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VESTAMID® HT p/us base and unfilled polymers

VESTAMID® Description Characterization Process- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
M1000 PAGT/X Medium viscosity, co 3600 Manufacturing of
natural color semicrystalline with compounds for injection
aromatic segments molding
M3000 PA10T/X Medium viscosity, co 2700 Manufacturing of
natural color semicrystalline with compounds for injection
| aromatic segments; molding
partly based on
renewable raw
materials
F2001 PA10T/X High viscosity, EX 2700 Monofilaments
natural color stabilized
C2505 PA10T/X Low viscosity, PO 2100 Fiber composites
natural color stabilized

Abbreviations:

CO = Compounding
EX = Extrusion

PO = Powder



Main properties of VESTAMID® HT p/us base and unfilled polymers

Property Test Unit VESTAMID® | VESTAMID® VESTAMID® VESTAMID®
method HTplus HTplus HTplus HTplus
M1000 M3000 F2001 C2505D
Physical, thermal, mechanical properties, and flammability
Density 23 °C ISO 1183 g/cm3 1.2 1.1 1.11 1.11
Melting temperature DSC ISO 11357
2nd heating °C 315 285 265 265
Temp. of deflection under load 150 75
Method A 1.8 MPa o 128
C 126 124
Method B 0.45 MPa °C 223 225 242
VICAT softening temperature ISO 306
Method A 10N °C 300 280
Flammability acc. UL94 1.6 mm | IEC 60695 HB HB
3.2 mm HB HB
Water absorption 23 °C, saturation | ISO 62 % 8.0 3.0 3.0 3.0
23°C, 50% rel. humidity % 0.3 0.15 0.15 0.15
Mold shrinkage ISO 294-4
in flow direction % 1.3 1.4
in transverse direction % 1.5 1.5
Tensile test ISO 527-
Stress at break 1/2 MPa 90 73 80 62
Strain at break % 3 5 6 >100
Tensile modulus I]S/O2 527- MPa 3600 2700 2700 2100
CHARPY impact strength 23°C | ISO kJ/m?2 50 C 60 C N
-30°C | 179/1eU kJ/m?2 45 C 60 C <100
CHARPY notched impact strength ISO kJ/m?
23°C | 179/1eA kJ/m2 7C 6C 18C
-30°C 5C 6C 15C
Electrical properties
Electric strength K20/P50 | IEC kV/m 30
60243-1 m
Comparative tracking index CTI | IEC60112 550
Volume resistivity IEC 60093 Qcm 2 x 1016

C = complete break

) Powder, based on C2000



Glass fiber reinforced VESTAMID® HT p/us PA6T/X grades

VESTAMID® Description Characterization Process- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
M10315 PAGT/X, 15% glass fibers, IM 7100 Dimension-stable, highly rigid
GF15 medium viscosity, technical parts for the use at
stabilized; colors: high service temperatures in
natural, black automotives, electronics and
machinery
M1033 PAGT/X, 30% glass fibers, IM 11200 Dimension-stable, highly rigid
GF30 medium viscosity, technical parts for the use at
stabilized; colors: high service temperatures in
natural, black automotives, electronics and
machinery
M10345 PAGT/X, 45 % glass fibers, IM 15500 Dimension-stable, highly rigid
GF45 medium viscosity, technical parts for the use at
stabilized; colors: high service temperatures in
natural, black automotives, electronics and
machinery, metal replacement
M1035 PA6T/X, 50% glass fibers, IM 19000 Dimension-stable, highly rigid
GF50 medium viscosity, technical parts for the use at
stabilized; colors: high service temperatures in
natural, black automotives, electronics and
machinery, metal replacement
M1036 PAGT/X, 60% glass fibers, IM 23000 Dimension-stable, highly rigid
GF60 medium viscosity, technical parts for the use at

stabilized; colors:
natural, black

high service temperatures in
automotives, electronics and
machinery, metal replacement

