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Figure 4. Mrooass stagos of hoated tool Bt welding.
Alignment

The joining areas of the welding compenents are aligned te the
heated teol until all areas are plane-parallel on the heated tool
This fact is visible on the kind of beads. The alignment iz finished
when the bead heights have reached the mentioned valuss in
table 2, eolumn 2 an the total pipe circumference resp. the total
sheet surface. The bead sizes are an index for a complete
contact of the joining areas on the heated tool. At larger pipe
diarmeters (= 630 mm) the sufficient bead size also on the pipe’s
inside has t2 be controllad at tha beginning of the welding works.
possibly by a test jaink. The alignment pressure of 015 Nimm?2
effects during the total alignment procese.

Heating-up

For heating-up, the joining areas must contact the heated tool
with low pressure. The pressure is reduced to nearly zerc
{£0.02 N'mm?. Dunng heating-up. the heat penstrates the
jpining areas and the welding temperature is reached. Heating-
up limes are mentioned in table 2, column 3.

Removal of heated tool

After hegting-up. the joining argas are 1o be detached fram the
heated toal. The heated tacl should be withdrawn in such a way
that the heated joining areas are neither damaged naor
contaminated. The joining arsas should be joined togsthar
guickly until directly before the contact. The changageer time
should be as shart as possible {see table 2, column 4], as
otherwize the plastified areas will coal down. The welding joint
guality would be influenced negatively.

Flgure 5.  Read design at heated tool butt welding (principle on example
pipe].

Jalning

The araas to ba welded should meat with a speed of naarly zerc.
The demanded joining pressure s built pozsibly linear. The
required times are shown in table 2, column & The joining
pressure is 0,15 £ 0.01 N/mm.

The joining pressure has to be kept during the cocling time {see
table 2, colurmn 5). Raised mechanical loads during or directly
after the declamping are allowed only after elongated coocling.

After the joining, a regular double-bead rust appear. The bead
siza shows the ragularity of the weldings. Different beads could
he caused by different melt flow behaviour of the connected
materials. K must always be larger than 0 {see figure E).

Shatt version of pracessing instructions see appendix.

4.2 Heated tool butt welding of tapplng tees

The heated tool butt welding of tapping tees is useable with PE-
HD pipes according ke DIM BOFS of melt-flow index group 010. In
the case of PE-HD pipes according to melt-flow index group 005
the welding process is useable only in conjunction with a
reinforcemant embracing the pipe. The later condition also
applies if, especially in the case of fittings attached ab a
subsequent stage, an attribution within the scope of this standard
is not pessibla.

Heated tool butt welds of tapping Iees have to be carried out with
the help of welding fixtures.

Takle 2. Aecommended values for the heated todl bult welding of pipes, fittings and sheeta made from PE-HD, at an outside emperature of
approximately 20 “C and moderate air flow {interim values have to be interpolated).

1 2 3 4 il
Mominal wall | Alignment Heating-up Changeover Joining
thickness
Bead height on heated Heating-up time
tool at the end of the align- | = 10 x wallthickness Jaining Cooling time under
ment time (alignment with | (heating-up with pressure jeining pressure
0.15 N/mm?) £0.02 Nfmm?) build-up time | p=0.15 N/mm? £0.01
mm mm {minimum values) s s maximum time | 2 min {minimum values)
bis 4.5 0.5 45 5 5 &
158 .. 7 1.4 45.. 70 5. 8 5. € G..10
7o 12 1.5 0. 120 6.. 8 6. B 0. 16
12 .18 2.4 120... 190 B..1dQ g..11 16 ... 24
19 L 26 2.8 120 ... 260 10...12 11..14 24..32
26 .47 3.4 260 .37 12 .16 14 .12 32 .45
37 .. &0 3.5 370 ... 500 16 .. 20 19..2b 45 ... 60
50 ... 70 4.0 &O0Q ... FOO 20,25 25 ... 38 GO ... BO
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Shart version of processing instructions see appendix

421 Dascription of mathod

The connection zenes of pipe and tapping tee are aligned and
heated up by means of a shaped heated tool under alignment
pressure. After withdrawal of the shaped heated tool the jaining
faces ara joined under jpining pressure.

