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1Company Profile

Takab Ettesal Company is a leading manufacturer of polyethylene pipe and fittings 
for water and gas services, this company was established on 1994 in Tehran-Iran with capacity 
around 1200MT/Year.

Takab Ettesal Company will be able to produce a wide range of injection fittings in a 
same time due to having 15 lines which are made up in German.

This company is supply lots of products as follow:

• Electrofusion Fittings

• Butt Fusion Fittings

• Flanged Joint Fittings

• Special Fittings (according to customer request and standard requirement)

The flanged joint fittings are our specialty, and at this time we inject them up to maximum 
outside diameter 630mm. 

This Company in order to extend its production, proceed to purchase pipeline machineries 
with CINCINNATI brand in which are able to produce polyethylene pipe up to size 630mm .



Company ProfileCompany Profile

C E R T I F I C AT E S

Laboratory Accreditation:

The Takab Ettesal lab operates in accordance to the standard 
ISO/IEC 17025:2005 and is accredited from NACI- Iranian 
accreditation body with accreditation number NACI/
Lab/357.

The accreditation certifies technical qualification of the 
laboratory relatively to the testing detailed in the enclosed 
sheets to the certificate. Download on the website www.
naci.ir.

Quality product:

Takab Ettesal is authorized to use the ACM and SGS quality marking with reference to the standard 
ISO 4427-3 for the fittings as detailed in certificates.
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3Company Profile 3

C E R T I F I C AT E S

Quality system certification:

The Takab Ettesal quality management system involves and 
manages all activity within the company in order to achieve 
the optimum level of the quality standards. That is on the 
basis of the direction imposed in the ISO 9001:2008 standard 
which points out the requirements for the supplier to shown 
its capability in checking the processes which determine the 
conformity of the finished product.
The correct management of all documents allows the 
tracing of the product through the batch reference number 
or other codes assigned during thew production.

Innovation Certificate : Factory standard:

Company Profile



Marking

Producer identification

PN Nominal pressure

SDR Standard dimension ratio

d Nominal size of the fitting (mm)

PE 100 Raw material type used

INSO..., ISO..., EN.... Product standard

Training

4

Takab Ettesal held up some courses for cus-
tomers in both theory and practical use for 
those who will work in pipeline construc-
tion. Topics covered include:
• The properties of polyethylene
• Production, characteristics and classifi-
cations of pipes and fittings
• Welding techniques (Butt fusion and 
Electrofusion) 
• Maintenance

Takab Ettesal fittings have the following 
information stated on the fittings and/or 
on a label.

The barcode label is applied on the 
electrofusion fittings contain the welding 
parameter according to standard ISO 
13950 and the traceability data of the 
fitting according to standard ISO 12176-4

Company Profile



Quality Control & Laboratory

5Company Profile

Quality Control & Laboratory:

Takab Ettesal fittings are continuously monitored throughout the entire production process in 
accordance with the internal testing programs in compliance with the standards EN 1555, EN 
12201, ISO 4427 and INSO 14427. The testing activities are continuously carried out following up 
the complete observance of the reference standards and foresee tests of mechanical and physical 
type, either on the fittings and on the raw material.

Particularly, the production is subjected to the following tests:

Dimensional Control, Marking control Density
Ref. EN 1555, EN 12201, ISO 4427, INSO 14427 Ref. ISO 1183

Carbon Black Content Carbon Black Dispersion
Ref. ISO 6964 Ref. ISO 18553

Hydrostatic Strength at 20°C and 80°C Elangation at break
Ref. ISO 1167 Ref. ISO 6259 -1 & 3

Decohesive resistance (peel and crushing test) Longitudibal
Ref. ISO 13954, ISO 13955, ISO 13956  Ref. ISO 2505

Oxidation Induction Time (OIT) Melt mass-flew rate (MFR)
Ref. ISO 11357-6 Ref. ISO 1133-1, 2
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10

کمربند الکتروفیوژن
Tapping saddle with 360° Rotatable outlet

Электросварные Отводы 

Electrofusion Fittings

HDPE 100



Nominal size (mm) Code d2 (mm) H (mm) H1 (mm) L (mm) L1 (mm) Z (mm)

63×25 SD1C0602 32 186 108 165 71 130
63×32 SD1C0603 32 186 108 165 76 130
63×40 SD1C0604 32 186 108 165 81 137
63×50 SD1C0605 32 186 108 165 86 137
63×63 SD1C0606 32 134 112 165 100 160
90×25 SD1C0802 32 199 121 165 71 130
90×32 SD1C0803 32 199 121 165 76 130
90×40 SD1C0804 32 199 121 165 81 137
90×50 SD1C0805 32 199 121 165 86 137
90×63 SD1C0806 32 248 126 165 100 160

110×25 SD1C0902 32 209 131 165 71 130
110×32 SD1C0903 32 209 131 165 76 130
110×40 SD1C0904 32 209 131 165 81 137
110×50 SD1C0905 32 209 131 165 86 137
110×63 SD1C0906 35 258 136 165 100 160
160×25 SD1C1202 32 243 156 165 71 130
160×32 SD1C1203 32 243 156 165 76 130
160×40 SD1C1204 32 243 156 165 81 137
160×50 SD1C1205 32 243 156 165 86 137
160×63 SD1C1206 35 283 161 165 100 160
200×25 SD1C1402 32 254 176 165 71 130
200×32 SD1C1403 32 254 176 165 76 130
200×40 SD1C1404 32 254 176 165 81 137
200×50 SD1C1405 32 254 176 165 86 137
200×63 SD1C1406 35 303 181 165 100 160

*250×25 SD1C1602 32 279 201 165 76 130
*250×32 SD1C1603 32 279 201 165 76 130
*250×40 SD1C1604 32 279 201 165 81 137
*250×50 SD1C1605 32 279 201 165 86 137
*250×63 SD1C1606 35 328 206 165 100 160

 * Future Products

Electrofusion Fittings

HDPE 100

کمربند الکتروفیوژن
Tapping saddle with 360° Rotatable outlet

Электросварные Отводы 
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12 Electrofusion Fittings

HDPE 100

کو پلر الکتروفیوژن
Electrofusion Coupler

Электросварные Муфты

Nominal size (dn) (mm) Code L (mm) f (mm) Z (mm)

*20 CU1C01 41 10 82

*25 CU1C02 41 10 82

*32 CU1C03 44 10 88

*40 CU1C04 49 10 98

*50 CU1C05 55 10 110

  63 CU1C06 47 17 95

  75 CU1C07 52 21 106

  90 CU1C08 61 26 123

  110 CU1C09 71 36 144

  125 CU1C10 78 39 157

  160 CU1C12 88 51 177

  200 CU1C14 100 59 204

  225 CU1C15 110 72 221

  250 CU1C16 115 60 233

  315 CU1C18 130 67 262

*355 CU1C19 164 42 328

*400 CU1C20 179 47 358

•SDR 26, SDR 21, SDR 9 and SDR 7.4 are produced according to customer order
* Future Products



Electrofusion Fittings

HDPE 100

سه راهی °90 مساوی الکتروفیوژن
Electrofusion Equal Tee 90˚

Электросварные Равные Тройники 90˚

Nominal size (mm) Code Z (mm) Z1 (mm) L1 (mm) L (mm)

63 EF1C06 313 115 66 47

75 EF1C07 350 129 71 52

90 EF1C08 393 143 70 61

110 EF1C09 460 167 85 71

125 EF1C10 491 168 90 78

160 EF1C12 576 200 200 88

200 EF1C14 648 239 239 100

225 EF1C15 674 262 262 110

250 EF1C16 747 282 282 115

315 EF1C18 855 323 298 130
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Nominal 
size (mm)

Code Z (mm) Z1 (mm) L1 (mm) L (mm)

75×63 EF2C0706 354 126 66 52

90×63 EF2C0806 393 133 67 61

90×75 EF2C0807 389 128 70 61

110×63 EF2C0906 460 168 66 71

110×75 EF2C0907 462 159 72 71

110×90 EF2C0908 460 155 80 71

125×63 EF2C1006 492 166 66 78

125×75 EF2C1007 491 167 71 78

125×90 EF2C1008 488 163 81 78

  125×110 EF2C1009 496 168 86 78

160×63 EF2C1206 580 197 67 88

160×75 EF2C1207 576 195 75 88

160×90 EF2C1208 574 201 83 88

  160×110 EF2C1209 581 204 88 88

200×63 EF2C1406 640 220 72 100

200×75 EF2C1407 640 220 72 100

200×90 EF2C1408 648 228 83 100

  200×110 EF2C1409 635 215 79 100

  200×160 EF2C1412 650 214 90 100

250×90 EF2C1608 745 267 79 115

  250×110 EF2C1609 745 270 87 115

  250×125 EF2C1610 745 268 95 115

  250×160 EF2C1612 745 270 103 115

  250×200 EF2C1614 745 268 101 115

315×90 EF2C1808 855 296 92 130

  315×110 EF2C1809 855 296 92 130

  315×125 EF2C1810 855 296 92 130

  315×160 EF2C1812 840 289 87 130

  315×200 EF2C1814 850 301 95 130

  315×250 EF2C1816 845 296 103 130

HDPE 100

سه راهی °90 نا مساوی الکتروفیوژن
Electrofusion Reduced Tee 90°

Электросварные Равные Тройники 90˚

Electrofusion Fittings14



HDPE 100

زانوی °90 الکتروفیوژن
Electrofusion Elbow 90˚

Электросварные Угольники 90˚

Nominal size (mm) Code Z (mm) L (mm)

63 EF3C06 159 47

75 EF3C07 172 52

90 EF3C08 188 61

110 EF3C09 224 71

125 EF3C10 250 78

160 EF3C12 288 88

200 EF3C14 348 100

225 EF3C15 353 110

250 EF3C16 365 115

315 EF3C18 459 130

Electrofusion Fittings 15



زانوی °45  الکتروفیوژن
Electrofusion Elbow 45˚

Электросварные Угольники 45˚

Nominal size (mm) Code Z (mm) L (mm)

63 EF4C06 141 47

75 EF4C07 157 52

90 EF4C08 181 61

110 EF4C09 192 71

125 EF4C10 208 78

160 EF4C12 236 88

200 EF4C14 280 100

225 EF4C15 294 110

250 EF4C16 325 115

315 EF4C18 336 130

HDPE 100

Electrofusion Fittings16



تبدیل الکتروفیوژن
Electrofusion Reducer

Электросварные ПереходникиHDPE 100

Nominal size (mm) Code Lt (mm) L1 (mm) L2 (mm)

75*63 EF5C0706 243 47 52

90*63 EF5C0806 247 47 61

90*75 EF5C0807 265 52 61

110*63 EF5C0906 286 47 71

110*75 EF5C0907 290 52 71

110*90 EF5C0908 299 61 71

125*90 EF5C1008 349 61 78

125*110 EF5C1009 300 71 78

160*90 EF5C1208 361 61 88

160*110 EF5C1209 386 71 88

160*125 EF5C1210 381 78 88

200*110 EF5C1409 419 71 100

200*160 EF5C1412 471 88 100

250*110 EF5C1609 471 71 115

250*160 EF5C1612 497 88 115

250*200 EF5C1614 502 100 115

Electrofusion Fittings 17



کپ الکتروفیوژن
Electrofusion Cap

Электросварные ЗаглушкиHDPE 100

Nominal size (mm) Code Z (mm) L (mm)

  63 EF6C06 112 47

  75 EF6C07 130 52

  90 EF6C08 149 61

  110 EF6C09 162 71

  125 EF6C10 178 78

  160 EF6C12 210 88

  200 EF6C14 235 100

Electrofusion Fittings18



فلنج
Flange Adaptor-Type A

Литые Фланцы

•Could be weld with electrofusion coupler
Type A: Without chamfer suitable for flanged connection .