Abbreviations:
IM = Injection molding



Main properties of glass fiber reinforced VESTAMID® HT p/us PA6T/X grades

Property Test Unit VESTAMID® | VESTAMID® | VESTAMID® | VESTAMID® | VESTAMID®
method HT plus HT plus HT plus HT plus HT plus
M10315 M1033 M10345 M1035 M1036
Physical, thermal, mechanical properties, and flammability
Density 23°C 1SO 1183 g/cm3 1.31 1.43 1.58 1.64 1.77
Melting temperature DSC | ISO 11357
2nd heating °C 315 315 315 315 315
Temp. of deflection under load °C
Method A 1.8 MPa | ISO 75 oC 280 290 292 293 293
Method B 0.45 MPa 303 305 305 305 305
VICAT softening temperature ISO 306
Method A 10N °C 308 308 311 314 314
Linear thermal expansion ISO 11359 10-4 K1
23-55°C 0.27
Flammability acc. UL94 IEC 60695
1.6 mm HB HB HB HB HB
3.2 mm HB HB HB HB HB
Water absorption ISO 62 %
23 °C. saturation % 7.2 5.6 4.4 4.0 3.2
23 °C. 50% rel. humidity 0.3 0.2 0.2 0.2 0.2
Mold shrinkage ISO 294-4.
in flow direction % 0.6 0.2 0.1 <0.1
in transverse direction % 0.9 0.9 0.7 0.5
Tensile test ISO 527-
Stress at break 1/2 MPa 110 190 240 260 260
Strain at break % 2.0 2.0 1.9 1.9 1.5
Tensile modulus ']5/% 27= | Mpa 7100 11000 15800 17000 23000
CHARPY impact strength 23 °C | ISO kJ/m? 19C 35C 54 C 65C 60 C
-30°C | 179/1eU kJ/m? 18 C 27 C 45 C 45 C 40 C
CHARPY notched ISO kJ/m?2
impact strength 23°C | 179/1eA kJ/m? 4C 7C 10C 12C 17 C
30 °C 4C 7C 10C 12C 17 C
Electrical properties
Electric strength IEC kV/mm 29 28
60243-1
Volume resistivity IEC 60093 Qcm 7 x 1015 9x 1015

C = complete break



Glass fiber reinforced VESTAMID® HT p/us PA10T/X grades

VESTAMID® Description Characterization Process- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
M30315 PA10T/X, 15% glass fibers, IM 6200 Dimension-stable, highly rigid
GF15 medium viscosity, technical parts for the use at
stabilized; wide high service temperatures and
processing window; in contact with chemicals in
“green”, colors: automotives, electronics and
natural, black machinery
M3033 PA10T/X, 30% glass fibers, IM 9400 Dimension-stable, highly rigid
GF30 medium viscosity, technical parts for the use at
stabilized; wide high service temperatures and
processing window; in contact with chemicals in
“green”, colors: automotives, electronics and
natural, black machinery
M3035 PAT0T/X, 50% glass fibers, IM 15500 Dimension-stable, highly rigid
GF50 medium viscosity, technical parts for the use at
stabilized; wide high service temperatures and
processing window; in contact with chemicals in
“green”, colors: automotives, electronics and
natural, black machinery, metal replacement
M3036 PAT0T/X, 60% glass fibers, IM 20100 Dimension-stable, highly rigid
GF60 medium viscosity, technical parts for the use at

stabilized; wide
processing window;
“green”, colors:
natural, black

high service temperatures and
in contact with chemicals in
automotives, electronics and
machinery, metal replacement

Abbreviations:
IM = Injection molding



Main properties of glass fiber reinforced VESTAMID® HT p/us compounds

Property Test Unit VESTAMID® VESTAMID® VESTAMID® VESTAMID®
method HT plus HT plus HT plus HT plus
M30315 M3033 M3035 M3036
Physical, thermal, and mechanical properties, and flammability
Density ISO 1183 g/cm3 1.24 1.36 1.58 1.71
Melting temperature “C
DSC ISO 11357
2nd heating 285 285 285 285
Temp. of deflection under load
Method A 1.8 MPa | ISO 75 °C 248 266 276 276
Method B 0.45 MPa °C 279 286 288 288
VICAT softening temperature ISO 306
Method A 10N °C 284 289 292 292
Linear thermal expansion ISO 11359 10-4 K-1 0.8
23-55°C
Flammability acc. UL94 IEC 60695
1.6 mm HB HB HB HB
3.2 mm HB HB HB HB
Water absorption ISO 62 %
23 °C saturation % 2.1 1.5 1.2
3°C. 50% rel. humidity 0.11 0.08 0.06
Mold shrinkage ISO 294-4.
in flow direction processing | % 0.3 0.1
in transverse direction acc. ISO % 0.8 0.7
1874-2
Tensile test ISO 527-

