PES.TEC

PE Specialisten Technology

TR 810-81-5 ISO 13953 Butt Welding Quality Comparison Test EDITION 1220
of fused versus non-fused NOCX pipe colored PAGE 1/9

Tensile Strength comparison test of fused versus non-fused NOCX
HDPE pipes colored

01. Order

Comparison of the tensile strength of colored NOCX HDPE pipes
- plain (non-welded)

- butt welded including weld seam

- butt fusion without weld seam (removed after welding)

SN

Butt-fusion of the testing sample. (Remark, the beige tapes just fix protection foils
inside the steel clamps to avoid surface scratches)

02. Requirements

Butt fusion to be executed acc. German DVS welding norm 2207-1 on HDPE pipes produced
to latest norms, should reach min tensile strength of 80% of non-welded pipes. According
PESTEC requirements tensile strength should reach 100% of non-welded pipes with a
tolerance of +10%/-5%.

Higher values than 100% might be reached because of a material increase in the welding
zone called welding bead or welding seam, giving a bigger strength than the pipe itself.

Test equipment to be suitable for the tensile strength tests acc. DIN EN ISO 13953.
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03. Tested Material

PESTEC NOFX Pipes Size 610 x 36,0 mm SDR
17 color including 4 mm coextrusion layer yellow
3 welded with seams, 3 welded with removed
inner and outer seam, 3 non-welded

Material : NOCX tow-layer HDPE

Product

No. of Samples

Color : Black/yellow

04. Testlocation

The test was carried out at PESTEC production i {IVERS :
laboratory at Sangir, Vapi. TESTING Mic |

05. Test setup

“International Equipment” testing equipment was used.

06. Sample preparation

Test specimen of a NOCX pipe 610 x 36,0 mm, SDR 17 have been cut out in shape
according to ISO 13953 using a mechanical punch.

07. Test Description

Test specimen has been clamped into the grips of the equipment and loaded with a test
speed of 10 mm/min until the specimen collapsed. The test results have been recorded on a
graphical recorder included in the test equipment.
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08. Test results
Non-fused NOCX pipe
UNIVERSAL TESTING MACHINE
Test Type : Tensile File Name ‘T 4571 utm
Senal No 4571 Date = 01-12-2020
Partys Name :USAP 1780-1 Start Time -1236:34
Address : SAMPLE-1 PLAIN PIPE Stop Time 130749 i
Material : DN610 BNO. 20 P1 027 Denier NA
Load Limit 2950 Kg Specd + 10 mm/min '
Travel Limit : $50 mm Area :917.6 5q, mm
Al Load 15Kg Elongaticn Achieved 10,12 mm |
At Elongation :5 mm Load Achicved 11001 Kg
Peak Load ;1983 Kg Tensike strength ot Pk Lood +21.200 Newton/Sq.mm ‘
Break Load 242K Tensile sirength ot Break Losd  : 13.278 Newton/Sqmm |
Elongation at Peak Load - 20,06 mm %4 Elongation at Peak 114,86 %
Elongation at Break Load :311.72 mm % Elongation ot Break (230.9 %
Yiekd Load 1980 kg Veckd Strength : 21,168 Newton/Sq.mm
Elongation ot Yield Load 219,19 mm % Elongation at Yield 14.22%
Specinsen Length : 135 mm Ultimate Mesdulus :389.558 MPa
Specinen Width 248 mm Secant Modulus 268,939 MPa '
Specimen Thickness : 37 mm Modulus at mm |
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Butt fused NOCX pipe with seam
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UNIVERSAL TESTING MACHINE
Test Type : Tensile File Name (T 4554.utm
Serial No 14554 Date :28-11-2020
Party's Name :USA Start Time 1 12:03:03
Address : SAMPLE-1 P 1780-1 Stop Time v12:14:14
Material :DN610 BNO. 20 P1 27 Denier N.A
Load Limit 12900 Kg Speed : 10 mm/min
Travel Limit : 500 mm Area :946.512 8q. mm
At Load :5Kg Elongation Achieved :0.127 mm
At Elongation 15 mm Load Achieved 19998 Kg
Peak Load 12128 Kg Tensile strength at Peak Load :22.055 Newton/Sq.mm
Break Load 191 Kg Tensile strength at Break Load :0.943 Newton/Sq.mm
Elongation at Peak Load : 19.87 mm % Elongation at Peak 114.72%
Elongation at Break Load 7 111.06 mm % Elongation at Break 182.27%
Yield Load 12125 Kg Yield Strength + 22.024 Newton/Sq.mm
Elongation at Yield Load : 19.36 mm % Elongation at Yield 1 14.34%
Specimen Length 2135 mm Ultimate Modulus :396.308 MPa
Specimen Width :25.04 mm Secant Modulus :265.859 MPa
Specimen Thickness :37.8 mm Modulus at mm a1
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Bending test of butt fused NOCX pipe with seam

