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Eurotec is an independent compounder of engineering plastics that creates and offers intelligent
solutions based on innovative products and tailor made services.
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Eurotec, by targeting continuous improvement and full customer satisfaction;

Aims continuity in quality as the most important principle.

Provides solutions to customer needs by involvement of motivated, experienced and dynamic team.
Use latest technology for reliable production and R&D operations.

Forms all necessary preventive actions by using efficient resources and producing environmentally
friendly products to protect our environment.
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Follows all new trends in the industry and
reacts immediately by developing new
processes and products.

Presents competitive products in standard
grades and also generates creative solutions
for special demands.
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Responds quickly for urgent orders by flexible
production planning system.

Generates alternative logistics solutions for
flawless and on-time deliveries.
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eurotec’;

PA PPA PBT

Products add value to

@

PET PC PP POM

Automotive and transportation
Electrical / Electronic

Home appliances

Sports and leisure

Safety equipment

Construction

Garden and power tools

Medical industry

Construction and agricultural equipment

LA 2K 2 2N AN AN X N N

Furniture

REACH




10

0%2% %% %% %% %% %% % % %% % %% % % Y% % % % % % %0 %0 % % % % ¥ ?
e _8_08_0_0_08_0_080_08_0_0_080_0_0_08_0_08_8_0_080_08_080_080_080_080_0_0_080_08_0_0_0_0_08_08
8 8 8 _ 68 08 _08_08_08_8_ 08 08, 08,8, 08_ 8, 08_68_68_8,_680_68,08_0,8_68_8_080_08_08,_08,8_08,_08_68_8&
e _ 8 0 _0_08_0_08_08_08_0_0_08_08_08_08_08_080_08_0_0_08_08_0_0_0_08_0_08_080_0_08_08_08_08_08
200000000000202000202020202020202020202020202020202020202020202020262¢
adeg0gesedeses0edetedeted0d00000000000000000000000000000000000002020
L L L L L R L L L L L L L L
e, 8, 8, 6 0, 0,8, 08,_68_08,_08,_68,68_08,08,60,_68_080_0,_,0,_68_0,_,0,_,0,68_08,0,8,08_0,0,_0,_08,68_8
e _ 8 _0_0 _8_0_0_08_080_0_08_08_0_08_08_080_08_08_08_0_08_08_0_080_08_08_0_0_0_0_08_080_08_08_08
0900000007050 0000.07000.0.0.07000.0.0.07070707000.070707070.0J070
0000000000000000000002000000202000200000000000000000200002020202020200
ed0d0d000000000000000000000000000 000000000000 000000000000000000202020
& e _0_0 e 0. _0_08_0 _0_ & ®_0 @ e _0_0 @ . 0, 08,_606_0
8, 8 &8 08, 088,080,008 08 8 08, 0_0,_08,08_08,_08_08_68_08,_08_0,68,08,_08_08_8,08,0,_08,08,_08,_08,8
e 8 _8_08_8_0_08_8_08_0_0_08_08_08_0_0_08_08_08_08_08_08_08_08_08_08_0_080_08_08_08_080_08_08_08
000000000000000000000000000000000000000000000202020200020202000200020
edeg0s0g0se000000 0000000000 00000000000000000000000000202000202000
® @ ® ®
e 8 0 8 8 _08_0_08_08_68_ 8, 8, 0,_68,_68,8,_8,_68,_08,_0,60,_8_08_8,08,8,_68_8,8_08_8_8,_08,_8,_8
e _ 0 8 _8_08_08_0_08_08_080_08_08_08_08_0_0_08_08_08_08_08_080_08_08_0_0_0_0_080_0_0_08_080_08_08
0000050500000 000000000070.070707000J0007000500000007070707070707070000
MM M I Lt L L I L I L a0 04 4
e 8 8 08 08 _68_08_ 080868 8 _8_08_68_8_8_08,_8_08,_68_68,_8_68_8_68_686,_&6_68,8_08,_68_8,_8_8,_8
e 8 _08_0_0_08_0_0_08_0_08_0_08_08_0_0_08_08_0_0_080_0_08_080_08_080_08_0_08_0_08_08_0_08_08
.9, 9,0,. 8,080,090, 8,0, 8,90, 0,090,909 9,98,08,9,8,9,0,9,9,9,0_0,8,8_0,0,8,0,8,_.6_0
M L M L L L L L L R L R L 3 4
e &8 8 68 68 _8_08_08_8_6&8_08_08_68_6_08,68_08_68_0680_68_6&8_8&8_68_08_608_06_06_08,08_8,_68_08,_08_08_8
e .8 _ 080 _8_08_08_0_08_08_08_08_08_08_08_0_0_080_08_0_0_08_08_08_0_08_0_080_0_08_08_08_8_08_08_8
egegeetededesedeseesededededetesedes 000 t0d00000000000000000000020
000000000%08000808 0808000000 0000000000000%0%0000080%08080%0808020208%0
e _8 8 _ 8 _0_8_08_08_08_08_08_08_8_68_08,_68_8_08_08_08_8_08_08_68_08_08_8&8_08,_8_08_08_08_8_8_8
8 . 8 _ 080 _ 08 _08_08_0_08_08_08_08_08_08_08_080_08_080_8_08_080_08_8_08_0_08_08_08_080_08_08_68_08_8_08,8
0000000000020 000000000000000000000000000707070707000000000000000000000
*2000 2000 o
edededededesededesesesesedeeedededededededededededededededed002020
& @ ® ¥ L4
e 8 8 _08 8 _08_08_8_68_0_8_8_8_6&6_8_08_4&8_8_8_08_8_08_08_68_08_68_08,_8_8_8_68_8_0,_8,8
e 8 _ 0 _08 0 _0_0_08_080_0_0_08_0_0_0_08_0_080_0_0_080_08_08_080_0_0_0_0_0_080_08_08_08_08,08
0000000020002000002020000000202020002020202020202020202020202020202020
egesedededesesesedeseeeteetetedetededetese 0000000000000 000000000
e 8 08 _08 8 _8_6&8_68_8_08_8_8_8_68_8_ 8_8_8_8_0_68_8_68_&8_8_68_&8_&8_68_8_68_8_8_8_8
e 8 _080_0_0_08_0_0_08_0_0_08_0_0_0_0_0_080_0_0_080_0_08_0_080_08_0_0_0_0_080_0_08_080_08
.0, 9,8 0_0.8,0,0,.86_0,8_0_8,9,0_.0_0,08,0,0,_0_0,08,_.08_8_0,_,0_8_0_8,0,_8_0_8
0000000000000 000000000000 0000000000000 0000 %0%0%0%0%0% 0808050802 0202¢
M MMM M M M M M M M M M M M M M M M M M M M M M M M M M MMM
e letatntelednleleleleleltnlelnlnlnlntaletnlelelnlndelelelelelnlalels
ag0dese 00t 000000000000 00000000 000000000000 0000000000 0000000000 000000
M M M M MMM L L L L R L L L L
& 0 8 6 _68_08_8_8_8_68_8_8_08_68_8_08_6_08_0_08_68_08_0_8&8_6&6_08_0_8_8_&8_&8_08_08_08_8
S _ 8 _ 0 _08 _08_08_0_08_08_0_080_0_0_0_0_08_08_08_08_08_08_08_08_08_08_08_08_08_08_0_0_8_08_08_8
90000000000000000000000000000000000000070707000000000000000000000,006
2 *2000 00 @ o *20 o000 0302020
agegesededesesesededeseseseteteseseseseteteteseesed0t0 000000000000
@ o0 0 e, 0 e ¢ ® &
8 _ 80 8 _8_08_8_8_08_08_08_8_08_08_08_8_08_08_8_08,_8_68_08_08_08_8_08_08,_08_8_08_08_8_08_08_8
e 8 _08_8_8_08_0_08_08_08_0_08_08_080_08_08_08_08_08_08_8_8_08_08_8_8_080_08_8_08_08_08_08_08_8
90 0000000000000000000000000200000000000202020200020200020202000000000
eg0g0g000000 0000000000000 00 000000000000 000000000000 00 0000000000002
8 _ 08 _ 08 _8_08_08_8_8_8_08_8_8_08_08_08_08_08_68_08_08_08_8_8_68_8_8_08_8_8_8_08_8_08_68,_8
e _8_8_080_08_0_0_0_08_0_0_0_0_0_0_080_08_080_0_0_08_08_08_08_080_08_08_0_080_08_08_0_0_080_08
0400050505000 0000000070707070707000007070005000000007070707070J070000
M L It I I L I L s
e _ 8 _ 8 _8_08_08_08_8_8_08_8_8_8_08_08_08_08_8_8_08_08_08_8_8_8_08_08_8_8_8_8_8_8_8)_8
e _ 8 _ 0 _08 08 _08_0_080_08_08_08_08_0_0_0_0_08_08_08_0_08_08_08_0_080_08_08_08_08_0_68_080_0_08_08
0000707 070002050000000.000.0.0.0707007070207070500000000050.0707076
1943432949449 9C 9L ILILILHCILILILICILILILILIL LI ILILIL I I I I )L
02000808080800080808050300030000000008000%0%080%080%08030303080%0302¢

