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Bakgrund

Designkriterium for nya muffar enl. EN 12201-5

Table 5 — Characteristics for fitness for purpose of the system

Characteristics | Requirements |

Test parameters

Test method

Fusion joints

Hydrostatic strength | No failure during End caps Type A ® EN IS0 1167-1
atsd°c test period of any | Number of test pieces Sk together with
test pieces Conditioning period Shall conform to ENISO 1167-2, or
EN ISO 1167-1 ENISO 11674, as
Type of test Water-in-water applicable
Test temperature 80°C
Test period 165 h
Circumferential (hoop)
stress for: PE 40 2,5 MPa
PE 80 4,5 MPa
PE 100 54 MPa
Decohesive Length of initiation | Test temperature 23°C 1SO 13954
resistance rupture < L5/3 In Number of test pieces Shall conform to
(A) britle failure 23°C ISO 13954
Shall conform to
Test temperature 23°C 1SO 13955
Number of test pieces © | Shall conform to
ISO 13955
Evaluation of ductility | Ls = 50% and Test temperature 23°C ISO 13956
of fusion joint As < 25 % brittle Number of test pieces ® | Shall conformfo  1SO 13956
interface failure
(B)
Tensile strength for | Test to failure Test temperature 23°C 1SO 13953

butt fusion joints
(©)

ductile: pass
brittle: fail

Number of test pieces °

Shall conform to ISO 13953
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ISO 13954 - plastic Pipe and fittings — Peel decohesion test for

polyethylene (PE) electrofusion assemblies of nominal outside
diameter greater than or equal to 90mm

https://www.youtube.com/watch?v=fD93AYWzzukE
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1ISO 13954:1997

PART OF RLSE

SECEEILUTY:

swerea


https://www.youtube.com/watch?v=fD93AYWzzuE
https://www.youtube.com/watch?v=fD93AYWzzuE
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Hur dalig kan en svets vara och godkannas?

Forskning fran TWI och Hessel S ettt Andel
Ingenieurtechnik GmbH (ISO 13954) ?%Odb”’“
Inga 7 0
" Comparison of long-term and short-term | Talkkontamination 5 80
tests for electrofusion joints in PE pipes” | Sandkontamination 5
Kallsvets 5
http://www.twi-global.com/technical-knowledge/published-papers/comparison-of- Oskrapat ror 5

long-term-and-short-term-tests-for-electrofusion-joints-in-pe-pipes-october-2006/
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Existerande provmetoder och
problembeskrivning

0000000000000

‘| [

SS-I1SO 21751:2011 T/ ISO 13954:1997 SS-EN 128144 T

Anvands for utvardering av nya produkter.
Erfarenhet visar att daliga svetsar klarar sig

Ett svarare test att klara

PART OF RLSE

SECEEILUTY: swerea



Utvardering och problembeskrivning

Acceptanskriterium

« Maximal andel sprodbrott: 33 %

« Subjektiv beddmning, beroende av utfGraren

* Ingen tydligt definierad grans mellan sprott och duktilt
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En nya metod publicerad | DVS 2016

-DVS

2203-6 supl

December 2016

2203-6 supplement 1

Figure 7. Examcio of 3 test specimmn hoder

Figure 8. Tested spacanuns

For the assessmenl, the appearance of the fractured surfaces shall be appralsed (see section 4,
Assassment)

Most important variables influencing the test

The curves may differ depending on materiel, test specimen dimensions and test conditions.

Varlable Infuence on test

Maveral Inflancs on MAKTLM Shear syeis and skngatcn
Joint surtace Inflance on shaar force and sagation

Tost ag Change in aongason

Cnaantiy st dissmeler 0f surmits Change in forcs and slongation. Influence on shew st

caouaton

Clamging force Fracturm of clamped area due 10 mduced cross secion wih
excossia clamping force

Tost upzacimee i oul 1 dameang kece % 100 ow

For ideal P of results or a
be kept as raproducibia as possible.

of weided joints, variables influancing the test shal

2203-6 supplement 1 December 2016

4. Assessment

For the assasament, tha appearance of the fracturad surfaces shall be appraised. A basic dstnction =
made betwaan beitls (smaoth) and ductie (slongated) fractured surfaces (see Figures 9 and 10). The
proportion of these types of fractured surface in percent {minus surface areas of heating elements)
shall be determined, The requirements are set out in Guidelne DVS 2203-1, Supplement 4. Flaws
such as bubbles, shrinkage cavities, inclusions of foreign matter, and shifked heating element shall be
assessed in accordance with Guideling DVS 2202, Supplement 2 for joints welded with incorporatad
elactric heating element, or Guideline DVS 2202, Supploment 3 for heated tool sleeve welded joints.