4.2.2 Preparatlan of welding

Prior to the start of the welding process, the welding temperature
zet on the haated kool is to be checked. This is dona a.g. by
means of a fast-indicating measuring device for the measuring of
the surface lemperature. The alignment has to be started 10
minutes after reaching the set temperature at the earliest.

To achieve an optimum welding connection, the heated tocl has
to be cleaned with non-fuzzy paper before every walding
operation. The anti-adhesive coating of the heated tacl must be
free of darnages inthe working zone.

Priar to clamping into the welding aequipmeant the jeining surface
of the pipe has to be scraped by trimming blade or another
suitable tool, Shavings have to be removed e. g. by a brush ora
papar.

The joining areas of the pipe — unless clean — and the tapping tes
have to be cleaned with a dregreasing agent (e, g. kechnically
pure wine spirit with 92.8 % ethyl alechal, = 0.1 % water in
original container). The degreasing agent is to be applied using
unused, absorbent, non-fuzzy and nen-dyed paper.

The treated welding areas should be neither dirtied nor touched
by hand, as a ratreatment would be nacessary than.

The roundnass of the pipse is to be made by the clamps of the
welding eguipment or carrespending rerounding devices. The fit
of the tapping tee facea is ko be controlled.

Prior welding the required forees for alignment and joining hawve
to be requested out of table from producer of the welding
aquipment.

423 Welding procedure

The heated tool, heated to the welding temperature (250 to
270 °C), is introduced between the welding companents, and is
pressed with an alignment pressure of 015 N/mm?2 o pipe and
tapping tee.

After beads hawve formed {table 3, celumn 1) the specific set
pressure for heating up is reduced to < 0.02 N/mm¥ The heating
time depends on data provided by the manufacturar of the fitting.

When tha heating ime is elapsed the shaped heating toal is to be
withdrawn 0, that the heated jpining faces are neither damaged
or contaminated. The joining areas should be joined together
promptly after. The changeover time sheuld be as short as
pessibla (maximum valus ses tabla 3, column 3},

After complete cooling tha welding fixture iz allowasd to be
rernpved.

Shart varsion of processing instructions ses appendix.

5 Electro fusion welding

5.1 Description of method

The Joining areas, that means the pipe surface and the inside of
the fitting, are everdapped and the resistance wire inside the
fitting {heating-coils) are heated up by electric current
[Plastification). The wald is caused by the sffect of heat
expansion (joint pressure) during the welding time (see figure 6).

5.2 Welding equipment

The welding equipment has to supply the required voltage for the
alactrofusion-joint Tha device must switch off az soon as the
necessary quantity of heat has been fed to the welding zonea. The
welding equipment must be adjusted ko the Electrofusion fittings.

Table 3. Racommended values for the heated tonl butt welding of
tapping tees made from PE-HD al ambient temperature of
20°C and at modlerate alr flow.

Alignment under p = 0.15 N/mm=
EBead height on heaked tool at the end of
the alignment time

mm [minimum valugy | 1.0

Heating-up under p = 0.02 N/mm? according 1o
2 heating-up tirme g | Manufacturers
data

3 | Changeover meximum time s | 10

4 Joining pressure build-up time s | &

L o
: ] " )
_|E Goollngtlmerunder]glnmg Pressure
515 [= 0,15 Nfmm
- min (minimum value) [ 15
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Flgure 8. Elac.ro lusion welding (prindiple),

5.3 Preparaltion of welding

Clean surfaces are very impertant for the fabrication of perfect
welding joints.

The end of the pipe must be of nominal diameter in the area of
the heating coil. The pipe surface has to be scraped in the
walding zone and tha pipe end has to be burred cutsides. Ovality
must not exceed 1.5 % of the outer diameter in the walding zone.
If necessary, carresponding rerounding devices have to be used.
The preparaticn of the joining areas has to be done immediately
priar walding is started.