Stress at break 1/-2 MPa 111 170 215 230
Strain at break % 2.1 2.4 2.2 1.9
Tensile modulus |15/0_2527_ MPa 6200 9400 13500 20100

CHARPY impact strength ISO kJ/m?2
23°C | 179/1eU kJ/m?2 24 C 56 C 83 90

-30°C 24 C 52 C 71 88
CHARPY notched ISO kJ/m?2
impact strength 23°C | 179/1eA kJ/m?2 6 C 9C 11C 8 C

-30°C 6 C 8C 10C 9C
Electrical properties
Electric strength IEC 60243- | kV/mm

1

Volume resistivity IEC 60093 Qcm 1014 1013

C = complete break



Reinforced VESTAMID® HT p/us grades for drinking water applications

VESTAMID® Description Characterization Process- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
M1633 PA6GT/X, 30% glass fibers, IM 11000 Dimension-stable, highly rigid
GF30 medium viscosity, technical parts for the use at
stabilized, high service temperatures in
approvals for automotives, electronics and
contact with machinery, metal replacement
drinking water;
colors: natural,
black
M1634 PA6T/X, 40% glass fibers, IM 14000 Dimension-stable, highly rigid
GF40 medium viscosity, technical parts for the use at
stabilized, high service temperatures in
approvals for automotives, electronics and
contact with machinery, metal replacement
drinking water;
colors: natural,
black
M1635 PAGT/X, 50 % glass fibers, IM 17000 Dimension-stable, highly rigid
GF50 medium viscosity, technical parts for the use at
stabilized, high service temperatures in
approvals for automotives, electronics and
contact with machinery, metal replacement
drinking water;
colors: natural,
black
M1636 PAGT/X, 60 % glass fibers, IM 23000 Dimension-stable, highly rigid
GF60 medium viscosity, technical parts for the use at
stabilized, high service temperatures in

approvals for
contact with
drinking water;
colors: natural,
black

automotives, electronics and
machinery, metal replacement

Abbreviations:
IM = Injection molding



Main properties of reinforced VESTAMID® HT p/us grades for drinking water applications

Property Test method Unit VESTAMID® VESTAMID® VESTAMID® VESTAMID®
HTplus HTplus HTplus HTplus
M1633 M1634 M1635 M1636
Glass fiber content % 30 40 50 60
Physical, thermal, and mechanical properties
Density 23 °C ISO 1183 g/cm3 1.43 1.54 1.64 1.77
Water absorption ISO 62
23 °C, saturation % 5.6 4.8 4.0 3.2
23°C, 50% rel. % 0.2 0.2 0.2 0.2
humidity
Tensile strength ISO 527 MPa 200 220 240 260
23°C
Strain at break ISO 527 % 2.1 1.9 1.7 1.6
Tensile modulus ISO 527-1/2 MPa 11900 14200 18000 23000
CHARPY impact ISO179/1eU
strength 23 °C kJ/m?2 40 49 60 60
-30°C kJ/m?2 30 35 40 40
CHARPY notched ISO179/1eA
impact strength
23°C kJ/m2 9 12 15 18
-30°C kJ/m? 9 12 15 18
Temp. of deflection ISO 75
under load
Method A 1.8 MPa °C 290 290 293 293
Method B 0.45 MPa °C 305 305 305 305
VICAT softening ISO 306 °C 308 308 308 308
point A (T0N)
Flammability UL94 HB HB HB HB




