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Introduction / Grivory HT grades / Grivory HT nhomenclature

Introduction

Grivory® is the trade name of a group of engineering
plastics manufactured and marketed by EMS-GRI-
VORY. Grivory HT is a semi-crystalline thermoplastic
construction material based on  polyphthalamide

(PPA).

A completely new and specific process for the ma-
nufacture, polymerisation and compounding of Gri-
vory HT in Domat/Ems (Switzerland) has been deve-
loped by EMS-GRIVORY. Production capacity was
adjusted to meet the good demand and EMS-GRI-
VORY is now one of the most imporfant manufacty-
rers of polyphthalamides in the world and clear mar-
ket leader in Europe.

Grivory HT is characterised by a high-performance
property profile. Technical injection-moulding parts
made of this material have impressive dimensional sto-
bility, even at high application temperatures. The pro-
perty profile of Grivory HT overlaps well into the per-
formance range of high-performance plasfics. The va-
lues of Grivory HT for properties such as stiffness and
strength at application tfemperatures up to 120°C - im-

portant for replacement of mefals - surpass those of ma-
terials such as PPS or PEEK.

The Grivory FWA grades are physiologically harm-
less and can also be used in sensitive application
areas such as in direct contact with drinking water
and foodstuffs.

Grivory HT is available as granules for processing
using injection-moulding methods on conventionally
available equipment and moulds. The different gro-
des of material within this group result from the type
and composition of the basic polymers and their mo-
dification with reinforcing materials (glass fibre, mi-
nerals), stabilisers and processing aids.

Givory HT is used for the efficient manufocture of
high-performance technical components which are
characterised by:

- sfiffness and sfrength af high application femperatures

- property values which are influenced very little by
absorption of water

- good dimensional stability and a low tendency to
warp

- good resistance to chemicals

- good surface quality

- rafional and costeffective manufacture

Grivory HT grades

- Grivory HT1: PAGT/6I
- Grivory HT2: PAGT/66
- Grivory HT3: PATOT/X

Water absorption

Hydrolysis
Creep strength resistance
(HTTA)
Durability Stiffness
— HT1 [PAGT/6]
Strength — HT2 [PAGT/66]
HT3 [PATOT/X]

Grivory HT Nomenclature

1. Polymer basis | | 3. Modification ‘5. Heat stabilisation ‘
1: PAGT /6l S: Improved surfaces

2: PAGT/66 X: low warpage/ higher

3: PA10T/X fangential stress 7.Colour

Z: Impact modified

Grivory HT | 2| V| S| - | 4 | HH| FWA | black 9225

2. Reinforcement ||4. Degree of 6. Additional information
C:  Carbon fibres reinforcement FWA: Approved for di-
M:  Minerals rect confact with
V- Glass fibres Loodsruffs and drin-

: i ing water
VL long glass fibres IF- Imgroved i

properties
VO:  Flame refardant




Characteristics of Grivory HT1 grades

Grivory
HT1 grades

Characteristics and properties

Application areas

HTV-3H1
HTV-4H1
HTV-45H 1
HTV-5H1
HTV-OH 1
HTTV-65H

Injection-moulding grade with 30-65 wt% glassibre rein-
forcement based on polyphthalamide PA 6T/6l. Stiff and
strong at high application temperatures. Heat stabilised,
dimensionally stable, low water uptake, good resistance
to chemicals and automotive media (fuel, oils, brake fluid)
even at high temperatures.

Stiff, dimensionally accurate technical parts in mechani-
cal engineering, automotive and electro applications.
Functional parts in contact with chemicals and requiring
good performance values at high application temperatu-
res.

HTTV-3 FWA
HTTV-4 FWA
HTTV-5 FWA
HTTV-6 FWA
HT XE 10811
(HTTVAZ FWA
HT XE 10812
(HTTVAS FWA

Drinking water approved, heat stabilised injection-moul-
ding grades with 30-60 wt% glassdibre reinforcement,
based on polyphthalamide PAGT/6l. Approved for direct
confact with drinking water as per ACS, KTW, W270,
WRAS and NSF standards. EU conformity for direct
contact with foodstuffs and unlimited FDA approval for
contact with all foodstuffs. UL listed.

Stiff, dimensionally accurate technical parts, functional
parts in sanitary applications, foodstuff industry applica-
fions and domestic appliances in direct contact with drin-
king water and foodstuffs at high application temperatu-
res. Grivory HT XE 10811 and HT XE 10812 are used
for the highest hydrolysis requirements.

HTV-4X1
black 9205
HTV-5X1
black 9205
HTV-6X1
black 9205

Injection-moulding grade with 40-60 wt % glassfibre rein-
forcement based on polyphthalamide PA 6T/6l. Stiff and
strong at high application temperatures. Heat stabilized,
dimensionally stable, low water uptake, good resistance
to chemicals and automotive media (fuel, oils, brake fluid)
even at high temperatures.

Siiff, dimensionally accurate technical parts in mechani-
cal engineering, automotive and electro applications
which are under voltage and exposed at high femperature.

HTTV-3 HY
HTTV-4 HY
HTTV-5 HY

HT XE 10814
(HTTVA-4 HY)
HT XE 10815
(HTTVA-5 HY)

HT XE 10827
(HTTVA35 HYS)

Hydrolysis-optimised, heat stabilised injection-moulding
grades with 30-50 wt% glassfibre reinforcement, based
on polyphthalamide PAGT/6I. Stiff and strong even at
high application femperatures and in direct confact with
hot water or automotive coolants.

Stiff, dimensionally accurate technical parts. Hotwater
housings and functional components in automotive con-
struction and sanifary and heating system applications.
Crivory HT XE 10814, HT XE 10815 and HT XE 10827
are used for the highest hydrolysis requirements. HT XE
10827 (improved demolding) is used for complicated
geometries or for parts with undercuts.

HTM-4H 1

Mineralreinforced (40 wit%] injection-moulding grade ba-
sed on polyphthalamide PAGT /6. Stiff and strong even at
high application temperatures. Heat stabilised. Isotropic
properties, low warpage, dimensionally stable, low ther-
mal expansion. UL listed.

Stiff, dimensionally accurate parts with good dimensional
stability and low thermal expansion. Functional and visi-
ble components in automotive applications with electro-
chemical surface coatings.

HT1V-33X
LED white 6861

33 wt% glassfibre reinforcement on a PAGT/6l basis.
High light reflection, good flowability, good strength and
stiffness values.

Thin-walled LED reflector housings.

HT1V-33X UV
white 6861

33 wit% glassfibre reinforcement on a PAGT/6I basis.
High light reflection, good flowability, good strength and
stiffness values, yellowing optimised.

Thin-walled LED reflector housings with reduced yellowing
and longer life expectancy.




Characteristics of Grivory HT2 grades

Grivory
HT2 grades

Characteristics and properties

Application areas

HT2V-3H
HT2V-4H
HT2V-45H
HT2V-5H
HT2V-6H

Injection-moulding grades with 30-60 wt% glassfibre rein-
forcement based on polyphthalamide, PAGT/66. Simple
fo process. Stiff and strong af high application femperatu-
res. Heat stabilised, dimensionally stable, good resis-
fance fo chemicals.

Stiff, dimensionally accurate technical parts in mechani-
cal engineering, automotive and electro applications.
Functional components in contact with chemicals and re-
quiring good performance values at high application tem-
peratures.

HT2V-3H LF

Material used for sliding bearings, PTFE-modified injection-
moulding grade with 30 wt% glassfibre reinforcement, ba-
sed on polyphthalamide PAGT/66. Simple to process, sfiff
and sfrong at high application temperatures. Litile wear, heat
stabilised, dimensionally stable, good resistance to chemi-
cals

Stiff, dimensionally accurate bearing components in me-
chanical engineering, aufomotive and electro applicati-
ons. Tribologically stressed functional components (joint
sleeves, bearing halves, guide channels, sliders) in
confact with chemicals and requiring high performance
values at high application temperatures.

HT2C-3X LF
black
9833

Material used for sliding bearings, PTFE modified injec-
tion-moulding grade with 30 wt% carbon fibre reinforce-
ment based on polyphthalamide, PAGT/66. Maximum
stiffness and strength, conductive, very low density.

Beoring components fo soﬂsfy highesf requirements.

HT2V-3X VO
HT2V-4X VO
HT2V-5X VO

Flame retardant, halogenfree injection-moulding grades
with 30-50 wt% glassibre reinforcement, based on po-

lyphthalamide PAGT/66. Selfextinguishing (UL 94 V-O).

Good flow properties. Stiff and strong at high application
temperatures. Light inherent colour, colourable. UL listed.

Selfextinguishing, sfiff, dimensionally accurate technical
parts in electro applications where the flammability classifi
cation of the material (as per UL 94 V) is a mandatory
prerequisite. Suitable for thermal pulse loading commonly
occurring in industrial soldering processes.

RoHS: Parts made of these materials conform fo the requi
rements as per RoHS (2002/95/EG and 2011/65/EU,
Restriction of Hazardous Substances).

WEEE: Parts made of these materials are exempt from the
requirements governing "selective recycling” as per guideli-
ne 2002 /96,/EC concerned with disposal of used electro

and electronic components

HT2C-3X

Carbonibrereinforced (30 wi%] injection-moulding gro-
de based on polyphthalamide PAGT/66. Very stiff and
strong, low density, conductive.

Stiff, light, dimensionally accurate components in mecha-
nical engineering and automotive applications. Tribologi-
cally stressed functional components in contact with che-
micals and requiring high performance values at high ap-
plication temperatures.

HT2VZ-15H
HT2VZ-33H

HT2VZ-25X

Injection-moulding grades with 15-33 wi% glassfibre rein-
forcement based on polyphthalamide, PAGT/66. Easy to
process. Stiff, impact resistance and strong at high wor
king temperatures. Heat stabilised, dimensionally stable,
good resistance fo chemicals.

Stiff, impact resistance, dimensionally accurate technical
parts in mechanical engineering, automotive and electro
applications. Functional components in contact with che-
micals and requiring good performance values at high
application femperatures.

XE 4216
(HT2VS:3HH)

XE 4217
HT2VS45HH)

Injection-moulding grades with 30 resp. 45 wi% glassfib-
re reinforcement based on polyphthalamide, PAGT/66
with optimised heat resistance and surface quality.

For components such as turbocharger air ducts exposed
to extremely high thermal stressing.

"Grivory XE..." designates the new, commercialised pilot products during the market infroduction phase. The future standard product desi-
gnation is shown in brackets, example: Grivory XE 4216 [HT2VS-3HH).




Characteristics of Grivory HT3 grades

Grivory
HT3 grades

Characteristics and properties

Application areas

XE 4063
(HT3V-30H)

XE 4065
(HT3V-50H)

Injection-moulding grades with 30 resp. 50 wt% glassi-
bre reinforcement, based on polyphthalamide, PATOT/X.
Very good resistance fo chemicals and dimensional sta-
bility. Made partly from renewable raw materials.