Nominal size 
(mm)

Code h1 (mm)
d2 (mm) d3 (mm)

Z (mm)

Normal Long PN10 PN16 Normal Long

25 FL1C02 FL3C02 9 9 58 34 73.5 85

32 FL1C03 FL3C03 10 10 67 38 80 85

40 FL1C04 FL3C04 11 11 77 48 81 85

50 FL1C05 FL3C05 12 12 87 61 83 85

63 FL1C06 FL3C06 14 14 101 74 92 95

75 FL1C07 FL3C07 16 16 121 89 111 125

90 FL1C08 FL3C08 17 17 138 103 120 140

110 FL1C09 FL3C09 18 18 158 125 127 160

125 FL1C10 FL3C10 18 25 158 129 121 170

140 FL1C11 FL3C11 18 25 187 156 153 200

160 FL1C12 FL3C12 18 25 210 172 164 200

180 FL1C13 FL3C13 20 30 212 183 171 200

200 FL1C14 FL3C14 24 32 270 231 180 200

225 FL1C15 FL3C15 24 32 274 235 193 200

250 FL1C16 - 25 35 321 288 200 -

280 FL1C17 - 25 35 322 283 163 -

315 FL1C18 - 25 35 370 330 222 -

355 FL1C19 - 30 40 433 373 178 -

400 FL1C20 - 33 46 481 423 154 -

450 FL1C21 - 46 60 620 530 160 -

500 FL1C22 - 46 60 620 522 170 -

560 FL1C23 - 50 60 673 617 178 -

630 FL1C24 - 50 60 695 643 154 -

HDPE 100

Injection Moulded 19



Nominal 
size (mm)

Code h1 (mm)
d2 (mm) d3 (mm) d4 (mm)

Z (mm)

Normal Long PN10 PN16 Normal Long

25 FL2C02 FL4C02 9 9 58 34 - 73.5 85

32 FL2C03 FL4C03 10 10 67 38 - 80 85

40 FL2C04 FL4C04 11 11 77 48 - 81 85

50 FL2C05 FL4C05 12 12 87 61 - 83 85

63 FL2C06 FL4C06 14 14 101 74 - 92 95

75 FL2C07 FL4C07 16 16 121 89 66 111 125

90 FL2C08 FL4C08 17 17 138 103 78 120 140

110 FL2C09 FL4C09 18 18 158 125 100 127 160

125 FL2C10 FL4C10 18 25 158 129 114 121 170

140 FL2C11 FL4C11 18 25 187 156 127 153 200

160 FL2C12 FL4C12 18 25 210 172 151 164 200

180 FL2C13 FL4C13 20 30 212 183 158 171 200

200 FL2C14 FL4C14 24 32 270 231 203 180 200

225 FL2C15 FL4C15 24 32 274 235 210 193 200

250 FL2C16 - 25 35 321 288 245 200 -

280 FL2C17 - 25 35 322 283 265 163 -

315 FL2C18 - 25 35 370 330 300 222 -

355 FL2C19 - 30 40 433 373 340 178 -

400 FL2C20 - 33 46 481 423 385 154 -

450 FL2C21 - 46 60 620 530 400 160 -

500 FL2C22 - 46 60 620 522 440 170 -

560 FL2C23 - 50 60 673 617 490 178 -

630 FL2C24 - 50 60 695 643 545 154 -

• Could be weld with electrofusion coupler
Type B: With chamfer suitable for butterfly valve .

Injection Moulded

فلنج
Flange Adaptor-Type B

Литые ФланцыHDPE 100

20



  Producing up to size 315 mm with SDR 9 and SDR 7.4
* Future Products

Nominal size (dn) (mm) Code Z (mm) Z1 (mm) L (mm)

*20 TE1C01 143 74 41

*25 TE1C02 158 78 41

  32 TE1C03 166 82 45

  40 TE1C04 188 96 50

  50 TE1C05 248 126 69

  63 TE1C06 219 115 66

  75 TE1C07 246 129 71

  90 TE1C08 271 143 70

  110 TE1C09 318 167 85

  125 TE1C10 335 168 90

*140 TE1C11 393 192 92

  160 TE1C12 400 200 101

  180 TE1C13 465 233 106

  200 TE1C14 448 239 108

  225 TE1C15 454 262 102

  250 TE1C16 517 282 100

  280 TE1C17 600 323 94

  315 TE1C18 595 298 92

  355 TE1C19 650 325 121

  400 TE1C20 645 325 100

  450 TE1C21 970 510 200

  500 TE1C22 970 510 200

سه راهی °90  مساوی
Equal Tee 90˚

Литые Тройники Соединительные 90˚HDPE 100

Injection Moulded 21



Nominal 
size (mm)

Code
L1 

(mm)

L2 
(mm)

Z1 
(mm)

Z2 
(mm)

63×40 TE4C0604 66 49 217 105

63×50 TE4C0605 67 63 220 109

75×40 TE4C0704 72 50 249 119

75×50 TE4C0705 71 63 246 121

75×63 TE4C0706 72 66 250 126

90×63 TE4C0806 71 67 271 133

90×75 TE4C0807 69 70 267 128

110×63 TE4C0906 87 66 318 168

110×75 TE4C0907 81 72 320 159

110×90 TE4C0908 86 80 318 155

125×63 TE4C1006 89 66 336 166

125×75 TE4C1007 89 71 337 167

125×90 TE4C1008 89 81 332 163

  125×110 TE4C1009 90 86 340 168

160×63 TE4C1206 102 67 404 197

160×75 TE4C1207 98 75 400 195

160×90 TE4C1208 101 83 398 201

  160×110 TE4C1209 102 88 405 204

200×63 TE4C1406 116 72 440 220

200×75 TE4C1407 115 72 440 220

200×90 TE4C1408 117 83 448 228

  200×110 TE4C1409 104 79 435 215

Nominal 
size (mm)

Code
L1 

(mm)

L2 
(mm)

Z1 
(mm)

Z2 
(mm)

  200×160 TE4C1412 116 90 450 214

250×90 TE4C1608 103 79 515 267

  250×110 TE4C1609 102 87 515 270

  250×125 TE4C1610 101 95 515 268

  250×160 TE4C1612 102 103 515 270

  250×200 TE4C1614 100 101 515 268

315×90 TE4C1608 92 92 595 296

  315×110 TE4C1809 92 92 595 296

  315×125 TE4C1810 92 92 595 296

  315×160 TE4C1812 87 87 580 289

  315×200 TE4C1814 91 95 590 301

  315×250 TE4C1816 91 103 585 296

  355×110 TE4C1909 118 87 640 290

  355×160 TE4C1912 118 102 640 307

  355×200 TE4C1914 119 119 644 332

  355×250 TE4C1916 120 113 645 324

  400×160 TE4C2012 98 100 645 335

  400×200 TE4C2014 99 102 643 337

  400×250 TE4C2016 98 100 650 330

 Producing up to size 315mm with SDR9 and SDR 7.4
  - Other branches with make by Reducer.

سه راهی °90 نا مساوی
Reduced Tee 90˚

Литые Тройники Переходные 90˚HDPE 100

Injection Moulded22



Nominal size (mm) Code Z (mm) L (mm)

*20 EL3C01 63 41

*25 EL3C02 63 41

  32 EL3C03 72 45

  40 EL3C04 80 50

  50 EL3C05 110 60

  63 EL3C06 112 61

  75 EL3C07 120 60

  90 EL3C08 127 55

  110 EL3C09 153 84

  125 EL3C10 172 85

  160 EL3C12 200 102

  180 EL3C13 245 126

  200 EL3C14 248 117

  225 EL3C15 243 111

  250 EL3C16 250 95

  315 EL3C18 329 120

  355 EL3C19 325 118

  400 EL3C20 376 120

  450 EL3C21 380 120

  500 EL3C22 390 120

 Producing up to size 315 mm with SDR 9 and SDR 7.4
* Future Products

زانوی  90°
Elbow 90˚

Литые Угольники 90˚HDPE 100

Injection Moulded 23



Nominal size (mm) Code Z (mm) L (mm)

*25 EL1C02 63 41

*32 EL1C03 72 44

*40 EL1C04 80 49

  50 EL1C05 92 58

  63 EL1C06 94 58

  75 EL1C07 105 60

  90 EL1C08 120 79

  110 EL1C09 121 85

  125 EL1C10 130 88

  160 EL1C12 148 85

  180 EL1C13 166 106

  200 EL1C14 180 100

  225 EL1C15 184 111

  250 EL1C16 210 128

  315 EL1C18 206 120

*355 EL1C19 200 120

  400 EL1C20 222 118

 Producing up to size 315 mm with SDR 9 and SDR 7.4
*Future Products

Injection Moulded

زانوی 45°
Elbow 45˚

Литые Угольники  45˚HDPE 100
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Nominal 
size (mm)

Code L1 (mm) L (mm) Lt (mm)