Butt-fused NOCX pipe without seam (removed after welding)
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UNIVERSAL TESTING MACHINE
Test Type : Tensile File Name :T 4574 utm
Serial No 14574 Date 1 03-12-2020
Party’s Name :USAP 1780-1 Start Time 1 10:51:49
Address : SAMPLEl WITHOUT WELD SEAM Stop Time :11:04:25
Material : DN610 BNO. 20 P1 027 Denier ‘N.A
Load Limit 12950 Kg Speed : 10 mm/min
Travel Limit : 550 mm Area +921.3 Sq. mm
At Load :5Kg Elongation Achieved :0.3 mm
At Elongation 15 mm Load Achieved 1972 Kg
Peak Load 22027 Kg Tensik strength at Peak Load :21.583 Newton/Sq.mm
Break Load 113 Kg . Tensile strength at Break Load :0.138 Newton/Sq.mm
Elongation at Peak Load 19,44 mm % Elongation at Peak 1144 %
Elongation at Break Load : 125,43 mm % Elongation at Break =02.91
Yield Load 12025Kg Yield Strength :21.562 Newton/Sq.mm
Elongation at Yield Load 18,75 mm % Elongation at Yield : 13.89%
Specimen Length 1135 mm Ultimate Modulus :413.142 MPa
Specimen Width :24.9 mm Secant Modulus : 146.575 MPa
Specimen Thickness :37 mm Modulus at mm
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Test Results

Sample NOCX pipe Type Yield stress | Tensile strain

at yield

[N/mm2] [%0]
Min REQ 21,0 | MIN REQ 8%

1 Non-welded 21,16 14,22

2 Non-welded 21,29 8,5413,93
3 Non-welded 21,33 14,44
Average non-welded 21,27 14,20
1 Butt fusion with seam 22,24 14,34
2 Butt fusion with seam 21,62 12,96
3 Butt fusion with seam 21,55 13,90
Average Butt-fusion with seam 21,73 13,73
1 Butt fusion without seam 21,56 13,89
2 Butt fusion without seam 21,46 14,48
3 Butt fusion without seam 21,32 14,00
Average Butt-Fusion without seam 21,45 14,12

1. All test samples reach the minimum mechanical requirements of yield stress 21,0

N/mm2 and 8% tensile strength at yield.

The bending test result is perfect.

The average non-fused results is 21,27 MPa, for butt fused with seam 21,73 MPa and

for butt fused without seam 21,45 MPa

4. Considering non-fused pipe result as 100%, the butt fused with outer seam reached
102,16%, the butt-fused without seam 100,85%.

5. All butt fused results reach a little higher tensile strength than the pipe itself. This is a
quite typical result and caused by the higher material accumulation in the welding
zone. The still higher result for the specimen without seam can be expected as to
avoid damages in the welding zone, the seam removal is just done by about 95%

wnN
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09. Conclusion

Butt fused NOCX pipes reach the same tensile strength as non-welded NOCX pipes.
The results comply with PESTEC requirements and exceed the minimum norm tolerances.
For static and quality reasons it is to assume that the butt-fused NOCX pipe section is of

the same quality as the non-fused NOCX pipe section.
o

— ——
03.12.2020 %’% 4 /L )

Date i Signed
Holger Jung
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