Stiff and strong, dimensiono”y accurate technical parts in
mechanical engineering, automotive and electro applica-
tions at high working femperatures.

XE 4095
(HT3V-50)

Injection-moulding grades with 50 wt% glassfibre rein-
forcement, based on polyphthalamide, PATOT/X. Good
flowability, very good resistance to chemicals and di-
mensional stability. Made partly from renewable raw mo-
ferials.

Stiff and strong, thinwalled and dimensionally accurate
fechnical parts in mechanical engineering and electro ap-
plications at high working temperatures.

XE 4101
black

(HT3V-40 FWA|

Drinking water approved injection-moulding grade with
40 wt% glassfibre reinforcement, based on polyphtha-
lamide, PATOT/X. Excellent dimensional stability. Made
partly from renewable raw materials. Approved for direct
contact with drinking water as per ACS, KTW, W270,
WRAS and NSF directives. EU and FDA conform.

Stiff, dimensionally accurate technical parts, functional
parts in sanitary applications, foodstuff industry applica-
fions and domestic appliances in direct contact with drin-
king water and foodstuffs at high application temperatu-
res and requiring hydrolysis resistance.

XE 4102
(HT3C-30)

Carbonibre-reinforced (30 wt%) injection-moulding gra-
de based on polyphthalamide PATOT/X66. Very stiff and
strong, low density, conductive, very good resistance to
chemicals. Made partly of renewable raw materials.

Siiff, light and dimensionally accurate technical parts in
mechanical engineering and automotive applications. Tri-
bologically stressed functional components in contact
with chemicals and providing a good performance at
high application femperatures.

HT3Z LF
black

Non-reinforced  injection-moulding grade, impact resi-
stant, PTFE modified, based on polyphthalamide,
PATOT/X. Very good resistance to chemicals and dimen-
sional stability. Made partly of renewable raw materials.

Durable, dimensionally accurate bearing components in
mechanical engineering, automotive and electro applica-
fions. Tribologically stressed functional components (joint
sleeves, bearing halves, guide channels, sliders| in
contact with chemicals and requiring high performance
values at high application temperatures.

HT3Z black

Non-reinforced injection-moulding grade, impact resi-
stant, PATOT/X. Very good resistance to chemicals and
dimensional stability. Made partly of renewable raw ma-
ferials.

Durable, dimensionally accurate bearing components in
mechanical engineering, automotive and electro applica-
fions in contact with chemicals and requiring high perfor-
mance values at high application temperatures.

XE 4202
black 9564

Extrusion grade unreinforced  on

PATOT/XHI.

po|yphfho\omide

Smooth and corrugated tubes requiring high chemical and
femperature resistance (e.g. fubes for Urea, oil efc. under
the bonnet).




Grivory
HT3 grades

Characteristics and properties

Application areas

XE 4134
(HT3VX-30)

Injection-moulding grade with 30 wt% glassfibre rein-
forcement, opfimised against warpage, based on po-
lyphthalamide, PATOT/X. Very good resistance to che-
micals and dimensional stability. Made partly from rene-
wable raw materials.

Stiff and durable, dimensionally accurate bearing com-
ponents in mechanical engineering, automotive and elec-
fro applications at high operating femperatures. Compo-
nents exposed fo high internal pressure and those with
high requirements regarding disfortion.

XE 4027
(HT3V-30 VO

Flame retardant, halogenfree injection-moulding grade
with 30 wi% glassfibre reinforcement, based on po-
lyphthalamide PATOT/X. Self-extinguishing (UL 94 V-0),
good flow properties. Stiff and strong at high applicati-
on temperatures. light inherent colour, colourable. UL li-
sted including RTI. Optimised against corrosion. Satisfies
RoHS regulations and WEEE requirements. Made parily

of renewable raw materials.

Selfextinguishing, stiff, dimensionally accurate technical
parts in electro applications where a V-O flammability
classification of the material (as per UL 94) is a manda-
fory prerequisite. Suitable for lead-free SMT reflow solde-
ring e.g. as per JEDEC -STD-020C.

XE 4120
(HT3V-30 VO CO)

Flame retardant, halogen-ree injection-moulding grades
with 30 wt% glassfibre reinforcement, based on po-
lyphthalamide PATOT/X. Selfextinguishing (UL 94 V-0),
good flow properties. Stiff and strong at high applicati-
on temperatures. UL listed including. Safisfies RoHS re-
gulations and WEEE requirements. Excellent suitability
for soldering (SMT reflow soldering), opfimised against
corrosion.

Se”—exﬁnguishmg, stiff, dimensionoHy accurate technical
parts in electro applications where the V-0 flammability
classification of the material (as per UL 94) is a mando-
fory prerequisite. Excellent suitability for lead-free SMT re-
flow soldering e.g. STM plug connectors as per JEDEC J-
STD-020C.

XE 4164
(HT3V-30 CO)

Injection-moulding grades with 30 wt% glassfibre rein-
forcement, based on polyphthalamide, PATOT/X.
Good flowability, very good resistance to chemicals
and dimensional stability.

Stiff, |igh1 and dimensiono”y accurate technical parts in
electro applications where a HB flammability classifica-
fion of the material (as per UL 94] is sufficient. Excellent
suitability for leadfree SMT reflow soldering e.g. SMT
plug connectors as per JEDEC J-STD-020C.

XE 4185
(HT3 VO CO)

Flame retardant, halogenfree, non-reinforced injection-
moulding grades based on polyphthalamide PATOT/X.
Selfextinguishing (UL 94 V-0), good flow properties.
Good strength values at high application temperatures.
UL listed. Satisfies RoHS regulations and WEEE require-
ments. Excellent suitability for soldering (SMT reflow sol-
dering), optimised against corrosion.

Self-extinguishing, dimensionally accurate and durable
technical parts in electro applications where a VO
flammability classification of the material (as per UL 94) is
a mandafory prerequisite. Excellently suited for lead-free
SMT reflow soldering e.g. SMT plug connectors as per JE-
DEC J-STD-020C.

XE 4221
black 9564

XE 4221 red

7325 (black
appearance)

Injection-moulding grade with 30 wt % glassfibre rein-
forcement based on polyphthalamide PA 10T/X.

Automotive connecfor requiring high chemical and tem-
perature resistance. Grivory XE 4221 red 7325 is suit-
able for laser welding to Grivory XE 4202.




Properties of Grivory HT1 grades

Mechanical properties HTV-3H1 HTV-4H1
black 9205 black 9205
. ' dry 11 000 14 500
Tensile E-modulus 1 mm/min ISO 527 MPa cond. 11000 14 000
_ _ dry 190 220
Tensile stress af break 5 mm/min ISO 527 MPa cond. 170 210
2 2
Elongation at break 5 mm/min ISO 527 % dry
cond. 2 2
dry 50 70
o - 2
Impact strength Charpy, 23°C ISO 179/2-1eU kl/m cond. 50 20
Impact strength Charpy, -30°C ISO 179/2-1elU kJ/m? ir;r/wd. 28 ;8
Notched impact strength Charpy, 23°C ISO 179/2-1eA kJ/m? dry / 8
cond. 7 8
Noiched impact sirength Charpy, -30°C ISO 179/2-1eA kJ/m? dry / 8
cond. 7 8
d
Ball indentation hardness ISO 20391 MPa c;ynd gig igg
Thermal properties
Melt temperature DSC ISO 11357 °C dry 325 325
Heat deflection tfemperature HDT/A 1.8 MPa ISO 75 °C dry >280 >280
Heat deflection temperature HDT/C 8.0 MPa ISO 75 °C dry 155 200
Thermal expansion longitudinal 23-55°C ISO 11359 10°/K dry 20 15
Thermal expansion transverse 23-55°C ISO 11359 10°/K dry 50 50
Maximum working femperature long-term ISO 2578 °C dry 150 150
Maximum working temperature shortterm EMS °C dry 260 260
Electrical properties
4 A dry 30 30
Dielectric strength IEC 60243-1 kV/mm cond. 0 0
Comparative fracking index IEC 60112 cond. 575 600
B _ dry 1.0E+11 1.0E+17
Specific volume resistance IEC 60093 -m cond. | OE+11 1 OE+1]
Specific surface resistance IEC 60093 cond. 1.0E+12 1.0E+12
General properties
Density ISO 1183 g/cm’ dry 1.44 1.53
Flammability (UL 94) IEC 60695-11-10 Rating - HB HB
Water absorption 23°C/saturated ISO 62 % 3.5 3.5
Moisture absorption 23°C/50% r.h. ISO 62 % - 1.8 1.5
Linear mould shrinkage longitudinal ISO 294 % dry 0.20 0.10
Linear mould shrinkage fransverse ISO 294 % dry 0.75 0.70
Product designation as per ISO 16396 PAGT/6I PAGT/6I
MH, 12-110, | MH, 12-140,
GF30 GF40




Grivory HT1 grades

HTV-45H1 HIV-5H1 HIV-6H 1 HTTV-O5H | HTTVE3 FWA | HTTV-4 FWA [HTTV-5 FWA | HTTV-6 FWA | HT XE 10811 | HT XE 10812
black 9205 | black 9205 | black 9205 black 9205 black 9225 | black 9225 | black 9225 black 9225 | (HT1VA4 FWA) | (HTTVAS FWA)
16 500 18 000 23 000 25 500 11 000 14 500 18 000 23 000 14 500 18 000
16 000 17 500 22 500 25 500 11 000 14 000 17 500 22 500 14 500 18 000
235 250 260 280 190 220 250 260 250 275
230 240 250 270 170 210 240 250 230 260
2 2 1.5 1.5 2 2 2 1.5 2 2
2 2 1.5 1.5 2 2 2 1.5 2 2
75 80 75 60 50 /0 80 75 /70 70
/75 80 75 60 50 /70 80 75 /70 70
75 80 75 60 50 70 80 75 65 70
75 80 75 60 50 70 80 75 65 70
12 11 11 12 7 8 11 11 11 12
12 11 11 12 7 8 11 11 11 12
12 10 10 11 7 8 10 10 11 12
12 10 10 11 7 8 10 10 11 12
325 340 360 420 280 310 340 360 300 340
320 340 360 420 270 300 340 360 300 340
325 325 325 325 325 325 325 325 325 325
>280 >280 >280 >280 >280 >280 >280 >280 280 280
205 210 215 240 155 200 210 215 160 185
15 15 15 15 20 15 15 15 15 15
45 40 40 40 50 50 40 40 45 45
150 150 150 150 140 140 140 140 140 140
265 265 270 280 260 260 265 270 250 250
30 30 30 30 30 30 30 30 30 32
30 30 30 30 30 30 30 30 30 31
600 600 600 600 575 600 600 600 600 600
1.0E+11 1.0E+11 T.0E+11 1T.0E+11 1.0E+11 1.0E+11 1.0E+11 1.0E+11 1.0E+10 1.0E+10
1.0E+11 1.0E+11 1.0E+11 1.0E+11 1.0E+11 1.0E+11 1.0E+11 1T.0E+11 1.0E+10 1.0E+10
1.0E+12 1.0E+12 1.0E+12 1.0E+12 1.0E+12 1.0E+12 1.0E+12 1.0E+12 1.0E+10 1.0E+10
1.59 1.65 1.78 1.85 1.44 1.53 1.65 1.78 1.53 1.64
HB HB HB HB HB HB HB HB HB HB
3.3 3.0 3.0 2.8 3.5 3.5 3.0 3.0 3.5 3.0
1.4 1.3 1.2 1.1 1.8 1.5 1.3 1.2 1.5 1.3
0.10 0.10 0.10 0.10 0.20 0.10 0.05 0.05 0.1 0.05
0.65 0.50 0.45 0.40 0.70 0.55 0.45 0.25 0.55 0.45
PAGT /6l PAGT /6l PAGT /6l PAGT /6l PAGT /6l PAGT /6l PAGT /6l PAGT /6l PA 6T/ 6l PA 6T/ 6l
MH, 12-160, | MH, 12-190, | MH, 12-220, | MH, 12-250, | MH, 12-110, | MH, 12-140, | MH, 12-190 | MH, 12-220, |MH, C12-140, | MH, C12-140,
GF45 GF50 GF60 GF65 GF30 GF40 GF50 GF60 GF 40 GF 50




