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2     Product Details

 Materials & Construction

1     Introduction

In today’s demanding industrial environments, selecting the right piping solutions is crucial for ensuring 

efficiency, durability, and safety. This catalog presents an extensive range of high-performance composite 

and dual laminate piping systems engineered to meet the most challenging operational conditions. 

Designed with cutting-edge technology and superior materials, our product offerings provide optimal 

resistance to corrosion, high pressures, and extreme temperatures, making them the ideal choice for 

industries such as chemical processing, power generation, water treatment, and marine applications. 

Our composite piping solutions DualTie Technology, combine the mechanical strength of 

fiber-reinforced plastics (FRP) with the superior chemical resistance of thermoplastic liners such 

as UPVC, CPVC, PP, PE, PVDF and ECTFE. This unique combination results in piping systems that 

offer enhanced longevity, reduced maintenance, and cost-effectiveness compared to traditional 

metal alternatives. 

Connection Systems: Including welded/laminate joints and flange connections for secure and 

leak-free installations. 

Support Systems: Engineered solutions to ensure proper pipe alignment and structural 

integrity. 

Specialized Components: Such as curved elbows, miter bends, reducers, and tees to 

accommodate complex piping layouts. 

This catalog features a comprehensive selection of composite and dual laminate piping 

components, including: 
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Dual Laminate Pipe Layers

Product Details
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PIPE DETAILS

PVC-U / FRP

REMARKS:

DN = nominal diameter

DL = liner outside diameter

L = pipe length

S1 = wallthickness thermoplastic liner (can vary; manufacture standard)

S2 = thickness of fiberglass reinforcement

S3 =total wall thickness with thermoplastic liner and 0,2 mm topcoat

* = min. thickness, liner made out of sheet

Wp = pipe mass
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PIPE DETAILS

PVC-C / FRP

REMARKS:

DN = nominal diameter

DL = liner outside diameter

L = pipe length

S1 = wallthickness thermoplastic liner (can vary; manufacture standard)

S3 =total wall thickness with thermoplastic liner and 0,2 mm topcoat

* = min. thickness, liner made out of sheet

Wp = pipe mass
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PIPE DETAILS

PP / FRP

REMARKS:

DN = nominal diameter

DL = liner outside diameter

L = pipe length

S1 = wallthickness thermoplastic liner (can vary; manufacture standard)

S3 =total wall thickness with thermoplastic liner and 0,2 mm topcoat

* = min. thickness, liner made out of sheet

Wp = pipe mass
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FITTINGS DETAILS

PE / FRP

REMARKS:

DN = nominal diameter

DL = liner outside diameter

L = pipe length

S1 = wallthickness thermoplastic liner (can vary; manufacture standard)

S3 =total wall thickness with thermoplastic liner and 0,2 mm topcoat

* = min. thickness, liner made out of sheet

Wp = pipe mass
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PIPE DETAILS

PVDF / FRP

REMARKS:

DN = nominal diameter

DL = liner outside diameter

L = pipe length

S1 = wallthickness thermoplastic liner (can vary; manufacture standard)

S2 = thickness of fiberglass reinforcement

S3 =total wall thickness with thermoplastic liner and 0,2 mm topcoat

* = min. thickness, liner made out of sheet

Wp = pipe mass



FITTINGS DETAILS
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REMARKS:

DN = nominal diameter

R ≈ 1,0 x DN (PP and PE)

R ≈ 1,5 x DN (PVC-U  / PVC-C)

L = pipe length

Z1 = element Length for 90° elbow

Z2 = element Length for 45° elbow

Curved elbows only available in PVC, PP and PE100.