0%0%0%0%0%0%0%0%6%0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0%0 %6 %0 % %% % %%
0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0% 0% %% %?



11

lOlClOl.l.l...lQl.l...l.lOl.l..
e _0_0_ 08 _ 0 _0_080_08_0_080_08_0_0_08_08
0000‘00000000000000000000000000
000000.00000000.00.00000.000000
e 8, 8 68 _08_68_8_08,_68_08_08,_68_68_08,_08_8
a_ 8 0 _ 080 _080_0_0_08_0_0_0_08_0_08_08
9,9, 8,080,080, 0_8,0,8,09,08,9,98,0,8,0
0 0 _0_08_06_0_0_0_0_0_0_0_0_0_0
e 80, 8 8 08, 08,8 08,_68_08,_68_8_08_8_8,_8
e 8 080 _08_080_0_8_08_08_08_08_08_080_08_08
040090 ,0,0.0.0.0.0.0,0.0.0,0.0
.9, 8, 0,8,8,8,08,8,_0_0,08,8,8,0,0
. 0. 90, 0_0_0_0_0_0_0_0_0_808_0_0
e 080, 8 68 _8_080_8_08_080_8_08_08_68_8_8,8
e 8 _08_08_8_0_08_080_08_08_08_08_08_08_08
000000O000000000’00000000000000
0 ,9,9,8,9,0,9,9,0,0,8,9_0,08,8,0
L 4 e _0_0 @ &

e 80, 8 _8_8_8_8,_8_080_08,_8_8_08_8_8_8
Qe _ 8 _08_08_0_0_0_0_0_080_0_0_8_08_0
0000000000000000000000000000000
000000.0000000.000000000000000.
8 8 8 8 _8_8_08_68_686_8_8_8_08_68_8_8
o 8 _0 _0 0 _0_0 _0_0_08_0_0_8_080_0
0000000000000000000000000000000
000000000000.000.00000000000000

onededededodeded el el o000 de20
o _ 8 _ o8 _80_ 0 _ 0 8 _0_0_o_08_0_8_o_o_0_08
020%0%0%0%0%0%0%0%0%0%0%0%0%,%,%,
0%0%0%0%0%0%0%0%0%0% %0 %0 %% %%

0% % %% %% %% %% % %% %%
2%0% %% 2% %2 %0 %2222 %2 %2 2%
0202020909000 9909,9,9,9,9,9,0,9,