Properties of Grivory HT1 and HT2 grades

. . HTTV-3 HY
Mechanical properties black 9205
Tensile E-modulus 1 mm,/min ISO 527 MPa dry 11000

cond. 11000
Tensile stress at break 5 mm/min ISO 527 MPa dry 190
cond. 170
) ) o dry 2
Elongation at break 5 mm/min ISO 527 %
cond. 2
| ° » dry 50
mpact strength Charpy, 23°C ISO 179/2-1elU kl/m
cond. 50
| 0 , dry 50
mpact strength Charpy, -30°C ISO 179/2-1elU k/m
cond. 50
Notched impact strength Charpy, 23°C ISO 179/2-1eA kJ/m? dry /
cond. 7
Noiched impact strength Charpy, -30°C ISO 179/2-1eA kJ/m? dry 4
cond. 7
d
Ball indentation hardness ISO 20391 MPa v 280
cond. 270
Thermal properties
Melt temperature DSC ISO 11357 °C dry 325
Heat deflection tfemperature HDT/A 1.8 MPa ISO 75 °C dry >280
Heat deflection temperature HDT/C 8.0 MPa ISO 75 °C dry 155
Thermal expansion longitudinal 23-55°C ISO 11359 10°/K dry 20
Thermal expansion transverse 23-55°C ISO 11359 10°/K dry 50
Maximum working femperature long-term ISO 2578 °C dry 150
Maximum working temperature shortterm EMS °C dry 260
Electrical properties
30
Dielectric strength IEC 60243-1 kV/mm dry
cond. 30
Compoarative fracking index IEC 60112 cond. 575
Specific volume res EC 60093 y LOET
pecific volume resistance -m cond. 1 OE+1]
Specific surface resistance IEC 60093 cond. 1.0E+12
General properties
Density ISO 1183 g/cm’ dry 1 44
Flammability (UL 94) IEC 60695-11-10 Rating - HB
Water absorption 23°C/saturated ISO 62 % 35
Moisture absorption 23°C/50% r.h. 1ISO 62 % 18
Linear mould shrinkage longitudinal ISO 294 % dry 0.20
Linear mould shrinkage transverse ISO 294 % dry 0.70
Product designation as per ISO 16396 PACT/ ¢
MH, 14-110,
GF30




Grivory HT1

Grivory HT2

HTTV-4 HY | HTTV-5 HY | HTMAHT | HTXE 10814 |HTXE 10815 | HTXE 10827 | HT2V3H | XE4216 YE4217 | HT2V45H
black 9205 black 9205 (HTIVA4 HY) | (HTIVAS HY) | (HTTVA35 HYS) [HT2VS-3HH) | (HT2VS-45HH)

14500 | 18000 | 7500 14500 | 18000 13 500 11000 | 11000 15000 | 16000
14000 | 17500 | 7500 14500 | 18000 13 500 11000 | 9600 13000 | 15500
220 250 105 250 275 230 180 190 230 240
210 240 105 230 260 220 165 150 165 215
2 2 1.5 20 20 2.5 20 2.7 27 2
2 2 1.5 20 20 2.5 20 27 27 2
70 80 50 70 70 50 45 55 70 75
70 80 50 70 70 50 45 65 80 75
70 80 20 65 70 45 40 45 60 60
70 80 25 65 70 45 40 45 60 60
8 1 5 1 12 1 9 9 1 1
8 1 5 1 12 1 9 9 1 1
8 10 3 1 12 10 9 7 9 10
8 10 4 1 12 10 9 7 9 10
310 340 260 300 340 295 265 260 270 315
300 340 260 300 340 295 255 210 250 310
325 325 325 325 325 310 310 300 300 310
>280 >280 145 280 280 275 280 280 280 >280
200 210 115 160 185 155 200 200 200 235
15 15 50 15 15 20 20 20 20 15
50 40 50 45 45 60 70 80 70 60
150 150 140 140 140 140 140 150 150 140
260 265 250 250 250 230 260 250 250 265
30 30 32 30 32 31 38 45 45 38
30 30 32 30 31 31 38 45 45 37
600 600 575 600 600 575 600 525 600 600
TOE+11T | T.0E+11 | T.0E+11 | T.0E+10 | T.0E+10 | 1.0E#09 | 1.0e+10 | T.0E+10 | 1.0e+10 | 1.0E+10
1.OE+11 | T.0E+11 | 1.0E+11 | 1.0E+10 | 1.0E+410 | 1.0E+10 | 1.0e+10 | 1.0E+10 | 1.0E+10 | 1.0E+10
1.0E+12 | 1.0E+12 [ 1.0e+12 | T.0E+10 | 1T.0E+10 | 1.0E+10 | 1.0e+12 [ T.0E+12 | 1.0E+12 | 1.0E+12
1.53 1.65 1.55 1.53 1.64 1.47 1.42 1.43 1.58 1.56
HB HB HB HB HB HB HB HB HB HB
3.5 3.0 3.5 3.5 3.0 4.5 5.0 5.4 4.3 4.0
1.5 1.3 1.5 1.5 1.3 20 1.8 2.1 1.7 1.4
0.10 0.05 0.70 0.10 0.05 0.20 0.15 0.20 0.15 0.10
0.55 0.60 0.85 0.55 0.45 0.90 0.80 0.90 0.80 0.75
PAGT/&] PAGT/6l | PAGT/6l | PAGT/6I | PAGT/6 PA 6T/X PAGT/66 | PAGT/66+X | PAGT/66+X | PAGT/66
MH, 14-140, | MH, 14-190, | MH, 12-070, |MH, C12-140,|MH, C12-140,| MH, C14-140, | MH,14-110, | MH, 14-110, | MH, 14-110, [MH,14-160,
GF40 GF50 MD40 GF 40 GF 50 GF 35 GF30 GF30 GFAS GF45




Properties of Grivory HT2 grades

Mechanical properties

Tensile E-modulus 1 mm,/min ISO 527 MPa dry
cond.
Tensile stress at break 5 mm/min ISO 527 MPa dry
cond.
Elongation at break 5 mm/min ISO 527 % dry
cond.
Impact strength Charpy, 23°C ISO 179/2-1eU k| /m? dryd
cond.
Impact strength Charpy, -30°C ISO 179/2-1elU kJ/m? dryd
cond.
Notched impact strength Charpy, 23°C ISO 179/2-1eA kJ/m? dryd
cond.
Noiched impact strength Charpy, -30°C ISO 179/2-1eA kJ/m? dryd
cond.
‘ ‘ dry
Ball indentation hardness ISO 20391 MPa
cond.
Thermal properties
Melt temperature DSC ISO 11357 °C dry
Heat deflection tfemperature HDT/A 1.8 MPa ISO 75 °C dry
Heat deflection temperature HDT/C 8.0 MPa ISO 75 °C dry
Thermal expansion longitudinal 23-55°C ISO 11359 10°/K dry
Thermal expansion transverse 23-55°C ISO 11359 10°/K dry
Maximum working femperature long-term ISO 2578 °C dry
Maximum working temperature shortterm EMS °C dry
Electrical properties
- dry
Dielectric strength IEC 60243-1 kV/mm
cond.
Comparative fracking index IEC 60112 cond.
dr
Specific volume resistance IEC 60093 -m yd
cond.
Specific surface resistance IEC 60093 cond.
General properties
Density ISO 1183 g/cm’ dry
Flammability (UL 94) IEC 60695-11-10 Ratfing -
Water absorption 23°C/saturated ISO 62 %
Moisture absorption 23°C/50% r.h. ISO 62 % -
Linear mould shrinkage longitudinal ISO 294 % dry
Linear mould shrinkage fransverse ISO 294 % dry