FITTINGS DETAILS
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REMARKS:

DN = nominal diameter

R = 1,5 x DN

Z1 = element Length for 90° elbow

Z2 = element Length for 45° elbow



FITTINGS DETAILS
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REMARKS:

DN = nominal diameter

L1 = run pipe length

L2 = branch pipe length



FITTINGS DETAILS
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REMARKS:

DN = nominal diameter

DN2 = nominal diameter branch pipe

L1 = run pipe length

L2 = branch pipe length



FITTINGS DETAILS
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REMARKS:

DN1 = nominal diameter larger pipe

DN2 = nominal diameter smaller pipe

L = overall length
L1 = straight length larger pipe
L2 = straight length smaller pipe
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REMARKS:

DN1 = nominal diameter larger pipe

DN2 = nominal diameter smaller pipe

L = overall length
L1 = straight length larger pipe
L2 = straight length smaller pipe

FITTINGS DETAILS



REMARKS:

DN1 = nominal diameter larger pipe

DN2 = nominal diameter smaller pipe

L = overall length
L1 = straight length larger pipe
L2 = straight length smaller pipe
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FITTINGS DETAILS



REMARKS:

DN1 = nominal diameter larger pipe

DN2 = nominal diameter smaller pipe

L = overall length
L1 = straight length larger pipe
L2 = straight length smaller pipe
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FITTINGS DETAILS



REMARKS:

DN = nominal diameter

B1 = collar thickness incl. liner

C = outside diameter collar

D = outside diameter flange

K = diameter bolt circle

b = thickness of flange

d2 = diameter bolt holes

n = number of bolt holes

1) also available with 8 holes Ø18

Drilling = according to EN 1029-2 / DIN 2501 - PN 10

For spool building, flanges are directly moulded to pipe or fitting
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FLANGE DETAILS



REMARKS:

DN = nominal diameter

B1 = collar thickness incl. liner

C = outside diameter collar

D = outside diameter flange

K = diameter bolt circle

b = thickness of flange

d2 = diameter bolt holes

n = number of bolt holes

1) also available with 8 holes Ø18

Drilling = according to EN 1029-2 / DIN 2501 - PN 16

For spool building, flanges are directly moulded to pipe or fitting
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FLANGE DETAILS



REMARKS:

DN = nominal diameter

B1 = collar thickness incl. liner

C = outside diameter collar

D = outside diameter flange

K = diameter bolt circle

b = thickness of flange

d2 = diameter bolt holes

n = number of bolt holes

1) also available with 8 holes Ø18

Drilling = according to ANSI B16.5 150Lbs

For spool building, flanges are directly moulded to pipe or fitting

20

FLANGE DETAILS



REMARKS:

DN = nominal diameter

B1 = collar thickness incl. liner

C = outside diameter collar

D = outside diameter flange

K = diameter bolt circle

b = thickness of flange

d2 = diameter bolt holes

n = number of bolt holes

Drilling = according to ANSI B16.5 150Lbs

For spool building, flanges are directly moulded to pipe or fitting
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FLANGE DETAILS



REMARKS:

DN = nominal diameter

B1 = collar thickness incl. liner

D = outside diameter flange

K = diameter bolt circle

d2 = diameter bolt holes

n = number of bolt holes

1) also available with 8 holes Ø18

Drilling = according to EN 1029-2 / DIN 2501 - PN 10 and PN 16
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BLIND FLANGE DETAILS



REMARKS:

DN = nominal diameter

B1 = collar thickness incl. liner

D = outside diameter flange

K = diameter bolt circle

d2 = diameter bolt holes

n = number of bolt holes

Drilling = according to ANSI B16.5 150Lbs
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BLIND FLANGE DETAILS



REMARKS:

KROLL & ZILLER GASKET PROFILE : G-ST-P/S

MATERIAL : EPDM
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GASKET DETAILS



3     Standards & Quality

Pipes and Fittings: Available in various diameters and pressure ratings, meeting DIN 16966/16965, ISO 14692, 

and ASME B16.5 standards. 

To ensure the highest standards of performance and reliability, our composite and dual laminate piping 

systems undergo extensive testing and quality inspection, including: 

All testing procedures comply with relevant international standards such as ISO 14692, ASTM D2992, ASME 

B31.3, EN 13121, ASTM D638, ASTM D790, and ASTM D543, guaranteeing high-quality and durable piping 

solutions. 

Material Testing: Verification of raw materials, including thermoplastic liners and FRP 

reinforcements, to ensure compliance with industry specifications (ASTM D792, ASTM D543). 

