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POLYCARBONATE TUBES

Polycarbonate tubes are supplied with UV stabilized transparent or opal colour material, packed with
adhesive polyethylene film, on request tubes are al so produce in self-extinguishing polycarbonate VO
material, that can guarantee an high resistant flame grade and keeping the characteristics of normal
polycarbonate material, such as transparency, ultraviolet light resistant and high impact resistance.

DIMENSIONS
From Inside Diameter 6 mm to Outside Diameter 38 mm — Minimum Quantity 1000 mt
From Inside Diameter 40 mm to Outside Diameter 68 mm — Minimum Quantity 500 mt

From Inside Diameter 70 mm to Outside Diameter 250 mm — Minimum Quantity 250 mt

TECHNICAL MATERIAL PROPERTIES

- Excellent light transmission values
- UVstabilized
- Self-extinguishing according to the CE regulations, PC tubes do not allow flame spread
- High impact resistance
- High service temperature

- Good chemical resistance



POLYCARBONATE UV STABILIZED - ANTISHOCK

Physical Mominal Value Unit Test Method
Density 1.20 gfcm” IS0 1183
Apparent Density 0.66 gfcrm® 150 80
Melt Mass-Flow Rate (MFR) (300°C/1.2 kg) 3.0g/10 min 150 1133
Melt Volume-Flow Rate (MVR) (300°CH .2 kg) 3.00 cm 1 0min IS0 1133
Muolding Shrinkage

Across Flow 0.60 to 0,80 % IS0 2577

Flow 060 to 080 % IS0 2577

Across Flow: 2.00 mm 2 0.75% 150 2944

Flow: 2.00 mm 0.70 % 150 2944
Water Absorption ISC 52

Saturation, 23°C 0.30%

Equilibrium, 23°C, 50% RH 0.12%

[Mechanical MNominal Value Unit Test Method
Tensile Modulus (23°C) 2400 MPa IS0 527-2M1
Tensile Siress IS0 527-2/50

Yield, 23°C E7.0MPa
Break, 23°C B5.0MPa
Tensile Strain IS0 527-2/50
Yield, 23°C 63%
Break, 23°C 100 %
Mominal Tensile Strain at Break (23°C) »50% IS0 527-2/50
Tensile Creep Modulus IS0 8951
1hr 2200 MPa
1000 hr 1900 MPa
Flexural Modulus * (23°C) 2400 MPa IS0 178
Flexural Strength IS0 178
3.5% Strain, 23°C T4.0MPa
23°C 100 MPa
Flexural Strain at Flexural Sirength ISO 179
23°C, 2 mm/min 7.3%
Films Mominal Value Unit Test Method
Water Vapor Transmission Rate IS0 15106-1
23°C, 100 pm, B5% RH 159/'m™24 hr
Carbon Dioxide Permeability IS0 2556
25.4 ym 16900 crm¥mYban24 hr
100.0 pm 4300 crmfmban24 hr
Mitrogen Permeability IS0 2556
25.4 ym 510 cm ¥ m¥bar'24 hr
100.0 pm 130 cm™m¥Vban'24 hr
Crnoygen Permeability IS0 2556
254 pm 2800 cm¥m¥ban24 hr
100.0 pm T00 cm¥m¥Ybar'24 hr
Impact Mominal Value Unit Test Method
Charpy Motched Impact Strength -2 IS0 7391
-30°C, Complete Break 16 klim™
23°C, Partial Break 70 klim™
Charpy Unnotched Impact Strength IS0 17 1el

-B0FC Mo Break

=30°C Mo Break

23°C MNo Break

Motched lzed Impact Strength ® IS0 180FA

-30°C, Complete Break 14 klim®

23°C, Partial Break B0 klim®

Multi-Axial Instrumented Impact Energy IS0 6603-2
-30°C 65.0.J
23°C 60.0.J
Multi-Axial Instrumented Impact Peak Force IS0 6603-2
=30°C BAOO M
23°C 5600 M
Hardness Mominal Value Unit Test Method

