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LÜTZE - Efficiency in Automation 

A tradition in automation for over 60 years, with 
countless pioneering achievements and patents, 
the international LÜTZE Group is today one of the 
leading companies in the automation industry.
LÜTZE supplies very efficient electronic and 
electrotechnical components, system solutions for 
automation and high tech for rail engineering.

The Lütze Group has sales companies throughout
Europe, Asia and the USA and numerous sales 
partners across the world to provide global product
availability and service to our customers in all 
markets.

Our intelligent range of cables offers a large selection
of Ethernet and bus cables, one-cable solutions,
motor, servo and feedback cables, and also control
cables and electronic cables.

Our industrial cables were specially developed for 
automated production, they are very durable, sturdy,
and are designed for use with C-tracks.
The cables from the LÜTZE cable program are also
available as customized products.
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Business Management: 
Sustainable and forw

The future is blue

Sustainable enterprise means 

thinking and planning ahead, under-

standing and embedding 

the belief that long lasting success

is more important than short-term

profit maximisation.

This is an attitude that has existed

within LÜTZE for quite some time.

Economic and environmental re-

sponsibilities complement each

other well and are reflected in the

sustainable management and 

product policy - and from now in the

SkyBLUE campaign.

We manufacture our products in a

resourceful and energy-conscious

manner. We use long lasting, envi-

ronmentally-friendly materials. And

our products, in turn, help our custo-

mers save energy and resources. 

Good for everyone: for us, for the

environment, for our customers a

win-win-win situation.  



ard-looking

Goods with real value 

The value of a product or a solution

from LÜTZE is determined by its su-

stainable qualities as well. Every in-

novation is only as successful in the

future if it has a long-term positive ef-

fect. Therefore, we provide long la-

sting as well as highly efficient

components.    

We are incorporating the necessary

knowledge and manufacturing 

competence in numerous joint 

projects with the objective of 

improving energy efficiency and 

sustainable technologies and 

industries. Thus, LÜTZE provides

answers and demonstrates how to

handle resources responsibly, with

our environment and our future in

mind.   

„The competitiveness of our industry and of its suppliers depends quite sub-

stantially on how we succeed in developing practical results. The results that

we produce together today,  are our competitive advantages in the future.“

                                                              Udo LÜTZE, 

                                                              Member of the Executive Committee of

                                                              the Green Carbody Innovation Alliance
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     Chapter 1: Network and Bus cables
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                                                               Jacket          Shielding    Approval                Application                                                                  Page

LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible                                                                   11, 12
ETHERNET (C) PUR                                                                                                                  For highest requirements
LÜTZE SUPERFLEX®                                   PVC                 •               CE, UL                         C-track compatible                                                                   13
SINGLE PAIR ETHERNET (C) PUR                                                                                                                                                                                           
LÜTZE ELECTRONIC                                 PVC                 •               CE, UL                         Shielded                                                                                   14, 15
ETHERNET (C) PVC                                                                                                                  
LÜTZE SUPERFLEX®                                   PUR                 •               CE, UL                         Shielded                                                                                   16
Profibus (C) PUR                                                                                                                       For highest requirements
LÜTZE ELECTRONIC                                 PVC                 •               CE, UL                         Shielded                                                                                   17, 18
Profibus (C) PVC

Network and Bus cables
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Bus cables • CAN-BUS • DeviceNETTM • C-track compatible 

LÜTZE SUPERFLEX® CAN-BUS (C) PUR
for highest requirements

Part-No.                        Number of strands/cross-       Approvals                               Outer diameter                     Weight kg/100 m                    Cu-Index kg/100 m
                                      section/strand colors                                                        mm
CAN-BUS UL/CMX, 40 m max.
104001 S*                    (2x2xAWG24)                            cULus, CMX                             8,4                                          7,2                                           3,3
                                      white, brown, green, yellow                                                                                                                     
104101 S*                     (1x2xAWG24)                            cULus, CMX                             6,5                                        4,4                                           2,4
                                      white, brown                                                                                         

LÜTZE SUPERFLEX® DeviceNetTM (C) PUR
for highest requirements

Part-No.                        Number of strands/cross-       Approvals                               Outer diameter                     Weight kg/100 m                    Cu-Index kg/100 m
                                      section/strand colors                                                        mm
DeviceNetTM Thick UL/CMX
104198 S*                    ((2xAWG18)+(2xAWG16))         cULus, CMX                             12,2                                        19,5                                         9,4
                                      white, blue, red, black                                                                                                                              
DeviceNetTM Thin UL/CMX
104289 S*                    ((2xAWG24)+(2xAWG22))         cULus, CMX                             7,0                                          6,2                                           3,6
                                      white, blue, red, black                                                                                                                              

LÜTZE ELECTRONIC CAN-BUS (C) PVC
for highest requirements

Part-No.                        Number of strands/cross-       Approvals                               Outer diameter                     Weight kg/100 m                    Cu-Index kg/100 m
                                      section/strand colors                                                        mm
CAN-BUS UL/CMX, 40 m max.
104386 S*                    (1x2xAWG24/7)                         cULus, CMX                             5,8                                         4,0                                           1,7
                                      white, brown                                                                                                                                            
104387 S*                     (2x2xAWG24/7)                         cULus, CMX                             7,5                                         6,0                                           3,5
                                      white, brown, green, yellow                                                 

19

Construction

Conductor: AWG conductor, CU-wire bare
Conductor insulation: Special Polyolefin
Overall shield: Brain shield, Tinned copper wires,

optical cover approx. 85 %
Jacket material: PUR
Color: violet RAL 4001

Properties

Rated voltage: 300 V
Test voltage: 850 V 
Impedance: 120 Ω
Temperature range: moving: -30℃ bis +70℃

fixed: -40℃ bis +75℃
Bending radius: moving: 15xD

fixed: 7,5xD
Burning behavior: IEC 60332-1, DIN EN 60332-1-2, UL VW-1

Construction

Conductor: AWG conductor, CU-wire bare
Conductor insulation: Special Polyolefin
Overall shield: Brain shield, Tinned copper wires,

optical cover approx. 85 %
Jacket material: Special PVC
Color: violet RAL 4001

Properties

Rated voltage: 250 V
Test voltage: 1500 V 
Impedance: 120 Ω
Temperature range: moving: -10℃ bis +70℃

fixed: -40℃ bis +80℃
Bending radius: moving: 15xD

fixed: 8xD
Burning behavior: IEC 60332-1, DIN EN 60332-1-2, 

VDE 0482 332-1-2, UL VW-1

Construction

Conductor: CU-wire tin-plated
Conductor insulation: Foamed Polyolefin
Overall shield: Brain shield, Tinned copper wires,

optical cover approx. 85 %
Jacket material: PUR
Farbe: violet RAL 4001

Properties

Rated voltage: 300 V
Test voltage: 1500 V 
Impedance: 120 Ω
Temperature range: moving: -20℃ bis +75℃

fixed: -40℃ bis +75℃
Bending radius: moving: 15xD

fixed: 5xD
Burning behavior: IEC 60332-1, DIN EN 60332-1-2, 

UL 1581 Teil VW-1 Flame Test, UL FT1
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     Chapter 2: Motor, Servo and Feedback cables



                                                              Jacket          Shielding    Approval                Application                                                                  Page

SUPERFLEX®                                                PUR                 •               CE, UL                         C-track compatible and shielded                                              23
PLUS M (C) PUR SERVO ETHERNET                                                                                      Combined power supply cable for SIEMENS®

                                                                                                                                                   and other systems
                                                                                                                                                   For highest requirements                                                         
SUPERFLEX®                                                PUR                 •               CE, UL                        C-track compatible and shielded                                              24
PLUS M (C) PUR SERVO ETHERNET                                                                                      Combined power supply cable for BOSCH REXROTH®