*40×32 RE1C0403 45 50 125

  50×25 RE1C0502 48 59 134

  50×32 RE1C0503 33 56 122

  50×40 RE1C0504 35 56 125

  63×32 RE1C0603 39 59 131

  63×40 RE1C0604 49 56 132

  63×50 RE1C0605 59 51 127

  75×50 RE1C0705 57 66 148

  75×63 RE1C0706 62 68 144

  90×63 RE1C0806 51 69 139

  90×75 RE1C0807 66 69 152

  110×20 RE1C0901 41 77 154

  110×32 RE1C0903 41 77 154

  110×63 RE1C0906 54 80 168

  110×75 RE1C0907 54 77 167

  110×90 RE1C0908 64 82 167

  125×90 RE1C1008 73 91 210

    125×110 RE1C1009 63 74 151

  160×90 RE1C1208 87 76 212

    160×110 RE1C1209 83 101 227

    160×125 RE1C1210 70 94 215

    200×110 RE1C1409 88 101 248

    200×160 RE1C1412 86 132 283

    250×110 RE1C1609 85 120 285

    250×160 RE1C1612 96 121 294

    250×200 RE1C1614 88 122 287

  *315×250 RE1C1816 135 88 300

    500×400 RE1C2220

100 100 380

    500×450 RE1C2221

    560×400 RE1C2320

    560×450 RE1C2321

    560×500 RE1C2322

    630×400 RE1C2420

    630×450 RE1C2421

    630×500 RE1C2422

    630×560 RE1C2423

 Producing up to size 315 mm with SDR 9 and SDR 7.4
*Future Products

Injection Moulded

تبدیل تک پله ای
Concentric Reducer long spigot

Литые Одноступенчатые ПереходникиHDPE 100
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Nominal size (mm)
Sub Dimension 

(mm)
Code L1 (mm) L2 (mm) Lt (mm) L (mm)

140×75

  90×75 RE2C0807 25 17 54

201

110×90 RE2C0908 30 25 80

110×75 RE2C0907 30 17 116

125×75 RE2C1007 30 30 155

125×90 RE2C1008 30 25 135

  125×110 RE2C1009 30 30 72

140×75 RE2C1107 31 17 201

140×90 RE2C1108 31 25 172

  140×110 RE2C1109 31 30 120

  140×125 RE2C1110 31 30 75

200x110

  125×110 RE2C1009 25 25 56

220

  160×110 RE2C1209 35 25 121

  160×125 RE2C1210 35 25 70

  180×110 RE2C1309 31 25 165

  180×125 RE2C1310 31 25 100

  180×160 RE2C1312 31 35 78

  200×110 RE2C1409 36 25 220

  200×125 RE2C1410 36 25 111

  200×160 RE2C1412 36 35 145

  200×180 RE2C1413 36 31 94

315×160

  200×160 RE2C1412 29 30 80

265

  225×160 RE2C1512 29 30 121

  225×200 RE2C1514 28 29 70

  250×160 RE2C1612 30 30 158

  250×200 RE2C1614 30 29 108

  250×225 RE2C1615 30 28 70

  280×160 RE2C1712 28 30 201

  280×200 RE2C1714 28 29 146

  280×225 RE2C1715 28 28 109

  280×250 RE2C1716 28 30 68

  315×160 RE2C1812 47 30 265

  315×200 RE2C1814 47 29 212

  315×225 RE2C1815 47 28 172

  315×250 RE2C1816 47 30 131

  315×280 RE2C1817 47 28 91

Injection Moulded

تبدیل چند پله ای
Concentric Reducer short spigot

Литые Одноступенчатые ПереходникHDPE 100
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Nominal size (mm)
Sub Dimension 

(mm)
Code L1 (mm) L2 (mm) Lt (mm) L (mm)

400x200

  225×200 RE2C1514 41 31 64

395

  250×200 RE2C1614 40 31 148

  250×225 RE2C1615 40 41 98

  315×200 RE2C1814 39 31 240

  315×225 RE2C1815 39 41 188

  315×250 RE2C1816 39 40 129

  355×200 RE2C1914 39 31 307

  355×225 RE2C1915 39 41 257

  355×250 RE2C1916 39 40 198

  355×315 RE2C1918 39 39 109

  400×200 RE2C2014 63 31 395

  400×225 RE2C2015 63 41 350

  400×250 RE2C2016 63 40 290

  400×315 RE2C2018 63 39 200

  400×355 RE2C2019 63 39 132

 Producing up to size 400 mm with SDR 9 and SDR 7.4

Injection Moulded

تبدیل چند پله ای
Concentric Reducer short spigot

Литые Одноступенчатые ПереходникHDPE 100
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Nominal size (mm) Code Z (mm) L (mm)

*25 CA1C02 50 40

*32 CA1C03 50 40

  40 CA1C04 63 57

  50 CA1C05 63 57

  63 CA1C06 65 52

  75 CA1C07 78 57

  90 CA1C08 88 65

  110 CA1C09 91 68

  125 CA1C10 100 79

  160 CA1C12 122 88

  200 CA1C14 135 114

*250 CA1C16 205 120

*315 CA1C18 225 150

 Producing up to size 315 mm with SDR 9 and SDR 7.4
* Future Products

کپ
Cap

Литые ЗаглушкиHDPE 100

Injection Moulded28



Nominal size (mm) Code Zk (mm) Le (mm)

  90 CR1C08 149 80

  110 CR1C09 165 85

*125 CR1C10 175 85

  160 CR1C12 206 100

  200 CR1C14 245 118

  250 CR1C16 303 144

*315 CR1C18 330 155

 Producing up to size 315 mm with SDR 9 and SDR 7.4
* Future Products

چهار راهی
Cross 90˚

Литые КрестовиныHDPE 100

Injection Moulded 29



Nominal 
size (mm)

Code
D (mm)

P (mm) Z (mm) T (mm)
H (mm) Bolt 

NumberPN16 PN10 PN16 PN10

63 FL5C06 165 165 125 82 18 18 18 4

75 FL5C07 185 185 145 100 18 18 18 8

90 FL5C08 200 200 160 106 20 18 18 8

  110 FL5C09 220 220 180 112 20 18 18 8

  125 FL5C10 220 220 180 124 22 18 18 8

  160 FL5C12 285 285 240 132 25 22 22 8

  200 FL5C14 340 340 295 140 25 22 22 12-8

  250 FL5C16 405 395 350 160 30 26 22 12

  315 FL5C18 460 445 400 180 35 26 22 12

*355 FL5C19 520 505 460 225 40 26 22 16

*400 FL5C20 580 565 515 240 40 30 26 16

• Could be weld with electrofusion coupler.
• Ring Steel : DIN2501
*Future Products

فلنج هسته فولادی
Steel Core Hole Flange

Фланцы Со Стальными СердечникамиHDPE 100

Flanged Fittings30



سه راهی °90 مساوی فلنجدار
Flat Face Flanged Equal Tee 90˚

Фланцевые Равные Тройники 90˚HDPE 100

Flanged Fittings

Nominal size (mm) Code D (mm) P (mm) Z1 (mm) Z (mm) T ±2 (mm) Bolt Number

  90 TE6C08 200 160 148 309 20 8

  110 TE6C09 215 180 165 360 20 8

125 TE6C10 245 180 214 430 20 8

  160 TE6C12 280 240 247 500 20 8

  200 TE6C14 342 295 300 595 22 8

  250 TE6C16 395 350 295 600 26 12

  315 TE6C18 445 400 171 595 30 12

• PN4 bar and 6 bar : without backing ring

 PN10 bar : With backing ring

 PN16 & 10 bar : Using steel core hole flange
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Nominal 
size (mm)

Code
D1 

(mm)

D2 
(mm)

P1 
(mm)

P2 
(mm)

Z1 
(mm)

Z2 
(mm)

T1 ±2 
(mm)

T2 ±2 
(mm)

Bolt 
Number

110×75 TE7C0907 217 183 180 145 360 174 20 18 8-4

110×90 TE7C0908 218 195 180 160 360 172 22 22 8-8

160×75 TE7C1207 278 183 240 145 495 248 22 18 8-4

160×90 TE7C1208 278 195 240 160 495 248 22 22 8-8

  160×110 TE7C1209 278 218 240 180 495 248 22 20 8-8

200×90 TE7C1408 335 195 295 160 593 303 22 20 8-8

  200×110 TE7C1409 340 219 295 180 590 301 22 20 8-8

  200×160 TE7C1412 340 278 295 240 590 301 22 22 8-8

250×90 TE7C1608 395 200 350 160 600 300 26 20 12-8

  250×110 TE7C1609 395 218 350 180 600 300 26 20 12-8

  250×160 TE7C1612 395 282 350 240 585 295 28 22 12-8

315×90 TE7C1808 444 200 400 160 595 300 30 22 12-8

  315×110 TE7C1809 444 218 400 180 595 300 30 22 12-8

  315×160 TE7C1812 444 280 400 240 600 302 30 24 12-8

  315×200 TE7C1814 444 338 400 295 595 300 30 26 12-8

سه راهی °90 نا مساوی فلنجدار
Flat Face Flanged Reduced Tee 90˚

Фланцевые Не Равные Тройники 90˚HDPE 100

• PN4 bar and 6 bar : without backing ring

 PN10 bar : With backing ring

 PN16 & 10 bar : Using steel core hole flange

Flanged Fittings32



HDPE 100

Flanged Fittings

زانوی°90 فلنجدار
Flat Face Flanged Elbow 90°
Фланцевые Угольники 90˚

Nominal size (mm) Code D (mm) P (mm) Z (mm) T±2 (mm) Bolt Number

  90 EL6C08 200 160 152 18 8

  110 EL6C09 215 180 183 20 8

  125 EL6C10 243 180 218 20 8

  160 EL6C12 280 240 300 22 8

  200 EL6C14 340 295 280 22 8

  250 EL6C16 395 350 300 24 12

  315 EL6C18 445 400 300 28 12

• PN4 bar and 6 bar : without backing ring

 PN10 bar : With backing ring

 PN16 & 10 bar : Using steel core hole flange

33



Nominal size (mm) Code D (mm) P (mm) H (mm) T±2 (mm) Bolt Number

  63 CA2C06 164 125 96 18 4

  75 CA2C07 185 145 110 18 4

  90 CA2C08 195 160 120 18 8

  110 CA2C09 219 180 141 27 8

  125 CA2C10 248 180 138 25 8

  160 CA2C12 282 240 155 22 8

  200 CA2C14 340 295 165 22 8

HDPE 100

کپ فلنجدار
Flat Face Flanged Cap

Фланцевые Заглушки

• PN4 bar and 6 bar : without backing ring

 PN10 bar : With backing ring

 PN16 & 10 bar : Using steel core hole flange

Flanged Fittings34



35Mitering Fittings

زانوی°90 ماشینکاری
Fabricated Elbow 90˚

Сварные Угольники 90˚HDPE 100

Nominal size (mm) Code Zmin (mm) *r (mm) Le (mm)