Ball Indentation Hardness 116 MPa IS0 20331



Thermal Mominal Valuwe Unit Test Method
Heat Deflection Temperaiure
0.45 MPa, Unannealed 138°C IS0 75-2/B
1.8 MPa, Unannealed 127°C IS0 T5-27A
Glass Transition Temperature 145°C IS0 11357-2
Vicat Softening Temperature
- 148 °C IS0 306850
- 147 °C IS0 3068120
Ball Pressure Test (137°C) Pass IEC 606¥5-10-2
CLTE IS0 11358-2
Flow: 23 to 55°C 0000085 cnfcmC
Transwerse: 23 o 55°C 0000085 crnfcm™C
Themal Conductivity (23°C) 0 20 Wim/kK IS0 B3z
Surface Resistivity 1.0E+16 chms IEC 60053
Volume Resistivity 1.0E+18 chm-cm IEC 60093
Relative Permitiivity IEC 60250
23°C, 100 Hz 3.10
23°C, 1 MHz 3.00
Dissipation Factor IEC 60250
23°C, 100 Hz 000050
23°C, 1 MHz 00030
Comparative Tracking Index IEC 60112
Solution A 280V
Solution B 100
Electric Strength (23°C, 1.00 mm) 3 KWimm IEC 60243-1
Flammability Mominal Value Unit Test Method
Flame Rating - UL UL 54
1.50 mm, CL, NC, WT HB
3.00 mm, WT V-2
6.00 mm, CL, NC, WT W-0
Glow Wire Flammability Index IEC 60695-2-12
1.00 mm Bs0"C
1.50 mm Bs0"C
2.00 mm B50C
3.00 mm 860 °C
4.00 mm 960 °C
Cooygen Index ! 27 % IS0 4589-2
Burmning Rate (= 1.00 mm, US-FMWS5) Fassed IS0 3795
Flash lgnitiocn Temperature 480°C ASTM D1929%
Meedle Flame Test
1.50 mm, Method F 60.0 sec
1.50 mim, Method K 5.0sec
200 mm, Method K h0s=ec
2.00 mm, Method F B0.0 sec
3.00 mm, Method F 1200 sec
3.00 mm, Method K 10.0 sec
Self Ingnition Temperaturs 550°C ASTM D1329
UL 746 Mominal Value Unit Test Method
RTI1 S {1.50 mm) 125°C UL T8
RTl Imp (1.50 mm) 115°C UL 746
RTI Elec (1.50 mm) 125°C UL 746
Optical Mominal Value Unit Test Method
Refractive Index® 1.587 ISO 483
Transmittance IS0 13468-2
1.00 pm B2.0%
2000 pm B8.0%
3000 pm 880 %
4000 pm Br.0%
Haze (3000 pm) < 0.80% IS0 14782
Additional nformation Mominal Value Unit Test Method
Electrolytical Cormosion A1 IEC 60426

130 Shortname PCELS,(..-05-8 150 73



POLYCARBONATE FLAME RETARDANT VO

Physical Nominal Value Linit Test Method
Density 1,25 gfem® 120 1183
Malt Volume=Flow Rate (MVR) 1201133

300°CH .2 kg 3,00 e 0min
300°CR216 kg 5.50 cm™10min
Malding Shrinkage = Flow 0,40 to 0,60 % Intzrnal Mathod
Wiater Abaorption 150 62
Saturation, 23°C 0.32 %
Equilibrium, 23°C, 50% RH 0,13%

Mechanical Mominal Vale Uinit Tast Method
Tensile Modulus 2350 MPa |50 527=2/1
Tensile Stress 120 527-2/50

el 65,0 MPa
Braak 0.0 MFa
Tensile Strain |20 527=2/50
Yield T0%
Break =70 %
Flesural Modilus * 2350 MPa 130178
Flexural Strength ** 85,0 MPa 50178
Taber Abrasion Resistancs Intarnal Mathod
1000 Cycles, 1000 g, C5-17 Wheal 8,00 mg

Impact MNominal Value Linit Tast Method

Charpy Motched Impact Strength § 150 178 eA
=500 10 ke
23°C 11 kJim?

Charpy Unnolched Impact Strength ® 150 17aMel)
=30°C Mo Break
23°C Mo Break

Nolched |zod Impact Strength © |30 180014
=30°C 10 kdim?®
23°C 11 kdim?