                                                                                                                                                     and other systems
                                                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible and shielded                                              25
PLUS M (C) PUR HYBRID SERVO 0,6/1 kV                                                                             Combined power supply cable for servo motors with
                                                                                                                                                   Hiperface DSL® interface
                                                                                                                                                   For highest requirements                                                         
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible and shielded                                              26
PLUS M (C) PUR SERVO 0,6/1kV                                                                                             High Flexing Motor Cable for SIEMENS® and other systems
                                                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible and shielded                                              27,28,32
PLUS (C) PUR FEEDBACK                                                                                                      Feedback cables for SIEMENS® ,Drive Cliq®, 
                                                                                                                                                   BOSCH REXROTH® and other systems
                                                                                                                                                   For highest requirements in drive technology
LÜTZE SILFLEX®                                          PVC                 •               CE, UL                         Shielded                                                                                   29
M (C) PVC SERVO 0,6/1kV                                                                                                       Motor/energy supply cable for SIEMENS®

                                                                                                                                                   and other systems
LÜTZE SILFLEX® (C)                                    PVC                 •               CE, UL                         Shielded                                                                                   30
(C)  PVC FEEDBACK                                                                                                                Feedback cable for SIEMENS DRIVE-CLIQ®

                                                                                                                                                   6FX5008 Standard system
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible and shielded                                              31
PLUS M (C) PUR SERVO 0,6/1 kV                                                                                            Supply line for BOSCH REXROTH®

                                                                                                                                                     and other systems
                                                                                                                                                     For highest requirements
LÜTZE SUPERFLEX®                                    PUR                                CE, UL                         C-track compatible and unshielded                                          36
PLUS PUR 0,6/1kV                                                                                                                   Motor/energy supply cable
                                                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                   PUR                 •               CE, UL                         C-track compatible                                                                   37
PLUS (C)  PUR 0,6/1kV                                                                                                             Motor/energy supply cable
                                                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                                CE, UL                         C-track compatible and unshielded                                          38
PLUS M  PUR 0,6/1kV                                                                                                               Motor/energy supply cable
                                                                                                                                                   For highest requirements

Motor, Servo and Feedback cables

22
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Servo cables • C-track compatible • shielded

LÜTZE SUPERFLEX® PLUS M (C) PUR SERVO 0,6/1 kV
for Lenze and other systems

Part-No.                        Number of conductors/           UL approval                            Outer diameter                     Weight kg/100 m                    Cu-Index kg/100 m
                                      cross-section                                                                     mm                                                             
For Lenze System (and similar) with control pair (brown, white)
111439 S*                    (4G1,0+(2x0,5))                         cULus, AWM Style 21223         9,6                                          13,4             8,0
111536 S*                     (4G1,5+(2x0,5))                         cULus, AWM Style 21223         11,0                                       19,2             10,6
111997 S*                    (4G2,5+(2x0,5))                         cULus, AWM Style 21223         12,8                                        27,1             15,3
111763 R*                     (4G4+(2x1,0))                            cULus, AWM Style 21223         14,8                                        37,3             23,5
111764 R*                    (4G6+(2x1,0))                            cULus, AWM Style 21223         16,9                                        47,7             31,6
111765 R*                     (4G10+(2x1,0))                          cULus, AWM Style 21223         20,3                                       71,0             51,3

LÜTZE SUPERFLEX® PLUS M (C) PUR SERVO 0,6/1 kV
for SEW and other systems

Part-No.                        Number of conductors/           UL approval                            Outer diameter                     Weight kg/100 m                    Cu-Index kg/100 m
                                      cross-section                                                                     mm
For system SEW, with sub jacket and three elemets (digit print 1,2,3)
111560 R*                    (4G1,5+(3x1,0))                         cULus, AWM Style 21223         11,8                                        24,4                                       13,9
111561 R*                     (4G2,5+(3x1,0))                         cULus, AWM Style 21223         13,7                                      30,6                                       18,3
111562 R*                    (4G4+(3x1,0))                            cULus, AWM Style 21223         14,7                                        39,6                                       25,6
111563 R*                     (4G6+(3x1,5))                            cULus, AWM Style 21223         17,0                                       52,9                                         34,4
111564 R*                    (4G+10(3x1,5))                          cULus, AWM Style 21223         20,5                                        73,0                                       52,2

Construction

Conductor: CU-wire bare
Conductor insulation: Special TPE
Overall shield: Braid shield, Tinned copper wires, 

optical cover approx. 85 %
Jacket material: PUR
Color: orange RAL 2003

Construction

Conductor: CU-wire bare
Conductor insulation: Special TPE
Overall shield: Braid shield, Tinned copper wires, 

optical cover approx. 85 %
Jacket material: PUR
Color: orange RAL 2003

Properties

Rated voltage: 600 / 1000 V
Test voltage: 4000 V 
Temperature range: moving: -25℃ bis +80℃

fixed: -40℃ bis +80℃
Bending radius: moving: 10xD

fixed: 6xD
Burning behavior: IEC 60332-1, DIN EN 60332-1-2, VDE 0482 332-1-2, 

UL 1581 Teil 1080 VW-1, UL FT1

Properties

Rated voltage: 600 / 1000 V
Test voltage: 4000 V 
Temperature range: moving: -25℃ bis +80℃

fixed: -40℃ bis +80℃
Bending radius: moving: 10xD

fixed: 6xD
Burning behavior: IEC 60332-1, DIN EN 60332-1-2, VDE 0482 332-1-2, 

UL 1581 Teil 1080 VW-1, UL FT1



LÜTZE SUPERFLEX® PLUS (C) PUR FEEDBACK
for Heidenhain and other systems

Part-No.                        Number of strands/cross-              UL approval                      Outer diameter                     Weight kg/100 m                    Cu-Index kg/100 m
                                      section/strand color                                                          mm
For Heidenhein system (and similar)
111418 S*                    (4x0,5+4x2x0,14+(4x0,14))               cULus,                               8,7                                          12,3                                         6,0
                                      4x0,5: white, blue, brown/green,       AWM Style 20233
                                      white/green
                                      4x2x0,14: yellow, violet, grey,
                                      pink, brown, green, red, black
                                      (4x0,14): green/black,
                                      blue/black, yellow/black,
                                      red/black                                              
111777 S*                     (4x0,5+4x2x0,14)                              cULus,                               8,6                                        9,2                                           4,8
                                      4x0,5: white, blue, brown/green,       AWM Style 20233
                                      white/green
                                      4x2x0,14: yellow, violet, grey, pink,
                                      brown, green, red, black                      

Feedback cables • C-track compatible • shielded

LÜTZE SUPERFLEX® PLUS (C) PUR FEEDBACK
for various systems

Part-No.                        Number of strands/cross-              UL approval                      Outer diameter                     Weight kg/100 m                    Cu-Index kg/100 m
                                      section/strand color                                                          mm
For System Fanuc (with drain wire)
111491 S*                    (5x0,5+2x2x0,18)                              cULus,                               7,8                                          9,3                                           6,3
                                      5x0,5: green, yellow, grey,                 AWM Style 20233
                                      pink, blue
                                      2x2x0,18: white, brown,
                                      black, violet                                                      
Für NUM system
111416 S*                    4x(2xAWG22)                                    cULus,                               10,3                                        14,9                                       6,6
                                      black, white, black, green,                 AWM Style 20233
                                      black, blue, black, red
For B+R system
111437  S*                     (3x2xAWG24/19)                               cULus,                               6,6                                          6,9                                           2,7
                                      white,brown,green,yellow,grey,pink    AWM Style 20233