3.31 Electrofusion welding of fittings

The welding zene of the pipa has to ba treated mechanical,

If a clean surface by scraping cannot be guarantzed, the surface
— as far as required by the fitting manufacturer — and the welding
argas of the fitting have to be carefully cleaned by means of
degreasing agents (& g technical clean spirit) and absorbent,
non-fuzzy and non-coloured paper. Owvality must not exceed
1.5 % of the cuter diameter in the welding zone,

Use a marking or suitable device so that the plug in depth of the
pipe can be checked. The fitting must not be canted or pushed
intix the end af the pipe using forge.

The centact slesves far connacting the walding cable must be
located so that they are sasily accessibls.

The pipes have to be cut rectangular with a suitable tool, The
pipe ends have to be treated acearding to the instructions of the
fitting manufacturer.
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5.3.2 Elactrofusion welding of tapping taes
The welding zane of the pipe has to be treated mechanical.

If a clean surface by scraping cannet he guarantged, the surfaces
— as far as required by the tapping tee manufacturer — and the
welding areas of the tapping tee have to be carefully cleaned by
means of degraasing agents {8.g. technical clean spint} and
abisorbent, non-fuzzy and non-coloured paper. Clamp the: tapping
tee onto the pipe using sultable devices.

Cwality must not excesd 1.5% of the cuter diameter in the
welding zone. If necessary, correspanding rerounding devices
have to be used.

5.4 Welding procedurs

The wealding equipment is connected by a cable with the part ko
be welded. The welding cable has to be placed without weight
loaded. The contact areas must be clean. The required data of
the fitting or tapping tee for the welding process are taken
autornatically by the welding aquipment or must bs insarted. Aftar
starting the welding process it is finished autemalically. The
welding time is usually shown on the welding equipment. 1t has to
be inserted to the welding protecol as also other shown data from
the walding machina. as far as no data record Is dons,

The parts e be welded have to be secured by suitable maasures
resp, devices against change of position. The connection may be
mewed only aftar cooling down, The fitting resp. mounting
manutacturer supplies correspanding infarmation.

Short versien of handling instructions see appendix.

8 Heated tool socket welding

6.1 Descriptlan of methopd

In heated togl socket welding (see figure 7}, pipe and pipeling
component are welded in overapped condition. Pipe end and
fitting are heated up to welding terperature by a socket ar
spiget-shaped haated tool and subsequently joined togathaer,
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Figure 7.  Healed tonl socket welding {principle).

Heating taclz and fittings are dimensionally adapted so that on
joining a joining pressure will be built-up. Heated tool sockst
welding can be performed manually up to 50 mm pipe diameter.
At diameters as from §3mm, a welding davice is reguired
hecause of the higher jaining force.

6.2 Welding device

The heated tocls are heated slectrically and are coated anti-
adhesively.

6.2 Freparatlon of welding

The reatmeant of the jaining areas of the welding components
should take place immediately before welding is started. The pipe
end has to be bevelled accerding to figure 8 and table 4. The
joining area of the pipe is to be treated according to the
manufacturars guidelines, At manual weldings the inssrt depth is
to he marked on the pipe with distance | according ko table 4
afterwards.

h
i
T approx. 13°
- |
' |
I = ‘
| [ -
Figure 8. Bawalling of tha pipa and.

The inside of the fitting has o be cleaned thoroughly with g
degreasing agent (e. 4. technical clean spirity and absorbent,
nen-fuzzy and non-coloured paper.

Bafare welding starns, the welding temperature (250 up to
270 °C) set an the haated togl has to be cantrolled. This cheacking
iz daone by means of a fastindicating surface temperature
measuring device. Tha heated tool may be inserted 10 minutes
after reaching the set termperature at the sariest.

Heating socket and  heating  spigot must be  free of
contaminations and should be cleaned before welding with an
absorbent. non-fuzzy and non-colaured papsr. The anti-adhesiva
cogting of the heating spigat and heating socket must be free of
darmages in the welding area.

6.4 Welding procedure

For the purpose of heating, fitting and pipe are pushed swiftly and
axially until the stop at machine welding resp. until the mark at
manual welding onte the devices fitted on the haated tool and
held there. 1t has K be gugided that the pipe is pushed anto the
end of the heating socket. Aftenvards, the healing-up time starts
according to the time values in table 5, column 2.

After the heating time has alapsad, fitting and pipe should be
withdrawn sharply from the heated tool and pushed together
immediately without any twisting until the stop or mark [maximum
adjusting time see table 5, column 3).