Reinforced VESTAMID® HT p/us grades for water / glycol applications

VESTAMID® Description Characterization Process- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
HY10333 PA6GT/X, 33% glass fibers, IM 11000 Dimension-stable, highly rigid
GF33 medium viscosity, technical parts for the use at
stabilized"; colors: high service temperatures in
black automotives, machinery, and in
contact with water / glycol
HY1034 PAGT/X, 40% glass fibers, IM 12700 Dimension-stable, highly rigid
GF40 medium viscosity, technical parts for the use at
stabilized"; colors: high service temperatures in
black automotives, machinery, and in
contact with water / glycol
HY10345 PAGT/X, 45% glass fibers, IM Dimension-stable, highly rigid
GF45 medium viscosity, technical parts for the use at
stabilized"; colors: high service temperatures in
black automotives, machinery, and in
contact with water / glycol
HY1035 PA6T/X, 50% glass fibers, IM Dimension-stable, highly rigid
GF50 medium viscosity, technical parts for the use at
stabilizedV; colors: high service temperatures in
black automotives, machinery, and in
contact with water / glycol
HY3034 PA10T/X, 40 % glass fibers, IM 14700 Dimension-stable, highly rigid
s GF40 medium viscosity, technical parts for the use at

stabilized", wide
processing window,
colors: black

high service temperatures in
automotives, machinery, and in
contact with water / glycol

1) for water / glycol contact

Abbreviations:

IM = Injection molding
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Main properties of reinforced VESTAMID® HT p/us grades for water / glycol contact

Property Test Unit VESTAMID® | VESTAMID® | VESTAMID® | VESTAMID® | VESTAMID®
method HT plus HT plus HT plus HT plus HT plus
HY10333 HY1034 HY10345 HY1035 HY3034

Physical, thermal, mechanical properties, and flammability

Density 23°C | ISO 1183 g/cm3
Melting temperature DSC | ISO 11357
2nd heating °C
Temp. of deflection under load °C
Method A 1.8 MPa | ISO 75 °C
Method B 0.45 MPa
VICAT softening temperature ISO 306
Method A 10N °C
Linear thermal expansion ISO 11359 10-4 K-1
23-55°C
Flammability acc. UL94 IEC 60695
1.6 mm
3.2 mm
Water absorption ISO 62 %
23 °C. saturation %
23 °C. 50% rel. humidity
Mold shrinkage ISO 294-4.
in flow direction %
in transverse direction %
Tensile test ISO 527-
Stress at break 1/2 MPa
Strain at break %
Tensile modulus I]S/Oz 527- MPa
CHARPY impact strength 23 °C | ISO kJ/m?
-30°C | 179/1eU kJ/m2
CHARPY notched ISO kJ/m2
impact strength 23°C | 179/1eA kJ/m?2
30 °C
Electrical properties
Electric strength IEC kV/mm
60243-1
Volume resistivity IEC 60093 Qcm

C = complete break



Flame retardant VESTAMID® HT p/us grades

VESTAMID® Description Characterization Process- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]

M1900 PAGT/X unreinforced, IM 4000 Parts for the electric and elec-
medium viscosity, tronics industry demanding
flame retardant UL94 V-0, suitable for industrial
(UL94 V-0 from 0,4 soldering.

mm), halogen free, UL94 listed in file E100211.

free of red Parts fulfill RoHS 2002/95/EC,

phosphorus, RoHS Restriction of Hazardous

and WEEE conform Substances.

colors: natural, WEEE: Parts are not related to

black "selective recovery" according to
Directive 2002/96/EC on waste
electrical and electronic
equipment.

M1933 PAG6T/X, 30% glass fibers, IM 10000 Parts for the electric and

GF 30 medium viscosity, electronics industry demanding

flame retardant
(UL94 V-0 from 0,4
mm), halogen free,
free of red
phosphorus, RoHS
and WEEE conform
colors: natural,
black

UL94 V-0, suitable for industrial
soldering.

UL94 listed in file ET00211.
Parts fulfill RoHS 2002/95/EC,
Restriction of Hazardous
Substances.

WEEE: Parts are not related to
"selective recovery" according to
Directive 2002/96/EC on waste
electrical and electronic
equipment.