Product designation as per ISO 16396




Grivory HT2 grades

HT2V-5H HI2VOH | HT2VZ15H | HT2VZ33H | HT2VZ25X | HT2V-3H LF | HT2V-3X VO | HT2VAX VO | HT2V-5XVO | HT2C-3X | HT2C-3X LF
17 500 20 500 6 000 11 000 8 500 11 000 10 500 13 500 17 000 24 500 24 000
17 000 20 000 6 000 11000 8 500 11000 10 500 13 500 17 000 24 000 24 000
250 260 125 200 165 185 140 150 160 275 240
225 235 100 180 140 160 130 145 155 265 210
2 2 3.0 2.5 3 2 2 2 1.5 2 1.5
2 2 3.5 2.5 3 2 2 2 1.5 2 2
85 80 65 55 70 50 40 45 45 55 40
85 80 55 55 60 50 40 45 45 55 40
65 55 45 50 50 45 35 40 40 50 40
65 55 40 45 50 45 35 40 40 50 40
11 11 10 10 % 7 7 % 10 8 7
11 11 10 10 Q 7 7 Q 10 8 7
11 11 5 Q 7 7 6 Q 10 7 5
11 11 5 Q 7 6 6 Q 10 7 5
325 340 175 260 200 270 240 270 295 300 290
325 330 240 180 260 230 260 275 290 260
310 310 310 310 310 310 310 310 310 310 310
>280 >280 265 >280 275 280 >280 >280 >280 >280 280
240 240 100 200 150 170 190 200 200 245 210
15 20 30 20 25 20 25 15 15 15 10
55 35 75 60 65 70 45 50 50 75 70
140 140 140 140 140 140 140 140 140 140 140
265 265 245 265 255 260 270 270 270 270 240
38 38 33 38 32 37 34 34 34 3
37 37 32 37 31 37 34 34 34 3
600 600 575 600 600 575 600 600 600 - -
1.0E+10 1.0E+10 | 1.0E+10 | 1.0E+10 | 1.0E+10 | 1.0E+10 | 1.0E+10 | 1.0E+10 | 1.0E+10 <50 <50
1.0E+10 1.0E+10 | 1.0E+10 | 1.0E+10 | T1.0E+10 | 1.0E+10 | 1.0E+10 | 1.0E+10 | 1.0E+10 <50 <50
1.0E+12 1.0E+12 | 1.0E+12 | 1.0E+12 | T.0E+12 | 1.0E+12 T.0E+11 T.OE+11 | T1.0E+11 100 10
1.62 1.73 1.24 1.44 1.33 1.47 1.43 1.53 1.65 1.32 1.40
HB HB HB HB HB HB VO VO VO HB HB
3.5 3.0 5.5 5.0 5.3 4.5 3.5 3.5 3.0 4.5 4.3
1.2 1.1 2.0 2.0 1.7 2 1.3 1.2 1.0 1.5 1.5
0.10 0.10 0.40 0.10 0.40 0.20 0.10 0.10 0.05 0.05 0.10
0.70 0.70 0.90 0.90 0.80 0.80 0.90 0.80 0.60 0.65 0.30
PAGT/ 66 PAGT/ 66 PAGT/66 PAGT/ 66 PAGT/ 66 PAGT/ 66 PAGT/ 66 PAGT/ 66 PAGT/66 PAGT/ 66 PAGT/ 66
MH, 14-190, MH, 14-190, | MH, 12060, | MH,14-110, | MH, 12090, | MH,12-110, | MHF11-120, | MHF11-120, | MHF,11-160, MH, 14250, | MHS, 14250,
GF50 GF60 CF15 GF33 GF30 GF30 GF30 GF40 GF50 CF30 CF30+Z




Properties of Grivory HT3 grades

. . XE4063
Mechanical properties
[HT3V:30H)
A . dry 9 500
Tensile E-modulus 1 mm/min ISO 527 MPa MPa cond. 9 500
' _ dry 180
Tensile stress af break 5 mm/min ISO 527 MPa MPa
cond. 165
) i dry 3
Elongation at break 5 mm/min ISO 527 MPa %
cond. 3
Impact sirength Charpy, 23°C 150 179/2-1eUK/m2  K/m? Ay i
mpact streng arpy, eU K/m J/m cond. /0
| t strength Ch -30°C ISO 179/2-1eU k/m2  k/m? cry 70
mpact streng arpy, e m m cond. 50
‘ . dry 10
Notched impact strength Charpy, 23°C ISO 179/2-1eAK/m2  K/m? cond 10
d
Notched impact strength Charpy, -30°C ISO 179/2-1eAK/m2  k/m? ccr)ynd Z
Il indentation hard oy 210
Ball indentation hardness ISO 2039-1 MPa cond. 210
Thermal properties
Melt temperature DSC ISO 11357 °C dry 295
Heat deflection temperature HDT/A 1.8 MPa ISO 75 °C dry 260
Heat deflection temperature HDT/C 8.0 MPa ISO 75 °C dry 150
Thermal expansion longitudinal 23-55°C ISO 11359 10¢/K dry 20
Thermal expansion transverse 23-55°C ISO 11359 10¢/K dry 70
Maximum working femperature long-term ISO 2578 °C dry 150
Maximum working temperature shorterm EMS °C dry 250
Electrical properties
Dielectric sirength EC 60243-1 v/ dry *
ielectric streng mm cond. 37
Comparative fracking index IEC 60112 cond. 600
" A dry 1010
Specific volume resistance IEC 60093 -m
cond. 1070
Specific surface resistance IEC 60093 cond. 10M
General properties
Density ISO 1183 g/cm’ dry 1.37
Flammability (UL 94) IEC 60695-11-10 Rating - HB
Water absorption 23°C/saturated  1SO 62 % 2.4
Moisture absorption 23°C/50% rh. ISO 62 % - 1
Linear mould shrinkage longitudinal ISO 294 % dry 0.5
Linear mould shrinkage fransverse ISO 294 % dry 0.8
Product designation as per ISO 16396 P 10T/XMA,
14-100, GF30




Grivory HT3 grades

XE4065 | XEA0Q5 | XE4A101 | XE4102 | XE4221 | XE4134 | XE4164 | XE4A027 | XE4120 | XE4185 | HI3ZLF | HI3Z | XE 4202
(HT3V-50H) HT3V-50) | (HT3V-40 FWAJ|  (HT3C30) (HT3V-30/2) (HT3VX-30) [HT3V-30 COJ| (HT3V-30 VO) | HT3V30MOCO)| (HT3 VO CO) Extrusion grade
16000 | 17000 | 13000 | 23 000 @500 | 10000 | 10500 | 10000 | 11 500 3 000 2 800 | 2600 1 300
16000 | 16 500 | 13000 | 23 000 @500 | 10000 | 10500 | 10000 | 11 500 3 000 2800 | 2600 | 1300
230 220 190 250 160 145 150 130 150 60 80 80~ -
220 200 175 250 155 140 150 130 145 60 75 80* -
2.5 2 3 2 2.5 2 2 2 2 6.5 6.5 6** 20
2.5 2 2.5 2 2.5 1.5 2 2 2 12 6.5 6** 20
Q0 80 85 60 40 30 35 50 55 40 100 no brake | no brake
80 70 75 60 40 30 35 50 50 35 Q5 no brake | no brake
Q0 75 80 60 40 30 35 50 45 35 Q5 80 no brake
80 70 70 60 40 30 35 50 45 30 Q0 50 no brake
12 11 10 8 8 11 10 8 8 5 6 12 60
12 11 10 8 8 11 10 8 8 5 6 12 60
12 10 Q 6 7 11 8 7 6 3 6 12 30
12 10 8 6 7 11 8 7 6 3 6 12 20
245 280 220 250 205 240 270 235 255 150 140 140 80
245 280 220 250 205 240 265 235 255 150 140 140 80
205 295 295 295 265 295 315 2905 315 315 205 295 265
270 270 265 270 220 280 275 260 280 130 110 115 /5
225 240 190 210 105 165 140 155 155
15 15 20 10 20 20 20 20 20 80 80 80 130
65 60 70 80 70 65 70 70 55 80 80 80 140
150 150 150 150 150 150 150 150 150 140 140 140
260 260 255 260 210 260 260 250 270 260 240 240
32 32 32 3 33 35 32 33 33 30 33 33 32
31 31 31 3 33 35 30 33 33 30 33 33 32
600 600 600 - 600 600 600 600 600 600 400 600 600
1010 1010 1010 <50 109 1010 109 109 1010 109 1010 1010 109
1010 1010 1010 <50 109 1010 109 109 1010 109 1010 1010 109
10M 10 10N 15 1010 10M 1010 100 101 10M 101 101 1010
1.58 1.58 1.49 1.26 1.34 1.38 1.4 1.41 1.43 1.18 1.19 1.13 1.04
HB HB HB HB HB HB HB V-0 V-0 V-0 HB HB HB
1.7 1.7 2 2.5 2 2 3.5 2.3 2.2 4.5 2.9 3.4 2.2
0.8 0.8 0.9 1.2 0.9 0.9 1.6 0.9 1.3 1.7 1.4 1.5 1.2
0.5 0.2 0.5 0.1 0.5 0.2 0.2 0.3 0.2 2 1.75 2
0.9 0.7 0.9 0.6 0.8 0.7 0.7 ] 0.8 2 1.2 1.75
PA 10T/X, MH, | PA 10T/X, MH | PA 10T/X, MH, [PA T0T/X, MH, | PA 10T/X, MH, | PA 10T/X, MH, [PA 10T/X, MHE| PA 10T/X, MHF | PA 10T/X, MHE | PATOT/X, MHE, | PATOT/X, MH, [PATOT/X, MH | PA 10T/%H,
14160, GF50| 14-100, GF50| 18-120, GF40 | 18-120, CF30 | C14-100, GF30 | 12-100, GF30 | 11-100, GF30| 11-100, GF30 | 11-100, GF30 11030 12030 12030 EH, %10

*

* Kk

Tensile stress at yield
Elongation at yield



Stress [MPa]

Stress [MPa]

Stress [MPa]

Design data - Short-term behaviour

Stress-strain diagram
Grivory HTV-5H1 - dry
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Stress-strain diagram
Grivory HT2V-5H - dry
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Stress-strain diagram
Grivory XE 4065 (HT3V-50H) - dry
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Stress-strain diagram

Grivory HTV-5H1 - conditioned
300

-40°C

250
23°C

60°C

200
150
100 120°C
160°C
50 200°C
0
0 1 2 3 4 5 6
Strain [%]
Stress-strain diagram
Grivory HT2V-5H - conditioned
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Stress-strain diagram
Grivory XE 4065 (HT3V-50H) - conditioned
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Tensile E-modulus [MPa]

Tensile E-modulus [MPa]
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Design data - Short-term behaviour

Tensile E-modulus Grivory HTV-5H1
(A: dry, B: cond.)

——
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B
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Temperature [°C]
Tensile E-modulus Grivory XE 4065 (HT3V-50H)
(Az dry, B: cond.)
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Tensile E-modulus [MPa]
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Tensile E-modulus Grivory HT2V-5H
(A: dry, Bz cond.)
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B Design data - Long-term behaviour

With static, longterm stressing of a material under These materials creep as a result of the effects of
different mechanical loads, characteristic creep cur- stress and temperature.
ves can be obtained for plastic materials.

Creep curves Grivory HTV-5H1 Creep curves Grivory HTV-5H1 at 80°C
at 23°C / 50 % rel. humidity
1.0
09 1.8
0.8 1.6
1.4
< 07 -
.°\_°. 100 MPa .°\_°. 1.2
s 0.6 5
2 0 1.
5 09 80 MPa s
@ 04 o 08
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w 03 mw 80 MPa
0.2 40 MPa 0.4 60 MPa
40 MPa
0.1 0.2 20 MPa
0.0 0.0
0.1 1 10 100 1000 10000 0.1 1 10 100 1000 10000
Time [hours] Time [hours]
Creep curves Grivory HTV-5H1 at 120°C Creep curves Grivory HTV-5H1 at 150°C
1.6 2.0
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02 0.2
0.0 0.0
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Creep curves Grivory HT2V-5H Creep curves Grivory HT2V-5H at 80°C
at 23°C / 50 % rel. humidity
1.0 2.4
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Flexural fatigue strength - Wohler curves =&

Dynamic long-term stressing may lead fo failure of a
construction material. Breakage occurs after a cer-
fain number of stress cycles depending on the infen-
sity of the mechanical flexural sfress.