Figure 9. Example of a ductie racirss surtuce for PE* Figure 10. Exsmphs of § smooth frectuned surfece for PE*
* Typcsl Hachre patioms for Mo INahidaal Maenals ar0 contarad in Guldeine DVS 22031, Supplemen: 4
i possible of linear shear test

In addtion to & visual interpretation, shesr strength and elongation at break can also be assessed
quantitaivaly using a load cell @nd position measurement. in this way, the wekied joints of goometri-
cally comparable test specimens can bs dectly comparsd with one another.

To this aim, a maasuring curve of an ideal walded joinl o the base malenal can be plotied as a refe-
rence, and compared with a welded joint (Figure 11).

Eongason re)

Figure 11, Exavple camgariace of the 3near profla of o reflerence curve (0.9, ool wekd) i a dlactive weikdd joiet
Adirect comparison is only possible for test with (e.g. langth, thick-
ness and width) and under the same test conditions (0.g. test gap. clamping and shear rate). For the
purpose of comparison, shear sresses can also be calculated

157
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Energy per Unit Area (kJ/nf)
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LIFETIME OF PE ELECTROFUSION I I . . —

JOI NTS Best Practice 50% Fusion Time UnsmpedNewhpe UnscrapedOldPxpe Scmpedwlth Umpdmh
Plastic Pipe XIV 2008 Budapest

David Lowe, Paul Starkey and Edward Ingham

Figure 3: Energy per unit area measurements for DCB tests on electrofusion couplers

Bodycote PDL, Manchester UK. "
http://www.plasticpipesconference.com/content/Plasti .
Cc%20Pipes%20(2008)%20- $u
%20Budapest/Papers/lowe. pdf :
0 Best practice Low fusiontime  Unscraped (New)  Unscraped (Old) Seraped and Iinsc:ap_edm:d

Jomt type

|IA\’erage 20° C O Average 80° C B 80°C (Short Distance Between End Caps) |

Figure 4: Short term pressure test data for electrofusion couplers
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FLTT - Utférande

* Provkroppen centreras i fixturen
* Dras med hastighet 25 mm/min till brott
« Kraft och forlangning dokumenteras

\Brottenergi beraknas

\ Typiska dragprovkurvor
/ \ — -1AV (duktilt brott)
/ \

= 2BH (sprott brott)

/ N
/ ~__
Forlangning = ~

Kraft
\
-
{
/
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Resultat mellan tva fabrikat

0,09 +—— Korrekt svetsad Muff A
0,08 -

0,07 -
0,06
% 0,05
0,04
0,03
0,02
0,01

[1/mm#2]

Brottener

AV

s Muff A korrekt mmmm Muff B korrekt
------- Medel Muff A ====Medel MuffB
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Jamforelse dimension, svetsmetod

014 —

Stumsvets
0,12

Brottenergi minustrad [J/mm~2]

U D

Ll

s Stumsvets . M uff A korrekt Muff C korrekt

— Medel| stumsvels = = ==Medel Muff A ceseee Medel Muff C
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Filosofiska funderingar
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Vikt A

Buntband hur lange haller de?
Vilket material?

“Vi tillhandahaller inte buntband.
Du far fraga dar dom salufor
sadana. Vara kunder har alltid
skaffat buntband sjalva”

Forankra slang i sj6ar

Sankvikt

Sankvikter ar avsedda att anvandas for att sanka och forankra slang i sjoar eller
vattendrag.

Slangen fors ner i sparet i sankvikten och forankras med buntband genom tva hal som
gar genom stenen.

For 75 mm slang.
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Vikt B

#*%%¢  PROVNINGSRAPPORT
<M aindad av ackediterat proveingalaboeatoriy

FIVY T ALY by e et B Lty

VATTENFALL “'.:',,

s =
Per-Erix Thorsed Ankaredy 2010-10-20  1078-38A 1 (1)
- - FROMM Sverige AB
Friktionsvets, S

BUNTBAND AV PLAST LAGRAT | OLIKA LOSNINGAR
Produkt: STAR Strap ULTRA Polyester strapping (25 x 1,3mm)
Syfte

hallfasthet?
Krav?

Syftet med att lagra procukten | olka Iosningar & att se hur de plverkas.