12

Abbreviations:
IM = Injection molding



Main properties of flame retardant VESTAMID® HT p/us grades

Property Test method Unit VESTAMID® VESTAMID®
HT plus HT plus
M1900 M1933
Physical, thermal, mechanical properties, and flammability
Density 23°C | ISO 1183 g/cm3 1.22 1.45
Melting temperature ISO 11357
DSC 2nd heating °C 315 315
Temp. of deflection under load ISO 75
Method A 1.8 MPa °C 135 275
Method B 0.45 MPa °C 250 300
VICAT softening temperature ISO 306
Method A 10N °C 300 303
Flammability acc. UL94 0.4 IEC 60695 V-0 V-0
mm V-0 V-0
0.8
mm
Water absorption 23 °C, saturation | 1SO 62 % 5.8 3.9
23°C, 50% rel. humidity % 0.2 0.2
Mold shrinkage ISO 294-4
in flow direction % 1.3 0.2
in transverse direction % 1.6 0.9
Tensile test ISO 527-1/2
Stress at break MPa 70 140
Strain at break % 2.0 1.9
Tensile modulus ISO 527-1/2 MPa 4000 10000
CHARPY impact strength 23 °C ISO179/1eU kJ/m?2 34 C 40 C
-30°C kJ/m?2 27 C 30C
CHARPY notched impact strength 23°C ISO 179/1eA kJ/m?2 3C 6 C
-30°C kJ/m? 3C 6C
Electrical properties
Electric strength K20/P50 | IEC 60243-1 kV/mm 32 32
Comparative tracking index CTl | IEC60112 600
Volume resistivity IEC 60093 Qcm 1016 1016

C = complete break



Rubber bondable reinforced VESTAMID® HT p/us grades

VESTAMID® Description Characterization Process—- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
R1033 PA6GT/X, 30% glass fibers, IM 11000 Plastic-rubber
GF30 medium viscosity, composites (K&K):

R1133 PAGT/X,

GF30

PA6T/X,
GF50

stabilized, adhesive
modified for plastic-

rubber composites, high

heat resistance
colors: black

30% glass fibers,
medium viscosity,
stabilized, adhesive
modified for plastic-
rubber composites
especially with EPDM,
high heat resistance
colors: black

50 % glass fibers,
medium viscosity,
stabilized, adhesive
modified for plastic-

rubber composites, high

heat resistance
colors: black

Bonding to rubber
without adhesive,
e.g., to ACM, FPM, H-
NBR;
dimension-stable,
highly rigid parts for
use at high service
temperatures

Plastic-rubber
composites (K&K):
Bonding to rubber
without adhesive,
especially to EPDM,
AEM;
dimension-stable,
highly rigid parts for
use at high service
temperatures

Plastic-rubber
composites (K&K):
Bonding to rubber
without adhesive,
e.g., to ACM, FPM, H-
NBR;
dimension-stable,
highly rigid parts for
use at high service
temperatures

Abbreviations:
IM = Injection molding



Main properties of rubber bondable reinforced VESTAMID® HT p/us grades

Property Test Unit VESTAMID® VESTAMID® VESTAMID®
method HTplus HTplus HTplus
R1033 R1133 R1035
Physical, thermal, mechanical properties, and flammability
Density 23°C | 1SO1183 | g/cm3 | 1.43 1.40 1.64
Melting temp. _ ISO
DSC 2nd heating 11357 C 315 315 315
Temp. of deflection ISO 75
under load
Method A 1.8 °C 290 290
MPa °C 305 244 305
Method B 0.45 296
MPa
VICAT softening temp. ISO 306
Method A 10N °C 308 300 308
Flammability acc. UL94 IEC
1.6 mm | 60695 HB HB HB
3.2 mm HB HB HB
Water absorption ISO 62
23 °C, saturation % 5.6 5.0 4.0
23°C, 50% rel. humidity % 0.2 0.2 0.2
Mold shrinkage ISO 294-
in flow direction 4 % 0.2 0.2 0.1
in transverse direction % 0.9 0.9 0.7
Tensile test ISO 527-

Stress at break 1/2 MPa 180 140 260
Strain at break % 1.5 1.8
Tensile modulus ISO 527- | MPa 11000 10500 17000