At manual weldings the joined components have ko be fixed
according to the time mentioned in table & column 4. The
connection may be loaded by further installation works only after
cooling time is ovar (table 5, calumn 5},
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Table 4. Values for pipe chamfer and insert depth.

Table 5. Recommended values for the heated tool socket walding of pipes and pipe
line components made from PE-HD, 8t ambient temperature of 20 *C and at

Pipe Pipe Insert moederate air flow.
diameter chamfer depth
1 2 3 4 5
d [mm] B [mm] I [tm]
5 = Pige outside Heating-up timeg g Changeover Caaling
= ” dlameter | fo-PN10 |for PN& | (maximum time) |fixed | Total
mm SDR 11¥ | SDR17.6 |s s min
25 2 15 18 5 4 8 2
Ze 17 20 5 4 [ 2
40 12 25 7 R 4 10 2
)
=0 20 32 i) K 4] 10 4
40 12 ! 5] 20 4
63 26 50 12 0 6 20 4
75 29 63 24 Kl 8 30 g
o0 9 37 75 30 15 g a0 &
110 oy a0 40 28 8 40 &
110 Al 30 10 e 8
125 38 125 6t a5 10 6t 8
' Due to the low wall thickness, the welding method is not recommended.
2! Standard Dimension Ratio ~ dis

Tahle 6. Fossible test methods for welding connections.

Test method

heated tool butt welding

Electrofusion welding

heated tool socket
welding

lable 1, cont. no. 1-89

formed and existing
on the whole
cirgumferanace

The mechanical treatment of the pipe surface has to be visible out-

table 3.conk. ne. 1-5

side of the welding area.

table 3, cont. no. B+7

sheets, pipes, Tapping tees fittings tapping tees
fittings
Visual test DYWS 2202 1 welded joint aven DVS 22021 VG 22021 DVS 2202-1

table 2, cont. no. 1-5

Radiation test

Applicable
Statament abaout
a. . hales, not
about quality are
passible

Mot meaningful

Applicatble

Staternant about e. g.
holes, net about qua-
lity are possible

Tensile test

OvE 22Q3-2
short-term factor.
DS 2203-4
long-term factor.
Factors according to
Dv5 2205-1, table 3

Mot applicable

Techhaloegical
bending test

DS 2203-5
Kinimum banding
angle accarding to

Met applicable

piace according to
DIN 16263 table 5.
Mot meaningful for
long-term welding

factor = 0.5

DyS 2203-1,

figure 1
Long tirme DM 16963-5, DI 3544-1, CIN 16963-5, [HN 3544-1, CIN 16963-5,
internal pressure | section 3.2.3.1, section 2.3 and 3.2 | sectioh 3.2.3.1 and section 2.3 and 3.2 section 3.2.3.1 and
test length of every pipe | at B0 "'C 4.2 at 80 °C at 80 “C 4.2 at 80 G
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7 Testing of welded Jalnts

Yarous tests can be used to test the quality of individual welding
processes. Differentiation is made between destructive and non-
destructive tests, Details of these are contained in table 6, Tests
and sarnpling can be carried aut prior tu or during welding work-
accarding to agreement.

& Valid standards and directives

DIM 3543-4 Tapping tee fittings of rigid polyethylene for pipes
of rigid Polyethylane, dimansions

DIN 3544-1  Fittings af ripd polyethylens; requirgments and
tasting of tapping tes fittings

DIN 8074 Pipes of polyethylene, PE 83, PE BO, PE 100
dimensions

DIN 8075 Pipes of polyethylens, PE 63. FE 80, PE 100;

general guality requiraments and tasting
DIM 16776-1 Polethylene moulding materals, classification and

designation

DIN 16825 Extruded sheets out of PE-HD: technical terms of
delivery

DIN 16963  Pipe joints and pipeline components for pressure
pipslines out of FE-HD

DIN 19537  Pipes and fitings aut of PE-HD far sewage pipe-
lines

-1 dimensions

-2 tachnical terms of delivary

DVGW Welding of pipas and pipeling companants aut of

GW 330 PE-HD for gas and water mains, training and
testing scheme

DVGW PE-welding superviser

GW 331

DWE 2202-1 Failures on welded joints of thermoplastics; fea-
tures, description, evaluation