Unnotched lzod Impact Strength 120 180010
=30°0 Mo Breas

23°C Mo Broak
Hardness MNominal Valus Unit Test Mathod
Ball Indentation Hardness (H 353/30) 85.0 MPa 150 20351

Therrmal MNomina| Value Unit Test Method

Heat Dellecton Temperature ¥

0,45 MPa, Unannealed, 100 mm Span 148°C 150 75-2/Ba

1.8 MPa, Unannealad, 100 mm Span 13s°C 150 Fa=2iha
Vicat Softening Temperature

- 155°C 120 306/B50

- 156 °C |50 306/B120
Ball Pressure Tast (125°C) Pass |EC BOEAG=1 (=2
CLTE =Flow (23 to 80°C}) 0.000070 crmfcm/™C 120 115552
Thermal Canductivit 0,20 Wik 150 5302
Surface Resistivity > 1,0E+15 ohms [EC 50023
Volume Resistvity = 1,0E+15 ghm-cm |EC 50083
Relative Parmittvity |EC 80250

50 Hz 270

G0 Hz 470

1 MHz 2.0
Dissipation Facior |EC 60250

50 Hz 00010

B0 Hz 0.0010

1 MHz 0.010

Electric Strength (3,20 mm, in Oil) 17 kMImm |EC 602451



Flammability Mominal Vajusa Unit Tast Mathod

Flame Fating = UL (1,50 mm) ed] LiL 84

Glow Wire Flammability Index (1,00 mm) * B0 EC 806852412
Optical Mominal Value Unit Tast Mathod

Refractve Index 1,586 120 480

Transmittanca (2540 pm) BA,0 % ASTM D003

Haze (2540 pm) < 0,60 % ASTM D1003
Extrusion Mominal Value Unit

Drying Temperalure 120°C

Dryng Time 2.0 0 &.0hr

Happer Temperaiura 100 o 120 °C

Cylindar Zane 1 Temp, 260 o 300°C

Cylinder Zone 2 Temo, 260 fo 200 °C

Cylinder Zone 3 Temp, 2080 1o 290 °C

Adapter Temparaiuma 24010 FE0°C

Malt Temperature 280 o 300 °C

Dia Temparaturs 240 o 300 °C

Calibration Temp, First 50,0 o 100°C

Notes
1 Typical properties: these are not to be construed as specifications,
£ Tensile Bar
= 2.0 mmimin
 yield
" a0"10*3 sp=62mm
€ 80m10°3
T 12010"4 mm



PMMA TUBES




PMMA TUBES

PMMA tubes are extruded in transparent and opal material.

DIMENSIONS
From Inside Diameter 6 mm to Outside Diameter 38 mm — Minimum Quantity 1000 mt
From Inside Diameter 40 mm to Outside Diameter 68 mm — Minimum Quantity 500 mt

From Inside Diameter 70 mm to Outside Diameter 250 mm — Minimum Quantity 250 mt

TECHNICAL MATERIAL PROPERTIES
- Perfectly clear and colourless
- Excellent light transmission
- High quality surface
- High light diffusion

- Very good brilliancy



PMMA TRANSPARENT

Physical Mominal Vajue Unit Test Method
Daensity 1.18 gfom? 150 1183
Malt Mass-Flow Rale (MFR) 2.2 M0 min 150 11353
Malding Shrinkage 0,40 bo 0,70 % |50 294
‘Water Absorplion (Equiliorium, 23°C, 50% RH) 0,30 % 120 62

Mechanical Momimnal Vale Unit Test Method
Tansile Stress (Yiald) B30 MFa |20 527-2
Tansila Strain {Yield) 5.0% 120 527-2
Flexural Madulus FE00MFa 150175
Flexural Strength 115 MFa 120 175

Impact Mominal Value Unit Tast Mathod
Charpy Notched |mpact Strengtn 2.0 kENm? 150 1781 as
Charpy Unnofched [mpact Strength 20 kMm® 150 17aM el

2.0 kim? 120 180014

Molched lzod lmpact Strangth
Hardness MNominal Value Unit Tast Method

Rockwell Hardness (M-Scala) a3 150 2039-2

Ball Indentation Hardness (H 261/20) 185 MPa 120 205391
Tharmal Mominal Value Unit Test Mathod

Heat Deflecton Temperature

0,45 MPa, Unannealed 105°C 150 TE5=2/B

1.8 MPa, Unannealed 102°C 120 75214
Vicat Softening Temperature

- 117°C 150 3064

2 109°C |50 306/B
CLTE = Flow 0,000071 crmicm™C ASTH EEI

Flammability Nominal Value Unit Test Method

Flame Rating - UL HB UL 84
Glow Wire Flammability Index G50 "C |IEC GOEAG=2=12
Ralractve Index 1480 130 480
Tranamitlance 92.0% ASTH D1003