1/2

CHARPY impact strength | ISO
23°C | 179/1eU | kJ/m2 45 C 29 C 70 C
-30°C kJ/m?2 30C 23 C 50 C

CHARPY notched impact ISO
strength 23°C | 179/1eA | klJ/m? 7C 6 C 2C
-30°C kJ/m?2 7C 6 C 2C

C = complete break



Tribological modified VESTAMID® HT p/us grades

VESTAMID® Description Characterization Process-

Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
M1533 PAG6T/X, 30% glass fibers, IM 11000 Tribological loaded
GF30 medium viscosity, parts at high service

stabilized, lubricated,
low wear, colors:
natural, black

temperatures, e.g.
sliding bearings, pivot
bushings, bearing
cups, slide rails,
sliding parts

16

Abbreviations:
IM = Injection molding



Main properties of tribological modified VESTAMID® HT p/us grades

Property Test method Unit VESTAMID® HT p/us M1533
Density 23°C | ISO 1183 g/cm3 1.53
Melting temp. DSC ISO 11357

2nd heating °C 315
Temp. of deflection under load IS0 75

Method A 1.8 MPa °C

Method B 0.45 MPa oC 255
VICAT softening temp. ISO 306

Method A 10N °C
Flammability acc. UL94 IEC 60695

1.6 mm HB
3.2 mm HB

Water absorption ISO 62

23 °C, saturation % 5.6

23°C, 50% rel. humidity % 0.2
Mold shrinkage ISO 294-4

in flow direction % 0.2

in transverse direction % 0.9
Tensile test ISO 527-1/2

Stress at break MPa 175

Strain at break %
Tensile modulus ISO 527-1/2 MPa 11000
CHARPY impact strength ISO179/1eU

23 °C kJ/m?2 45 C
-30°C kJ/m?2
CHARPY notched impact ISO 179/1eA
strength 23°C kJ/m?2 8C
-30°C kJ/m?2

C = complete break



Mineral reinforced VESTAMID® HT p/us grades

VESTAMID® Description Characterization Process—- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
M10525 PA6GT/X, 25% mineral, medium IM 8600 Dimension-stable,
MD25 viscosity, stabilized, anisotropic technical
anisotropic, colors: black parts for the use at
high service
temperatures in
automotives,
electronics and
machinery, glossy
surface
M1054 PA6T/X, 40% mineral, medium IM 12800 Dimension-stable,
MD40 viscosity, stabilized, anisotropic technical
anisotropic, colors: parts for the use at
black high service
temperatures in
automotives,
electronics and
machinery, glossy
surface
M10465 PA6T/X, 65% mineral and glass IM 20800 Dimension-stable,
GMD65 fiber, medium viscosity, highly rigid and

stabilized, anisotropic,
colors: black

anisotropic technical
parts for the use at
high service
temperatures in
automotives,
electronics and
machinery, glossy
surface

Abbreviations:
IM = Injection molding

18



Main properties of mineral reinforced VESTAMID® HT p/us grades

Property Test Unit VESTAMID® VESTAMID® VESTAMID®
method HTplus HTplus HTplus
M10525 M1054 M10465
Physical, thermal, mechanical properties, and flammability
Density 23°C | ISO 1183 | g/cm3 1.41 1.57 1.88
Melting temp. ISO 315 315 315
DSC 2nd heating | 11357 °C
Temp. of deflection ISO 75
under load
Method A 1.8 °C 220 240 290
MPa °C 287 290 307
Method B 0.45
MPa
VICAT softening temp. ISO 306
Method A 10N °C
Flammability acc. UL94 IEC
1.6 mm | 60695
3.2 mm
Water absorption ISO 62
23 °C, saturation %
23°C, 50% rel. humidity %
Mold shrinkage ISO 294-
in flow direction 4 %
in transverse direction %
Tensile test ISO 527-

Stress at break 1/2 MPa 133 148 190
Strain at break % 2.4 1.9 1.2
Tensile modulus ISO 527- | MPa 8600 12800 20800