Comparison Grivory HTV-5H1, Grivory HT2V-5H,
Grivory XE 4065 (HT3V-50H),
Flexural fatigue strength (Wéhler Curves) at 23°C

A: Grivory HT2V-5H black

B: Grivory HTV-5H1 black

C: Grivory XE 4065 (HT3V-50H)
280
260
240
220
200
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140 B
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100
80
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40
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0

1.0E+03 1.0E+04 1.0E+05 1.0E+06 1.0E+07

C—======

Flexural stress [MPa]

Number of cycles until break

Grivory HTV-6H1 at different temperatures
Flexural fatigue strength (Wéhler curves)

180
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Flexural stress [MPa]

0
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As per DIN 53442
Frequency of load cycles (reinforced) = 5 Hz
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Resistance to weathering

The influence of UV radiation causes a change in
physical and chemical properties of all plastic mate-
rials. In particular, the combination of radiation, oxy-
gen in the air, moisture and temperature may lead to
a reduction in the working life of construction materi-
als due to chain fission, crossinking and other oxi-
dative processes.

Resistance fo weathering is dependent on the structu-
re of the polymers and the kind of filling used (glass,
mineral, carbon black efc.). As the plastic usually suf-
fers mainly from weathering of the surface area, the
service life of a component is largely dependent on
its thickness.

The working life of polyamide parts is determined
using both accelerated weathering apparatus {filte-
red Xenon rays according to ISO 4892-2) and in
open-air weathering tests (alpine climate at EMS).

Tensile stress of break [%)]

100
98
96
94
92
90
88
86
84
82

80
0

In order to test weathering stability, 4-mm-+hick test
bars are exposed to accelerated weathering and
their stress at break fested by our material testing de-
partment after determined periods of fime.

Grivory HT exhibits very good resistance fo weathe-
ring and is suitable for longferm exterior applicati-
ons. After 10,000 hours of accelerated weathering
(acceleration factor 3-4) the stress at break values for
HTV-5H1 black 9205 are more than 95% and for
Crivory HT2V-5H black 9205, more than 90% of

the original figures.

Tensile stress at break of Grivory HT
after weathering 1ISO 4892-2

A: Grivory HTV-5H1 black 9205 B: Grivory HT2V-5H black 9233

\A

\

1000 2000 3000 4000 5000 6000 7000 8000 <9000 10000

Accelerated weathering [hours]



) = /,

At raised temperatures, indications of ageing beco-
me apparent for all plastic materials. Over time, this
ageing has a negative effect on the properties of the
material.

These processes are of a chemical nature, e.g. oxi-
dation reactions, but may also be caused by physi-
cal phenomena such as postcrystallisation or chan-
ges in morphology.

In practice, specification of a temperatureime limit,
within which the properties of the thermally stressed
plastic material must remain at an acceptable level,
is of great importance.

In order to defermine these temperaturetime limits,
exfensive testing is carried out in our material testing
department. This ensures that Grivory HT can be
used successfully, even at high femperatures, through
the correct choice of product and grade.

The maximum time or temperature at which the mate-
rial has a remaining 50% of ultimate tensile strength
compared fo the original value, can be read from the
data presented in an Arrthenius curve (scale: log

[1/11/11).

Half-life period tensile stress

at break [hours]

Resistance to heat ageing

W=

100000

10000

1000

100

120

Resistance to heat ageing
Arrhenius curve of Grivory HT

Grivory HTV-5H1

140 160 180 220 240

Temperature [°C]
Testmethod:  1ISO 2578

Test samples: ISO 20753 Type A1, tensile bar 4 mm

Criterion: 50 % residual fensile strength
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Resistance to chemicals

20

Grivory HT exhibits very good resistance to a variety
of chemicals: organic solvents, fuels, cels, fats and
alkalis. Strong acids such as sulphuric acid, nitric
acid or formic acid cause hydrolytic degradation of
all polyamides; Grivory HT, however, has good resi-
stance to diluted acids at room temperature. Aggres-
sive chemicals such as cresol, hexafluorisopropanol

or frifluoroacetic acid can cause polyamides to dis-
solve completely. Glycols and other alcohols as well
as water, however, only attack these materials ag-
gressively at high temperatures. The following list re-
fers to resistance at room temperature. Depending on
the type of chemical involved, higher temperatures
may have an influence on the degree of resistance.

. Acetic acid, conc. oo Lactic acid conc.

eee Acetone eoo Lubricating oils, grease

(X Acrylate adhesives (X Magnesium chloride saft.

ooe AdBlue (32.5% urea in water) XX} Methane

eoe Ammonia, 10% aqueous eoe Methanol

eee Amyl acetate eoo Methyl ethyl kefone

oo Aniline oo Methylene chloride

(X Antifreeze (ethylene glycol) (X Mineral oil

oo Benzene o Nitric acid, 65% aqueous

o Benzyl alcohol oo Nitrobenzene

ooe Biodiesel (e.g. RME, SME, B20) o Oleum

. Bromine, bromine water oo Oxalic acid 10% aqueous

eoe Butane . Ozone

eoo Butanol eee Perchlorethylene

XX} Calium chloride, satt. XX} Petrol

oo Calcium salts, satt., aqueous oo Petroleum ether

eee Carbon tetrachloride o Phenole, aqueous

o Chlorine, gaseous . Phosphoric acid 10% aqueous

(XX Chlorobenzene (XX Potash (potash salts) satt.

o Chloroform ° Pofassium permanganate, 1% aqueous

oo Citric acid, conc. (XX Propane

eee Copper sulphate, satt., copper salts, 10% aqueous eeo Pyridine

o Cresol o Resorcinol, alcoholic

(XX Crude ol (XX Salicylic acid (saturated).

(X Diesel fuel eoo Sea water

oo Diethyl ether (XX Silicon il

eee Engine ol eeo Soap solution

oo E10, E85 (fuels containing ethanol) oo Soda lye 50%, aqueous

oo Ethanol oo Soda solution, satt.

ooe Ethylene oxide eoe Sodium carbonate, 50% aqueous

ooe Fats, oils and lubricants ooe Sodium salts, aqueous

o Fluorine o Sodium hypochlorite 5% aqueous

oo Formaldehyde, formalin, 40% aqueous ooe Styrene

oo Formic acid 10% aqueous eee Sulphur

o Formic acid, conc. (X Sulphur dioxide <5% gaseous

(X Clycerine o Sulphuric acid, 10% aqueous

oo Halogenated hydrocarbons o Sulphuric acid, 50% aqueous

soe Heptane oo Tarfaric acid, 10% aqueous

eoo Hydraulic oil eee Terpentine

oo Hydrochloric acid 1% eoo Tefralin

o Hydrochloric acid 10% ooe Toluol

o Hydrochloric acid (37%, aqueous) XX} Transformer oil

oo Hydrogenperoxide 2% oo Trichlorethane

o Hydrogenperoxide 10% oo Trichlorethylene

o Hydrogenperoxide 30% eoo Triethanolamine

eee Hydrogen sulphide, 25% aqueous eoo Uric acid, conc.

oo lodine tincture, alcholic oo Vinegar, 9% aqueous

eoe Isooctane eoe Water

(X Isopropanol eoo Wine

eoe Kerosene eoe Xylol

oo lactic acid conc. (X Zinc chloride 50% aqueous

(XX resistant; no or only slight, reversible changes in weight e nof resistant - may be used under certain conditions
and dimension. (short exposure time)
oo limited resistance; appreciable changes in dimension and o soluble or already sfrongly attacked after only a

possible irreversible changes in property values occur after short exposure time
longer periods of exposure. Consultation advisable before use. conc.  concentrated

22



Stress at break [%]

Resistance to water and hydrolysis

Resistance to hot water and hydrolysis
Even at high temperatures, parts made of Grivory
HTV take up less water and this significantly more slo-
wly, than parts made of polyamide ¢ [PAG GF) or po-
lyamide 66 (PAGS GF). Compared to these materi-
als, Grivory HTV shows clearly better resistance to
water.

The following graph shows measured values of tensi-
le test pieces (ISO 527, 4x10 mm) made of Grivory
HT1V-5 FWA and PA6 GF50 affer several years sto-
rage in cold water at 23°C. Affer @ years storage in
water, sfrength values of parts made of Grivory
HT1V-5 FWA are 180 MPa, much higher compared

to parts made of glassfibre reinforced polyamide 6.

Resistance to cold water, 23°C

100
90
80
A
70
60
50
40
30
20 L —
A: Grivory HT1V-5 FWA
10
B: PA6 GF50
0
0 1 2 3 4 5 6 7 8 9 10

Time [years]

The relative initial values (100%) refer to the tensile
stress at break of freshly injected, dry parts.

ff &

o3

The following graph shows the results of storage of
Grivory HTTV-3 HY, HT1V-5 HY, PA66 GF30 (hydro-
lysis stabilised) and PPS GF40 at 110°C. (Specimens
used were tensile bars as per ISO 527, 3x3 mm)

Resistance to hot water, 110°C
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10 | p: PA66 GF30 HY
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The relative initial values (100%) refer to the tensile
stress at break of test bars conditioned as per ISO

1110.
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Resistance to automotive media

Crivory HT1 and HT2 exhibit excellent resistance to Tensile E-modulus (MPa), ISO 527, after storage
all common automotive media such as coolants, fuels, in monoethylene glycol/water 1/1 120°C
‘ ‘ 20000
oils and lubricants.
—_— \
Both PPA grades are characterised by their resistance é 15000 .
to mineral oil products and synthefic oils at high tem- '
K
peratfures. 3 10000 .
=
(]
o 2
Resistance to coolants T 5000
(7]
e <
A: Grivory HTT1V-5 HY
0
B: Grivory HTTV-3 HY 500 1000 1500 2000 2500 3000
C: PA66 GF30 HY Time [hours]
Tensile stress at break (MPa), ISO 527, after Weight change (%), tensile bars 3x3 mm, after
storage in monoethylene glycol/water 1/1 120°C storage in monoethylene glycol/water 1/1 120°C
250 1
12 ¢
T 200 \ 9
o = 0
3 A £
X
150 Y]
$ : °
2 <
- B o=
S 100 o ° B
] o
8 5
= < 4 A
" 50 v —
2
<
0 0
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Stress at break [MPa] Stress at break [MPa]

Stress at break [MPa]

Resistance to automotive media [ |

Stress at break [ISO 527] after storage in:
A: Grivory HTV-5H1 black 9205 B: Grivory HT2V-5H black 9205

Diesel fuel, 150°C
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RME, 150°C
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Super petrol (lead-free), 60°C
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Sulphuric acid (H2504, 36%), 23°C
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Comparison to other construction materials

- Thermoplastic materials

Among thermoplastic materials, Grivory HT is posi-
fioned in the fransition area between high-quality en-
gineering plastics and high-performance plastics.