90 EL4C08 261 135 150

110 EL4C09 315 165 150

125 EL4C10 338 188 150

140 EL4C11 360 210 150

160 EL4C12 390 240 150

180 EL4C13 420 270 150

200 EL4C14 450 300 150

225 EL4C15 488 338 150

250 EL4C16 625 375 250

280 EL4C17 670 420 250

315 EL4C18 773 473 300

355 EL4C19 833 533 300

400 EL4C20 900 600 300

450 EL4C21 975 675 300

500 EL4C22 1100 750 350

560 EL4C23 1190 840 350

630 EL4C24 1295 945 350

710 EL4C25 1415 1065 350

800 EL4C26 1550 1200 350

900 EL4C27 1750 1350 400

1000 EL4C28 1900 1500 400

• Segment-welded fittings have a pressure reduction factor of 0.8
* r=1.5d
α = ± 2°
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Nominal size 
(mm)

Code Zmin (mm)
*r  (mm) Le  (mm)

45° 60° 45° 60°

90 EL2C08 EL11C08 189 207 165 150
110 EL2C09 EL11C09 218 245 165 150
125 EL2C10 EL11C10 228 258 188 150
140 EL2C11 EL11C11 237 271 210 150
160 EL2C12 EL11C12 249 288 240 150
180 EL2C13 EL11C13 262 305 270 150
200 EL2C14 EL11C14 274 323 300 150
225 EL2C15 EL11C15 290 345 338 150
250 EL2C16 EL11C16 412 466 375 250
280 EL2C17 EL11C17 424 492 420 250
315 EL2C18 EL11C18 498 576 473 300
355 EL2C19 EL11C19 520 606 533 300
400 EL2C20 EL11C20 548 646 600 300
450 EL2C21 EL11C21 580 689 675 300
500 EL2C22 EL11C22 665 783 750 350
560 EL2C23 EL11C23 698 835 840 350
630 EL2C24 EL11C24 741 896 945 350
710 EL2C25 EL11C25 792 965 1065 350
800 EL2C26 EL11C26 847 1043 1200 350
900 EL2C27 EL11C27 960 1179 1350 400

1000 EL2C28 EL11C28 1022 1266 1500 400

• Segment-welded fittings have a pressure reduction factor of 0.8
* r=1.5d
α = ± 2°

Mitering Fittings

زانوی °45 ماشینکاری
Fabricated Elbow 45˚

Сварные Угольники 45˚HDPE 100



37Mitering Fittings

زانوی 11/25°، 22/5°، 30°
Elbow 11.25˚/ 22.5˚/ 30˚

Литые Угольники 11.25˚/ 22.5˚/ 30˚HDPE 100

Nominal size (mm)
Code

Zmin (mm) L (mm)
11.25° 22.5° 30°

  50 EL8C05 EL9C05 EL10C05 90 60

  63 EL8C06 EL9C06 EL10C06 90 60

  75 EL8C07 EL9C07 EL10C07 95 60

  90 EL8C08 EL9C08 EL10C08 110 80

  110 EL8C09 EL9C09 EL10C09 95 63

  125 EL8C10 EL9C10 EL10C10 130 88

  160 EL8C12 EL9C12 EL10C12 140 90

  180 EL8C13 EL9C13 EL10C13 160 107

  200 EL8C14 EL9C14 EL10C14 170 113

  225 EL8C15 EL9C15 EL10C15 185 122

  250 EL8C16 EL9C16 EL10C16 200 130

  315 EL8C18 EL9C18 EL10C18 230 177

  355 EL8C19 EL9C19 EL10C19 210 120

400 EL8C20 EL9C20 EL10C20 210 120
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Nominal size (mm) Code Zk1 min (mm) L1 (mm) Le1 min (mm)

90 TE2C08 170 360 150

110 TE2C09 205 410 150

125 TE2C10 215 430 150

140 TE2C11 220 440 150

160 TE2C12 230 460 150

180 TE2C13 240 480 150

200 TE2C14 250 500 150

225 TE2C15 265 530 150

250 TE2C16 375 750 250

280 TE2C17 390 780 250

315 TE2C18 460 920 300

355 TE2C19 480 960 300

400 TE2C20 500 1000 300

450 TE2C21 525 1050 300

500 TE2C22 600 1200 350

560 TE2C23 630 1260 350

630 TE2C24 665 1330 350

710 TE2C25 705 1410 350

800 TE2C26 750 1500 350

900 TE2C27 850 1700 400

1000 TE2C28 900 1800 400

• Segment-welded fittings have a pressure reduction factor of 0.6
α = ± 2°

سه راهی°90 مساوی ماشینکاری
Fabricated Equal Tee 90˚

Равные Сварные Тройники 90˚HDPE 100

Mitering Fittings



39Mitering Fittings

Nominal 
size (mm)

Code Z1
  

(m
m

)

Z2
 m

in
 

(m
m

)

  315 × 125 TE9C1810

10
00

47
5

  315 × 110 TE9C1809

315 × 90 TE9C1808

315 × 75 TE9C1807

315 × 63 TE9C1806

  355 × 125 TE9C1910

10
00

47
7

  355 × 110 TE9C1909

355 × 90 TE9C1908

355 × 75 TE9C1907

355 × 63 TE9C1906

  400 × 160 TE9C2012

10
00

50
0

  400 × 125 TE9C2010

  400 × 110 TE9C2009

400 × 90 TE9C2008

400 × 75 TE9C2007

400 × 63 TE9C2006

  450 × 180 TE9C2113

10
00

52
5

  450 × 160 TE9C2112

  450 × 125 TE9C2110

  450 × 110 TE9C2109

450 × 90 TE9C2108

450 × 75 TE9C2107

450 × 63 TE9C2106

  500 × 200 TE9C2214

10
00

55
0

  500 × 180 TE9C2213

  500 × 160 TE9C2212

  500 × 125 TE9C2210

  500 × 110 TE9C2209

500 × 90 TE9C2208

500 × 75 TE9C2207

500 × 63 TE9C2206

  560 × 225 TE9C2315

10
00

58
0

  560 × 200 TE9C2314

  560 × 180 TE9C2313

  560 × 160 TE9C2312

  560 × 125 TE9C2310

  560 × 110 TE9C2309

560 × 90 TE9C2308

Nominal 
size (mm)

Code Z1
  

(m
m

)

Z2
 m

in
 

(m
m

)

630 × 250 TE9C2416

12
00

81
5

630 × 225 TE9C2415

630 × 200 TE9C2414

630 × 180 TE9C2413

630 × 160 TE9C2412

710 × 280 TE9C2517

12
00

85
5

710 × 250 TE9C2516

710 × 225 TE9C2515

710 × 200 TE9C2514

710 × 180 TE9C2513

710 × 160 TE9C2512

800 × 315 TE9C2618

12
00

90
0

800 × 280 TE9C2617

800 × 250 TE9C2616

800 × 225 TE9C2615

800 × 200 TE9C2614

800 × 160 TE9C2612

900 × 355 TE9C2719
12

00

95
0

900 × 315 TE9C2718

900 × 280 TE9C2717

900 × 250 TE9C2716

900 × 225 TE9C2715

900 × 200 TE9C2714

900 × 160 TE9C2712

900 × 160 TE9C2712

سه راهی °90 نا مساوی
Saddle Fusion Tee

Литые Тройники Переходные 90˚HDPE 100
ASTM F2620
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سه راهی°45 مساوی ماشینکاری
Fabricated Equal Tee 45˚

Равные Сварные Тройники 45˚

Nominal size (mm) Code Z (mm) L (mm) Z1 min (mm)

90 TE3C08 295 445

150

110 TE3C09 325 500
125 TE3C10 355 545
140 TE3C11 375 581
160 TE3C12 412 642
180 TE3C13 450 700
200 TE3C14 487 759
225 TE3C15 530 830
250 TE3C16 580 905

250
280 TE3C17 630 995
315 TE3C18 690 1090

300
355 TE3C19 730 1155
400 TE3C20 800 1250
450 TE3C21 850 1325
500 TE3C22 900 1400
560 TE3C23 950 1480

350
630 TE3C24 1000 1545
710 TE3C25 1090 1670 350
800 TE3C26 1180 1810 350
900 TE3C27 1320 1990 400

1000 TE3C28 1360 2070 400

• Segment-welded fittings have a pressure reduction factor of 0.6
α = ± 2°

Mitering Fittings

HDPE 100
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Flange Size (mm) Code D (mm) d3 (mm) K (mm) d2 (mm)
Bolt 

Number
Bolt Size T±1.5 (mm)

63 RI1C06 165 78 125 18 4 M 16 18

75 RI1C07 185 92 145 18 4 M 16 18

90 RI1C08 201 108 160 18 8 M 16 20

110 RI1C09 221 130 180 18 8 M 16 20

125 RI1C10 251 135 180 18 8 M 16 20

160 RI1C12 286 177 240 22 8 M 20 24

200 RI1C14 340 235 295 22 8 M 20 24

225 RI1C15 340 238 295 22 8 M 20 24

250 RI1C16 409 288 350 22 12 M 20 30

315 RI1C18 463 338 400 22 12 M 20 34

*355 RI1C19 520 376 470 26 16 M20 40

*400 RI1C20 580 430 525 30 16 M24 40

 Possible To use For PN6 & PN10 .