DvS 2203  Testing of welded joints of tharmoplastics:

-1 tagt methods, regquirgmeants

-2 tansila test

-4 long time tensile test; testing of fitting/pipe joints
supplamant 1 {drafth

-3 Technalagical hending test

DWS 2205-1 Calculation of bins and gadgets out of thermopla-
stics; charactzristics values

DvS 2208-1 Machines and sequipmant for the welding of thar-
meoplastics: heated taol welding

DvS 2212-1 Testing of plastic welders; test group |, subgroup 5

resp, &

3 Explanations

For the heat tool butt welding of pipeline compenents made from
PE-HD, the directive DVS 22071 - pipes and pipeline
compenants for gas and water maing, 5.84 — and DW3 22072 —
sewade pipes, 3.86 — were valid. The contents of both parts were
unified. Requirements for the gap width between the treated
welding areas subject to the pipe diameter are valid also for pipes
used in gas- and water applications.

Table 2 has heen adapted to the lakest technical knowledge
{bigger wallthicknesses, enhanced welding equipment and new
pipeline compenants). The non-contact heated tool welding is
currently discussed in the working group.

The validity for pipes, pipaling components and filings has baen
campleted by sheets in the heated toal butt welding method.

Appendix: Processing Instructlans {short versiong)
To 4.1 Heated tool butt welding of pipes, pipeline compon-
entg, flttings and sheets
Processing instruction (shert varsion)
1. Take care for allowsd waorking conditions. s. g. welding tent.

2. Connect the welding equipment to the net or alternating
currant genaratar and contral the function,

2. Adjust and clamp the parts to be welded under easy axial
mavernant & g. by dollies.

4. Treatment of connection areas. at pipas e. g. by planing tool.
5. Take off the planing tool at the pipe welding machine.

§. Remove shaves from the welding area (broom, brush,
papar).

7. Close the pipe ends against air movernent.

8. Check the plane-parallelity by coming together with the
[oining areas (maximum gap width according table 1).

9. Check the misalignment [maxirmurm 0,1 x wall thickness).

10. Check the heated tool
wallthicknsss [figura 3)

temperature  subject to  the

11. Clean the heated tool with non-fuzzy paper.

12. Read the moving pressure resp. moving force from the pipe
welding machine and insert it bo the welding protocal.

13. Determine the value for aligning, heating-up and jeining
prassure,

14, Fix the guide values according table 2,
15, Set the heated tool to the welding pasition,

16. Align the welding areas to the heated ool until a bead arises
{accerding table 2, colurnn 2).

17. Heating-up with reduced pressure = 0.02 M'mm”, heating-up
time according table 2, column 3).

1B. Remaove the connection areas to be welded from the heated
tool after finished heating-up time and remowe it from the
welding position.

12. The joining areas should be joined together within tha
changsovar time (table 2, column 4) immediataly until directly
befare the contaclk. At contacting, they have to meet with a
speed of nearly zero. Build-up a linear joining pressure {table
2, colurmn 5) immediately afterwards.

20. After joining with pressure 0.15 M/mm®, a bead must exist.
According figure 5, K has te be = 0 on every saction,

21. Cooling down under joining pressure according table 2,
calumn 5.

22, Declarmping of the welded parts after cooling time.
23. Complete the welding protocol.

Ta 4.2 Heated ool welding of tapping tzes

Pracessing instruction (shert varsion)
1. Take care for allowed working conditions, e. g. welding tent.
2. Control the function of the welding eguipment,

3. Ensure the roundness of the pipe by the clamps of the
welding equipment or corresponding rerounding devices

4. Adjust and clamp the parts to be welded under easy axial
movemnsnt g, g. by dalliss,

. Sorape the pipe surface,
. Fix the welding equipment cnto the pipe.

. Choose the correct-shaped heating tool.

w -~ o

. Clamp and adjust the tapping tee.
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11

11

9.

10.

14.

15.

16.

17.
18.
10,
20.

