TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department
Endustri Bolumu

Tiirkiye

Offer Nr / Teklif No TGK Order Nr/ Siparig No Register Nr / Kayit No
19-1S-0650-34-B 712920939 20 - IR - 0181

Inspection Report
Muayene Raporu

No. 19-1S-0650-34-B-001 Rev. 00

ABRASION RESISTANCE TEST ACCORDING TO PD CEN/TR 15729:2010

This is to certify that the components as described here under have been inspected. Burada tanimlanan malzemelerin
muayenelerinin yapildigi belgelenmistir.

Client/Misteri : SUBOR BORU SAN. VE TIC. A.S.
Ahmetler Mahallesi, $ehit Mustafa Geyve Caddesi, No:15,
54430, Karapurgek / Sakarya / Turkiye

Project Name/Projenin Adi . Abrasion Resistance Test acc. to PD CEN/TR 15729:2010
Client's P.O. No./Contract No. . Signed order dated 20.11.2019

Musteri Sip. No./ Sézlesme No

Manufacturer/imalatgi : SUBOR BORU SAN. VE TIiC. A.S.

Place of Inspection/ Muayene Yeri : SUBOR BORU SAN. VE TiC. A.S., Karapiircek / Sakarya
Date/Duration of Inspection . Start: 03.12.2019 End of test: 14.01.2020

Muayene Tarihi ve Stiresi

Inspector’s Name/ Denetci Ad . Aysegul Alkan

Date of Report Issued/Raporun Yayin Tarihi : 13.02.2020

TUV SUD TGK Ltd. Sti., Registered Office Istanbul Turkiye
Place of performance and jurisdiction is Istanbul. The latest edition of the General Terms and Conditions of TUV SUD TGK Ltd. is applicable. Turkish law applies.
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The following materials were inspected / Asagidaki malzemeler muayene edilmistir:

DN 600 PN 1 SN 10000 Glassfiber Reinforced Polyester Pipe

Base of Inspection / Muayenenin Esasi :

Applicable Specification / Uygulanan Spesifikasyonlar Rev.

- PDCEN/TR 15729 -

Supplier Documents / Tedarikci Dokimanlari

N/A

Inspection Documents / Muayene Dokiimanlari:

Add items and rows as required. / ihtiyaca gére ilave madde ve satir ekleyiniz.

acc. to/gore
[X]  Clients - Purchase Order

[]  TUV's Scope of Inspection / TUV Denetim Kapsam!

[ ] ITP Plan No. Rev.

Scope of Inspection / Muayene Kapsami

Dated/Tarih

2010

dated / tarihli 20.11.2019

dated / tarihli

dated / tarihli

If there exist insert the check list/items here / Varsa kontrol listesi/maddeleri buraya ekleyiniz.

The abrasion resistance test was carried out by the company Subor Boru San. ve Tic. A.S. according to PD CEN/TR

15729:2010 at the manufacturing site in Sakarya-Karapurgek.

The purpose of the test method is to determine the mean abrasion of the inner surface of GRP pipes after being subject

to specified regime of abrasion using a special abrasive.

Deviation from the Standard / Exceptional Condition: The company has used quartz gravel as abrasive material

instead of Corundum.
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1.) Identification of the test piece:

The test sample was a semi-circular channel cutted from a DN600 PN1 SN10000 pipe. Only one

sample was used. Details of the test pipe are described below;

Description of the test pipe:

Producer Subor Boru San. ve Tic. A.$.

Product name Glassfiber Reinforced Polyester Pipe (GRP)
Intended use Sewer pipe

Diameter DN 600

Length 1000 mm

Test Material:

7100 g natural unbroken round-grained quartz gravel

100 Requirements:
90 Mp = d50 = 6mm
dso= 8.4mm
80 / d20= 4.2mm
© 70 / U = d80/d20= 2
S 60
g 6 / Where:
e 50 / Mp is the mean particle
= 40 size in mm
5_" U s the degree of uniformity
30 d80/d50/d20
20 is the particle size, in mm,
/ not exceeded by 80 or 50
10 or 20% by mass of the
0 material. Measured values.
0 5 10 15 20

Grain Size (mm)
Fig.1 Particle distribution of abrasion charge
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2.) Test procedure:

The test was performed according to PD CEN/TR 15729:2010.
Before starting the test, 0-values were measured along the axis bottom line at 36 points. A distance of 150 mm from both
ends of the test piece disregarded. This gives measurements for every 20 mm in the 700 mm mid-section. The

measurements were done with a specially designed measuring device equipped with a 0.001 scaled digital dial indicator.

The sample was closed by the ends to make it watertight during the test. It was installed into the tilting frame and filled
with the gravel/water mixture. The test sample was tilted alternately in the longitudinal direction through £22.5° to achieve
the abrasive action by the movement of the test material. Starting from -22.5 to + 22.5 and returning to the starting position
hereby completes one cycle.