• Ring Steel : DIN2501

* Future Products

رینگ پلیمری
PP/Steel Backing Ring

Металлические Кольца

Backing Ring



Backing Ring

Pipe Outside
Code D (mm) K (mm) d2 (mm) Bolt Number

in mm

1/2 20 RI2S01 90 60.3 15.87 4

3/4 25 RI2S02 100 69.9 15.87 4

1 32 RI2S03 110 79.4 15.87 4

1 1/4 40 RI2S04 115 88.9 15.87 4

1 1/2 50 RI2S05 125 98.4 15.87 4

2 63 RI2S06 150 120.7 19.05 4

2 1/2 75 RI2S07 180 139.7 19.05 4

3 90 RI2S08 190 152.4 19.05 4

4 110 RI2S09 230 190.5 19.05 8

5 125 RI2S10 255 215.9 22.22 8

6 160 RI2S12 280 241.3 22.22 8

8 200 RI2S14 345 298.5 22.22 8

10 250 RI2S16 405 362.0 25.4 12

12 315 RI2S18 485 431.8 25.4 12

14 355 RI2S19 535 476.3 28.57 12

16 400 RI2S20 595 539.8 28.57 16

18 450 RI2S21 635 577.9 31.75 16

20 500 RI2S22 700 635.0 31.75 20

24 630 RI2S24 815 749.3 34.92 20

رینگ فولادی
Backing Ring (ASME B16.5 - Class 150)

Металлические Кольца

42 Backing Ring



43Backing Ring

رینگ فولادی
Backing Ring (EN 1092 - 2013) - PN10

Металлические Кольца

DN
Pipe Outside 

(mm)
Code D (mm) K (mm) d2 (mm)

Bolting

Number Size

20 25 RI4S02 105 75 14 4 M12

25 32 RI4S03 115 85 14 4 M12

32 40 RI4S04 140 100 18 4 M16

40 50 RI4S05 150 110 18 4 M16

50 63 RI4S06 165 125 18 4 M16

65 75 RI4S07 185 145 18 8 M16

80 90 RI4S08 200 160 18 8 M16

100 110 RI4S09 220 180 18 8 M16

100 125 RI4S10 220 180 18 8 M16

125 140 RI4S11 250 210 18 8 M16

150 160 RI4S12 285 240 22 8 M20

150 180 RI4S13 285 240 22 8 M20

200 200 RI4S14 340 295 22 8 M20

200 225 RI4S15 340 295 22 8 M20

250 250 RI4S16 395 350 22 12 M20

250 280 RI4S17 395 350 22 12 M20

300 315 RI4S18 445 400 22 12 M20

350 355 RI4S19 505 460 22 16 M20

400 400 RI4S20 565 515 26 16 M24

450 450 RI4S21 615 565 26 20 M24

500 500 RI4S22 670 620 26 20 M24

600 630 RI4S24 780 725 30 20 M27



رینگ فولادی 
Backing Ring (EN 1092 - 2013) - PN16

Металлические Кольца

DN
Pipe Outside 

(mm)
Code D (mm) K (mm) d2 (mm)

Bolting

Number Size

20 25 RI5S02 105 75 14 4 M12

25 32 RI5S03 115 85 14 4 M12

32 40 RI5S04 140 100 18 4 M16

40 50 RI5S05 150 110 18 4 M16

50 63 RI5S06 165 125 18 4 M16

65 75 RI5S07 185 145 18 8 M16

80 90 RI5S08 200 160 18 8 M16

100 110 RI5S09 220 180 18 8 M16

100 125 RI5S10 220 180 18 8 M16

125 140 RI5S11 250 210 18 8 M16

150 160 RI5S12 285 240 22 8 M20

150 180 RI5S13 285 240 22 8 M20

200 200 RI5S14 340 295 22 12 M20

200 225 RI5S15 340 295 22 12 M20

250 250 RI5S16 405 355 26 12 M24

250 280 RI5S17 405 355 26 12 M24

300 315 RI5S18 460 410 26 12 M24

350 355 RI5S19 520 470 26 16 M24

400 400 RI5S20 580 525 30 16 M27

450 450 RI5S21 640 585 30 20 M27

500 500 RI5S22 715 650 33 20 M30

600 630 RI5S24 840 770 36 20 M33

Backing Ring44



Gasket 45

Pipe Outside 
Diameter

(mm)

Code
d10

Outside of
Gasket (mm)

Pipe Series (Inside Of Gasket)
d9 (mm)

b 
(mm)

2 3 4 5

20 GS1E01 45 - - - 16 2

25 GS1E02 58 - - 21 20 2

32 GS1E03 68 - - 28 26 2

40 GS1E04 78 - 36 35 33 2

50 GS1E05 88 - 46 44 41 2

63 GS1E06 102 59 58 56 51 2

75 GS1E07 122 70 69 66 61 2

90 GS1E08 138 84 83 80 74 2

110 GS1E09 158 103 101 97 90 3

125 GS1E10 158 117 115 111 102 3

140 GS1E11 188 131 129 124 114 3

160 GS1E12 212 150 148 142 131 3

180 GS1E13 212 169 166 160 147 3

200 GS1E14 268 188 185 177 164 3

225 GS1E15 268 211 208 199 184 3

250 GS1E16 320 234 231 222 204 3

280 GS1E17 320 263 258 248 229 3

315 GS1E18 370 295 291 279 258 3

355 GS1E19 430 333 328 315 290 3

400 GS1E20 482 375 369 355 327 3

450 GS1E21 585 422 415 399 368 3

500 GS1E22 585 469 461 443 409 3

560 GS1E23 685 525 517 497 456 3

630 GS1E24 685 590 581 559 513 3

710 GS1E25 800 666 655 630 - 3

800 GS1E26 905 750 738 709 - 3

900 GS1E27 1005 844 831 798 - 3

1000 GS1E28 1110 938 923 885 - 3

1200 GS1E29 1330 1126 1108 - - 3

واشر
Gasket

прокладка
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Nominal size (mm) Code R (in) le (mm) Zmin (mm) 

20 TF1C01 1/2 40 85

25 TF1C02 3/4 50 106

 32 TF1C03 1 50 115

40 TF1C04 1 1/4 50 125

50 TF1C05 1 1/2 55 130

63 TF1C06 2 55 129

• Could be weld with electrofusion coupler

Special Fittings

تی اف
Transition Fitting

Муфты КомбинированныеHDPE 100



We are able to produce special fittings like collectors, concenteric Reducer etc;
according to customer order, technical and schematics.

کلکتور
Collector

КоллекторыHDPE 100

Special Fittings 47



Automatic data 
logging

10,000 reports

Welding range Up to pipe & fittings size 1200mm

Data input

Bar code scanner, optionally scanning pen; 
manual input of fitting code sequence or welding 
voltage and time; optionally Fusamatic welding; 
all inputs also possible with novel GT keyboard

Welding 
monitoring 
system

Welding voltage, resistance, welding current, 
established contact, short-circuit, ambient 
temperature, input frequency, input voltage, 
memory control, welding unit temperature, 
maintenance interval

System self-
monitoring

System check, computerized maintenance 
management, incl. recording

Traceability 
pursuant to ISO 
12176-2/4

Commission number 32 alphanumeric 
characters, ISO compliant welder ID code, 
additional data 20 and 15 alphanumeric 
characters, ISO-compliant pipe data, fitting 
data, pipe length, weather conditions, installing 
company, joint number, inventory number, info 
on servicing company

Data output with 
menu

USB interface (USB A) for data download as an 
abstract or extended report in the PDF format to 
a USB stick or a label tag printer, with tag print 
menu;

Display screen
Robust, hi-res temperature range-extended 
screen, character size 8 mm

Weight 16 kg

Dimensions W 236 x H 295 x D 330 mm

Adaptor 4.0 mm in adapter bag

Ingress protection IP54

Automatic 
temperature 
compensation

Yes

warranty 12 months

Miscellaneous

intuitive report review menu incl. search, View 
Weld feature, memory backup, Auto Weld 
feature, buzzer volume set point, measurement 
unit selection (inches/mm, °F/°C)

Languages
EN, DE, FR, BG, CS, ZH, NL, FI, GR, IT, NO, RO, SK, 
TR, RU,…

Production 
Standards and 
Approvals

CE, DVS, WEEE Reg. No. DE74849106, ISO 
9001:2008, Ro HS compliance

Operation 
standards

EN1555,EN12201,ISO4427, INSO14427,IGS-M-
PL-016(2),ISIRI11233

Output voltage 8 V - 48 V

Output current Max. 110 A

Input voltage 180 V - 280 V

Input frequency 40 Hz - 70 Hz

Current 
consumption

AC 16 A

Power rating 3500 W

Recommended 
generator power

3.5 kVA

Temperature 
range

-20°C through +60°C

Power cord 5 m

Welding cable 4 m with 4.7 mm connection terminal

Technical Data of electrofusion welding machine
HST300 Print+2.0

•Welding PE, PP  pipe and fittings 
•size: 20mm – 1200 mm

Electrofusion Welding Machine Specification

Welding machine48



Welding range 
O.D. (mm)

40  
160

63 
200

(63) 75
250

90 
315

90
355

200 
500

315 
630

500 
800

630 
1000

630 
1200

800 
1400

800
1600

Reducer inserts
40 

50 

63   

75   

90     

110     

125     

140     

160    

180    

200    

225    

250   

280   

315   

355  

400  

450  

500  

560  

630    

710   

800   

900    

1000   

1200  

1400 

Manual Hydraulic  Unit WeldControl 2.0 Unit CNC ECO 2.0 Unit

Butt Welding Machine Specification

Welding machine 49



Introduction to plastics

History
As early as 1838 Viktor Regnault succeeded in pro-
ducing polyvinylchloride in a laboratory by exposing 
vinyl chloride to the sun.
In 1912 Fritz Klatte discovered the fundamentals for 
the practical production of PVC.
During the World War I, plastics, which were still new, 
had to replace other materials falling into short sup-
ply.
They were then sometimes over specified with re-
spect to their application. Therefore, plastics needed 
to be improved.
It was necessary to scrutinize the internal structure 
of these new materials closely. Only in 1938 did the 
production of plastics in any, significant volume be-
gin, when the numerous application possibilities had 
been recognized.

1- Ethylene-Monomer              2- Butylene-Monomer

Structure of plastics
Plastics are materials which are created by chemical 
conversion of natural products or in a synthetic1) 
manner from organic2) compounds. The main com-
ponents are the elements carbon (C) and hydrogen 
(H). The basis of most plastics are carbon-hydrogen 
compounds, from which the single components of 
plastics, the so-called monomers3), are produced. 
1- Synthesis: production of a chemical compound from 
different elements or simple molecules. Synthesis is the 
opposite of analysis.
2- Organic media are pure non-metals of natural occur-
rence, e. g. petroleum, coal, wood, natural gas. Inorgan-
ic media are compounds of metal and non-metals, e .g. 
minerals, ores etc.
3- Monomers are the basic molecules, i. e. the smallest 
components of which plastics are built.

The raw material
Raw materials for the manufacture of plastics are nat-
ural compounds, such as cellulose, coal, petroleum 
and natural gas. In a refinery, petroleum is separat-
ed into several components by means of distillation. 
Grouped into evaporisation ranges, gas, benzene, 
petroleum, gaseous oil, and as a residue bitumen are 
obtained during distillation. All components consist 
of hydrocarbons which only differ in size and form of 
the molecules. The most important component for 
plastics production is crude benzene.
In a heat cracking process this crude benzene is bro-
ken down into ethylene, propylene, butylene and 
other hydrocarbons and is then modified.