Construction

Conductor: CU-wire bare
Conductor insulation: Special TPE
Overall shield: Braid shield, Tinned copper wire, 

optical cover approx. 85 %
Jacket material: PUR
Color: black RAL 9005

Properties

Rated voltage: 300  V
Test voltage: 2000 V 
Temperature range: moving: -25℃ bis +80℃

fixed: -40℃ bis +80℃
Bending radius: moving: 12xD

fixed: 6xD
Burning behavior: IEC 60332-1, DIN EN 60332-1-2, VDE 0482 332-1-2, 

UL 1581 Teil 1080 VW-1, UL FT1

Properties

Rated voltage: 300  V
Test voltage: 2000 V 
Temperature range: moving: -25℃ bis +80℃

fixed: -40℃ bis +80℃
Bending radius: moving: 12xD

fixed: 6xD
Burning behavior: IEC 60332-1, DIN EN 60332-1-2, VDE 0482 332-1-2, 

UL 1581 Teil 1080 VW-1, UL FT1

Construction

Conductor: CU-wire tin-plated
Conductor insulation: Speciall TPE
Overall shield: Braid shield, Tinned copper wires, 

optical cover approx. 85 %
Jacket material: PUR
Color: green RAL 6018

35
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     Chapter 3: Control cables



Control cables
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                                                               Jacket          Shielding   Approval                Application                                                                  Page

LÜTZE SUPERFLEX®                                    PUR                                CE, UL, VDE               C-track compatible and unshielded                                          41
PLUS N PUR 600 V                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL, VDE               C-track compatible and shielded                                              42
PLUS N (C) PUR 600 V                                                                                                              For highest requirements
LÜTZE SUPERFLEX®                                    PUR                                CE                               C-track compatible and unshielded                                          43
PLUS N PUR 300 V                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                 •               CE                               C-track compatible and shielded                                              44
PLUS N (C) PUR 300 V                                                                                                             For highest requirements
LÜTZE SUPERFLEX®                                    PVC                                CE, UL                         C-track compatible and unshielded                                          45
2000 PVC                                                                                                                                   For medium to high requirements
LÜTZE SUPERFLEX®                                                                      PVC                 •               CE, UL                         C-track compatible and shielded                                              46
2100 (C) PVC                                                                                                                             For medium to high requirements
LÜTZE SILFLEX®                                           PVC                                CE, UL                         Unshielded                                                                               47
N PVC MULTINORM                                                                                                                  With approvals for Europe and North America
LÜTZE SILFLEX®                                           PVC                 •               CE, UL                         Shielded                                                                                   48
N (C) PVC MULTINORM                                                                                                            With approvals for Europe and North America
LÜTZE SILFLEX®                                           PUR                                CE, UL                         Unshielded                                                                               49
N PUR                                                                                                                                        
LÜTZE SILFLEX®                                           PUR                 •               CE, UL                         Shielded                                                                                   50
N (C) PUR                                                                                                                                   
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Electronic cables
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                                                               Jacket          Shielding    Approval                Application                                                                  Page

LÜTZE SUPERFLEX®                                    PUR                                CE, UL                         C-track compatible and unshielded                                         53
TRONIC PUR                                                                                                                             Unshielded electronic cable UL recognized
                                                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible and shielded                                             54
TRONIC (C) PUR                                                                                                                       Shielded electronic cable UL recognized
                                                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible and shielded                                             55
TRONIC (C) PUR TP                                                                                                                  Shielded electronic cable UL recognized, paired
                                                                                                                                                   For highest requirements
LÜTZE SUPERFLEX®                                    PUR                                CE, UL                         C-track compatible and unshielded                                         56
TRONIC AS PUR                                                                                                                        For highest requirements
LÜTZE SUPERFLEX®                                    PUR                 •               CE, UL                         C-track compatible and shielded                                             57
TRONIC AS (C) PUR                                                                                                                 For highest requirements
LÜTZE ELECTRONIC LiYY                          PVC                                CE, UL                         Unshielded                                                                               58
                                                                                                                                                   Unshielded electronic cable UL recognized
LÜTZE ELECTRONIC LiY (C)C Y                 PVC                 •               CE, UL                         Shielded                                                                                   59
                                                                                                                                                   Shielded electronic cable UL recognized
LÜTZE ELECTRONIC LiY (C) Y TP              PVC                 •               CE, UL                         Shielded                                                                                   60
                                                                                                                                                   Shielded electronic cable UL recognized, paired
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                                                                                                                                                                                                                      Page

Cable fittings                                                Cablefix Vario, Cablefix flanges, Plastic fittings, Plastic accessory,                                                                            63 - 82
and accessories                                           Metal fittings, Metal accessory                                                                                                                                    
Mounting accessories                                  Control panel installation, Cable tie                                                                                                                             83, 84
and tools                                                                                                                                                                                                                                     
Labelling system                                          Marker strips                                                                                                                                                        85
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Notes
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Bending cycles of high flexing cables

LÜTZE SUPERFLEX® - longevity, reliability, flexibility
The high mechanical requirements in a drag chain require the use of special cables, which are designed for the usage in continuous
motion application. The life span of cable in drag chains is strongly influenced by mechanical parameters of the application, as well as
the carefulness of the installation.

Type of cable                    Traveling distance Bending radius = Velocity Acceleration Cycles
                                          in m                     Factor x Cable-Ø (mm) m/s m/s2 mio.
LÜTZE SUPERFLEX® PLUS
Unshielded cable with       ≤ 5                       ≥  10 Ø ≤ 3 ≤ 5 ≥ 20
special TPE or HGI            ≤ 20                     ≥ 7,5 Ø ≤ 5 ≤10 ≥ 10
insulation, PUR or TPE jacket ≤ 100                   ≥ 7,5 Ø ≤ 5 ≤10 ≥ 2

                                          
LÜTZE SUPERFLEX® PLUS (C)
Shielded cable with           ≤ 5                       ≥ 12 Ø ≤ 3 ≤ 5 ≥ 20
special TPE or HGI            ≤ 20                     ≥ 10 Ø ≤ 5 ≤10 ≥ 10
insulation, PUR or TPE jacket ≤ 100                   ≥ 10 Ø ≤ 5 ≤10 ≥ 2

                                          
LÜTZE SUPERFLEX®

Unshielded cable              ≤ 5                       ≥ 12 Ø ≤ 3 ≤ 5 ≥ 10
                                          ≤ 15                     ≥ 10 Ø ≤ 5 ≤10 ≥ 5
                                          
LÜTZE SUPERFLEX® (C)
Shielded cable                  ≤ 5                       ≥ 15 Ø ≤ 3 ≤ 5 ≥ 10
                                          ≤ 15                     ≥ 12 Ø ≤ 5 ≤10 ≥ 5

The values of this table show application-parameter and actual performed cycles in independent tests. The cycle count can only be
compared, if every value is taken in consideration with each other. A valuation as “Million Operating Cycles” is insignificant, if traveling
distance, velocity and bending radius is unknown.

