i g down  oper %bgn,
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zone to He neasprededdr i nghd heigea i r(g) doveiphasesld hdmeby coaxial
est abl i shi ng when fenper at .has dropped tely to releas
the pipes 1 froﬁlF%Ego aE%?n% a% 8%9593 cﬁh S%ﬁ?@ﬂ% %§' oW ti ne
requi r enent andCZSmPhegenéngyurhat i@ )savédlﬁmw@-néwwmﬂ&ﬂnﬁ;rmﬁhom

provi des a meldhggmgggratggn %@'ghpo@gﬂwnﬁg()gg§?§ﬁgnugégwgg%| %éhe

standards, and es. an optim ze fIOM/through t he” pi pe possi g
the minimal beallPBPHBEI ohixtWs2012) 15%@3%?{@@0@/65909?%5100

Patent d ai 5 lheAtaat hﬁﬂ)lfspr (el %ﬂ@W'(@éﬁlﬁep'ﬂmﬁ:e@-) iAega Qe of
thernnplastlc herlal s of a butt-:wel ocess, the

pi pes (1) being glﬁrlﬂ 'aﬂﬂﬁ%sP??BhngnOFe%EFl Fo RIRE aitfer
by, means of cl amaD ngoflkxé uweEd(aa) hatiingechdye fitans of pradumery (3)

by moane of 10 REAPERTT dULTh) WHLCR cRRie Pl UTee | NoBracstor 1d
trimrer (3), th@cmam ng:r@frameemr@d pﬂpetéwd's 8% twdrse mediedtion

having {4ie eff eqgt)obepraduph pgsa ﬂ?'&bn9r5ﬁﬂb8ntowﬁ'egfﬁﬂéﬁss§zgead
when pressing occurs, charac erlzed In that the pipe projection 15(5)

of the pipes (1) is trimed to a defined size. 2. The method as
claimed in olai thd, mehakaCtay i @eginadt bat cihemad] usiheicdefized in
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characteri zed i hakkat pflhereduging hbedhketiagsepapatechdatied-t ool
contacting phase (10). 25 4. The nethod as clained in claiml,
characterized in that the joining phase (13)

di spl acenenB-coRbFomeégod Bs Wmﬁo@’lagl'éharn@é icAadimshdr atd 2,

claims 1 and 4, cﬁagaaﬁacztl%aze;d;nl nthBat therkol Akngnphagged13}ots a
pressure-control | ed.
separate heated-tool contacting phase {(10).

25 4. The method as claimed in c¢laim 1, characterized in
that the joining phase (13) is displacement-
controlled.

5. The method as claimed in either of claims 1 and 4,
30 characterized in that the joining phase (13) is

pressure-controlled.

6. The method as claimed in claim 1, characterized in
that the heating temperature of the heated tool
35 adapts itgself correspondingly to the {(in relation

to the) ambient temperature.



6. The nethod as clainmed in claim1l1, characterized in that the
heating tenperature of the heated tool 35adapts itself
correspondingly to the (in relation to the) anbient tenperature. WO
2011/ 157563ROTRER2Q15/7658097 - 11 - 7. The nethod BSTLZER2 OERU/ 059097
either of clainms 1 and 6, characterizedlin that the duration of the
heati ng-up phase is dependent on the anbient tenperature. 5 8 A

devi ce for weldiiig RRSUL JU RES: {rlda MAe PEnt heLgoRhastic maleyi gl
by neans of a but t- wel di ng process, position clanmping trinmer

cl anpi ng the picpa¥aciprbéedg ielthah Bheodwiratipp fl dthonheat bne-

anot her by neansp0pbnbiskt YseSebhdehti BEALBY aHBABR Ok cApeIhtihch can
be brought between the fixtures (2) and heated up by neans of heated

tools (6) which can be fitted in place of the trimer (3), the
heati ng ®»f Bhe fregepipe efwls (Bldiagpeptekded hsvpey the efbget of

cours, ohar act SFFIBHEMASEAG: THEGRY cBVnACAS  Phdt Stbp ta)01S

define the | engplrogksthe phpe mrmgectilonsbébhgt ohdkd t rinmred. c@8x9al

fhe device as cLabuedeln ohai/nd: schar g6t Qs ednblnbbalnd Naaded c8e
has a di spl acenent neasuring system

clamping fixtures (2), trimmed by means of a

10 trimmer (3} which can be brought between the

clamping fixtures (2) and heated up by means of

o heated tools (6) which can be fitted in place of

i the trimmer (3), the heating of the free pipe ends

(8) to be welded having the effect of producing a

15 melting region, which forms a bead when pressing

occurs, characterized in that the device has a

trimmer stop (4) to define the length of the pipe

projections (5) to be trimmed.

20 9. The device as claimed in claim 8, characterized in
that the device has a displacement measuring
system.