020%0%0%0%0%0%0%0%20%0%:%¢%0%: %
0%0%0%0%0%0%0%0%0%0%0 %% %% %%

8 & _8_o8_8_e5 9 _8_8_8_68_8_e_8_686_8
2%0% 2% %2 %2 %0 %2 %2 %2222 e "2 %%
0202000909090 9909,9,9,9,0,9,0,9,

020%0%0%0%0%0%0%0%0%0%0%:%:%:%
® 0%0%0%0%0%0%0%0% 0% %0 %% %%

e 85 _8_8_8_85_ 8 _8_8_68_8_68_8_8_8_8
20%0% 2% %0 %% 0 %0 %2020 %2 %22

070%0%0%0%0%0%0%0%0%60% 0% e %0 %%

® ®
020%0%0%0%0%0%0%0%0%0%:%:%0%: %
® e% %% » @

0% %% %% %% %% %% % %% %
o _ 8 _ 8 _ 0 8 _ 8 _8_0_o_o_8_0_8_8_8_8_08
020%0%0%0%0%0%0%0%0%0%0%6%0%0%%
0%0%0%0%0%0%0%0%0%0 %0 %0 %0 %0 %0 %%

0% %% %% %% %% %% %% %%
e _ 8 _8_ 0 _0o_o8_o 8 _o_o_o_0_0_o_0_8_0
02020909090 90909,9,90,0,9,9,0,9,%,
020%0%0%0%0%0%0%0%0%0%0%0%:0%:%:%

020%0 %0 %0 %0%9 %0 %0 %2 %% %0 %:%: %

®
2% %% %% % %2 % % % % %% %% 0%2% % %% %% %% %% %% %%

o _8_ 8 _ 080 _080_o_o_o_0o0_o_o_o_8_8_08 o _8_8_ o0 8 _ o8 _0_o_o_b_o_0_0_0_&_08_0
0000000000 000000000002020200020,.0.0.02000000020202000002020200020202¢
134 3€ 349294412 I2ILILILIC I I I IL IR ILILILIL L ILILILIL LI LI L IL L )4
0% %% %% % %% %% % % % % % % % % % %% % % % % % % % % % % % Y Y

D0 0 _ 0 0 _ 0 0 _0_0_ 0 _ 0 _0_8_0_0_0_0_0_0_0_0_0_0_08_0_N0_0__0_0_0_0_0_0_808
000 0% 0% 000004000 ,0,8,0,0,0,8,0,0,0,0,0,0,8,0,0,0,0,0,08,0,0,0,08,

® ®
020%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%e%0%e %%
@ &
0% %% %% % %0 % % % % %0 %0 % % % % % % % % % % % % % % % % % % % Y Ve

8 85 _ 8 _ &6 _ 680 _8_6_&58_68_6_85_08_8_8_08_0_8_8_8_&8_8_580_6_0686_86_080_8_080_&6_60_680_08_8_e6_8
0000000000 0000000200000000000000000200000000020202020002020202000002¢
edetedeleletelaleteldeletetelatetelteletelteletetedelodedelededelededele
0%0%0 %0 % %0 %0 %0 %0 % %0 %0 %0 %0 % % % % % % % % % % % % % % % % % % % Y Y

o _8_ 80 _0_ 8 _8_8_ 68 _680_0_ 08 _8_&§_5_ 06 _ o0 _8_0_0_ 8 _8_080_o_08_0_8_8_08_6_8_o_8_8_8_8
00%0%0%0%0%0%0%0%0%0%0%0%0%0 %0 %0 %0 %0 %0 %0 %0 %0%0%0 %0 %0 %0 %0 %0 %0 %0 %0 % %%
0% %0 %0 % %0 %0 %0 %0 %% %0 %0 %0 % %0 %0 %0 % % % % % % % % % % % % % % % % Y

2%0% %0 %2 %8 % 0 %0 %2 %20 %2 %0 %2 %2 %2 %2020 %2 %20 %02 %5 %2 22 %2 %2 22 %2 %2 Vs
020%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%:%:%: %

0%0%0%0%0%0%0%0%0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %0 %% %%
0 0 0. 0 0 0 0 0 0 0 0 000 000 00 0 000 0 0 0 00 000 0 0 00 000 0 00 0 0

® 0%e%e 020%0%6%6%6% ® 020%0%0%0%6%6%:% o%e ®
020%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0 %0 %% %%

% %% % %% % % %% 0%20% % %% %% % %% % %%
o _8_8_85_0_08_8_80_0_08_8_08_08_68_0_0_08_06_0_8_08_0_0_080_08_0_08_08_08_0_0_0_0_080_8

%0 %0 %0 %0 %0 %000 %0000 e %0 %2 0 0 %0 %0 %0 " 0 0 %0 % " 0 "0 "0 e "0 "0 2% s Vs
07070%0%0%0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 07 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% e %%

® %% ® % % ® S ® ®
020%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0 %% %%

® e% ® @
0% %% %% % % % % % % e % % % % % % % % % % % % % % % % Y % % % Y Y

S _&_0_06_8_8_&o_8_6_6_w_o_8_e_6_6_6_e_8_6_8_8_s_08_8_8_8_68_68_8_8_68_&6_8_8
000000002000200000202020002020202000202020202020202020202020202020202¢
ageg0sededesesesededeseceeedeseesesedesetes0c0d0 00000000000 0000000
0% %0 %% % % % e % % % e % % % % % % e % % % e Y % % % % Y %0 % e Ve Y

e _8_0_ 0 _6_6_5_ 8 _0_0 06 _06_0_0_0_6_6_o0_0. 80 _ 68 _8_06_00_0a_8_o_o_6_o0_6_8_0_e_06
09040.07000.007000707000.000.0.07070.07070.07070707070 0 0707070 0707
020%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%0%: %% %%
0 0, 000 0 000000 0 00000 0.0 00.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 0 0.0
000090009009, 050590000 0000090090000 0090,900,009,90900,0,9,059459,909,%94%¢

Tecomid® pa



Tecomid® o o @ @ 00000000 0 0

L 2B 2K 2R JB K JEN JBK B JBK JBK JEN K 2NN K 2

INTRODUCTION

Tecomid® is the registered trade mark for
Polyamide (PA) compounds produced by
Eurotec.