 

LÜTZE SUPERFLEX® PLUS M (C) PUR UL Servo 0,6 / 1 kV according to SIEMENS* Standard
Similar to SIEMENS MOTION-CONNECT 800PLUS

                                          Traveling distance Bending radius = Velocity Acceleration Cycles
                                          in m                     Factor x Cable-Ø (mm) m/s m/s2 mio.
LÜTZE SUPERFLEX® PLUS M (C) 
PUR UL Servo 0,6 / 1 kV
                                          ≤ 3                       ≥  10 Ø ≤ 5 ≤ 50 ≥ 10
                                          ≤ 5                       ≥  10 Ø ≤ 5 ≤ 30 ≥ 10
                                          ≤ 10                     ≥  10 Ø ≤ 5 ≤ 15 ≥ 10
                                          ≤ 15                     ≥  10 Ø ≤ 5 ≤ 10 ≥ 10
                                          ≤ 50                     ≥  10 Ø ≤ 5 ≤ 5 ≥ 10



89

1. Correct Handling and Installation of Network Copper Cable
Do not subject cable to tension
Do not kink the cable
Do not bend the cable more than 90º (See individual specifications for bending radius)
Strip the cable as short as possible
Do not crush cable when fastening
Do not untwist the conductor pairs by more than 0.5 inch
Terminate the shielding on both ends

2. LÜTZE ETHERNET Cables
We recommend shielded industrial Ethernet cable, such as LÜTZE ETHERNET cable, for use in industrial environment to ensure
secure connectivity. Motors and other electrical noise producing devices are often located in close proximity to network cabling.
EMI (Electro Magnetic Interference) and RFI (Radio Frequency Interference) can distort data transmission on copper-based net-
work cable. To lessen or eliminate interference, called alien-crosstalk, the use of shielded industrial cable and connectors is recom-
mended.

Available LÜTZE ETHERNET Cables:

                      S/UTP                                               SF/UTP                                   SF/UTQ (Star Quad)                                     S/FTP
Susceptibility for Interference

                       some                                                    low                                                     low                                                     low
               104337 CAT 5e                                  104335 CAT 5e                                   104301 CAT 5                                   104338 CAT 6a
                                                                          104366 CAT 5e                                   104307 CAT 5                                   104331 CAT 7a
                                                                          104347 CAT6e                                   104302 CAT 5                                               
                                                                                                                                     104303 CAT 5 

3. Key for twisted pair cables according to ISO/IEC-11801 (2002)E
XX/YZZ

XX – outer jacket                                                   / Y – for the pair shielding                                         ZZ – wire paring
                                                                                                                                                               
U = unshielded                                                      / U = unshielded                                                        TP = twisted pair (regular)
F = foiled shield                                                     / F = foiled shield                                                      TQ = quad pair (star quad)
S = braided shield                                                 / S = braided shield                                                   
SF = braided and foiled shield                              

In order to utilize EMI/RFI shielding, the shield must be properly terminated at both ends!
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4. ProfiNet – Star Quad Design and Termination
The star quad is a specific low-impedance cable configuration.
Four conductors are twisted on a common axis. The conductors across from 
each other make a pair.

In Figure 1 the pairs are as follows: 

Pair 1:     
Conductor A                                       Conductor D

Pair 2:     
Conductor B                                       Conductor C

Other terminations than in Figure 1 lead to interferences, decreased connectivity or no
connectivity at all.

5. Pin Assignment and Installation
RJ45 is the most common Ethernet connector and is available both shielded and unshielded.
All pins of the RJ45 connector are used for 1000 Mbit/s (4-pair transmission). Four pins are used for 10/100 Mbit/s (2-pair transmis-
sion).

According to the EN 50173 standard, two color codes are defined for installation: T568A and T568B. It makes no difference which color
code is used, however the same code should be used consistently throughout the entire installation. Mixing up the two color codes will
result in malfunctions.

Pin assignement RJ45 – Color code according to EN 50173 – hard wiring:
ETHERNET cables

Star Quad (ProfiNet)                                                                                             Paired
Pin# 100BASE-TX Colorcode 10 BASE-T, 100BASE-TX 1000BASE-T Colorcode T568A Colorcode T568B
1 Transmit+ Transmit+ BI_DA+  (bidirectional) WH/GN WH/OR
2 Transmit- Transmit- BI_DA-  (bidirectional) GN OR
3 Receive+ Receive+ BI_DB+ (bidirectional) WH/OR WH/GN
4 – – BI_DC+ (bidirectional) BL BL
5 – – BI_DC- (bidirectional) WH/BL WH/BL
6 Receive- Receive- Bl_DB- (bidirectional) OR GN
7 – – Bl_DD+ (bidirectional) WH/BN WH/BN
8 – – BI_DD- (bidirectional) BN BN

 
6. ETHERNET Categories and Classes
                                  ProfiNet®                                 CAT 5                                      CAT 5e                                   CAT 6                                  CAT 6a                              CAT 7
Class                        D                                              D                                              De                                           E                                          Ea                                       F
Construction          2 pair                                       2 pair                                       4 pair                                       4 pair                                   4 pair                                  4 pair
                                  (AWG 22)                                (AWG 24, AWG 26)                (AWG 24, AWG 26)               (26 AWG)                            (26 AWG)                          (26 AWG) 
Speed                      10/100                                     10/100                                     10/100/1000                           10/100/1000                       10/100/1000/10000          10/100/1000/10000
                                  Mbit/s                                       Mbit/s                                       Mbit/s                                      Mbit/s                                   Mbit/s                                 Mbit/s
LAN                         10BASE-T (2 pair)                 10BASE-T (2 pair)                 10BASE-T (2 pair)                 10BASE-T                          10BASE-T                         10BASE-T
Applications          100BASE-TX (2 pair)             100BASE-TX (2 pair)             100BASE-TX (2 pair)            100BASE-TX                     100BASE-TX                    100BASE-TX
(max.)                                                                                                                         1000BASE-T (4 pair)             1000BASE-T                      1000BASE-T                    1000BASE-T 
                                                                                                                                                                                     10BASE-T                          10GBASE-T                      10GBASE-T
Nominal                   100 Ohm                                 100 Ohm                                 100 Ohm                                100 Ohm                             100 Ohm                           100 Ohm
Impedance
Bandwidth              100 MHz                                  100 MHz                                  100 MHz                                 250 MHz                             500 MHz                            600 MHz
max. lenght             100 m (10BASE-T)                100 m (10BASE-T)                100 m (10BASE-T)                100 m (10BASE-T)            100 m (10BASE-T)           100 m (10BASE-T)
                                  100 m (100BASE-TX)           100 m (100BASE-TX)            100 m (100BASE-TX)          100 m (100BASE-TX)       100 m (100BASE-TX)      100 m (100BASE-TX)
                                                                                                                                    100 m (1000BASE-T)           100 m (1000BASE-T)       100 m (1000BASE-T)      100 m (1000BASE-T)
                                                                                                                                                                                                                                  100 m (10GBASE-T)       100 m (10GBASE-T) 
CAT                          CAT 5                                       CAT 5                                       CAT 5                                      CAT 5, CAT 5e                   CAT 5, CAT 6                    CAT 5, CAT 6, 
compatibility                                                                                                                                                                                                                                                      CAT 6a
ISO/IEC                   –                                               ISO/IEC 11801                       ISO/IEC 11801                      ISO/IEC 11801                   Modification 1                   ISO/IEC 11801
standard                                                                                                                                                                                                                  ISO/IEC 11801                 
ANSI/TIA                 –                                               ANSI/TIA-568-B                     ANSI/TIA-568-C.2                 ANSI/TIA-568-C.2             ANSI/TIA-568-C.2            Not recognized 
standard

yellow
orange
white

blue
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Anorganic                                                   Concentration                                             PVC                                      TPE                                   PUR