10,

13

Clean the treated pipe suface — as far as itis contaminated —
and the heated tool by means of degreasing agents (e. g
technical clean spirit) and absorbent, non-fuzzy and non-
coloured paper,

Deaterming  forces  for alignment  and
manutacturer).

jaining  {table of

. Check the walding temperature (250 to 270 “C),
12.
13

Set the heated tool to the welding position.

&lign the welding areas to the heated tool unkil & bead of
1 mm arises.

Heating-up with reduced pressure = 0.02 MN/mm*, heating-up
time according to manufacturers data.

Ramove tha connacticn areas to be weldad from the heatad
tacl after heating-up time finished and remgaee it frem the
welding position.

The joining areas should be joined together within the
changaover time of maximum 10 seconds.

Build up joining pressurs within & seconds.
Coeling down under joining pressure, minimum 15 minutes.
Ceclamping of the welded parts after cooaling time.

Complete the welding protocol.

Ta 5.3.17 Electrofusion welding of fittings
Pracessing instruction (short version)
1.
2,

Create permitted working conditions, e. g. welding tant,

Connect welding unit to the mains or the a. ¢. genarater and
chechk funclicn.

. Deburr auter edges of pipe ends cut off at right angles {for

connection with fittings).

. Ensure that pipe ends are round using rerounding clamps,

permitted ouality up
ta 1.5 % af outer diamter.

5. Process pipe surface in the welding 2ane with a scraping toal.

. I soiled, clean the processed pipe surface and, if applicable

depending on manufacturer's instructions, the fitting or
tapping tee accessary thoroughly with a degreasing agsnt
(&, 4. technically pure wing spirit with 29.8 % ety aleahal, <
0,1 % water in original container) and unused, absorbent,
non-fuzzy and non-dyed paper.

. Push pipe into fitting and check insertion depth by marking or

using suitable devica.

8. Connect cable to fiting. Cable must be free of weight load.
2 Where applicable, check settings/displays on the welding

unit.

Carry out welding process according o manufacturer's
instructions.

. Disconnect cable from fitling.
12

Observe cooling down time according te manufacturer's
instructions.

Complete the welding protacel form.

To 5.3.2 Electrofusion welding of tapplng tees

Proceseing instruction {shart version)

1

10,
11.

1z.

. Create permitted working cenditions, e. g. welding tent
2.

Cennect welding unit to the mains ar the a. ¢. generatar and
check function

. Ensure that pipe is round using rerounding clamps, permitted

ovality up
tc 1.5 % of outer diameter

. Pracess pipe surface mechanically in welding zone.
. soiled, clean the process pipe surface and, if applicable

depending on manufacturers instructions, the fitting or
tapping tee accesscry thoroughly with 2 degreasing agent
{2 g. technically pure wine spint with 99.8 % ethyl alcohol,
= (1.1 %% water in ariginal conkainer} and unused, absorbent,
nan-fuzzy and nen-dyed paper

. Fasten tapping tee onto the pipe

. Gonnect cable te tapping tee. Cable must be free of weight

load.

CWhere applicable, ¢heck setingsidisplays on the welding

unit.

. Carry out welding process according to  manufacturer's

instructicns
Discennect cable from tapping tes

Observe  cooling  time manufacturers

instructicns

accarding  to

Complete the welding protocal form.

To 6. Heated tecl sockel welding

Processing instruction {short version)

1.
2.

Take care for allowed working conditions, e. g, welding tent,

Connagt the welding equipmeant to the net or gharnating
current generator and cantrol the funcion.

. Clean the heating topls by nen-fuzzy paper.
. Check the welding temperature (250 to 270 *C).

. The inside of the fitting has to be cleaned by means cof a

degraasing agant (e. g. technical clean spirit) and absorbent,
ran-fuzzy and nen-colaured paper.

. Treat the rectangular cut pipe end according figure & and

table 4, resp. to the fiting manutacturer instruction.

. Insert the fiting and pipe simultaneously inte the heating

spigot resp. the heating sockst. Tha pipa and may not contact
the end of the heating socket.

8. Keap the heating-up time according table 5, calumn 2.

9. Pull off the fitting and pipe and push them swiftly and axially

10.