Eurotec is offering a wide range of Polyamide
compounds and blends that are classified
according to their chemical structure as;

Tecomid® NA (PA 6.6)
Tecomid® NB (PA 6)
Tecomid® NC (PA 6.6/6)

PROPERTIES

Our high quality technical compounds are
able to meet the full range of requirements
including product properties, process needs
and end-use demands.

Key properties of Tecomid® resins offer;

Excellent stiffness/toughness balance
High mechanical strength

Very good thermal stability

Excellent flammability characteristics
Good electrical properties

High wear resistance and low friction
Very good chemical resistance

Good flow and processing properties

PRODUCTS

Tecomid® products are consisting of the
most diverse characteristics with different
modifiers, stabilizers, special additives and
customized colours as;

Unreinforced

Standard impact to supertough
Glass fiber reinforced
Carbon fiber reinforced
Aramide fiber reinforced
Glass bead reinforced
Mineral filled and reinforced
Low warpage types

Flame retardant

Lubricated

Surface modified

Heat stabilized

UV/light stabilized

Electrical conductive

Laser markable

Speciality
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APPLICATIONS

Due to excellent balance of properties,
Tecomid® grades are suitable for an extensive
range of industries like;

Automotive
Transportation
Electrical / Electronic
Furniture

Construction

Home appliances
Sports and leisure
Garden and power tools
Safety equipment
Medical

PACKAGING

Tecomid® grades are supplied in pellet form
and packed in moisture proof 25 kg multi-layer
bags. Other forms of packing like octabins and
big-bags with PE or Aluminum in-liners are
also available.

All packaging is tightly sealed by Eurotec
before shipment and should be opened just
before processing. It is also advised to be
kept in dry environment below 50°C while
protected from UV-light. In order to prevent
condensation, packaging stored in cold
areas should be allowed to warm up to room
temperature before being opened.

SAFETY

Under normal conditions Tecomid® is not

a toxic and hazardous material. During
processing, hecessary preventive actions
should be held in case of contact with polymer
melt or inhalation of the gases. Processing
temperatures above 320 °C should be avoided.
Detailed safety information can be found in our
material safety data sheets (MSDS).
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PROCESSING

Tecomid® compounds can be processed in all commercial injection molding machinery.

Injection Molding Machine

Selecting the proper design injection molding machine is important to have economic and quality moldings.

As a general rule, capacity of an injection molding machine should have 0.50 — 0.75 tons of clamping force
for every square centimeter of projected shot area.

General purpose screw designs with compression ratios between 2.5:1 — 3.5:1, and screw size of minimum
20D are recommended. Standard nitride screws and barrels are not resistant to the abrasion of fillers,
especially glass fibers. However, bi-metallic barrel liners and surface hardened screws show outstanding
resistance to wear.

Standard nozzles can be used, however reverse taper nozzles are accomplished to prevent both drool
and freezing. The temperature control of the nozzle is very important in order to avoid thermal loss or
overheating. In general, nozzle diameters should be 3 to 6 mm depending on the size of the part.

Non return valves are necessary in order to obtain constant pressure and consistent moldings.

It is important to have precise temperature control for processing polyamides therefore several heating
zones of the barrel are necessary.

Cooling system of the feed throat is important to prevent sticking of the granules and to have consistent
feed of material to barrel. On the other hand, too low throat temperature will cause condensation, resulting
hydrolysis and melt foaming. Temperatures between 60°C — 80°C are suggested.

When molding polyamide the shot size should be between 25% - 75% of barrel capacity. Shots larger than
75% may generate improper melting, where shots less than 25% will increase the residence time of the
material in the machine that can cause degradation, brittleness and discoloration.

Residence time of Tecomid® compounds in the barrel at correct processing temperatures should not
exceed 4 minutes.

Molding Conditions

For polyamide compounds, moisture content should be less than 0.2% before processing. Tecomid®
compounded grades are manufactured with a maximum moisture content of 0.1%. Therefore products in
moisture proof packs do not need pre-drying prior to processing.

As polyamides are hygroscopic and absorb moisture from the environment, materials stored in open
packs or containers should be dried at 80°C for minimum 2 hours. Temperatures above 95°C will result
in discoloration. In addition to that over drying will cause poor flow resulting molding problems and short
shots.

Some guide recommendations for processing parameters are presented in Table 1.

The temperature of the melt in injection molding depends on barrel temperature settings, material
residence time, screw design and speed. As it is difficult to estimate the effect of each parameter on

melt temperature, it is suggested to be measured periodically with a pyrometer from the purged molten
polymer. Tecomid® compounds should always be molded in a temperature-controlled mold. Uniform mold
temperature within the cavity is very important to have good quality parts.

For un-reinforced polyamides the peripheral screw speed should be maximum 400 mm/s where for
reinforced types it should not exceed 200 mm/s in order to minimize fiber breakage, material degradation
and discoloring.

Back pressure should be as low as possible to protect material properties.
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Table 1. Recommended processing parameters for Tecomid®

The actual required injection pressure depends on many variables, such as melt and mold temperatures,
part thickness and flow length. It is only necessary to have enough injection pressure to fill the cavity of the
mold.

Due to crystalline nature of polyamides, it is required to use fast injection rates especially in reinforced
grades. Slow injection rates can be used at the start-up of the injection to prevent jetting and burning of
material.

The mold shrinkage of polyamide mostly depends on the holding pressure and the holding time. During this
stage material melt is continuously pushed into the part cavity which compensates the shrinkage of the part
during solidification. The level of holding pressures and time that depend mainly on the part thickness and
runner geometry are generally 1:2 to 2:3 of the maximum injection pressure.