Fundamentally, the polyphthalamide Grivory HT has
the property characteristics of polyamide. Compared
fo fraditional materials based on polyamide (PAS) or
polyamide 66 (PAGS), Grivory HT is characterised
by the fact that its mechanical property values are
hardly influenced by the absorption of water typical
of all polyamides. Stiffness, strength and heat deflec-
fion temperature values remain at a very high level.

- Thermosets

Tensile E-Modulus [MPa]

- High-performance thermoplastic materials
At high application temperatures, Grivory HT achie-
ves and exceeds the performance of PPS or PEEK
with regard to hardness, strength and stiffness. At the
same fime and also under high temperatures, Grivory
HT offers good resistance to a wide range of chemi-
cals, dimensional sfability and high strength values
even affer longferm use. The longterm working fem-
perature for parts made of Grivory HT lies between
140°C and 150°C. Parts made of Grivory HT1 can
also resist shortterm thermal impulses of up fo
300°C.
ISO 527, at 120°C

il

PEEK GF40 PPS GF/MING5 PPS GF40

20000

15000

10000

5000

Grivory
HTV-4H1

Grivory
HTV-5H1

Grivory
HTV-6H1

Even though processing fechnologies (thermoset/thermoplastic) are different, quality of the finished products with

regard to mechanicalthermal properties can be compared.

Material Tensile stress at break E-Modulus (MPal) Heat deflection temperature
(MPa) HDT/A (°C)

Grivory HTV-3HT (GF30) 170 11000 280

Grivory HTV-6HT (GF60) 250 21000 290

Melamine formaldehyde 50-90 7000 - 9000 155-215

Melamine phenol 55-85 7000 - 16000 155 - 200

Phenolic resins 35-70 8000 - 12000 110 -250

The thermoplastic Grivory HT has better values for core properties such as sfiffness, strength and heat deflection
femperature than most thermoset injection-moulding compounds. The advantage of thermosets having less costly
raw materials is more than compensated by outlay for postreatment (deflashing). Another point in the favour of
themoplastic Grivory HT is the fact that it can be used as regranulate or recycled without problem.



Stress at break [MPa]

Comparison to other construction materials

- Die-cast alloys

Grivory HT is excellently suited for the substitution of
mefal, particularly for parts previously made of die-
cast alloys.

When used as a substitute for metal the mechanical-
thermal properties of Grivory HT are usually sufficient
fo ensure reliable working of the part. Parts made of
Grivory HT offer significant weight advantages and
are resistant fo corrosion without postreatment of sur-
faces.

Strength of Grivory HT
in comparison to die-cast alloys

A: Grivory HT1V-65H, B: Aluminium, €z Zinc
400

350

\c
300 \
A

200

150

100

50

40  -20 0 20 40 60 80 100 120 140

Temperature [°C]

Using Grivory HT in place of mefals allows manu-
facturing costs to be reduced by 30 — 50 %. Post
freatment processes typical for diecast alloys - de-
flashing, coating (colouring] or subsequent cutting of
threads - are no longer necessary.

These advantages may already become apparent
simply through changes in manufacturing technology
due to the use of a different material.

Further, in some cases substantial, cost reductions
can be achieved through integration of design. Com-
posite (metal/plastic) parts can be made of one mo-
terial using Grivory HT, several components of an as-
sembly can be combined, metal inserts (e.g. thread
bushing) can sometfimes be eliminated.
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Approvals
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Grivory HT in contact with foodstuffs:

EU: Grivory HT FWA grades satisfy the relevant re-
quirements of the EU directive No. 1935/2004 in-
cluding its supplements, as well as the requirements
of the EU directive no. 10/2011 dated January 14,
2011 as amended.

USA (FDA): According to the American Food and
Drug Administration (FDA), Grivory HT "FWA" grades
are approved for repeated direct contact with food-
stuffs. Further defails for each product can be found
in the "Supplier Compliance Statement for Applicati-
ons in Food Contact".

Grivory HT "FWA" is also certified by NSF to
NSF/ANSI Standard 51 (Food Equipment Materi-

als) for contact with foodstuffs.

Grivory HT in contact with drinking water
Germany (KTW, W 270): The Grivory HT "FWA"
grades have been fested according to KTW recom-
mendations of the German Federal Environmental
Authority and are approved for applications in
contact with hot drinking water (85°C).

In addition, they also safisfy the requirements of the
DVGW worksheet W 270 "Multiplication of micro-
organisms on construction materials for drinking wa-
ter applications - Test and evaluation" governing pro-
tection of drinking water from micro-organisms.

France [ACS): The Grivory HT ,FWA" grades have
been tested according to AFNOR XP P 41-250 and
are approved in France for contact with drinking wa-
fer ("Attestation de Conformité Sanitaire").

UK (WRAS): The Grivory HT "FWA" grades have
been certified by the British Water Regulations Advi-
sory Scheme (WRAS). They are approved for appli-
catfions in contact with both cold and hot drinking
water at femperatures up to 85°C.

USA [NSF 61): The Grivory HT "FWA" grades are
certified for hot water applications (82°C) by NSF to
NSF/AINSI, Standard 61 ('Drinking VWater System

Components — Health Effects"). @

Grivory HT FWA grades:
Grivory HTTV-3 FWA natural + Grivory HT1V-3 FWA black 9225
Grivory HT1V-4 FWA natural + Grivory HT 1V-4 FWA black 9225
Grivory HTTV-5 FWA natural + Grivory HT1V-5 FWA black 9225
Grivory HT1V-6 FWA natural + Grivory HT1V-6 FWA black 9225
Grivory XE 4101 [HT3V-4 FWA) natural +

Grivory XE 4101 [HT3V-4 FWA) black 9225

1
1
1
1



Requirements made of plastic materials with regard
to their fire behaviour are varied and follow the na-
tional regulations of each country and legislation go-
verning the field of application. For electronic appli-
cations, an approval from the Underwriters Laborato-
ries (UL approval) for both the plastic material and fi-
nished part is required in the USA and in some Euro-
pean counfries. The current “Yellow Cards” of the
products are also available via internet at: www.ul.com

Flame resistant standard products:

The following Grivory HT products are listed under
the reference number EMS-CHEMIE E53898 in the
flammability class UL 94 HB:

Grivory HTV-3H1
Grivory HTV-4H1
Grivory HTV-5H1
Grivory HTM-4H1

Grivory HTTV-3 FWA
Grivory HT1V-4 FWA
|
|

Grivory HTTV-5 FWA
Grivory HTTV-6 FWA

Grivory HT2V-3H
Grivory HT2V-45H
Grivory HT2V-5H

XE 4164 (HT3V-30 CO),
30 wi% glassfibre reinforcement

Flame retardant, self-extinguishing products:

The flame-retardant, glassfibre reinforced Grivory HT
"UL 94 V-0" grades contain no halogens or red phos-
porous. They are selfextinguishing and correspond
to the classification UL 94 V-0. The “Yellow Cards”

Fire behaviour

show the properties listed by UL and are available
via infernet at: www.ul.com

The following Grivory HT products are listed under
the reference number EMS-CHEMIE E53898 in the
flommability class UL 94 V-O:

Grivory HT2V-3X VO,

30 wi% glassfibre reinforcement

Grivory HT2V-4X VO,

40 wi% glassfibre reinforcement

Grivory HT2V-5X VO,

50 wi% glassfibre reinforcement

Grivory XE 4027 (HT3V-30 VO),
30 wi% glassfibre reinforcement

Grivory XE 4120 (HT3V-30 VO CO)

30 wi% glassfibre reinforcement

XE 4185 (HT3-VO CO), non-reinforced

RoHS: The products Grivory HT2V-3X VO, HT2V-4X
VO, HT2V-5X VO, XE 4027, XE 4120 and XE 4185
satisfy ~ the  RoHS  requirements  Directive
2011/65/EU, Restriction of Hazardous Sub-

sfances).

WEEE: Parts manufactured from Grivory HT2V-3X VO,
HT2V-4X VO, HT2V-5X VO, XE 402/, XE 4120, XE
4185 are exempt from requirements concerning “sel-
eclive  recycling” according  to  Directive
2012/19/EU governing recycling of electrical and
electronic waste.

FMVSS: All Grivory HT products safisfy the require-
ments of FMVSS 302 (ISO 3795, DIN 75200).
Their burning rates, measured by a flammability test,
are lower than 100 mm/min at wall thicknesses >1
mm.
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Drying and storage

-
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Grivory HT is delivered dried and ready for use in
airtight sacks. Pre-drying is not necessary if it is hand-
led and stored correctly.

Sealed, undomaged sacks can be stored for years if
sheltered from the weather. A dry room where sacks
are protected from damage is recommended as stor-
age space. Sacks which do become damaged
should be resealed airtight, or the material placed in
an airtight metal confainer. It is important that mate-
rial fo be used is sfored for some days at processing
femperature so that condensation does not form on
the surface of the granules when the sacks are ope-
ned.

The packaging should be opened shortly before pro-
cessing begins. Material which is in confact with the
air for any length of time may reach a critical confent
of more than 0.1% in the top layer of granules. Du-
ring long dwell times with granules in the hopper, a
hopper heating system or hopper dryer should be
used.

Following manufacture, Grivory HT is dried to a con-
fent of less than 0.1 % and packed in airfight sacks.
If the packaging is damaged or the material stored in
confact with the air for too long, the granules will
need fo be dried again. An excessive water contfent
may become apparent through bubbles or foam in
the melt cake during free ejection or silvery streaking
on the surface of the moulded parts.

==
2
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Drying can be carried out using the following me-

thods:

Desiccant dryer

Temperature: max. 80°C
Time: 4 - 12 hours
Dew point of the dry air:  -40°C
Vacuum oven

Temperature: max. 100°C
Time: 4 - 12 hours

Circulating air ovens are not recommended as they
fend to cause moistening of the granules at a high
ambient temperature and with high air humidity.

The drying time is dependent fo a great degree on
the moisture content. In case of doubt, drying should
be carried out for about 12 hours.

Drying temperatures above 80°C in a desiccant
dryer can lead to yellowing of lightcoloured granu-
les. A higher tfemperature can be used (100°C] in a
vacuum oven with lower partial oxygen pressure.



Processing using injection-moulding methods

The processing lafitude for Grivory HT1 grades lies
between 330° and 350°C; for Grivory HT2 grades
between 310°C und 340°C and for Grivory HT3
grades between 300° and 330°C. The recommen-
ded processing temperature for each Grivory HT
grade is given in the respective dafa sheet.