Dimensional and Visual Inspection: Each component is checked for adherence to design 

tolerances, surface quality, and structural integrity (ISO 14692, ASTM D3567). 

Hydrostatic Testing: Pipes and fittings are subjected to pressurized water tests to confirm their 

ability to withstand operational pressures without leakage (ASTM D1599, ISO 10639).  

Mechanical Testing: Tensile strength, flexural strength, and impact resistance tests are 

performed to assess the mechanical properties of the piping system (ASTM D638, ASTM D790). 

Chemical Resistance Testing: Evaluation of liners and resins against corrosive substances to 

validate their resistance to aggressive environments (ASTM C581, ISO 175). 

Environmental and Thermal Testing: Pipes are subjected to thermal cycling and UV exposure 

tests to assess their durability in extreme conditions (ASTM D2992, ASTM G154). 

Adhesion and Bond Strength Testing: Ensuring the integrity of laminate bonding between 

thermoplastic liners and FRP reinforcement layers (ASTM D3165, ASTM D4541).

Standards & Quality
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4     Applications 

5      Performance & Durability

Composite and dual laminate piping systems are designed to meet the needs of a variety of industries, 

ensuring reliable performance in the most demanding environments. Our products are widely used in: 

Corrosion Resistance: 

The following table provides an overview of the chemical resistance of various thermoplastic 

liners used in composite piping systems. The ratings indicate the material’s compatibility with 

specific chemicals under standard conditions: 

Chemical Processing: Resistant to corrosive chemicals, acids, and solvents, making them ideal 

for chemical production and transfer systems. 

Power Generation: Suitable for cooling water systems, flue gas desulfurization, and chemical 

handling in power plants. 

Water and Wastewater Treatment: Corrosion-resistant properties make them ideal for 

desalination plants, sewage treatment facilities, and industrial wastewater applications. 

Oil and Gas: Used for offshore and onshore pipelines, process piping, and produced water 

systems due to their high-pressure and corrosion-resistant capabilities. 

Marine and Shipbuilding: Lightweight and durable for ballast water systems, exhaust scrubbers, 

and seawater cooling lines. 

Mining and Metallurgy: Handling aggressive slurries, leachates, and processing chemicals in 

mining operations. 

Food and Beverage Processing: Ensuring hygienic and corrosion-free transport of food-grade 

materials and process fluids. 

Applications   |   Performace & Durability
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Legend: 

Excellent = Highly resistant, suitable for long-term exposure. 

Good = Moderate resistance, suitable for intermittent exposure. 

Fair = Limited resistance, may degrade over time. 

Poor = Not recommended for use.

Performance & Durability

Chemical /
Substance 

Sulfuric Acid
(H₂SO₄) 

Sodium Hydroxide
(NaOH) 

Chlorine Gas
(Wet) 

Sodium
Hypochlorite

(Bleach) 

Hydrogen Peroxide
(H₂O₂) 

Nitric Acid
(HNO₃) 

Acetic Acid 

Acetone 

Benzene 

Ethanol 

Toluene 

Xylene 

Diesel Oil 

Gasoline 

Methanol 

Ammonia 

Hydrochloric
Acid (HCl) 

PVC CPVC PP PE PVDF ECTFE 

Excellent

Excellent

ExcellentExcellent

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

ExcellentExcellent

ExcellentExcellent

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

ExcellentExcellent

Excellent

Excellent

Excellent

Excellent

ExcellentExcellentExcellent

Excellent

ExcellentExcellentExcellent

Excellent

Excellent Good

GoodGood

Good Good

Good Good

Good Good Good

Good Good

Good

Good

Good

Good

Good

Good Good

Good

Poor

PoorPoor

Poor

Poor

Poor

Poor

Poor

Fair

Good

Good

Fair

Fair

Fair

FairFair

Fair

Fair

Poor Poor PoorFair

Poor

Poor Poor

Poor Poor Poor Poor

Poor Poor Poor Poor

Poor Poor Poor Poor

Poor PoorFair

Fair

Fair

Fair

Fair Fair
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 Reference Standards for Chemical Resistance

 Commitment to Excellence

The chemical resistance data is derived from internationally recognized standards and manufacturer 

guidelines, including: 

ISO 175 – Plastics: Determination of the effects of liquid chemicals. 