Effects of main processing parameters on material properties are shown in Table 2.
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Table 2. Effect of processing parameters on material properties

Recycling

Regrind levels up to 25% can be reused depending on the application and requirements. However
for flame retardant grades maximum 10% addition is recommended. Regrinds should be free of
contamination, should not be thermally degradated and must be dry as molded, or be dried prior to reuse.
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PROPERTY CONDITION ~ UNIT  STANDARD [EER e EE EE EE S: | 258
GENERAL
Density - g/cm? 1SO 1183 1.14 1.10 1.09 1.07 1.04 1.15 1.23
Molding Shrinkage Parallel / Normal % Eurotec 14/14 15/15 15/15 16/16 1.7/17 14/14 14/1.4
Moisture Content - % 1SO 15512 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
. Moisture Absorption 50% RH, 23 °C % 1SO 62 2.7 2.2 2.2 21 2.0 2.6 2.0
MECHANICAL
@ Stress at Break +23°C MPa ISO 527 - - - - - - 70
" é Strain at Break +23°C % ISO 527 - - - - - - -
O Tensile Modulus +23°C MPa ISO 527 3200 2500 2300 2000 1500 3500 3250
(&) Yield Strength +23°C MPa 1SO 527 85 65 60 55 50 85 -

I 1zod Impact, notched +23°C kJ/m? 1SO 180/1A 5 18 45 70 85 6 9
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 4 12 20 25 25 5 8
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U NB NB NB NB NB NB -

' 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U NB NB NB NB NB NB -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 262 262 262 262 262 262 262
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 210 - - - - 220 -
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 80 65 65 65 60 80 80

. Vicat Softening Temperature 50N °C 1SO 306 - - - - - - -
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15
Surface Resistivity - Ohm IEC 60093 1E+13 1E+13 1E+13 1E+13 1E+13 1E+13 1E+13
Comparative Tracking Index solution A " IEC 60112 600 600 600 600 600 - 550
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 V2 HB HB HB HB HB HB

. Flame Rating 1.6 mm - uL94 V2 HB HB HB HB HB HB

* Data are based on dry as molded
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PROPERTY CONDITION  UNIT  STANDARD [EIICINEES-S ST - -3 A - EE 38
GENERAL
Density - g/cm? 1SO 1183 141 1.45 1.46 1.57 1.58 1.70 1.85
Molding Shrinkage Parallel / Normal % Eurotec 03/1.1 0.2/1.0 0.2/1.0 0.2/0.9 0.2/0.9 0.2/0.7 -
Moisture Content - % 1SO 15512 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
. Moisture Absorption 50% RH, 23 °C % 1SO 62 1.8 1.6 15 13 13 1.0 -
MECHANICAL
@U Stress at Break +23°C MPa ISO 527 200 210 200 230 220 235 260
" é Strain at Break +23°C % 1SO 527 3 3 3 25 25 15 15
o Tensile Modulus +23°C MPa I1SO 527 11000 13000 13000 16500 17000 20000 28000
(@] Yield Strength +23°C MPa 1SO 527 = - = - - =
I Izod Impact, notched +23°C kJ/m? 1SO 180/1A 15 18 15 18 17 16 16
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 13 14 - 15 - - -
Izod Impact, un-notched +23°C kJ/m? 1SO 180/1U 90 100 - 100 - - =
' 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U 80 85 - 90 - - -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 262 262 262 262 262 262 262
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 260 260 260 260 260 260 260
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 255 255 255 255 255 255 255
. Vicat Softening Temperature 50N °C 1SO 306 255 255 255 255 255 255 255
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15
Surface Resistivity - Ohm IEC 60093 1E+13 1E+13 1E+13 1E+13 1E+13 1E+13 1E+13
Comparative Tracking Index solution A " IEC 60112 500 500 - 500 - - -
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 HB HB HB HB HB HB HB
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB HB HB

* Data are based on dry as molded
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PROPERTY CONDITION ~ UNIT  STANDARD [ e 23 25 2 255 2&5%
GENERAL
Density - g/cm? 1SO 1183 1.13 111 1.08 1.06 1.04 1.04 1.09
Molding Shrinkage Parallel / Normal % Eurotec 1.2/1.2 13/13 13/13 14/14 15/15 15/15 -
Moisture Content - % 1SO 15512 - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
. Moisture Absorption 50% RH, 23 °C % 1SO 62 3.0 2.7 2.6 25 2.3 2.3 2.3
MECHANICAL

@ Stress at Break +23°C MPa 1SO 527 - - - - - - -

" é Strain at Break +23°C % 1SO 527 - - - - - - >200
o Tensile Modulus +23°C MPa ISO 527 3000 2500 2250 2000 1500 1300 -
(&) Yield Strength +23°C MPa 1SO 527 80 65 60 50 45 40 -

I 1zod Impact, notched +23°C kJ/m? 1SO 180/1A 6 17 45 55 75 80 NB
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 5 10 18 20 25 - 20
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U NB NB NB NB NB NB NB

' 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U NB NB NB NB NB NB NB
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 223 223 223 223 223 223 223
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 180 - - - - - -
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 65 55 55 50 50 50 50

. Vicat Softening Temperature 50N °C 1SO 306 200 - - - - - -
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15
Surface Resistivity - Ohm IEC 60093 1E+13 1E+13 1E+13 1E+13 1E+13 1E+13 1E+13
Comparative Tracking Index solution A " IEC 60112 600 600 600 600 600 600 -
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 V2 HB HB HB HB HB HB