The raw material
Raw materials for the manufacture of plastics are nat-
ural compounds, such as cellulose, coal, petroleum 
and natural gas. In a refinery, petroleum is separat-
ed into several components by means of distillation. 
Grouped into evaporisation ranges, gas, benzene, 
petroleum, gaseous oil, and as a residue bitumen are 
obtained during distillation. All components consist 
of hydrocarbons which only differ in size and form of 
the molecules. The most important component for 
plastics production is crude benzene.
In a heat cracking process this crude benzene is bro-
ken down into ethylene, propylene, butylene and 
other hydrocarbons and is then modified.

The production of plastics

A Heating 32 % B Traffic 41%
C Other 7 % D Industry 10 %
E Chemicals 10 % F incl. 6 % Plastics

Plastics are manufactured by compounding together 
large number of similar basic components (mono-
mers) through chemical bonding.
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The plastic industry only consumes approximately 6% 
of the petroleum products originating from refiner-
ies.
In Germany the chemical industry uses approximate-
ly 10% of the entire crude oil consumption and this 
includes 6% for plastics.
To produce plastics three different processes are 
used:
• Polymerisation
• Polycondensation
• Polyaddition

Polymerisation

1-Monomer: Ethylene
2- Macromolecule chain: Polyethylene
3- Polymerisation process -->Energy,
Catalist, Additives
Polymerisation is the most frequently used proce-
dure for the synthesis of plastics. Polymerisation 
means the lining up of macromolecule chains with-
out separation of foreign matter.
For example polyethylene, polybutene, polypropyl-
ene, polyvinylchloride and other plastics are all re-
duced by means of polymerization.

Examples:

Ethylene C2H4
Polyethylene
Phenol       +       Formaldehyde
        
Phenolic resin   Water

Polycondensation
During polycondensation similar and dissimilar 
monomers are lined up to become macromolecule 
chains, at the same time separating a byproduct, e. 
g. water, hydrochloric acid, etc.
Polycondensation is applied, for example, to produce 
phenolic resins and polyamids. 

Polyaddition
During polyaddition macromolecules are created 
from chemically different molecules, however with-
out separating a by-product.
The procedure is used for the production of polyure-
thanes and exposed resins (e. g. Araldit).

Classification of plastics
Plastics are subdivided into three main groups:
 Thermoplastics      Thermosets      Elastomers

Thermoplastics are again divided into:

 amorphous      semi-crystalline

Thermosets are divided into:

 Resins      Thermoelastics

Elastomers are divided into:

 Synthetic caoutchouc (rubber)

Distinction of plastics
In the production process, the procedure and the 
addition of additives (stabilisers, catalists, fibres, slip 
additives, etc.) create macromolecules with different 
basic structures.

Thermoplastics
Thermoplastics consist of long filamentary molecules 

with or without branches.
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1- Filamentary molecule without branches

2- Filamentary molecules with branches
These filamentary molecules can be arranged as fol-
lows:
amorphous, i. e. in an inordinate structure or semi- 

crystalline, i. e. in a partially ordinate structure
Crystallisation is increased by slow cooling.
A crystalline              B amor-
phous
Semi-crystalline thermo-
plastics are polyolefines,-
for example:
Amorphous thermoplas-
tics are styrenes and vinyl 
chlorides, for example:

PE Polyethylene

PB Polybutene

PP Polypropylene

PVC Polyvinylchloride

PS Polystyrene

PC Polycarbonate

Thermoplastics are plastics with simple or branched 
filamentary molecules (macromolecules) which have 
an inordinate or partially ordinate structure. They 
distort during heating, melt and solidify again on 
cooling. This process can be repeated at all times. 
They can be plastically deformed, distended and re-
covered. Due to these properties, thermoplastics are 
suited for injection-moulding, extrusion and fusion.
”Plastic deformation” is the processing of a material 
by means of e. g. injection moulding, extrusion etc.
”Distension” is the longitudinal or longitudinal and 
transversal stretching of amorphous molecule chains 
to improve the material properties.
The “recovery ability” is the memory behavior of a 

material where the materials is melted by heating 
and recover again in the original order during the 
cooling phrase.
Polyolefin belong to the semi-crystalline thermoplas-
tics group. Compared with amorphous thermoplas-
tics
(e. g. PVC-U, PVC-C) they show less tensile strength, 
hardness, melting temperature and a lower E modu-
lus. However they exhibit higher impact resistance, 
elongation at rupture and thermal expansion.
Semi-crystalline thermoplastics are more suited 
for fusion jointing than amorphous thermoplastics 
which are ideal for solvent cement jointing.
- - - - amorphous -------- semi-crystalline 
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Thermosets
By means of a hardener the polymer chains of the flu-
id and solid thermoset resins are cross-linked. Ther-
mosets which have been hardened in this way cannot 
be melted, fused or deformed.
Thermosets are normally reinforced with glass, tex-
tile or carbon fibres and other filling materials.

PF Phenolic resin

EP Epoxy resin

UP Polyester resin

GFK Glass fibre plastic

CFK Carbon-fibre plastic

GF-EP Glass-fibre epoxy resin

CF-PF Carbon-fibre phenolic resin

Elastomers
Elastomers are rubber-elastic plastics, also called 
“synthetic caoutchouc”. In contrast to thermosets, 
the network has a large mesh width. By means of vul-
canization aids the polymer chains are cross-linked. 
The amount of the cross-links, determines the hard-
ness (the hardness is indicated in Shore degrees of 
hardness) of the rubber. The elastomer is very elastic, 
cannot be melted, is not fusible, can be deformed, 
but not reshaped. Elastomers are for example:

NR Natural rubber

EPDM Ethylene propylene rubber

CR Chloroprene rubber

SI Silicone rubber

FPM Fluorocarbon rubber

Wide meshed, low cross-linked elastomer net
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Comparison of thermoplastics, thermosets 
and elastomers

1 Filamentary molecules 

2 Amorphous

3 Semi-crystalline

4 Space-net molecules, close-meshed

5 Space-net molecules, wide-meshed

A Thermoplastic

B Thermoset

C Elastomer

Thermoplastics
• repeated melting
• Fusible
• the amount of crystallites determines the density 
and mechanical properties
• Under strong mechanical stress they tend to creep 
and show lasting deformation
• The strength value decreases with increased heat-
ing
• can be transformed and deformed several times

Thermosets
• do not melt
• cannot be fused
• Number of links is decisive for mechanical proper-
ties can be deformed under mechanical load, but re-
gain their original form after load is removed
• Only behave elastically in a relatively narrow upper 

temperature range, therefore more heat stable
• can only be deformed once

Elastomers
• do not melt
• cannot be fused
• Number of links is decisive for the rubber hardness
• can be strongly deformed under mechanical stress
• • remain elastic down to low temperatures

Relevant properties of thermoplastics
Compared to conventional materials, plastics offer 
the following general advantages:
• Low weight
• high elasticity
• chemical resistance
• low heat conduction
• smooth surfaces
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Property Value Unit Test Method Test Specimen

Density at 23ºC 0.958 g/cm³ ISO 1183 10mm x 10mm x 4mm

Viscosity Number 380 ml/g ISO 1628-3
0.1% solution of granules in 

decahydronaphthalene
decahydronaphthalene

Melt Flow Rate
MFR 190/5 0.23 g/10min

ISO 1133
granules sample weight 3g to 

6g
MFR 190/21.6 6.5 g/10min

Tensile Properties

Yield Stress 26 N/mm²
ISO 527, Test

Rate 50mm/min

ISO 3167, 4mm thick
(test specimen no. 3,
4mm thick according

to DIN 53 455

Elongation at Yield Stress 10 %
ISO 527, Test

Rate 50mm/min

Tensile modulus of Elasticity 
(secant

between 0.05 & 0.25% strain)
900 N/mm² ISO 527

Tensile Creep Modulus (1 
hour value)

650 N/mm²
ISO 899, Test

Load 2M/mm²Tensile Creep Modulus (1000 
hour Load 2M/mm² value)

350 N/mm²

Flexural Properties

Flexural Creep Modulus (1 
min value)

1100 N/mm²
DIN 54852-Z4
σb=2N/mm²

110mm x 10mm x 4mm loaded 
flat

Flexural Stress 
(3.5%deflection)

20 N/mm²
ISO 178, Test

Rate 2mm/min
80mm x 10mm x 4mm

Stiffness in Torsion 180 N/mm² DIN 53447
60mm x 6.35mm x 3mm

Hardness

Ball Indentation Hardness 41 N/mm²
ISO 2039 part 1
Test Load 132N

4mm sheet

Shore Hardness D (3sec value) 61 ~

ISO 868 6mm sheet
Shore Hardness D (15sec 

value)
59 ~

Nothed Impact
Strength acN (test 

specimen from
compression moulded 

sheet)

at 23ºC 20 kJ/m²

ISO 179/1eA
80mm x 10mm x4mm

at -30ºC 10 kJ/m²

Vicat softening Point
VST/B/50

67 ºC ISO 306 4mm sheet

Oxidation Induction 
Time

200ºC in O²
>=60 min ISO TR 10837 granules

PE properties (reference values)

Technical Data
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The Stress Regression Line for HDPE is given below.
In piping construction, PE is mostly used for buried 
gas and water lines. For this range of applications, 
polyethylene has become the dominant material in 
numerous countries. But also building technology 
and industrial piping installations make use of the ad-
vantages of this material.
The advantages include:
• Low weight
• Outstanding flexibility
• Good abrasion resistance
• Corrosion resistance
• High impact resistance even at very low tempera-
tures
• Good chemical resistance
• Safe and easy jointing by welding
• Excellent cost-performance ratio

Mechanical properties
Modern PE100 grades show a bimodal molecular 
weight distribution, i. e. they consist of two differ-
ent kinds of molecular chains (short and long). These 
polyethylenes combine a high tensile strength with a 
high resistance against fast and slow crack propaga-

Introduction to plastics

General
Polymers which consist only of carbon and hydrogen 
(hydrocarbons) are called polyolefin. Polyethylene 
(PE) belongs to this group. It is a semi crystalline ther-
moplastic. Polyethylene is the best known standard 
polymer.
The chemical formula is: (CH2-CH2)n. It is an environ-
mentally friendly hydrocarbon product.
PE and PP belong to the non-polar materials. Because 
of this, the material does not dissolve in common sol-
vents and, in addition, hardly swells. As a result, PE 
pipes cannot be solvent cemented. The appropriate 
jointing method for this material is welding. For pip-
ing installations we offer two welding techniques in 
our product range: butt fusion and electrofusion.
The latter jointing technique is preferred for piping 
systems transporting gas, water, compressed air or 
other less aggressive media. Butt welding are prefer-
ably used on a diameter-specific basis. High molecu-
lar PE grades of medium to high density have become 
state of the art for industrial piping installations.