Alaune                                                                    c.s.                                                                           +                                                   +                                              
Aluminium salts                                                     ec.                                                                            +                                                   +                                              +
Ammonia, a                                                           10 %                                                                        +                                                   +                                              +
Ammonium acetate, a                                          ec.                                                                            +                                                   +
Ammonium carbonate, a                                      ec.                                                                            +                                                   +                                              –
Ammonium chloride, a                                          ec.                                                                            +                                                   +                                              +
Barium salts                                                           ec.                                                                            +                                                   +                                              +
Boric acid                                                               100 %                                                                      +                                                   +                                              O
Calcium chlorid, a                                                 c.s.                                                                           +                                                   +                                              O
Calcium chlorid, a                                                 10 % and 40 %                                                                                                                                                            +
Calcium nitrate, a                                                  c.s.                                                                           +                                                   +
Chrom salts, a                                                       c.s.                                                                           +                                                   +                                              +
Calium carbonate, a (potash)                                                                                                               +                                                   +
Potassium chlorate, a                                           c.s.                                                                           +                                                   +                                              
Potassium chloride, a                                           c.s.                                                                           +                                                   +                                              O
Calcium dichromate, a                                                                                                                           +                                                   +
Calcium iodide, a                                                                                                                                    +                                                   +
Calcium nitrate, a                                                  c.s.                                                                           +                                                   +                                              +
Potassium permanganate , a                                                                                                                O                                                  O                                              –
Potassium sulfate, a                                                                                                                               +                                                  +                                              +
Copper salts, a                                                      c.s.                                                                           +                                                  +                                              +
Magnesium salts, a                                               c.s.                                                                           +                                                  +                                              O
Sodium carbonate, a (Natron)                                                                                                               +                                                   +                                              O
Sodium bisulfate, a                                                                                                                                 +                                                   +
Sodium chloride , a (common salt)                                                                                                       +                                                   +                                              +
Sodium thiosulfate, a (fixing salt)                                                                                                           +                                                   +                                              O
Nickel salts, a                                                        c.s.                                                                           +                                                   +                                              +
Phosphoric acid                                                   50 %                                                                        +                                                  +                                              –
Mercury                                                                  100 %                                                                      +                                                  +                                              +
Mercury salts, a                                                    c.s.                                                                           +                                                   +                                              +
Nitric acid                                                                30 %                                                                        –                                                   –                                               –
Hydrochloric acid                                                  concentration                                                          –                                                   –                                               –
Sulfur                                                                      100 %                                                                      +                                                   +                                              +
Sulfur dioxide,                                                        gaseous                                                                  +                                                  +                                              O
Carbon disulfide                                                                                                                                    –                                                  –                                               –
Hydrogen sulfide                                                                                                                                    +                                                  +                                              –
Sea water                                                                                                                                                +                                                   +                                              +
Silver salts, a                                                                                                                                           +                                                  +                                              +
Hydrogen peroxide, a                                           3 %                                                                          +                                                   +                                              +
Zinc salts, a                                                                                                                                             +                                                   +                                              –
Tin(II) chloride                                                                                                                                         +                                                   +                                              –

Organic                                                                 Concentration                                              PVC                                      TPE                                   PUR
Ethyl alcohol                                                           100 %                                                                      –                                                   –                                               –
Formic acid                                                            30 %                                                                       –                                                   –                                               –
Benzine/Benzene                                                                                                                                   –                                                   O                                              +
Succinic acid, a                                                      c.s.                                                                          +                                                   +                                              –
Acetic acid                                                             20 %                                                                        O                                                 O                                              O
Hydraulic oil                                                                                                                                            –                                                  *                                               O*
Isopropyl alcohol                                                   100 %                                                                      –                                                  -                                                O
Kerosene                                                                                                                                                                                                     O                                              O
Machine oil                                                                                                                                              O*                                                O*                                            +*
Methyl alcohol, a                                                   100 %                                                                      O                                                 O                                              O
Mineral oil, depending on type (ASTM)                                                                                                                                                     *                                               *
Oxalic acid, a                                                         c.s.                                                                          +                                                   +                                              
Paraffin oil                                                                                                                                                                                                    +                                              +
Plant oils and greases                                                                                                                           O/+*                                             +*                                             O/+*
Cutting oil                                                                                                                                                O*                                                O/+*                                         +*
Tartaric acids, a                                                                                                                                      +                                                   +
Citric acid                                                                                                                                                +                                                   +

Chemical resistance of PVC, TPE and PUR cables jackets
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Legend:     ec.    =  each concentration                      a      =    aqueous            
                    c.s.   =  cold saturated                               +      =    resistant            
                    O     =  conditionally resistant                   –      =    unstable
                    *       =  depending on the additives in oil

                                   
All specification refer to room temperature!

Disclaimer: This information shall only serve as support for choosing a suitable material for
use with chemical substances. Prior to the final installation a test of the material should per-
formed with the chemical substances under prospective conditions of use. Lütze assumes no
guarantee for the completeness or the correctness of this content, and declines all liability
claims, which relate to loss or damage, which was caused by the use of the presented infor-
mation or recommendations.



Material                    Abb.       Short           Service             Dielectric      spec.              Tensile        Elongation     Absorption      Weather-       Fuel             Oil                Flamma-
                                                  abbrevia-    temperature     constant        contact           strength      at break           of water            ing                  resist-          resist-          bility
                                                  tion                                                                                                                                                                                 resistance     ance            ance            
                                   °C            103         Ohm x cm   N/mm2     %           (20 °C) %     

Polyvinyl chloride     PVC       Y                  – 30/+ 70           4 - 7                1012 – 1015      10 – 25        150 – 300        0.4                     moderate       moderate    good            self-
                                                                                                                                                                                                                                                                                                extinguishing
Polyvinyl chloride     PVC       Y                  – 20/+ 90           3.5                  1012 – 1015      10 – 25        150 – 300        0.4                     moderate       moderate    good            self-
heat resistant                                                                                                                                                                                                                                                                         extinguishing
High pressure           
polyethelyne             LDPE     2Y                – 50/+ 70           2.3                  1017                 20 – 30        500                   0.1                     good               low               moderate    flammable
Low pressure
polyethelyne             HDPE    2Y                 – 50/+ 100        2.3                  1017                30                 800                   0.1                     moderate       low               moderate    flammable
Polyurethane            PUR       11Y              – 40/                                                                                                                                                                                                                self-
                                                                       + 90/100            4.0 – 6.0         1012                 30 – 45        300 – 600        1.5                     very good      good            good            extinguishing
Polyamide                PA          4Y                – 40/+ 80           3.5 – 7.0         1014                 50 – 180      200 – 300        1 – 2                  good               moderate    good            flammable
Polybutylene 
terephthalate            PBTP     -                    – 60/+ 110         3.0 – 4.0         1016                 50 – 100      50 – 300          0.5                     good               good            good            flammable
Polytetrafluoro--                                                                                                                                                                                                                                                                     not
ethylene                    PTFE     5Y                – 190/+ 260       2.1                  1018                 14 – 40        240 – 400        0.01                   very good      very good    very good    flammable
tetrafluoroethylene
hexafluoro-
propylene                                                                                                                                                                                                                                                                               not
Copolymer                FEP       6Y                – 100/+ 200       2.1                  1018                 20 – 25        250 – 350        0.01                   very good      very good    very good    flammable
Ethylene                                                                                                                                                                                                                                                                                 not
tetrafluoroethylene   ETFE     7Y                – 100/+ 150       2.6                  1016                 40 – 50        100 – 300        0.01                   very good      very good    very good    flammable
Perfluoroalkoxy                                                                                                                                                                                                                                                                     not
polymer                     PFA        –                  – 190/+ 260       2.1                  1015                 30                 300                   0.01                   very good      very good    good            flammable
Chloroprene                                                                                                                                                                                                                                                                          self-
rubber                        CR         5G                – 40/+ 100         6.0 – 8.0         1013                 25                 450                   1.0                     very good      low               good            extinguishing
Silicon                                                                                                                                                                                                                                                                                    flame
rubber                        SI           2G                – 60/+ 180         2.8 – 3.2         1015                  5 – 10          200 – 350        1.0                     very good      low               moderate     flammable
Ethylene vinyl 
acetate                      EVA        4G                – 30/+ 125         5 – 7               1013                 5                   200                   0.01                   good               low               low               flammable
Ethylene propylene 
rubber                        EPM/
                                  EPDM    3G                – 30/+ 120         3.2                  1014                 5 – 25          200 – 450        0.02                   good               low               low               flammable
Thermoplastic
polyolefin
Elastomer                 TPE-O   18Y              – 40/+ 120         2.7 – 3.6         5 x 1014           >6                 >400                1.5                     very good      moderate    moderate    flammable
Thermoplastic
polyester 
Elastomer                 TPE-E    12Y              – 70/+ 125         3.7 – 5.1         1012                 3 – 25          280 – 650        0.3 – 0.6            very good      good            very good    flammable
Styrol 
triblock                                                            – 75/
Copolymer                TPE-S    –                   + 105/140          2.2 – 2.6         1016                  9 – 25          500 – 700        1 – 2                  moderate       good            low               flammable

Only for basic materials, deviations are possible depending on the indented use/design.