. Flame Rating 1.6 mm - uL94 V2 HB HB HB HB HB HB

* Data are based on dry as molded
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PROPERTY CONDITION UNIT  STANDARD [ESRTENEE3- =B - R - zZs = Zx
GENERAL
Density - g/cm? 1SO 1183 1.36 1.33 1.30 151 1.56 154 1.70
Molding Shrinkage Parallel / Normal % Eurotec 0.2/1.0 0.3/1.1 03/1.1 0.2/0.9 0.1/0.9 0.2/0.9 0.1/0.8
Moisture Content - % 1SO 15512 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
. Moisture Absorption 50% RH, 23 °C % 1SO 62 2.1 2.0 1.8 1.6 15 1.4 1.2
MECHANICAL
@U Stress at Break +23°C MPa ISO 527 175 150 135 200 220 200 225
- é Strain at Break +23°C % ISO 527 35 4 4.5 25 25 3 2
o Tensile Modulus +23°C MPa ISO 527 9500 9000 8000 15000 16000 14000 20000
(@] Yield Strength +23°C MPa 1SO 527 = - = - = - =
I Izod Impact, notched +23°C kJ/m? 1SO 180/1A 16 20 28 20 20 22 18
Izod Impact, notched -30°C kJ/m? 1SO 180/1A 12 15 18 18 18 20 15
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U 95 100 NB 110 110 NB -
' Izod Impact, un-notched -30°C kJ/m? 1SO 180/1U 80 90 NB 100 100 NB -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 223 223 223 223 223 223 223
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 220 215 210 220 220 220 220
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 210 200 195 215 215 210 215
. Vicat Softening Temperature 50N °C 1SO 306 215 210 205 215 215 210 215
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15 =
Surface Resistivity - Ohm IEC 60093 1E+13 1E+13 1E+13 1E+13 1E+13 1E+13 =
Comparative Tracking Index solution A " IEC 60112 500 500 500 500 500 500 -
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 HB HB HB HB HB HB HB
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB HB HB

* Data are based on dry as molded
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INTRODUCTION

Tecomid® HT is the registered trade mark for
Polyphthalamide (PPA) High Performance
Polyamide compounds produced by Eurotec.

Eurotec is offering a wide range of
Polyphthalamide compounds suitable for
technical applications that require outstanding
properties especially at high temperatures.

PROPERTIES

Our high quality technical compounds are
able to meet the full range of requirements
including product properties, process needs
and end-use demands.

Key properties of Tecomid® HT resins offer;

Excellent high temperature properties
Very good chemical resistance

Low moisture absorption (compared to PAS,
PAG.6, PA4.6)

Very high mechanical strength

Good flammability characteristics

Very good dimensional stability

Good electrical properties

High wear resistance and low friction
Good flow and processing properties

PRODUCTS

Tecomid® HT products are consisting of the
most diverse characteristics with different
modifiers, stabilizers, special additives and
customized colours as;

Unreinforced

Impact modified

Glass fiber reinforced
Carbon fiber reinforced
Aramide fiber reinforced
Glass bead reinforced
Mineral filled and reinforced
Low warpage types
Flame retardant
Lubricated

Surface modified

Heat stabilized

UV/light stabilized
Electrical conductive
Speciality

® © O O 6 O O O O O O O O O O OOV VNV Y VYV Y Y VYYYYYYYVY YN

APPLICATIONS

Due to excellent balance of properties,
Tecomid® HT grades are suitable for an
extensive range of industries like;

Automotive
Transportation
Electrical / Electronic
Construction

Home appliances
Sports and leisure
Garden and power tools
Safety equipment

PACKAGING

Tecomid® HT grades are supplied in pellet
form and packed in moisture proof 25 kg
multi-layer bags. Other forms of packing like
octabins and big-bags with PE or Aluminum
in-liners are also available.

All packaging is tightly sealed by Eurotec
before shipment and should be opened just
before processing. It is also advised to be
kept in dry environment below 50°C while
protected from UV-light. In order to prevent
condensation, packaging stored in cold
areas should be allowed to warm up to room
temperature before being opened.

SAFETY

Under normal conditions Tecomid® HT is

not a toxic and hazardous material. During
processing, necessary preventive actions
should be held in case of contact with polymer
melt or inhalation of the gases. Processing
temperatures above 350 °C should be avoided.
Detailed safety information can be found in our
material safety data sheets (MSDS).
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PROCESSING

Tecomid® HT compounds can be processed in all commercial injection molding machinery.

Injection Molding Machine

Selecting the proper design injection molding machine is important to have economic and quality moldings.

As a general rule, capacity of an injection molding machine should have 0.50 — 0.75 tons of clamping force
for every square centimeter of projected shot area.

General purpose screw designs with compression ratios between 2.5:1 — 3.5:1, and screw size of 18D - 22D
are recommended. Standard nitride screws and barrels are not resistant to the abrasion of fillers, especially
glass fibers. However, bi-metallic barrel liners and surface hardened screws show outstanding resistance
to wear.

Standard nozzles can be used, however reverse taper nozzles are accomplished to prevent both drool
and freezing. The temperature control of the nozzle is very important in order to avoid thermal loss or
overheating. In general, nozzle diameters should be 3 to 6 mm depending on the size of the part.

Non return valves are necessary in order to obtain constant pressure and consistent moldings.

It is important to have precise temperature control for processing Polyphthalamides therefore several
heating zones of the barrel are necessary.

Cooling system of the feed throat is important to prevent sticking of the granules and to have consistent
feed of material to barrel. On the other hand, too low throat temperature will cause condensation, resulting
hydrolysis and melt foaming. Temperatures between 60°C — 80°C are suggested.

When molding Polyphthalamide the shot size should be between 30% - 60% of barrel capacity. Shots larger
than 60% may generate improper melting, where shots less than 30% will increase the residence time of
the material in the machine that can cause degradation, brittleness and discoloration.

Residence time of Tecomid® HT compounds in the barrel at correct processing temperatures should not
exceed 4 minutes.

Molding Conditions

For Polyphthalamide compounds, moisture content should be less than 0.05% before processing.
Tecomid® HT compounded grades are manufactured with a maximum moisture content of 0.1%. Therefore
products need pre-drying prior to processing at 120°C for 4 hours. Temperatures above 120°C will result in
discoloration and in addition to that, over drying will cause poor flow resulting molding problems and short
shots.