Haze 0,40% ASTM D1003



PMMA SATIN TUBES




SATIN TUBES
PMMA Satin Tubes are suitable to create a diffused light effect with the presence of an internal
lighting. An innovative material that fit particularly for the lighting industry applications.
DIMENSIONS
From Inside Diameter 6 mm to Outside Diameter 38 mm — Minimum Quantity 1000 mt
From Inside Diameter 40 mm to Outside Diameter 68 mm — Minimum Quantity 500 mt

From Inside Diameter 70 mm to Outside Diameter 250 mm — Minimum Quantity 250 mt

TECHNICAL MATERIAL PROPERTIES
- Elegant and attractive surface
- High light transmission
- Low inner reflection
- Impact resistant
- Diffused light spread

- Hiding light source power



PMMA SATIN

Density 1,15 gfom?® 150 1183
Mall Mass-Flow Rate (MFR) [230°C/3.8 kg) 0.BD g0 min 150 1133
Malding Shrinsage = Flow 0,20 Lo 0,80 % ASTM D955
‘Water Abaarplion (Eguilibrium, 23°C, 50% RH) 0,36 % 150 62
Machanical MNominal Value Unit Tast Mathod
Tensile Stress (Yield, 23°C) 38.0MPa |50 5272
Tensile Strain (Break, 23°C) 40 % |50 5272
Flexural Modulus {23°C) 1700 MPa 130 178
Flexural Strenglh {23°C) 62.0MPa 150 178
Compressive Slrass (23°0 45,0 MFa 150 604
Mominal Value Unit
Charpy Notched [mpact Strengtn (23°0) 7.0 kJim® 50173020
Charpy Unnoiched [mpact Strength (23°C) B0 kJfim? |20 17820

Naolched |zod Impact Strength (23°C) 120 180014

MNominal Valus Unit
Rockwsll Hardness [M-Scale A6 ASTM D7ES

Thermal Nominal Value Unit Test Method

Heat Deflecton Temperature

0,45 MPa, Unanmealed a3.nec |50 Ta=21B

1.8 MPa, Unannealed E3.0°C |50 T5=2/4
Vical Softening Temparature et 150 306/B
CLTE = Flow (=30 1o 25°C) 000010 emiem~C ASTM DE2E
Specific Heat 2080 ke C
Surface Resisfivity = 1,0E+14 ghms ASTM D257
Volume Resistivity = 1,0E+15 ghm'cm ASTM D257
Dislectric Strangth 15 kVImm ASTM D148
Dhelectre Constant (80 Hz) 5,80 ASTM D150
Dissipation Facior {1 MHz) 0,040 ASTM D150
Flame Fating = UL HE UL 84

Optical MNominal Value Linit Test Mathod

Refractve |ndex 1,490 150 238
Transmittance 80.0 % ASTHM D1003
Haza 20% ASTM D1003

The values quoted are the average of results obtained under laboratory conditions and are given only
as an indication to enable customers to make best use of semi-finished products.



TECHNICAL TUBESSPECIFICATIONS

Tolerancesfor roundness (in % of outer diameter ) :

g 6mmto 148 mm=+10%
@150mmto g250mm=+15%

Tolerancesfor wall thickness (in % ) :

@ 6mmto 398 mm=%=50%
@ 100mmto @250 mm =+ 10,0 %

Tolerancesfor length (inmm) :

Production lenghts up to 6.000 mm £ 30,0 mm

Separ ate cutting service ( manual cuts) for lengths (L )

L <1.000 mm +1mm
1.000<L <2.000mm +15mm
L >2.000 mm upon demand

A small recess of 0.3 mm may occur at the cut edges
Tolerancesfor straightness:
Maximum deviation: 3.0 mm on 1.000 mm chord length
Optical properties:
Extrusion marksand Optical rings are unavoidable dueto the extrusion process
Tolerancesfor PC and PMMA Tubes:

The above manufacturing tolerances apply at a reference temperature of 20 °C

DISCLAIMER
The above information and data sheet have been provided by the raw material manufacturer.

The values quoted are the average of results obtained under laboratory conditions and are given only
as an indication to enable customers to make best use of semi-finished products.

PTH GROUP does not take any responsibility for the accuracy of the statements made by the raw
material manufacturer.

PTH GROUP accepts only responsibility for the quality of it’s products in accordance with it’s own
standard terms and conditions.