The Stress Regression Line
Numerous actual test results, measured at 20°C and 
60°C, over a range of times up to 10,000 hours, are 
plotted on a log scale and a regression line is calcu-
lated to fit this data. The resultant regression line is 
then extrapolated to 50 years (438,000 hours). The 
method of calculation is an internationally accepted 
procedure described in ISO/TR 9080. The required 
values of stress and time are specified in ISO 4427.
The internationally accepted method for calculating 
circumferential hoop stress is derived from Barlow’s 
formula and is as follows:

σ = p (d – e)/2e
where:
p = internal pressure (MPa)
e = minimum wall thickness (mm)
d = mean external diameter (mm)
σ = circumferential hoop stress in wall of pipe (MPa)
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tion. In addition, the short molecular chains provide 
a good processability.
Similar to ABS, PE also shows very high impact 
strength, even at low temperatures. For this test, a 
specimen is weakened with a sharp notch and then 
struck. In doing this the impact energy absorbed by 
the material is measured. This test proves that poly-
ethylene is insensitive to surface damage with sub-
sequent impact stress. A robust behavior like this, 
combined with a high elongation to break, is of big 
advantage in a lot of applications, e.g. in regions that 
have a high risk of earthquakes.
The long-term behavior for internal pressure resis-
tance is provided by the hydrostatic strength curve 
based on the EN ISO 15494 standard (see the Calcula-
tion and Long-Term Behavior section for PE). The ap-
plication limits for pipes and fittings, as shown in the 
pressure-temperature diagram, can be derived from 
these curves.
Chemical, weathering, and abrasion resistance
Due to its non-polar nature as a hydrocarbon of high 
molecular weight, polyethylene shows a high resis-
tance against chemical attack. PE is resistant to ac-
ids, alkaline solutions, solvents, alcohol and water. 
Fat and oil swell PE slightly. PE is not resistant against 
oxidizing acids, ketones, aromatic hydrocarbons and 
chlorinated hydrocarbons.
For detailed information, please refer to the detailed 
list of chemical resistance in In table 1.
If polyethylene is exposed to direct sunlight over 
a long period of time, it will, like most natural and 
plastic materials, be damaged by the short wave UV 
portion of sunlight together with oxygen in the air, 
causing photo-oxidation. Because of this, our black 
polyethylene grades are effectively stabilized against 
UV light by adding carbon black. As with ABS, PE also 
has excellent resistance against abrasion. As a result, 
PE piping systems are used in numerous applications 
for transporting solids and slurries.
Experience has shown that PE as well as ABS offers 
considerable advantages over metal and other plas-
tics for many such applications.
/ = Specimen has limited swelling 3-8% or alternative-
ly weight resistance only loss 0.5-5% and/or elonga-
tion at break decreased by <50% 

- = Specimen is not resistant swelling >8% or alterna-
tively weight loss >5% and/or elongation a break de-
creased by >50%
D = discoloration
* = or at the boil
+ = Specimen is resistant swelling <3% or alternative-
ly weight loss <0.5%, elongation of break not signifi-
cantly changed 

Table 1: Chemical Resistant
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Thermal properties
Polyethylene pipes can be used at temperatures 
ranging from -50 °C to +60 °C.
At higher temperatures, the tensile strength and stiff-
ness of the material are reduced. Therefore, please 
consult the pressure-temperature diagram. For tem-
peratures below 0 °C it must be ensured, as for every 
other material that the medium does not freeze, con-
sequently damaging the piping system.
Like all thermoplastics, PE shows a higher thermal ex-
pansion than metal. Our PE has a coefficient of linear 
thermal expansion of 0.15 to 0.20 mm/m K, which is 
1.5 times greater than that of e. g. PVC. As long as 
this is taken into account during the planning of the 
installation, there should be no problems in this re-
gard.
The thermal conductivity is 0.38 W/m K. Because of 
the resulting insulation properties, a PE piping sys-
tem is notably more economical in comparison to a 
system made of a metal like copper.

Combustion behavior
Polyethylene belongs to the flammable plastics. The 
oxygen index amounts to 17 %. (Materials that burn 
with less than 21 % of oxygen in the air are considered 
to be flammable).
PE drips and continues to burn without soot after re-
moving the flame. Basically, toxic substances are re-
leased by all burning processes. Carbon monoxide is 
generally the combustion product most dangerous 
to humans.
When PE burns, primarily carbon dioxide, carbon 
monoxide and water are formed.
The following classifications in accordance with dif-
ferent combustion standards are used: According to 
UL94, PE is classified as HB (Horizontal Burning) and 
according to DIN 53438-1 as K2. According to DIN 
4102-1 and EN 13501-1, PE is listed as B2 (normally 
flammable). In the French classification of building 
materials, polyethylene corresponds to M3 (of aver-
age flammability rating).
The self-ignition temperature is 350 °C. Suitable 
fire-fighting agents are water, foam, carbon dioxide 
or powder.

Electrical properties
Because of the low water absorption of PE, its electri-
cal properties are hardly affected by continuous wa-
ter contact. Since PE is a non-polar hydrocarbon poly-
mer, it is an outstanding insulator. These properties, 
however, can be worsened considerably as a result of 
pollution, effects of oxidizing media or weathering. 
The specific volume resistance is >1017 Ωcm; the di-
electric strength is 220 kV/mm.
Because of the possible development of electrostatic 
charges, caution is recommended when using PE in 
applications where the danger of fires or explosion is 
given.

I N S TAL L ATI O N
The trench
National and regional regulations and directives for 
soil covered pipelines are to be followed during the 
construction of the necessary trench. The trench has 
to allow all parts of the pipeline to be in a frost-safe 
depth.

The base of the trench has to enable the pipeline to-
bear on smoothly. In case of bedrock the trench has 
to be excavated deeper and filled to the desired depth 
with appropriate material which grain size does not 
damage the pipe.
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plastics is the pressure-time-behavior. This means 
the empirical and calculated life-time of pipes and 
parts of piping systems under depending boundary 
conditions such as inner pressure, temperature and 
time. The allowable stresses are always to be regard-
ed dependent in contrast to metallic parts. By in-
creasing the temperature during testing it becomes 
possible to conclude on longtime- behavior at 20°C 
based on short-term tests.
The following picture shows the long-term behavior 
of PE 100 according to EN ISO 15494:2003.

Calculation of allowed pressure/wall 
thickness
The technical design of pressurized thermoplastic 
pipes is carried out strictly according to strength re-
quirements by means of the kesselformula. All pipe 
dimensions in standards are based on this formula. 
Deviations are just possible in smaller diameters since 
certain wall thicknesses will not under-run be due to 
practical and production limitations.
Using:

e: wall thickness in mm
d: outer pipe diameter in mm
p: allowable pressure in bar
σzul : allowable stress in N/mm²
Simply using the nominal pressure is not enough 
anymore. The usual deployment of PN as a mea-
sure for the pipe size can harbour a danger of confu-
sion regarding butt fusion. Plastic pipes and fittings 
equally pressure tolerable are meanwhile marked 
pressure-neutrally. The goal is to prevent a misuse of 
pipes in different application areas or different con-
ditions. According to ISO 4065 pipes are classified 
into series. The series determines the load resistance 
without possibility of confusion as the nominal pres-
sure did.
The pipe series is marked by the letter S. This series is 
based on the following formula:

The crucial factor to attain a good load capacity of 
pipes and fittings underground is a correct construc-
tion of the area around the pipe. The correct design 
of the pipe zone is determining the load capacity of 
PE pipes and fittings.
The pipe zone consists from bedding side fill and cov-
er depth.

The pipe zone has to be designed according to flan-
ning fundamentals and static calculation. The area 
between trench sole and side fill is referred to as bed-
ding. By exchanging ground a load carrying bedding 
has to be created.
Usually, the minimum bedding is according to 
EN1610 a = 100mm, in case of bedrock or compacted
underground a= 150mm. Further, there are demands 
concerning the filling material. Materials with ele-
ments bigger than:
• 22 mm at DN ≤ 200
• 40 mm at DN >200 until DN ≤ 600
should not be used.
The upper bedding layer b is assessed from static cal-
culations.
It is important to assure no cavities below the pipe. 
The bedding dissipates all loads from the pipe evenly 
into the ground. For this reason the PE pipe has to lay 
evenly on the bedding over its complete length.
The upper end of the pipe zone is defined according 
to EN 1610 as 150mm above the pipe apex respec-
tively 100mm above the pipe connection. When fill-
ing and compacting the cover depth and the main 
backfill one has to make sure not to damage the pipe.

Long-term behavior of thermoplastic 
material
The most important characteristic of pressurized 
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Consequently, S is dimensionless. For an PE-pipe with 
the dimensions 110 × 10 mm the formula yields
S = 5 = (110 - 10) / (2 * 10).
Further the denotation SDR is known. SDR stands for 
Standard Dimension Ratio. SDR indicates the diame-
ter/wall-thickness-ratio.

Series- and SDR are connected 
through the following formula: 
SDR = 2 × S + 1 or S = (SDR-1) / 2.
Using the upper example:

Currently all three indicators PN, S and SDR are used 
in the market. Takab Ettesal recommends to always 
stating dimension, wall-thickness and pipe series or 
SDR.