ASTM D543 – Standard practices for evaluating the resistance of plastics to chemical reagents. 

ASTM D638 – Tensile properties of plastics in chemical environments. 

ASTM C581 – Chemical resistance of thermoset materials used in reinforced plastic structures. 

Manufacturer Technical Datasheets – Chemical compatibility data from leading thermoplastic 

and FRP manufacturers. 

Performance & Durability

HYDROSTATIC PROPERTIES 

DESCRIPTION 

Short Term Tensile Strength,
Biaxial, Hoop 

282 N/mm2 ASTM D
1599 

ASTM D
1599 

ASTM D
2992-B

ASTM D
2992-B

ASTM D
2992-B

ISO 14692 

N/mm2

MPA

MPA

MPa

-

-

-

-

141

129

110

0,059

62

0,67

0,89

0,845

Short Tensile Strength,
Biaxial, Axial 

Long Term Hydrostatic
Design Basis 

97,5% Lower Confidence Limit 

Regression Gradient 

Hydrostatic Design
Stress at NPR 

Based on: 

SYMB

σtr 

σta 

σLTHS 

HDB, LCL, σqs 

Gdefault 

HDS, σnpr

f2 

f2test 

f3

VALUE UNIT TEST
METHOD 
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Performance & Durability

ISO 14692 FAILURE ENVELOPE 

DESCRIPTION 

LCL Lower Confidence Limit or
Qualified Stress 

110 Mpa ASTM D
2992-B

ASTM D
1599 

ASTM D
2105

ASTM D
1599

Mpa

-

Mpa

Mpa

240

0,46

80

120

Short Term Hoop Strength at
2:1 Stress Ratio 

Scaling Factor 

Short Term Axial Strength at
0:1 Stress Ratio 

Short Term Axial Strength at
2:1 Stress Ratio 

SYMB

σqs 

σsh(2:1) 

fscale 

σsa(0:1) 

σsa(2:1) 

VALUE UNIT TEST
METHOD 

MECHANICAL PROPERTIES 

DESCRIPTION 

Hoop Bending Stress 

Hoop Bending Modulus 

Axial Bending Stress 

Axial Bending Modulus 

Hoop Tensile Stress 

Hoop Tensile Modulus 

Short Term Axial Tensile Stress 

Axial Tensile Modulus 

Shear Modulus 

120 N/mm² 

N/mm² 

N/mm² 

N/mm² 

N/mm² 

N/mm² 

N/mm² 

N/mm² 

N/mm² 

ASTM D
2412

ASTM D
2412

ASTM D
2925

ASTM D
2290

ASTM D
2290

ASTM D
2105

ASTM D
2105

25

80

12.5

240

22

80

12

11

SYMB

σbh 

Ebh 

σba 

Eba 

σth 

Eth 

σta 

Eta 

G

VALUE UNIT TEST
METHOD 
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Performance & Durability

PHYSICAL PROPERTIES 

DESCRIPTION 

Expansion Coefficient, axial 18.10-6 1/°C ASTM D
696 

ASTM D
792 

ASTM C
177 

kg/dm³ 

mm

W/mK 

1,9

0,01

0,26

Density 

K-Value 

Heat Conductivity 

SYMB

σr 

ρgvk 

k 

λ 

VALUE UNIT TEST
METHOD 

Equivqlent Ring Fleural
Mudulus of Elasticity 

Poissons Ratio Axia
 Load/Hoop Contraction 

Poissons Ratio Hoop
Load/Axial Contraction 

Barcol Hardness 

28 N/mm² 

-

-

-

ASTM D 2105
(mod) 

ASTM D
2583 

0,3

0,55

40

Ehf 

ρgvk 

υxh 

υxh 

MECHANICAL PROPERTIES 

DESCRIPTION SYMB VALUE UNIT TEST
METHOD 
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