Properties of isolation materials
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The protection of electrical equipment through corresponding enclosure is specified with code letters and code numbers. This pro-
tection class designation consists of the letters "IP" and two code numbers from 0 to 8. The first code number stands for the pro-
tection against contact and foreign substances, the second number specifies the degree of protection against water. 
The higher the respective code number is, the higher is the offered protection. The valid protection class for each product is speci-
fied in the technical data.

For example the designation:
IP 65                Code letter IP                  IP
                        First code number         6                 corresponds to: Protection against entrance of dust
                        Second code number     5                 corresponds to: Protection against sprayed water

For protection against contact and foreign substances
First code number                          Protection scope designation                   Explanation
0                                                       No protection                                                No special protection of persons from accidental contact with standing or moving parts 
                                                                                                                              under voltage.
                                                                                                                              No protection of the equipment against entry of solid foreign substances.
1                                                       Protection against foreign substances        Protection against accidental contact of large area surfaces of standing and internally 
                                                         > 50 mm                                                      moving parts under voltage, e.g. with the hand, but no protection against intentional 
                                                                                                                              access to these parts. Protection against entry of solid foreign substances with a 
                                                                                                                              diameter larger than 50 mm.
2                                                       Protection against foreign substances        Protection against contact by the fingers of standing or internally moving parts under 
                                                         > 12 mm                                                       voltage. Protection against entry of solid foreign substances with a diameter larger 
                                                                                                                              than 12 mm.
3                                                       Protection against foreign substances        Protection against contact of standing or internally moving parts under voltage with 
                                                         > 2.5 mm                                                      tools, wires or similar of a thickness larger than 2.5 mm. Protection against entry of 
                                                                                                                              solid foreign substances with a diameter larger than 2.5 mm.
4                                                       Protection against foreign substances        Protection against contact of standing or internally moving parts under voltage with 
                                                         > 1 mm                                                         tools, wires or similar of a thickness larger than 1 mm. Protection against entry of solid 
                                                                                                                              foreign substances with a diameter larger than 1 mm.
5                                                       Protection against dust accumulation          Full protection against contact of standing or internally moving parts under voltage 
                                                                                                                              moving parts under voltage. Protection against dust accumulation. The entry of dust is 
                                                                                                                              not fully prevented but the dust may not enter in such quantities that the functioning is 
                                                                                                                              impaired.
6                                                       Protection against dust accumulation          Full protection against contact of standing or internally moving parts under voltage 
                                                                                                                              moving parts under voltage. Protection against entry of dust.

For water protection
Second code number                     Protection scope designation                   Explanation
0                                                       No protection                                                No special protection
1                                                       Protection from vertically falling
                                                         dripping water                                              Water drops that fall vertically may not have any damaging effect.
2                                                       Protection from dripping water                    Water drops that fall at an arbitrary angle of up to 15° to vertical may not have any 
                                                         falling at an angle                                       damaging effect.
3                                                       Protection from sprayed water                     Water that falls in an arbitrary angle up to 60° to vertical may not have a damaging 
                                                                                                                              effect.
4                                                       Protection from splashed water                   Water that is splashed from all directions against the equipment may not have a 
                                                                                                                              damaging effect.
5                                                       Protection from water projected                  Water projected from a nozzle that is aimed at the equipment from all directions may 
                                                         from a nozzle                                               not have any damaging effect.
6                                                       Protection against flooding                           Water may not enter into the equipment in damaging amounts during temporary 
                                                                                                                              flooding (e.g. by heavy seas)
7                                                       Protection against immersion                       Water may not enter in damaging amounts if the equipment is immersed in water for 
                                                                                                                              the defined pressure and time conditions.
8                                                       Protection against submersion                     Water may not enter in damaging amounts if the equipment is submerged in water for 
                                                                                                                              the defined pressure and indefinite amount of time.
You can find the valid protection class for the respective product in the technical data.

Design of the protection class designation according to EN 60529
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Symbol           Description
A-                        outer cable
AB-                      outer cable with lightning protection design
AJ-                      outer cable with induction protection design
AiC-                     conductor with copper wire braiding

b-                         movement
(1B...)                  one-layer steel band, . . . thickness of the steel band in mm
(2B...)                  two-layer steel bands, . . . thickness of the steel band in mm
Bd                       bundle cabling

c                          protection sheathing from jute and bulk
C                         shield from copper wire braid
(C)                       shield from copper wire braid over an individual cabling element
Cu                       copper wire

DM                      Dieselhorst-Martin stranding
Dreier                  triple-stranding

e                          copper tinned wire
e                          single-wire
E                          protection sheathing from bulk with embedded plastic band

f                           multi strand
ff                          superfine strand
F                          foil isolation
F                          cable core with petroleum filling
F                          flat design of installation cables
F                          star quad with phantom utilization for
                            long distance communication cable of the railroad
(F...)                     flat cable armor, . . . thickness in mm

G                         rubber
2G                       silicon rubber (SiR)
3G                       isobuthylene-isoprene rubber (JJR) or
                            ethylene propylene rubber (EPR)
4G                       ethylene vinyl acetate rubber (EVA)
5G                       chloroprene rubber (CR)
6G                       chlorosulfonated polyethelyne (CSM)
7G                       fluoroide elastomer
8G                       nitrile rubber (NBR)
G-                        mine cable
GJ-                      mine cable with induction protection design

J-                         installation cable
JE-                      installation cable for electronics industry
-J                         cable with greenyellow ground conductor
-JZ                       cable with greenyellow ground conductor and number printing

L-                         cable
(L)                        shield from plastic-coated aluminum band
(L)2Y                   layered jacket
Lg                        layer stranding
Li                         conductor

m                         jacket cable
M                         lead jacket
Mz                       lead jacket with hardening additive

-O                        cable without greenyellow ground conductor
-OZ                     cable without greenyellow ground conductor, with number printing

P                      paper wire insulation
Pair                  pair stranding
PiC                  pair in copper wire braid
PiMF                pair in metal foil
Prfl                   test wire

Symbol            Description
Q                     steel braid

RAGL-             compensation cable for thermocouples
RD-                  RHENOMATIC-cable
RG-                 coaxial cable according to MIL specification
re                     round, single-wire
rm                    round, multiple-wire
(R/R)               inner conductor copper wire not insulated, outer conductor 
                        copper wire braid
RS-                  computer cable

S                      conventional railway signal cable
S-                    switching cable
St                     star quad for phantom utilization
St I                   star quad in telephone cables for large distances
St III                 star quad in site cables
(St)                  static shield
Staku               Staku steel-copper conductor
Stli                   steel-copper braid

T                      support for suspended cables
TF                    carrier frequency
TiC                   group of three in the copper wire braid
TiMF                group of three in metal foil

v                      tinned
vs                    silver-plated
vg                    gold-plated
vn                    nickel-plated

W                     corrugated steel jacket

X                      crosslinked polyvinylchloride (PVC)
2X                    crosslinked polyethylene (PE)
10X                  crosslinked polyvinylidene fluoride (PVDF)
11X                  crosslinked polyurethane X-PUR