The recommended pre-drying method is using desiccant driers where drying is independent of atmospheric
environment. Controlling the performance of drying in desiccant driers depends on the dew point that
indicates the proportion of water in the air. In order to obtain proper drying, values below —20°C for the dew
point is suggested.

When using air circulating ovens, the quality of the drying depends on the atmospheric conditions. High
relative humidity of air reduces the quality of drying and therefore circulating air ovens are not suggested to
pre-dry PPA.

Some guide recommendations for processing parameters are presented in Table 1.

The temperature of the melt in injection molding depends on barrel temperature settings, material
residence time, screw design and speed. As it is difficult to estimate the effect of each parameter on melt
temperature, it is suggested to be measured periodically with a pyrometer from the purged molten polymer.
Tecomid® HT compounds should always be molded in a temperature-controlled mold. Uniform mold
temperature within the cavity is very important to have good quality parts.



Table 1. Recommended processing parameters for Tecomid® HT

Maximum quality with minimized post-shrinkage is obtained by sufficient crystallinity. Tecomid® HT
compounds need in general mold temperatures of 160 °C for optimum crystallization, surface aspect and
dimensional stability.

For un-reinforced Polyphthalamides the peripheral screw speed should be maximum 400 mm/s where for
reinforced types it should not exceed 200 mm/s in order to minimize fiber breakage, material degradation
and discoloring.

Back pressure should be as low as possible to protect material properties.

The actual required injection pressure depends on many variables, such as melt and mold temperatures,
part thickness and flow length. It is only necessary to have enough injection pressure to fill the cavity of the
mold.

Due to crystalline nature of Polyphthalamides, it is required to use fast injection rates especially in
reinforced grades. Slow injection rates can be used at the start-up of the injection to prevent jetting and
burning of material.

The mold shrinkage of Polyphthalamide mostly depends on the holding pressure and the holding time.
During this stage material melt is continuously pushed into the part cavity which compensates the
shrinkage of the part during solidification. The level of holding pressures and time that depend mainly on the
part thickness and runner geometry are generally 1:2 to 2:3 of the maximum injection pressure.

Effects of main processing parameters on material properties are shown in Table 2.

Table 2. Effect of processing parameters on material properties

Recycling

Regrind levels up to 25% can be reused depending on the application and requirements. However
for flame retardant grades maximum 10% addition is recommended. Regrinds should be free of
contamination, should not be thermally degradated and must be dry as molded, or be dried prior to reuse.
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PPA, impact modified, heat stabilized,

PPA, 40% mineral reinforced, heat

PPA, 15% glass fiber reinforced, heat

Unreinforced Reinforced

PPA, 30% glass fiber reinforced, heat stabilized,

=
g : SEE  55F 2
= £ 2B | E8F  BRE  &f_
[« o = o = o = o =
PROPERTY CONDITION UNIT STANDARD E E E % E g E % E g
GENERAL
Density - g/cm? 1SO 1183 1.20 1.15 1.54 131 1.43
Molding Shrinkage Parallel / Normal % Eurotec 15/15 1.7/17 1.0/1.0 04/11 0.2/1.0
Moisture Content - % 1SO 15512 <0.2 <0.2 <0.2 <0.2 <0.2
. Moisture Absorption 50% RH, 23 °C % 1SO 62 24 2.2 1.4 2.0 1.7
MECHANICAL
Stress at Break +23°C MPa ISO 527 - - 90 115 185
Strain at Break +23°C % ISO 527 - 10 2 2 2
Tensile Modulus +23°C MPa ISO 527 3500 2750 9000 7000 11000
Yield Strength +23°C MPa ISO 527 90 80 - - -
1zod Impact, notched +23°C kJ/m? 1SO 180/1A 7 20 5 7 11
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 4 18 4 6 10
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U - - - - -
. 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U - - - - -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 315 315 315 315 315
Heat Deformation Temperature 0.45 MPa °C 1SO 75 - - - 300 305
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 125 115 185 270 280
. Vicat Softening Temperature 50N °C 1SO 306 245 - - 275 290
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15
Surface Resistivity - Ohm IEC 60093 1E+13 1E+13 1E+13 1E+13 1E+13
Comparative Tracking Index solution A " IEC 60112 600 600 550 550 550
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - -
Flame Rating 0.75 mm - uL94 V2 HB HB HB HB
. Flame Rating 1.6 mm - uL94 V2 HB HB HB HB
| L | L | |

* Data are based on dry as molded
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INTRODUCTION

Tecodur® is the registered trade mark for
Polybutylene terephthalate (PBT) compounds
produced by Eurotec.

Eurotec is offering a wide range of PBT
compounds and also blends with PET, PC and
ASA.

PROPERTIES

Our high quality technical compounds are
able to meet the full range of requirements
including product properties, process needs
and end-use demands.

Key properties of Tecodur® resins offer;

Excellent stiffness and hardness
Good mechanical strength

Good creep and fatigue behaviour
Very good thermal stability

Excellent flammability characteristics
Good electrical properties

High wear resistance and low friction
Good dimensional stability

Very good chemical resistance
Excellent flow and processing properties
Low moisture absorption

Very good surface finish

PRODUCTS

Tecodur® products are consisting of the
most diverse characteristics with different
modifiers, stabilizers, special additives and
customized colours as;

Unreinforced

Impact modified

Glass fiber reinforced
Carbon fiber reinforced
Glass bead reinforced
Mineral filled and reinforced
Low warpage types
Flame retardant

High tracing resistance
Lubricated

Surface modified

Heat stabilized
UV/light stabilized
Electrical conductive
Direct metallizable
Laser markable
Speciality
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APPLICATIONS

Due to excellent balance of properties,
Tecodur® grades are suitable for an extensive
range of industries like;

Automotive
Transportation
Electrical / Electronic
Furniture

Construction

Home appliances
Sports and leisure
Garden and power tools
Safety equipment
Medical

PACKAGING

Tecodur® grades are supplied in pellet form
and packed in moisture proof 25 kg multi-layer
bags. Other forms of packing like octabins and
big-bags with PE or Aluminum in-liners are
also available.