1/2

CHARPY impact strength | ISO
23°C | 179/1eU | kJ/m?2 34 C 52 C 37C
-40 °C kJ/m2 30 C 37 C 31 C

CHARPY notched impact ISO
strength 23°C | 179/1eA | kJ/m?2 3.6C 3.7C 5.1C
-40 °C kJ/m? 2.6 C 3.1C 4.8 C

C = complete break



Carbon fiber reinforced VESTAMID® HT p/us grades

VESTAMID® Description Characterization Process—- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
M1063 PA6GT/X, 30% carbon fibers, IM 25000 Dimension-stable,
CF30 medium viscosity, exhibiting high

stabilized, antistatic, low
wear, conductive; colors:
black

stiffness, highly rigid
technical parts for the
use at high service
temperatures in
automotives,
electronics and
machinery

Abbreviations:
IM = Injection molding
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Main properties of carbon fiber reinforced VESTAMID® HT p/us grades

Property Test method Unit VESTAMID® HT p/us M1063
Density 23°C | ISO 1183 g/cm3 1.32
Melting temp. DSC ISO 11357
2nd heating °C 315
Temp. of deflection under load 150 75
Method A 1.8 MPa °C 282
Method B 0.45 MPa oC
VICAT softening temp. ISO 306
Method A 10N °C
Flammability acc. UL94 IEC 60695
1.6 mm
3.2 mm
Water absorption ISO 62
23 °C, saturation %
23°C, 50% rel. humidity %
Mold shrinkage ISO 294-4
in flow direction %
in transverse direction %
Tensile test ISO 527-1/2
Stress at break MPa 285
Strain at break % 1.6
Tensile modulus ISO 527-1/2 MPa 25000
CHARPY impact strength ISO179/1eU
23 °C kJ/m?2
-30°C kJ/m?2
CHARPY notched impact ISO 179/1eA
strength 23°C kJ/m?2
-30°C kJ/m?2
Electrical properties
Surface resistance Roa IEC60093 Ohm 1000

C = complete break



VESTAMID® HT p/us grades for Laser Direct Structuring (LDS)

VESTAMID® Description Characterization Process—- | Tensile Applications
HTplus acc. ing modulus
ISO 1874-1 [MPa]
LDS1031 PAG6T/X, 10% glass fibers, mineral | IM 11500 Three-dimensional
GF10 reinforced, medium interconnect devices
viscosity, stabilized, in electronical
qualified for LPKF LDS applications, specially
process, optimized adapted for the LDS
shrinkage, suitable for process. Dimension-
lead-free solders stable, glossy surface
LDS3031 PAT0T/X, 10% glass fibers, IM 9600 Three-dimensional
GF10 mineral reinforced, interconnect devices

medium viscosity,
stabilized, qualified for
LPKF LDS process,
optimized shrinkage,
suitable for lead-free
solders.

Partly biobased and
eco-friendly

in electronical
applications, specially
adapted for the LDS
process. Dimension-
stable, glossy surface

Abbreviations:
IM = Injection molding
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Main properties of VESTAMID® HT p/us grades for Laser Direct Structuring

Property Test method Unit VESTAMID® VESTAMID®
HT plus HT plus
LDS1031 LDS3031
Physical, thermal, mechanical properties, and flammability
Density 23°C | 1ISO 1183 g/cm3 1.62 1.56
Melting temperature ISO 11357
DSC 2nd heating °C 315 285
Temp. of deflection under load ISO 75
Method A 1.8 MPa °C
Method B 0.45 MPa °C
VICAT softening temperature ISO 306
Method A 10N °C 302 279
Method B 50N 260 243
Flammability acc. UL94 0.4 IEC 60695
mm
0.8
mm
Water absorption 23 °C, saturation ISO 62 %
23°C, 50% rel. humidity %
Mold shrinkage ISO 294-4
in flow direction %
in transverse direction %
Tensile test ISO 527-1/2
Stress at break MPa 121 84
Strain at break % 1.6 1.1
Tensile modulus ISO 527-1/2 MPa 11500 9600
CHARPY impact strength 23°C ISO 179/1eU kJ/m?2 29 C 21 C
-30°C kJ/m?2 24 C 20 C
CHARPY notched impact strength 23°C ISO179/1eA kJ/m?2 2.7C 2.3C
-30°C kJ/m?2 2.7C 23C
Electrical properties
Electric strength K20/P50 | IEC 60243-1 kV/mm
Comparative tracking index CTI | IEC60112
Volume resistivity IEC 60093 Qcm
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Integrated expertise: direct contacts in every region