Y                      polyvinyl chloride (PVC)
Yu                    polyvinyl chloride (PVC) flame-retardant (STAN-NOFLAM)
Yv                    polyvinyl chloride (PVC) reinforced jacket
Yw                   polyvinyl chloride (PVC) heat resistant to 90 °C
                        (105 °C with shortened service life)
2Y                    polyethelyne (PE)
2Yv                  polyethelyne (PE), reinforced Jacket
02Y                  polyethylene foam (PE)
02YS                foam-Skin
3Y                    polystyrene (PS)
4Y                   polyamide (PA)
5Y                    polytetrafluoroethylene (PTFE)
6Y                    perfluoroethylene propylene (FEP), TEFLON
7Y                    ethylene tetrafluoroethylene (ETFE)
8Y                    polyimide (PJ)
9Y                    polypropylene (PP)
10Y                  polyvinylidene fluoride (PVDF)
11Y                  polyurethane (PUR)
12Y                  polyethelyne terephtalate (TPE, PETE)

(Z)                   steel wire braid guaranteeing tensile strength

Short abbreviation key according to VDE and DIN
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Technical Terms

°C                                                                 Degree Celsius                                               
(C)                                                                Cable is shielded
Abrasion-resistant                                          The characteristic of a material to be resistant to abrasion
Conductor / Diameter                                            Eg.: 4G16
                                                                       A cable with 4 conductor and  respective conductor-diameter of 16 mm2. When the specification is used 4G16, is one of 
                                                                       four conductors green/yellow. When the specification is used 416, is none of the four conductors green/yellow. (See G and x)
Low adhesion                                                 For cables one refers to the so-called mechanical adhesion, that is the adhesion of faces (Anti-friction property)
Outer diameter                                               The nominal outer diameter of the cable
Outer layer                                                     The position of a conductor, which is located directly under the jacket                                                          
AWG                                                                       American Wire Gauge
AWM                                                                      Appliance Wiring Material, “UL Subject 758” is an approval for components and applicable for cables installed at the factory
Mutual capacitance                                        Capacitance between the conductors for multi-conductor cables or between conductor and jacket
Bend radius                                                    Specification how closely a cable is allowed to be bent. For cables, it is distinguished between fixed and flexible installed. It is 
                                                                       given as multiplier of the outer diameter of the cable. (Eg. 10 x D ≈ 10 x 10,5 mm = 105 mm bent radius)
Bend cycle                                                           Number of bends of the cable e.g. in cable tracks. Heavily depending on accurate installation. Must always be viewed in con
                                                                       text of other parameter as e.g. bend radius and velocity.
Burning behavior                                            Indicates which fireproof standards of the cable are fulfilled
BUS                                                                        Binary Unit System for the digital data transmission                                                                                            
Cat                                                                        Category – Standard for the transmission speed of  a network cable 
CMG                                                              Communication General – UL Listing or communication cable, requirements on the flame test are UL 1685 or FT 4 and there
                                                                       with higher quality as IEC 60332-3
CMX                                                               Communication Residential – UL Listing for communication cable, requirements on flame test are UL VW-1 or FT 1
CSA                                                                Canadian Standards Association
Cu                                                                   Copper
Cu-Number                                                    Quantity of copper within the cable in kg/100m
D                                                                     Diameter of the cable
DESINA                                                          DistributEd and Standardised INstAllation technology technology for machine tools and manufacturing systems
DIN                                                                 German institution of standardization
DRIVE-CLiQ®                                                          Feedback/communication system by SIEMENS*
Dielectric strenght                                          The voltage at which the material loses its ability to insulate
Single-wire                                                     Solid copper wire
E-Copper strand                                            Stranded electrolyte-copper wires
EMV                                                               Electromagnetic compability
EN                                                                  European Standard
F                                                                     Farad – Unit of capacitance
Color-coded                                                   The conductor insulations of the different conductors of a cable have defined colors
Finely stranded                                              Strand construction according to DIN VDE 0295 class 5, IEC 60228 class 5
Super finely stranded                                     Strand construction according to DIN VDE 0295 class 6, IEC 60228 class 6
Flame retardant                                              Hardly inflammable
Foil tape                                                       The wrapping around the conductor with a foil for protection of the conductor.
Frequency converter                                      The device for changing a standard alternating voltage in a modifiable alternating voltage to vary the speed of an electric 
                                                                       engine. The connection of a frequency converter to a motor should be made with a low capacitance cable
FT                                                                   Flame Test (Canada)
Fillers                                                              Filling material which is used to achieve a circular cable
G                                                                    Protective conductor existing and included in the number of conductor
Braid shield                                                    Copper shield made out of meshed copper wire
Halogen free                                                  The cable does not emit the following halogenated substances : Fluorine, Chlorine, Iodine, Bromine und Astatine
HGI                                                                 High Glide Insulation – LÜTZE Standard for PP conductor insulation with very low friction coefficient resistances especially for
                                                                       high-flexible applications
Adhesion-free                                                 The characteristic of a material not absorbing liquids                                                                                        
Hz                                                                   Herz
Impedance                                                     Resistance at occurring alternating current
Inner jacket                                                     See sub jacket
Insulation resistance                                      In general insulation resistance is the resistance which opposes a non-conductor e.g. the insulating jacket of a wire, to a more 
                                                                       or less long-lasting flow of the current
J                                                                      Joule
Low-Capacitance                                           Here: The ability of a cable to transmit relatively current without loss
Capillary effect (Wicking)                               The characteristic of into the cable incorporated fillings to absorb liquids and to involve in the cable
Nick-resistant                                                 The characteristic of a material which describes the behavior during its deformation by intermittently stress
Copper strand - blank                                    No tin plating on faces of copper strand
Copper strand - tinned                                   Tin plating on surfaces of copper strand to avoid oxidation
Cabled in layers                                             Structure of conductors in a cable in layer
Strand                                                             One conductor is made out of several cupper wires
Magnetic Field                                             Electric current occurring field                          
Jacket                                                             The outer protecting jacket of a cable, which protect the transmission conductor.
Minimum bend radius                                    Recommended value which should not be fallen short during bending of the cable. (is calculated from the diameter of the cable)

       
* Registered trademark



96

NEC                                                               National Electric Code (USA)
NEMA                                                             National Electrical Manufactureres Association (USA)
Rated voltage                                                 Electric voltage in stranded operation
NFPA                                                              National Fire and Protection Agency (USA)
Optical coverage                                            Degree of coverage by the copper braid shield (how dense the shield is braided)
Ozone resistance                                           Ability of the material to withstand ozone radiation
Ozone resistance                                           There are 2 conductors twisted with each other in the cable
PE                                                                  Protective Earth – Protection conducter                                                                                                               
PiMF                                                               Pairs in Metal Foil – twisted pair cabled pairs of conductors are shielded separately
Polyethylen (PE)                                            Insulation material with very good electric characteristics, low water-absorption, high viscosity and excellent dielectric values
Polyolefin                                                        Insulation material with good electric characteristics, good chemical resistance as well as high viscosity and ultimate 
                                                                       elongation. Belongs to the Group of semi-crystalline thermoplastics
Polypropylen (PP)                                          Insulation material with good electric characteristics as well as high strength and stability. Belongs to the group of 
                                                                       semi-crystalline thermoplastics
Polyurethan (PUR)                                         Thermoplastic Polyurethane – High-quality jacket-material for the usage in  cable tracks and harsh environmental conditions