Saltvatten (NaCl) finne | marina mijoer samt dar osalt anvands Lex. pd vager och dess
nérhet. Aft hoja tempenaturen il +65°C o ot Satt alt accelerars i

Bakgrunden bl att en akatsk Iosning (5% NaOH och S%KOH) valis & aft fa en iGening
som hav et pH ungefar som | betong (pH 12-14). Vi provning och certitiering av fogband
v PUC anvands denna icaning

Provningsmetoder

Vitandring efler lagring enfigt VU-SC.32. Sst bitar pd var och en ca dgram har fagrats |
olka vatskonloeningar | +20 respekiive +65°C under 42 dygn. Lagringen startade 2010
0819 Viktoraadrng, draghdifasthet och brofidgning provades efier  lagringen
Medelvarde 10r 5 provkropper redovisas

Deaghaifasthet och broft t0jrng ulfordes enigt Bliampliga delar av VU-SC 18

Rosultat

VBiska ( lomparstur | gl 9 (%
I NaCi/ +20°C 0.27% whitkning 07 18,0

3% NeCi/ +65°C 0.32% vikiOkning. 62 24
5% NaOM & 5% KOH / +20°C | 0.80% vikiminakning 2 175

Provningsmetoder

Viktandring efter lagring enligt VU-SC:32. 5st bitar pa var och en ca 4gram har lagrats i
olika vatskor/iosningar i +20 respektive +65°C under 42 dygn. Lagringen startade 2010-
08-19. Viktforandring, draghdlifasthet och brott-tojning provades efter lagringen.
Medelvarde for 5 provkroppar redovisas.

Draghalifasthet och brott-tojning utférdes enligt tillampliga delar av VU-SC:19.
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Resuitat

Vitska / temperatur Viktférandring Draghdlifasthet [MPa] | Brott-tdjning [%]
3% NaCl/+20°C 0,27% viktdkning 387 16,6

3% NaCl / +65°C 0,32% viktokning 392 234

5% NaOH & 5% KOH / +20°C | 0,80% viktminskning 392 17,5
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Punktlaster hur paverkar de livslangden?

Foto: Henrik Carlsson
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Vikt C

Vattens pdverkan

Fukthalten for polyesterfibern ar véaldigt lag
och som en foljd av den mycket laga
vattenupptagningsférmagan hos fibern sa
skiljer sig de mekaniska egenskaperna
obetydligt i vatt och torrt tillstand vid normal
temperatur. Vatten paverkar fibern genom
att orsaka hydrolytisk nedbrytning och
darmed en férsamring av dess mekaniska
egenskaper. Hur stor férsamringen blir beror
pa temperatur och exponeringstid.

Brotthallfastheten i % efter 10-90 ar

Vatten Antal ar
temp. 10 20 30 40 50 60 70 80 90
0°C 961 922 883 844 805 766 727 688 64,9
5°C 943 886 829 772 71,5 658 60,1 544 487 %
10°C 914 828 742 656 570 484 398 312 226
15°C 87,5 750 625 500 375 250 125 0,0 00
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Vikt C

Brotthallfastheteni % som en funktion av tiden

100
90 \

. \\

. .

. e
~

40

30

20

Brotthallfastheten i %

10

0 20 40 60 80 100 120 140

Antal ar
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Vikt D

Hur lange haller
polyamid?

Hur lange haller de
formsprutade
plastdetaljerna?
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Vikt E

Monteringsanvisning
Vattenledning

Tra forst genom 6glorna med monteringsbandet.
Vand den taggade sidan uppat.
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Intressant internationell forskning

EVALUATION OF ELECTROFUSION WELDERS
Philippe Vanspeybroeck, prof., irr BECETEL vzw BELGIUM
Plastic Pipe XlIl Washington 2006

http://www.plasticpipesconference.com/content/Plastic%20Pipes%20(1
970-2006)/Plastic%20Pipes%2013%20(2006)%20-
%20Washington%20DC/Papers/Evaluation%200f%20Electrofusion%20
Welders%20(Vanspeybroeck).pdf
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Intressant internationell forskning

Example for the year 2005

Analyses of 650 brittle failed electrofusion specimens on a total quantity of 2203 tested
couplers (which corresponds to a 26.6 % failure level) revealed the main causes of these
phenomena:

- Couplers fused with the usage of a hand scraper: 576 brittle failures
Main reasons found for the brittle failures:
- Too less scraping: between 0.05 mm and 0.010 mm
- Irregular scraping: scraping depth varying between 0 mm and 0.7 mm
(Figurell)
- Bad cleaning before fusion (introduction of grease (sebum) from hand, etc.)
- Far in excess of the normal scraping depth of the pipe (Figure 12)

- Couplers fused with the usage of a rotation scraper: 74 brittle failures
Main reasons found for the brittle failures:
- Bad cleaning before fusion (introduction of grease (sebum) from hand, etc.)
- Far in excess of the normal scraping depth of the pipe

Some secondary causes for brittle failures can be attributed to:
- Bad fixing of the pipes/fittings
- Degreaser which has not yet evaporated on the pipe surface or on the fitting or
between the wires of the fitting (Figure 13)
- Failure of the fusion machine
- Interruption of the fusion cycle by the operator
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Nybyggnad av bensmmack 2017 Svenge
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Tack!
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