Required pipe diameter
What size should the pipe be?
Formulas
The following formula can be used for a first approxi-
mation of the pipe size required for a given flow rate:

where:           
di inside pipe diameter in mm
Q1 flow rate in m³/h
Q2 flow rate in l/s
18.8 conversion factor for units
35.7 conversion factor for units

v flow velocity in m/s
The flow velocity must first be approximated accord-
ing to the intended use of the pipeline. Standard 
values for the flow velocity are:
Liquids
v = 0.5-1.0 m/s for suction
v = 1.0-3.0 m/s for delivery
Gases
v = 10-30 m/s
The calculations of pipe diameter have not taken 
into account hydraulic losses. These require special 
calculations for which we offer the following infor-
mation and recommendations.
Pipe / Fittings dimensions:
Dimensions in millimeter

Nominal 
Size

DN/OD

Nominal 
outside 

diameter dn

Mean outside 
diameter

Max out-of-

roundness for 

straight pipesdem,min dem,max

16 16 16,0 16,3 1,2

20 20 20,0 20,3 1,2

25 25 25,0 25,3 1,2

32 32 32,0 32,3 1,3

40 40 40,0 40,4 1,4

50 50 50,0 50,4 1,4

63 63 63,0 63,4 1,5

75 75 75,0 75,5 1,6

90 90 90,0 90,6 1,8

110 110 110,0 110,7 2,2

125 125 125,0 125,8 2,5

140 140 140,0 140,9 2,8

160 160 160,0 161,0 3,2

180 180 180,0 181,1 3,6

200 200 200,0 201,2 4,0

225 225 225,0 226,4 4,5

250 250 250,0 251,5 5,0

280 280 280,0 281,7 9,8

315 315 315,0 316,9 11,1

355 355 355,0 357,2 12,5

400 400 400,0 402,4 14,0

450 450 450,0 452,7 15,6

500 500 500,0 503,0 17,5

560 560 560,0 563,4 19,6

630 630 630,0 633,8 22,1
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Wall thickness and their tolerances

PIPE SERIES                                                           Dimensions in millimeter

SDR 7.4 SDR 9 SDR 11 SDR 13.6 SDR 17 SDR 21 SDR 26

S 3.2 S 4.0 S 5 S 6.3 S 8 S 10 S 12.5

Nominal Pressure (PN)a bar

PE 100 PN 25 PN 20 PN 16 PN 12.5 PN 10 PN 8 PN 6 c

Nominal 
Size

Wall thickness b  (mm)

emin emax emin emax emin emax emin emax emin emax emin emax emin emax

16 2.3c 2.7 2.0c 2.3 - - - - - - - - - -

20 3.0 3.4 2.3c 2.7 2.0c 2.3 - - - - - - - -

25 3.5 4.0 3.0 3.4 2.3c 2.7 2.0c 2.3 - - - - - -

32 4.4 5.0 3.6 4.1 3.0 3.4 2.4 2.8 2.0c 2.3 - - - -

40 5.5 6.2 4.5 5.1 3.7 4.2 3.0 3.5 2.4 2.8 2.0c 2.3 - -

50 6.9 7.7 5.6 6.3 4.6 5.2 3.7 4.2 3.0 3.4 2.4 2.8 2.0 2.3

63 8.6 9.6 7.1 8.0 5.8 6.5 4.7 5.3 3.8 4.3 3.0 3.4 2.5 2.9

75 10.3 11.5 8.4 9.4 6.8 7.6 5.6 6.3 4.5 5.1 3.6 4.1 2.9 3.3

90 12.3 13.7 10.1 11.3 8.2 9.2 6.7 7.5 5.4 6.1 4.3 4.9 3.5 4.0

110 15.1 16.8 12.3 13.7 10.0 11.1 8.1 9.1 6.6 7.4 5.3 6.0 4.2 4.8

125 17.1 19.0 14.0 15.6 11.4 12.7 9.2 10.3 7.4 8.3 6.0 6.7 4.8 5.4

140 19.2 21.3 15.7 17.4 12.7 14.1 10.3 11.5 8.3 9.3 6.7 7.5 5.4 6.1

160 21.9 24.2 17.9 19.8 14.6 16.2 11.8 13.1 9.5 10.6 7.7 8.6 6.2 7.0

180 24.6 27.2 20.1 22.3 16.4 18.2 13.3 14.8 10.7 11.9 8.6 9.6 6.9 7.7

200 27.4 30.3 22.4 24.8 18.2 20.2 14.7 16.3 11.9 13.2 9.6 10.7 7.7 8.6

225 30.8 34.0 25.2 27.9 20.5 22.7 16.6 18.4 13.4 14.9 10.8 12.0 8.6 9.6

250 34.2 37.8 27.9 30.8 22.7 25.1 18.4 20.4 14.8 16.4 11.9 13.2 9.6 10.7

280 38.3 42.3 31.3 34.6 25.4 28.1 20.6 22.8 16.6 18.4 13.4 14.9 10.7 11.9

315 43.1 47.6 35.2 38.9 28.6 31.6 23.2 25.7 18.7 20.7 15.0 16.6 12.1 13.5

355 48.5 53.5 39.7 43.8 32.2 35.6 26.1 28.9 21.1 23.4 16.9 18.7 13.6 15.1

400 54.7 60.3 44.7 49.3 36.3 40.1 29.4 32.5 23.7 26.2 19.1 21.2 15.3 17.0

450 61.5 67.8 50.3 55.5 40.9 45.1 33.1 36.6 26.7 29.5 21.5 23.8 17.2 19.1

500 - - 55.8 61.5 45.4 50.1 36.8 40.6 29.7 32.8 23.9 26.4 19.1 21.2

560 - - 62.5 68.9 50.8 56.0 41.2 45.5 33.2 36.7 26.7 29.5 21.4 23.7

630 - - 70.3 77.5 57.2 63.1 46.3 51.1 37.4 41.3 30.0 33.1 24.1 26.7
aPN values are based on SF=1,25
bTolerance in accordance with ISO 11922-1:1997, grade V, calculated from (1.5 emin + 0,1) mm rounded up to the next 0,1 mm, for 
certain applications for e> 30mm, ISO 11922-1:1997, grade T, tolerance may be used calculated from 0,15 emin rounded up to the 
next 0,1 mm.
cThe calculated value of emin according to ISO 4065 is rounded up to the nearest value of the either 2,0, 2,3 or 3,0. This is to satisfy 
certain national requirements. For practical reasons, a wall thickness of 3,0 is recommended for electrofusion jointing and lining 
application.
According to standard          EN 12201                    ISO 4427                 INSO 14427
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Allowable working pressure of PE pipe lines for 
water supply

Allowable working pressure of PE pipe lines for water supply

Temperatue 
(C°)

Operating 
Period 
(years)

Diameter – wall thickness relation SDR

41 33 26 17 11 7.4 6

Pipe series S

20 16 12.5 8 5 3.2 2.5

PN

4 5 6.3 10 16 25 32

Permissible component operating pressure ps (bar)

10

5 5.0 6.3 7.9 12.6 20.2 31.5 40.4

10 4.9 6.2 7.8 12.4 19.8 31.0 39.7

25 4.8 6.0 7.6 12.1 19.3 30.2 38.7

50 4.7 5.9 7.5 11.9 19.0 29.7 38.0

100 4.6 5.8 7.3 11.6 18.7 29.2 37.4

20

5 4.2 5.3 6.6 10.6 16.9 26.5 33.9

10 4.1 5.2 6.5 10.4 16.6 26.0 33.3

25 4.0 5.0 6.4 10.1 16.2 25.4 32.5

50 4.0 5.0 6.3 10.0 16.0 25.0 32.0

100 3.9 4.9 6.1 9.8 15.7 24.5 31.4

30

5 3.6 4.5 5.6 9.0 14.4 22.5 28.8

10 3.5 4.4 5.5 8.8 14.1 22.1 28.3

25 3.4 4.3 5.4 8.6 13.8 21.6 27.6

50 3.3 4.2 5.3 8.4 13.5 21.2 27.1

40

5 3.0 3.8 4.8 7.7 12.3 19.3 24.7

10 3.0 3.8 4.7 7.6 12.1 19.0 24.3

25 2.9 3.7 4.6 7.4 11.8 18.5 23.7

50 2.9 3.6 4.5 7.2 11.6 18.2 23.3

50

5 2.6 3.3 4.2 6.7 10.7 16.7 24.4

10 2.6 3.2 4.0 6.5 10.4 16.2 20.3

15 2.3 2.9 3.7 5.9 9.5 14.8 19.0

60 5 1.9 2.4 3.0 4.8 7.7 12.1 15.5

70 2 1.5 1.9 2.4 3.9 6.2 9.8 12.5
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Installation methods

1-Electrofusion welding

3-Clean pipe scraped area .
Note: do not touch the scraped area with 
bare hands after  scraping and cleaning.

1- Measure area which has to be scraped 
with marker.

4- Insert pipe into electrofusion coupler.

2- Scrape at last 0.2 mm of outside pipe 
surface to remove oxidation and other 
contaminants.

5- Place second pipe end up to first pipe, 
push electrofusion coupler back onto the 
second pipe until the second marking area 
with bare hands after scraping and cleaning.

6- Read barcode by scanner or light pen.

2-Butt fusion welding

1-Place the pipes or fittings in the clamps . 2-Check alignment.

Technical Data 63



Installation methods

3-Flanged Joint

3-Place facing tool and start to cut 
surface or both pipes or fittings end .

4-Place heater plate and apply 
pressure determined until a uni-
form bead formed on each end .

5-Remove heater plate, close 
clamps to bring bead up .

Type (A): Flange with steel Backing Ring Type (B): Steel Core Hole Flange

Advantage of Steel Core Hole Flange:
1- High Strength in comparing with backing ring due to using special material
2- No need to galvanized backing ring due to coating with polyethylene
3- Using shorter bolts in comparing with butt fusion polyethylene flange
4- Easy performance projects due to weigh less and reduction implementation time
5- Reduction of project cost
6- Uniform stress distribution
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Technical Data

Welding techniques:

1-But Welding
Butt-fusion jointing is a thermo-fusion process which 
involves the simultaneous heating of the ends of two 
Components which are to be joined until a melt state 
is attained on each contact surface. The two surfaces 
are then brought together under controlled pressure 
for a specific cooling time and homogeneous fusion 
is formed upon cooling. The resultant joint is resis-
tant to end thrust and has comparable performance 
under pressure to the pipe.
This method of jointing requires an electrically heat-
ed plate to raise the temperature of the pipe ends to 
the required fusion temperature and is used for PE 80 
and PE 100 grades of material for pipe of size 32 mm 
and above of the same Standard Dimension Ratio 
(SDR).

Remarks:
1) Dissimilar materials and dissimilar wall thicknesses 
can be joined by electrofusion.  (Please note that the 
maximum working pressure should not exceed the 
lower of the two pipes.)
2) Similar material and/or wall thickness may be 
joined by Butt fusion or electrofusion. (Please note 
that SDR17 can be butt fused To SDR17.6)
3) Dissimilar wall thickness must not be joined by 
butt fusion.
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2- Electrofusion welding
The sectional drawings show the jointing sequence from energizing the coil until completion of fusion. The 
whole cycle is electronically monitored by the electrofusion control unit (ECU).
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Reference Project

Reference Project
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