Polyvinylchlorid (PVC)                                   Popular jacket material for industrial control cable, allowed due to compounds with additives high flexibility and improved oil 
                                                                       resistance
Test voltage                                                    Represents the voltage with which the cable has been tested
RAL-Number                                                  Numbered color system for definite identification of a color type
RoHS                                                                     Restriction of Hazardous Substances                                                                       
Layer pitch optimized                                     The lay length of the cabled conductors will be optimized for the application shorter lay lengths for higher alternating bending
Loop resistance                                              In the transmission technique the loop resistance is the resistance of a at the end short-circuit pair of conductors am 
                                                                       (Forward- and return cable e.g. of a BUS- cable)
Protective conductor                                      Grounding conductor                                                                                                                                                 
Self-extinguishing                                           The characteristic of a material to extinguish flames by itself (eg. PVC)
Servo                                                              The name of  a supply- and motor connection cable
Zero potential                                                 High quality stranding technique for cabled conductor without mechanical back twist. Especially important for high-flexible 
                                                                       cables for the use in cable tracks
StC                                                                 Double shielded (Static shiel/foil+braid)
Star quad                                                       Four conductors are cabled around a common axis
Control pair                                                     Twisted conductor pairs for signal transmission in motor cables
Interfering signal                                            Cable- or fieldbound interferences
Radiation resistance                                      Resistance agaist radiation
Talcum                                                            Talcum is used in powder as a release agent between the jacket and the conductor cable core. This allows the jacket to be 
                                                                       removed easier later on
Temperature range                                        The recommended temperature range for the use of a cable
Thermoplastics                                               Thermoplastics can be transferred in a plastic state by heat supply
TI                                                                    Classification of characteristics of PVC Insulation material according to EN 50363
TM                                                                  Classification of characteristics of PVC jacket material according to EN 50363
Torsion                                                            Here: The rotation of a cable around the logitudinal axis Specification for cable in °/m
TP                                                                   Twisted pair
TPE                                                                Thermoplastic elastomere – High-quality material with good mechanical stress characteristics. Divided into various subgroups
U0/U                                                               Rated volatge/Operating voltage
UL                                                                   Underwriters Laboratories
V                                                                     Volt
VDE                                                                Association of Electrical, Electronic and Information Technologies
Rotproof                                                         Increased resistance to rotting 
Fleece wrap                                                   A fleece wrapped around the conductors to protect the conductors and for better gliding characteristics.
VW-1                                                              Flam test of UL (Vertical Wire Flame Test)
Wall thickness                                                The thickness of the jacket
Bend strength                                                 The ability of a material not to break during permanent bending 
Tear-resistant                                                 The ability of a material to resists further cracking after a tear occurred
Characteristic impedance                              Complex input resistance of infinite cable.
x                                                                      Ground conductor is not existing (like OZ, OB)
XLPE                                                              Cross-linked polyethylene = XLPE                   
Tensile strenght                                              The maximum tension (pulling)
Tension                                                           Tension which is built up in the direction of the external load in the interior of an object
Sub jacket                                                      Between conductor and shield introduced separation layer to protect the wires
Ω                                                                            Ohm

Technical Terms



Cables and conductors are sold at DEL current daily prices for copper. The DEL is the listing for „Deutsches Elektrolytkupfer für
Leitzwecke“ (German electrolyte copper for conducting purposes), i.e. 99.5 % pure copper. The DEL is specified in € per 100 kg.

You can normally find the DEL listing in the business section of the daily newspaper.

The copper basis
A proportion of the copper price is contained in the list price of many cables and almost all wires already. It is also specified in € per 100 kg.
                                                         • 150.00 €/100 kg for the most popular wires
                                                         • 100.00 €/100 kg for telephone cables and wires
                                                         • 0.00 €/100 kg for underground cable (e.g. high-voltage current NYY), thus price without metal.

Example:                                           DEL 198.89 means:
                                                         100 kg copper (Cu) costs € 198.89.
Additional purchasing costs of 1,0 % are added to the daily quote for cables and wires.

The copper number (kg/100m)
The copper number is the copper weight of a cable or wire and is specified for every catalog article.

Example:                                          Silflex N 3 G 1.5 mm2
                                                         copper number according to catalog 4.32 kg/100 m
                                                         The copper contained in 100 m of wire thus weighs 4.32 kg.

Formula for calculation of the copper surcharge
                                                         Copper number (kg/100 m) x (DEL + 1,0 % purchasing costs) - copper basis = copper surcharge in €/100 m
                                                                                                      100

Example calculation:                         Silflex N 3 G 1.5 mm2

DEL:                                                 198.89 €/kg
Cu-Basis:                                          150.00 €/kg
Cu-Index:                                          4.32 kg/100 m

                                                         4.32 kg/100 m x (198.89 + 1,99) - 150.00 = 2.20 €/100 m
                                                                           100
This sum would be for assumed DEL quote of 198.89 Euro the copper surcharge for 100 m Silflex N 3 G 1.5 mm2.

Price including copper
The net price is calculated in the following way
                                                         Gross price
                                                         – Rebate (%)
                                                         ± Copper surcharge
                                                         = Net price including copper
The copper surcharge is shown separately on our invoice.
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The price of copper
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Certificates









Notes
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Copyright
Protected trademarks and trade names are not always labelled as such in this publica-
tion. This does not mean they are free names as defined in the trademark and brand
mark law. Publication does not imply that the descriptions or pictures used are free from
rights of third parties. The information is published without regard to possible patent pro-
tection. Trade names are used without any guarantee that they can be used freely.  In
putting together text, pictures and data, we proceeded with the greatest care. Despite
this, the possibility of errors cannot be completely excluded. We therefore reject any
legal responsibility or liability. We are, of course, grateful for any recommendations for
improvement or information useful for making corrections or establishing the truth. But
the author does not assume any responsibility for the content of these documents.



P
1E

C
02

.0
3.

20
19

.E
N

.1
00

.0
2.

33
 •

 ©
 b

y 
F

rie
dr

ic
h 

Lü
tz

e 
G

m
bH

, W
ei

ns
ta

dt
, D

eu
ts

ch
la

nd
 •

 P
rin

te
d 

in
 G

er
m

an
y.

 S
ub

je
ct

 to
 te

ch
ni

ca
l m

od
ifi

ca
tio

n.
 

Transportation Solutions
Solutions for the demanding Railway Sector, 
for example control technology, 
Interface solutions and signalling

Cable Solutions
High flexing cables for industrial applications

Cabinet Solutions
AirSTREAM complete system for thermally
optimized and space-saving cabinet wiring

Control Solutions
Industrial Power Supplies and electronic current 
control for Industrial Internet of Things. Infrastructure 
for industrial networks, signal converter, relays and 
modular electronics housing

Connectivity Solutions
Industrial Ethernet, assembled cables,
Actuator Sensor Interface, connectors and 
suppression technology

Germany
Friedrich Lütze GmbH
Postfach 12 24 (PLZ 71366)
Bruckwiesenstraße 17-19
D-71384 Weinstadt
Tel.: +49 71 51 60 53-0
Fax: +49 71 51 60 53-277(-288)
info@luetze.de

USA
LUTZE INC.
13330 South Ridge Drive
Charlotte, NC 28273
Tel.: +1 704 504-0222
Fax: +1 704 504-0223
info@lutze.com

United Kingdom
LÜTZE Ltd.
Unit 3 Sandy Hill Park
Sandy Way, Amington
Tamworth, Staffs, B77 4DU
Tel.: +44 1827 313330
Fax: +44 1827 313332
sales.gb@lutze.co.uk

Austria
LÜTZE Elektrotechnische
Erzeugnisse Ges.m.b.H.
office@luetze.at

Switzerland
LÜTZE AG
info@luetze.ch

France
LUTZE SASU
lutze@lutze.fr

Spain
LUTZE, S.L. 
info@lutze.es

China
Luetze Trading (Shanghai) Co.Ltd.
info@luetze.cn

 

www.luetze.com