Contact Country Phone Mobile E-mail

Karsten Goldstein Benelux +49 2362 999797 +49 171 813 0033 | karsten.goldstein@evonik.com

Frank Lindner Germany +49 2365 6990758 | +49 171 813 0045 | frank.lindner@evonik.com

Beat Bertschinger Austria, +41 19 38 06 65 +41 79 445 3703 beat.bertschinger@evonik.com
Switzerland

Andrzej Wolak

Czech. Republic,
Poland, Slovakia

+48 22 318 1007

+48 60 320 2152

andrzej.wolak@evonik.com

Géraud Apchin France +33 139757985 +33 607 24 4714 geraud.apchin@evonik.com

Luca Castelli Italy, Spain +39 010 8601925 +39 393 1924645 luca.castelli@evonik.com

Roberto Sacchi +39 0371 21 9363 +39 335684 0731 roberto.sacchi@evonik.com

Julia Trufanova Russia +7 495 721 2862 julia.trufanova@evonik.com
(ext. 566)

Cigdem Kir Turkey +90 2163 959 961 +90 530 280 93 52 | cigdem.kir@evonik.com

Jurgen Maiberger
Frank Tyrybon
Miguel A. Delgado

Haroldo Rodrigues

UK, Eire, Nordic
USA, Canada
Mexico

South America

+44 1908 504 682
+1 248 497 3340

+52 55 5483 1023
+55 11 3146 4150

+44 776 8004120
+1 248 497 3340
+52 55 2980 8891
+55 11 8700 0532

juergen.maiberger@evonik.com
frank.tyrybon@evonik.com
miguel.delgado@evonik.com

haroldo.rodrigues@evonik.com

Sandra Kao Taiwan +88 622175 5259 +88 6955 63 2323 sandra.kao@evonik.com
Stanford Tang China +86 21 61191402 @ +86 138 18547434 | stanford.tang@evonik.com
Hitesh Shah India +91 22 6723 8851 +91 98197 13881 hitesh.shah@evonik.com
Mitsunori Japan +81 3 5324 6332 +81 90 6122 9653 m.naganuma@daicel-evonik.com
Naganuma

David Baek Korea +82 2 320 4750 david.baek@evonik.com
Joonsang Park +82 325102431 +82 1098830181 joonsang.park@evonik.com
Sharad Gune Australia +61 3 9703-8889 +61 41 9517 180 sharad.gune@evonik.com

® = registered trademark
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This information and all technical and other advice are based on Evonik’s present knowledge and experience. However, Evonik assumes no
liability for such information or advice, including the extent to which such information or advice may relate to third party intellectual property
rights. Evonik reserves the right to make any changes to information or advice at any time, without prior or subsequent notice. EVONIK
DISCLAIMS ALL REPRESENTATIONS AND WARRANTIES, WHETHER EXPRESS OR IMPLIED, AND SHALL HAVE NO LIABILITY FOR, MERCHANTABILITY OF
THE PRODUCT OR ITS FITNESS FOR A PARTICULAR PURPOSE (EVEN IF EVONIK IS AWARE OF SUCH PURPOSE), OR OTHERWISE. EVONIK SHALL NOT
BE RESPONSIBLE FOR CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES (INCLUDING LOSS OF PROFITS) OF ANY KIND. It is the customer’s sole
responsibility to arrange for inspection and testing of all products by qualified experts. Reference to trade names used by other companies is
neither a recommendation nor an endorsement of the corresponding product, and does not imply that similar products could not be used.

EVONIK

INDUSTRIES

vonik Industries AG High Performance Polymers 45764 Marl Germany
PHONE +49 2365 49-9227 E-MAIL evonik-hp@evonik.com www.vestamid.com
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