11.

tegether to the stop resp. mark {maximum adjusting time see
table 5, column 3) and held this positian (see kble 3, calumn
4]

Cool down the connection. Mechanical load of the connectian
only after finished cocling time according table 5, column 5.

Complsta the walding protocal.
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Welding of Thermoplastics

Heated tool welding of pipes, pipeline
components and sheets made from PE-HD

Direction
DVS 2207-1

{Auqust 1995)
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1 Sceps

2 General requirernents

3 Measures before welding

4 Heated tool butt walding

4.1 Heated tool butt welding of pipes, pipeline components, fit-
tings and shests

4.2 Heated tool butt welding of tapping tees

5%  Electrofusion welding

5.1 Description of method

5.2 % elding equiprnent

5.3 Preparation of welding

5.4 Welding procedure

6 Heated tool socket walding

6.1 Description of method

6.2 Welding devices

5.3 Preparation of welding

6.4 Welding procedura

7 Testing of welded joints

&  Walid standards and directives

9 Explanations

Appendix:

Processing instruclions (short varsions)

Walding protocals

1 Scope

Thig standard relates to the heated tool butt welding of sheets
accarding to DIM 16925, the heated tool butt-, the heated tool
socket- and the electrefusion welding of pipes, fittings and
tapping tees made from PE-HD according to DIM 8074 and DIN
8075, DIN 168963, DIN 3543-4 and 3544-1, being usad for the
canduction of gas., fluids and salids.

With regard to the following instructions, suitability within the melt
flow rates MFR 180/5 0,3 g to 1,7 gf10 min may be assumed.
Take into account the classification of the melt flow index groups
in Figure 1. For the heated tool butt welding of tapping tees
restrictions according to scction 4.2 have to be attended.

Fipes and sheets within the MFI groups 003, 020 and 022 the
MFR value must be contrelled {e. g. cartificate of the preducer).
MWaterials outside the hatched area as well as PE 100 require an
additional proof to DVS 2203-4,

2 General requirements

The quality of welding joints depends on the qualification of the
welder, the suitability of the used equipment and devices as well
as on cbearvance to the welding standards. The welding joint can
be tested by means of non-destructive andior destructive
methods.

The welding work must be monitored. Kind and range  of
supenising has to be agreed between the contract partnars. It is
recommended to record the welding data in welding protocols
{sample see appendix) or cn data carriers.

Pipos, pipcli-o com pononts
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Figure 1. Melt-tlow index groups for PE-HD gccording to DIN 16776-1

{12:54].

Within the frame of the quality assurance it is recommended to
perform and test samples of jcints before beginning and during
the welding works.

Every weldar has to be trainad and has to be in possession of a
valid qualification certificate. The intended application range may
he decisive of the kind of qualification. For the heated tool butt
welding of sheets as well as in the industrial piping system
construction, the standard DVS 2212-1 is valid. For pipes
=225mm  oultside diameter an additional cerificate  of
qualification is required.

The training and examination of the welding methods dealt with
in this document is describad in the ralevant directive DVGEW GW
330 which applies specifically for the construction of gas- and
water pipelines. This directive can be analogously used as
qualitication proof for the heated tool socket welding and the
electrafusion welding in the industrial piping system constructicn.

The equipment and devices which are used for welding must
correspond to the requirements in dirsctive VS 2208-1. Tha
welding of plastics for indoar applications is described in the
guidelines OW3 1305-1 and DV3 1905-2.

3 Measures before welding

The welding zone must ba protected against bad waather
influences (e. g. maisture and temperatures below + 5 °C). K it is
ensured by suitable measures {e. g. prehealing, tent, heating)
that the conditions are suitable for welding, work may be carried
out at any cutside ternperature insofar as the welder is not
hindered in his bandling. f necessary, an additional procf st
be provided by carrying cut sample welds under the meantioned
conditions {secticn 7).

It the semi-finished product is heated up unevenly under
influgnce of sunshing, a temperature campensation in the area of
the welding joint can be reached by covering. A cooling down
during the welding process by ventilation has to be avoided, e. g.
by clasing the pipe-ends during wealding.