Screw

Grivory HT can be processed efficiently using a
singleflighted universal three-zone screw equipped
with a non-return valve. The effective screw length
should be between 18 D and 22 D.

Use of a wearresistant screw is recommended for the
processing of Grivory HT grades with high levels of
glassfibre reinforcement.

Heating

At least three separately regulated heating zones
should be able to achieve barrel temperatures of up
to 350°C. A separafe nozzle heating system is also
necessary. The temperature of the barrel flange must
also be controllable.

Die

An open die may be used when processing Grivory
HT, as such a die allows free flowing of the material
and is very longlasting due to ifs simple structure.
Needle valve nozzles have proved useful if the melt
fends fo flow out of the die.

Mould design

Design rules typical for thermoplastic materials are
also valid for mould design. Basically, all kinds of
sprue system can be used for processing Grivory HT.
Conventional wear-resistant tool steel, hardened to
approx. 56 - 65 HRC, is sufficient for the shaping

surfaces of the mould. Additional abrasion protection
is recommended for areas with a higher flow speed.

The mould cavity must have large-scale venting, par
ticularly in the vicinity of the joint lines. Additional ma-
chined ejectors and venting slits (0.02 mm) must be
planned on the mould parting line.

Basically, all sprue and gafing systems can be used
for processing of Grivory HT grades. As these mate-
rials set over a relatively narrow range of temperatu-
res, the sprue must be large enough to compensate
for volume reduction during cooling in the holding
pressure phase.

Mould temperature

A good heating system combined with a correct
mould temperature is a prerequisite for the manufac-
ture of high-quality injection-moulded arficles. The
mould temperature influences the setting behaviour
and the degree of crystallinity of the article and, the-
refore, the surface quality, shrinkage behaviour, war
page, mass folerance and level of infernal stressing.

Grivory HT1 grades are processed at mould tempe-
ratures >=140°C, Grivory HT2 grades at mould tem-
peratures between 100°C and 140°C and Grivory
HT3 grades between 110° and 160°C. The requi-
red mould wall femperature is dependant on the geo-
mefry and wall strength (wall thickness) of the com-
ponent. As a rule of thumb it can be said that the lo-
wer the wall strength of the component, the higher
the mould wall temperature should be. Mould wall
tfemperatures of up fo 190°C are normal for low wall
strengths.
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Post treatment

Bonding
The most common reaction adhesives are:

Single-component sysfems:
- Cyano acrylate or methacrylate adhesives are well
suited for bonding Grivory HT to metal.

Two-component systems:

- Epoxy resin adhesives with a long pot life (curing
fime) are suitable for use on large bonding areas
and can be used fo fill gaps.

Kinds of prereatment:

- Degreasing: use of organic solvents such as
acefone, for example

- Mechanical removal: brushing, grinding, sand
blasting

- Electro-chemical: Corona discharge, low-pressure
plasma

- Thermal: flaming

- Chemical: treatment with caustic substances or pri-
mers. Suitable systems are available from adhesive
manufacturers.

Our customer advice department will be happy to
supply you with further information regarding choice
of adhesive and suppliers.

Welding

Good welding results can be achieved for all highly
reinforced Grivory HT grades using friction welding
methods such as ulira-sonic and vibrafion welding.
During design work the maximum possible size of
joint area should be planned for parts to be welded.
During welding, the confact pressure must be selec-
ted and adjusted according to the type of material
and the geomeiry of the parts being welded. This
pressure may lie between 1 MPa and 3 MPa.

Injection, infra-red and hotplate welding methods
can only be used in a limited way to weld Grivory

HT.

Screw fastening

Parts made of Grivory HT can be fastened well with
selapping screws. Metfrical threads can be infegra-
ted directly info the finished components.

Painting

Grivory HT can be painted with different kinds of
paint without impairing the mechanical properties.
Single and twocomponent paints are suitable.

Pre-treatment: Refer to “Bonding”.

Laser printing

Grivory HT grades can be modified for inscribing
with laser-printing by the addition of special pigments
such as black 9219 LW or masterbatches.



Machining /7 Use of reclaimed material

Machining

For economical reasons, it should be ensured that the
design of a component makes machining unneces-
sary. If machining is used fo make prototypes, it
should be remembered that the properties will not ne-
cessarily be identical fo those of an injection-moul-
ded component.

Method

Unit | Tuming | Milling | Sawing| Drilling
Clearance angle | degrees 510 315 15-30 5-10
Rake angle degrees | 2-10 515 36 615
Cutting speed m/min | 200-400 | 300-800 | 200-500 | 50-120
Rate of feed mm/U | 0.1-0.5 | 0.1-0.5 - 0.10.5
Tip degrees - - - 90-120
Circular pitch mm - 28

Use of carbideipped fools is recommended due to
the large amount of reinforcing material in reinforced
Grivory HT grades.

Use of reclaimed material

Being a thermoplastic material, it is possible to re-
process faulty parts made of Grivory HT and recycle
a cerfain amount of reclaimed material during the in-
jection-moulding  process. The following points
should, however, be taken into consideration:

- Water already absorbed

- Dust content and grain size distribution

- Pollution from other polymers, dust, oil efc.

- Quantity ratio, percentage added fo original
material

- Changes in colour

- Changes of the mechanical properties

Parficular care must be faken by the operator during
addition of the reclaimed material.
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Customer services and technical support

We provide advice and support for our customers,
starting from the development right through to serial
production of a part. We also offer quality, reliability
and technical support as part of our customer servi-
ces.

« We creafe an optimal material recommendation for
your application.

« Our customer service centre is equipped with mo-
dern injection-moulding machinery and extruders to
find solutions to problems which may arise.

« The high quality of our materials is constantly sub-
jected fo tests and quality assurance in order to pro-
vide you with high-performance products.

« Our upo-date testing laboratories are at your dis-
posal for testing of mechanical, thermal, electrical
and chemical properties.

CAE

Using computer-aided simulation calculation systems,
the application development department of EMS-GRI-
VORY is capable of providing customers with optimal
mould design support. The CAE systems used allow
the moulded parts to be designed using Finite Ele-
ment (FE) programmes. The filling process is then de-
scribed by rheological simulation.

An FE analysis provides information about mechani-
cal loading and stresses on the moulded part. Based
on this calculated stress distribution, specific modifi-
cations can be implemented and tested directly with
a new FE calculation.

As soon as safisfactory sfructural properties have
been achieved using FE analysis, a rheological si-
mulation can be used fo evaluate the optimal sprue
position and to provide qualitative statements about
fibre alignment, shrinkage and warpage of the parts.

Through use of modermn FE and rheological simulation
fools, the EMS-GRIVORY team of experts is able to
provide customers with optimal mould design support
using virtual 3D data.

Prototype moulds and Selective Laser
Sintering (SLS)

Quick realisation and rapid implementation of a
good idea is the key to success. With consfruction of
prototype moulds, EMS-GRIVORY helps minimise the
risk, save valuable time and reduce costs. Profotypes
of moulded parts can also be optimised through use
of FE analysis and rheological simulation. The profo-
type moulds can then be used to manufacture a small
series of moulded parts at minimum expense, thus al-
lowing practical tests to be carried out before the se-
rial production is started. This preparation work re-
duces outlay and helps avoid expensive modifica-
fions to manufacturing moulds.



The Business Unit EMS-GRIVORY has stafe of the art
equipped laboratories at its disposal in the material
testing and quality control departments.

Our equipment infrastructure allows us not only to de-
termine the conventional mechanical, thermal and el
ecfrical properties of our construction materials for
data sheets and homologation, but also to carry out
research and development work and to support ap-
plication development work with practical fests.

« The mechanical testing laboratory is equipped with
universal testing machines, impact festing appara-
tus (both automated and instrumented pendulum)
as well as servohydraulic and dynamic mechani-
cal test equipment.

« The rheology laboratory of material testing is ca-
pable of providing key material data necessary
for simulation of injection-moulding processes.

« Tests to determine the resistance to chemicals, heat
and weathering provide us with information about
application possibilities for our materials under ex-
freme conditions.

Chemical and processingtechnical tests allow us
to check the quality of our products and to ensure
consistent quality levels.

Our analytics laboratories can carry out analysis
over the whole spectrum of modern analysis me-
thods such as, for example, chromatography, infra-
red spectroscopy, xray fluorescence, emissions
spectroscopy, CHNS analysis, electro-microsco-py/

EDX, TOC, DSC and TGA.

We can also help customers with specific questions.
In order to provide support in monitoring of fafigue
behaviour of our products, flexural bending or flexu-
ral stress fests can be carried out and Waéhler curves
drawn up over a wide range of tfemperatures In ad-
dition, we also have special equipment at our dispo-
sal such as a hot water circulation unit for fesfing the
working life under practical conditions of plastic
parts through which water flows, sterilisation equip-
ment and many others.

With these services we offer our customers active
support in the choice of material and material deve-
lopment as well as with design and fesfing.
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CAMPUS stands for Computer Aided Material Pre-
selection by Uniformed Standards.

The data bank confains a chosen selection of ex-
pressive fest results which accurately describe the
property profile of a material. Test bars from which
the test data is obtained, are manufactured under
standardised injection conditions. Defermination of
the characteristic figures is carried out according to

the standards ISO 10350 and I1SO 11403.

EMS-GRIVORY has worked actively on the formation
of the CAMPUS data bank since 1989. At the mo-
ment, our test laborafories have characterised aro-
und 300 construction materials according to the
CAMPUS profile with regard to physical, chemical
and processtechnical properties. These are avai-
lable both in table form (mechanical, thermal, rheo-
logical and electrical property values) and in graph
form [stress=strain curves, creep curves, shear loss mo-

dulus, viscosity and pvT).

-
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[ | CAMPUS /7 EMS Material Database

Material descriptions, resisfance to chemicals, typi-
cal applications and processing notes supplement
the product profile.

The EMS Material Database makes it possible to
carry ouf a simple, quick product search for numeri-
cal property values or features, markets and appro-
vals. A technical dafo sheet and safety data sheet is
available for each product.

Simple access to the EMS Material Datobase and
CAMPUS is possible on our homepage www.ems-
grivory.com.



The world wide production sites of EMS-GRIVORY
follow the rules of our common quality management
system based on the infernational standards 1SO
9001:2008 and ISO/TS 16949:2009. They are
certified by the Swiss Association for Quality & Ma-
nagement Systems (SQS).

The regulations of ISO/TS 16949 were compiled
by the international automotive industry and, compa-
red to ISO Q001 which is applied globally, these re-
quirements are more farreaching and stricter.

Our management system is process-orienfed towards
the primary goal of customer satisfaction. Our efforts
are concenfrated on conformance with quality requi-
rements and appropriate use of resources.