After 50.000 cycles the tilting was interrupted, the water and abrasive was removed and measurements were taken as
described above.

The test sample was then refilled with fresh gravel/water mixture to continue the test a further number of cycles to achieve

a total of 200.000 cycles. After every 50.000 cycles the test sample was cleaned, dried and measured.

Ambient temperature was 22 (£5) °C during test period.
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Table 1 below shows the measured values for all the measuring intervals.

Tiirkiye

Distance from end Abrasion after 50.000 Abrasion after Abrasion after Abrasion after
(mm) cycles (mm) 100.000 cycles (mm) | 150.000 cycles (mm) | 200.000 cycles (mm)
150 0.039 0.173 0.283 0.417
170 0.050 0.198 0.317 0.403
190 0.146 0.255 0.361 0.489
210 0.114 0.230 0.328 0.451
230 0.134 0.253 0.354 0.471
250 0.080 0.224 0.365 0.471
270 0.066 0.189 0.293 0.427
290 0.045 0.195 0.341 0.450
310 0.105 0.216 0.329 0.449
330 0.097 0.225 0.333 0.457
350 0.084 0.191 0.317 0.447
370 0.089 0.216 0.338 0.470
390 0.118 0.221 0.335 0.482
410 0.081 0.198 0.327 0.482
430 0.080 0.201 0.323 0.452
450 0.080 0.218 0.361 0.481
470 0.086 0.198 0.338 0.484
490 0.084 0.205 0.339 0.455
510 0.110 0.211 0.345 0.457
530 0.056 0.168 0.291 0.447
550 0.091 0.213 0.304 0.449
570 0.061 0.180 0.245 0.411
590 0.152 0.265 0.290 0.427
610 0.071 0.181 0.271 0.420
630 0.067 0.186 0.294 0.419
650 0.104 0.221 0.315 0.391
670 0.082 0.200 0.313 0.378
690 0.064 0.174 0.270 0.364
710 0.105 0.199 0.286 0.370
730 0.013 0.145 0.285 0.397
750 0.074 0.198 0.255 0.324
770 0.034 0.153 0.254 0.327
790 0.053 0.168 0.215 0.326
810 0.002 0.123 0.234 0.308
830 0.041 0.164 0.217 0.280
850 0.024 0.139 0.241 0.300
Average abrasion 0.077 0.197 0.303 0.418

Table 1 - Measured abrasion after 50-,100-,150- and 200 000 cycles
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Fig.3 - Measured abrasion after 50-,100-,150- and 200 000 cycles
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Inspection Details / Muayene Detaylar:

Tirkiye

Participants/Katilanlar:

No | Names/Adlar Company-Organization/Sirket-Organizasyon
1 Cumhur Cihat KILIG SUBOR
2 | Aysegiil ALKAN TUV SUD
Activity No Results and comments related to inspections Note
Aktivite No Muayene sonuglari ve goriigler Not

The average abrasion loss of the pipe tested according to PD CEN/TR
15729 is given in Table 1.

Use the applicable items of the below section / Asagidaki kisimda uygun maddeleri kullanin

Result of Inspection:
Muayene Sonucu

Status of ltems (acc. to P.0.):

Durum (siparise gore)

Purchase Order Status:
Siparig Emrinin Durumu

Further Inspections:
Sonraki Muayeneler

Attachments / Ekler:

accepted / kabul [] rejected/red

accepted with comments / yorumlarla birlikte kabul

fully / tamamen (] partially / kismen

complete / tamam [ ]  not complete / tamam degil

O X [OX OOX

released for export packing [ ] ready for shipment

ihracat paketlemesi igin serbest nakliye icin hazir

complete /tamam []  not complete / tamam degil
yes, probably on: X no/hayr

evet, muhtemelen

- Calibration certificate for meter
- Calibration certificate for comparator
- Calibration certificate for thermometer (ambient temperature gauge)

Associated Documents / ilgili Dokiimanlar:

- PD CEN/TR 15729:2010

Form No: FA-G-073 Rev.No:0 25.08.2016



TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM

Industry Department
Endustri Bolumi

Inspection Report No.

Denetim Raporu No

19-1S-0650-34-B-001 Rev.

Photographs / Fotograflar

‘ ![III il

5

y

Photo 1 — Measuring

00

Tiirkiye

Form No: FA-G-073 Rev.No:0 25.08.2016



TUV SUD TEKNIK GUVENLIK VE KALITE DENETIM
Industry Department
Endustri Bolumii

Tiirkiye

Inspection Report No.
Denetim Raporu No

19-1S-0650-34-B-001 Rev. 00

Photo 2 — Measuring

Photo 3 - Test sample filled with gravel/water mixture
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Photo 8 — Calibration certificate for meter
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Photo 10 — Calibration certificate for thermometer (ambient temperature gauge)

Place, Date / Yer, Tarih Inspector to TUV SU/

TUV SUD Denetgisi
Sakarya / 13.02.2020 Aysegiil Alkan .
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