This publicatian has baan drawn up by a group of expenenced spacialists working in an honorary capacity and itz canzideratian iz recammendad. The user shauld
always check to what extent the cantents are apphcable t= his partzular case and whether the wersizon on hand is still valid, The Deutscher Verand fir Schreitechnik

B0 AN e ineelved in prapaning this puldicahian are exarngl raem any habilly,

IS, Technical Committes, Working Group “Joining of Plastics”
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Pipes from colls are oval immediately after unceiling. The pipe
end must be prepared before welding, e. g. by careful heating up
with a hot-air equipment and use of a suitable clamping and/er
rerounding device.

The connection zones of the companents to be welded must be
undamagad and hava to be free of contaminations (e. g. dirt, oil.
shawvings).

4  Heated tool butt welding

41 Heated tool butt welding of plpes, plpellne compenents fiitings
and sheets

411 Description of method

Al the heated ool butt welding method, the connection zones of
the components to be welded are aligned on the heated toal
talignment), heated up to the welding temperature with reduced
pressure [heating-up) and jeined under pressure {joining) after
rernpval of the heated tool (fool remaoval). Figure 2 shows the
principle of this procedura.

Al weldings must be performed by means of machines and
aquipment. which coraspend to the requirements in VS
2208-1.

preparing

pipe

heating-up

Figure 2. Principla of the heated tocl Butt walding with sxampla pipa.

41.2 Preparation of welding

Prior to the start of the welding process, the welding temperature
set on the heated kool is to be checked. This is done 2. g. by
rmaanz of a fast-indicating measuring device for the measuring of
the surface temparaturg. The contral measurement must be done
within the area on the heated teol which correspands to the semi-
finished product. For adjusting a thermic balance, the heated tool
may be inserted 10 minutes after reaching the set temperature at
tha sarliest,

To ensure an optimum welding connection, the heated todl has to
be cleaned with an abserbent, nen-fuzzy and non-coloured paper
befora every welding oparation. The anti-adhesive coating or
covering of the heated tool must be free of damages in the
working zone.

The joining forees and jaining pressures have to be specified for
the machines o be used. These can be based on e g.

manufacturer information, caloulated or measured  wvalues.
Additicnally, at the welding of pipes, the workpiece moving force
resp. maving pressure is taken from the indicator of the welding
machine during the slow displacement of the part to be weldad
and have 1o be added ta the prior determinad joining force resp.
joining pressure.

The nominal wall thicknesses of the parts to be welded must
carrespend in the joining aresa.

Fipes and fittings have to be aligned in axial direction in the
walding machine befora the clamping. Tha easy axial movement
of the part to be welded-on can be enzured e g. by means of
dollies or swinging SUSPEnNsion.

The jpining argas have ko be planed with a clean and grease-fres
tool directly befare the welding, so that they are plane-parallel in
clamped condition. Permissible gap width under alignment
pressure see Table 1.

Table 1. Maximum gap width hetween the treated welding zones.
Plpe outside Gap width Sheet width
diametar d
mm mm mm
=355 0.5
400 ... = 630 1.0 =1500
G630 .. < BOO 1.3 =1500 = 2000
800 ... =1000 1.5 =2000 = 2300
= 1000 2.0 =2300 = 3000

Bath, the gap width and the misalignment have o be controlled.
The misalignmant of the joining areas on the pipe outside resp.
sheet may not pass the permissible size of 0.1 x wall thickness.

The treated welding areas should be neither dirtied nor touched
by hand. as a ratreatment would be necessary then. Shavings
fallen into the pipe have to ba removed.

If the gap width of pipas with large outside diamster cannaot be
kept according to Table 1, itis allowed to achieve the contact of
the pants on the heatad tool by melting off.

4.1.3 Welding procedure

In heated tool butt welding the welding areas are heated-up to
the welding temparature by maans of tha heated tool and jcined
under prassura aftsr ramaving the heated toal. Tha heatad ool
temperature is 200 ta 220 °C. In principle the upper lemperature
limit is to aspired for smaller wallthicknesses, the  |lower
temperature limit for bigger ones {see figure 3). The different
stages of the procass are illustrated in figura 4.
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Flgure 3,  Recommended walues Tor the healed ool lemperalures

subject to thie aallbickness.
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