The quality planning cycle starts with market research
and ends with customer services. In the infermediate
development phase, research and manufacturing
teams face particularly challenging tasks. Develop-
ment projects are tackled by interdepartmental teams
working according fo processes of simultaneous en-
gineering, where team members are not limited to
thinking and acfing solely within the categories of
their own departments, but work towards a mutual
objective. During this work, upfo-date technologies
[such as statistical experimental design) and preventi-
ve methods (such as failure mode and effect analysis)
play a central role. The guiding principle of project
management is fo avoid faults before solving them.

Quality standards

Stafistical process control is used to monitor and im-
prove our manufacturing processes. The accuracy of
our equipment is monitored in measurement system
analyses.

Continuous improvement of products, services and
productivity is the subject of an official improvement
program to which all our employees are committed.

Our quality management sysfem serves first and fore-
most our cusfomers, with main focus placed on their
actual requirements and not on burocratical proces-
ses.

Delivery form
Crivory is delivered as dry, cylindrical granules
packed in moisturetight sacks.

Pre-drying is not necessary if the sacks remain unope-
ned and undamaged. A wide variety of Grivory gro-
des are available from stock in the colours natural

and black.

Special colours or bulk deliveries are available on re-
quest. Our sales engineers will be happy to advise
you further.

Recycling of packaging material

The disposal markings on our packaging materials
provide a criterion for sorting and ensure segregated
disposal.

In some European countries EMS-GRIVORY pays a
disposal charge e.g. with RIGK for refurn of empty
confainers free of charge.

37



38

EMS-GRIVORY products

Grivory Link

Further information can be found on our homepage:

www.emsgrivory.com

EMS-GRIVORY products

Grivory HT
Enhanced performance at high temperatures

Grivory® is the trade name for a group of enginee-
ring plastic materials. Grivory HT, manufactured and
sold by EMS-GRIVORY, is a consfruction material
based on polyphthalomide (copolyomide PA6TE,
PAGT/66, PATOT/X).

Grivory GV

The proven material for mefal replacement

Grivory® GV is the trade name for a group of en-
gineering plastic materials manufactured and sold by
EMS-GRIVORY. Grivory GV is based on a combina-
fion of semirystalline and partially aromatic polya-
mide. Grivory is available in granulate form for pro-
cessing using injection-moulding methods.

Grilon
Premium polyamide

Crilon® is the frade name for engineering plastics
from EMS-GRIVORY based on polyamide 6, poly-
amide 66 and polyamide 66/6 alloys. The con-
struction materials in this product family are semi-
crystalline polyamides and are characterised by
many groundbreaking properties.

Grilamid

Technical polymer for highest demands.

Crilamid® is the brand name given by EMS-GRIVORY

fo its polyamide 12 products. These engineering plas-
fics have been successfully tried and tested for more
than 30 years in a wide variety of challenging ap-
plications.

Grilamid TR
Transparent polyamides for highest requirements

The trade name Grilamid TR designates transparent
polyamides manufactured by EMS-GRIVORY. Grilo-
mid TR grades are fransparent, thermoplastically pro-
cessable polyamides based on alliphatic and cyclo-
aliphatic components.

Disclaimer

The information contained in this publication is based
on our present knowledge and experience. The gi-
ven figures and data are guidance values and do not
represent binding material specifications. No war-
ranfies of any kind, either express or implied, inclu-
ding warranties of merchantability or finess for a par-
ficular purpose, are given regarding products, de-
sign, dafa and information. The customer is not re-
leased from his obligation fo investigate the products
fitness and the suitability for the infended application,
compliance with legal requirements and infellectual
property rights. We reserve the right fo change the in-
formation at any time and without prior notice. The in-
formation in this publication is not to be considered a
confractual obligation and any liability whatsoever is
expressly declined. For further questions about our
products please confact our experts. Note: EMS-GRI-
VORY cannot assess possible future health risks
which may result from direct contact of ifs products
with blood or tissue. For this reason, EMS-GRIVORY
cannot promote medical applications which involve
longterm contact of plastic with blood or tissue.

Domat/Ems, October 2016
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......................................... 8,10, 12, 14
Heat distortion temperature HDT/C..............
......................................... 8,10,12, 14
Heating........coooeeneieinn

High-performance plastics

Impact strength...........c.o....... 8,10, 12,14
Injectionrmoulding...........
Isotropic properties

Joint line oo 31
KTW recommendations....................... 28
Laser printing.........ccoovoiiiiiiii

longerm behaviour.........................
Llong-term working tfemperature. ...
Lubricants..........oooo

Machining ....ooooioieii 33
Material festing..........cccooevoiiiii 35
Mechanical engineering....................... 4-7
Mechanical properties........... 8,10,12, 14
Melamine formaldehyde....................... 26
Melamine phenol..............ocoo 26
Melt temperature.... 8,10,12,14
Metal replacement................................ 38
Mineral reinforcement. .. .3, 4
Moldflow.........ocoo 34
Mould design...........ooccooiiiiii 31
Mould shrm%oge,.., ......... 8,10,12, 14
Mould temperature.............cccccocooiiii 31
Nomenclature. .........c.oooviiiiiii 3
Nofched impact strength........8, 10, 12, 14
Nozzle heating.............ccoooiiii 31
Ols i 22,24,25
Open-air weathering............c.oc.oocoee.. 20
Painting......coooiiiiii 32
PEEK ..o 26
Petrol. .o 22,25
Phenolic resins............occoooeiiiiiioi. 26
Polyphthalamide............c.cococoo, 4-7
Post treatment.............. ...26,27
PPS. 23
Processing........cooovoiiiiii 3,31
Product designation as per ISO 16396........
......................................... 8,10, 12, 14
Profotype moulds. ... 34
Quality confrol..........oocoiiii 35
Quality standards..........c.cocooviii 37
Rake angle...........ccooooii
Rate of feed......................

Reclaimed material.
Recycling.....o.ooooioiiiii
Resistance to automotive media............... 24
Resistance to chemicals............. .22
Resistance to cold water...... .23
Resistance fo heat ageing.... 21
Resistance to hot water..................c.o.... 23
Resistance to hydrolysis..........................
Resistance to weathering

SANMANY. . 4,6
Screw fasfening .32
SCreW. ..o 31

Selfextinguishing.........c.ocooii 7,29

Index

Shore D hardness.................. 8,10,12, 14
Solvents..................

Special colours.........

Sprue systems........

Storage in water.

Storage......c.ooou..

Surface coating......

Surface resistance................. 8, 10,12,
Technical support..........ccccoiiiiii
Temperature-time limit.

Tensile E-modulus..........

Tensile stress at break

....................... 8,10, 12, 14, 21,23, 24
TESHNG. e 35
Thermal expansion longitudinal....8, 10, 12, 14
Thermal properties................. 8,10,12, 14
Thermopfcslic materials..........cooiii 26
Thermosets ... 26
Tipo oo 33
Tool steel ... 31
Tracking index. ,10,12, 14
Trade NAME. ... 3,38
UK (WRAS).....o

UL approval....

UL listed.........

USA (NSF).......

UV radiation. ...
Vacuum oven............cooooo 30
Venting slits

Volume resistance.................. 8,10,12, 14
Water absorption.................. 8,10,12, 14
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Welding.......oooooiiiiiiii 32
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Working life...........ccccoc 20, 35
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39



EMS-GRIVORY worldwide
Www.emsgrivory.com

EMS-GRIVORY - The leading manufacturer of high-performance polyamides
EMS-GRIVORY is the leading manufacturer of highperformance polyamides and the supplier with the widest range of
polyamide materials. Our products are wellknown throughout the world under the trade marks Grilamid, Grivory and Grilon.

We offer our customers a comprehensive package of high-capacity and high-quality products along with segment-specific
advisory competence in disfribution and application development. VWe maintain our market leadership through continual

product and application development in all segments.

EMS-GRIVORY Europe
Switzerland

EMS-CHEMIE AG

Business Unit EMS-GRIVORY Europe
Via Innovativa 1

7013 Domat/Ems

Switzerland

Phone +41 81 632 78 88

Fax +41 81 632 76 65

welcome@emsgrivory.com

Germany

EMS-CHEMIE (Deutschland) Vertriebs GmbH
Warthweg 14

64823 GrossUmstadt

Germany

Phone +49 6078 783 O

Fax +49 6078 783 416

welcome@de.emsgrivory.com

France

EMS-CHEMIE (France) S.A.
855 Avenue Roger Salengro
Botte posfale 16

92370 Chaville

France

Phone +33 1 41 1006 10
Fax +33 148255607

welcome@fr.emsgrivory.com

Great Britain
EMS-CHEMIE (UK) Ld.
Darfin House, Priestly Court
Staffordshire Technology Park
Stafford ST18 OLQ

Great Britain

Phone +44 1785 283 739
Fax +44 1785283 722

welcome@uk.emsgrivory.com

EMS-GRIVORY,
a business unit of the EMS Group

Italy

EMS-CHEMIE (ltalia) S.r.I.
Via Carloni 56

22100 Como (CO)
ltalia

Tel. +39 011 0604522
Fax +39 011 0604522

welcome@it.emsgrivory.com

EMS-GRIVORY Asia
China

EMS-CHEMIE (Chinal lid.
227 Songbei Road

Suzhou Industrial Park

Suzhou City 215126

Jiangsu Province

PR. China

Phone +86 512 8666 8180
Fax  +86 512 8666 8210

welcome@cn.emsgrivory.com

EMS-CHEMIE [Suzhou) Lid.
227 Songbei Road

Suzhou Industrial Park

Suzhou City 215126

Jiangsu Province

PR. China

Phone +86 512 8666 8181
Fax +86 512 8666 8183

welcome@cn.emsgrivory.com

Taiwan

EMS-CHEMIE (Taiwan) Ltd.
36, Kwang Fu South Road
Hsin Chu Industrial Park

Fu Kou Hsiang

Hsin Chu Hsien 30351
Taiwan, R.O.C.

Phone +886 3 598 5335
Fax +886 3 598 5345

welcome@tw.emsgrivory.com

+~MS

EMS-GRIVORY

Korea

EMS-CHEMIE (Korea) Lid.
#817 Doosan Venturedigm,
415 Heungan Daero,
Dongan-gu, Anyangsi,
Gyeonggido, 431-755
Republic of Korea

Phone +82 31 478 3159
Fox +82 31478 3157

welcome@kr.emsgrivory.com

Japan

EMS-CHEMIE (Japan) Lid.
EMS Building

2-11-20 Higashikoujiya
Otaku, Tokyo 144-0033
Japan

Phone +81 3 5735 0611
Fax +81 3 57350614

welcome@jp.emsgrivory.com

EMS-GRIVORY America
United States

EMS-CHEMIE (North America) Inc.
2060 Corporate Way

PO.Box 1717

Sumter, SC 29151

USA

Phone +1 803 481 61 71

Fax +1 803481 61 21

welcome@us.emsgrivory.com
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