All packaging is tightly sealed by Eurotec
before shipment and should be opened just
before processing. It is also advised to be
kept in dry environment below 50°C while
protected from UV-light. In order to prevent
condensation, packaging stored in cold
areas should be allowed to warm up to room
temperature before being opened.

SAFETY

Under normal conditions Tecodur® is not

a toxic and hazardous material. During
processing, necessary preventive actions
should be held in case of contact with polymer
melt or inhalation of the gases. Processing
temperatures above 300 °C should be avoided.
Detailed safety information can be found in our
material safety data sheets (MSDS).
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PROCESSING

Tecodur® compounds can be processed in all commercial injection molding machinery.

Injection Molding Machine

Selecting the proper design injection molding machine is important to have economic and quality moldings.

As a general rule, capacity of an injection molding machine should have 0.50 — 0.75 tons of clamping force
for every square centimeter of projected shot area.

General purpose screw designs with compression ratios between 2.0:1 — 3.5:1, and screw size of 17D to 23D
are recommended. Standard nitride screws and barrels are not resistant to the abrasion of fillers, especially
glass fibers. However, bi-metallic barrel liners and surface hardened screws show outstanding resistance
to wear.

Due to reduced shear general purpose open nozzles that are as short as possible are suggested. The
temperature control of the nozzle is very important in order to avoid thermal loss or overheating. In general
nozzle diameters should be 3 to 6 mm depending on the size of the part.

It is important to have precise temperature control for processing PBT compounds therefore several
heating zones of the barrel are necessary.

Cooling system of the feed throat is important to prevent sticking of the granules and to have consistent
feed of material to barrel. On the other hand, too low throat temperature will cause condensation, resulting
hydrolysis and melt foaming. Temperatures between 50°C — 70°C are suggested.

When molding PBT the shot size should be between 25% - 75% of barrel capacity. Shots larger than 75%
may generate improper melting, where shots less than 25% will increase the residence time of the material
in the machine that can cause degradation, brittleness and discoloration.

Residence time of Tecodur® compounds in the barrel at correct processing temperatures should not exceed
4 minutes.

Molding Conditions

For PBT compounds, moisture content should be less than 0.04% before processing. When there is a
blend with PET or PC moisture content should not exceed 0.02%. Moisture causes immediate hydrolytic
degradation during process which causes molecular weight reduction and thus reduction in resistance.
Therefore Tecodur® grades should be dried at 120°C for 2 — 4 hours.

The recommended pre-drying method is using desiccant driers where drying is independent of atmospheric
environment. Controlling the performance of drying in desiccant driers depends on the dew point that
indicates the proportion of water in the air. In order to obtain proper drying, values below —20°C for the dew
point is suggested.

When using air circulating ovens, the quality of the drying depends on the atmospheric conditions. High
relative humidity of air reduces the quality of drying and therefore circulating air ovens are not suggested to
pre-dry PBT.

Some guide recommendations for processing parameters are presented in Table 1.

The temperature of the melt in injection molding depends on barrel temperature settings, material
residence time, screw design and speed. As it is difficult to estimate the effect of each parameter on

melt temperature, it is suggested to be measured periodically with a pyrometer from the purged molten
polymer. Tecodur® compounds should always be molded in a temperature-controlled mold. Uniform mold
temperature within the cavity is very important to have good quality parts.

For un-reinforced PBT the peripheral screw speed should be maximum 300 mm/s where for reinforced
types it should not exceed 200 mm/s in order to minimize fiber breakage, material degradation and
discoloring.
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Table 1. Recommended processing parameters for Tecodur®

Back pressure should be as low as possible to protect material properties.

The actual required injection pressure depends on many variables, such as melt and mold temperatures,
part thickness and flow length. It is only necessary to have enough injection pressure to fill the cavity of the
mold.

Due to crystalline nature of PBT, it is required to use fast injection rates especially in reinforced grades.
Slow injection rates can be used at the start-up of the injection to prevent jetting and burning of material.

The mold shrinkage of PBT mostly depends on the holding pressure and the holding time. During this stage
material melt is continuously pushed into the part cavity which compensates the shrinkage of the part
during solidification. The level of holding pressures and time that depend mainly on the part thickness and
runner geometry are generally 1:2 to 2:3 of the maximum injection pressure.

ao1NPO0I3 |

Effects of main processing parameters on material properties are shown in Table 2.
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Table 2. Effect of processing parameters on material properties

Recycling

Regrind levels up to 25% can be reused depending on the application and requirements. However
for flame retardant grades maximum 10% addition is recommended. Regrinds should be free of
contamination, should not be thermally degradated and must be dried prior to reuse.
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PROPERTY CONDITION UNIT STANDARD oa o oo oo oo oa® oo oo
GENERAL
Density - g/cm? 1SO 1183 1.31 1.31 1.31 1.31 1.28 1.26 1.22
Molding Shrinkage Parallel / Normal % Eurotec 16/16 16/16 16/16 16/16 1.7/17 1.7/17 18/18
Moisture Content - % 1SO 15512 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
. Moisture Absorption 50% RH, 23 °C % 1SO 62 0.2 0.2 0.2 0.2 0.2 0.2 0.2
MECHANICAL
@ Stress at Break +23°C MPa 1SO 527 - - - - - - -
h
) Strain at Break +23°C % ISO 527 - - - - - - -
O: Tensile Modulus +23°C MPa I1SO 527 2500 2500 2500 2500 2250 2000 1750
8 vield Strength +23°C MPa 1S0 527 55 55 55 55 50 45 40
l_ 1zod Impact, notched +23°C kJ/m? 1SO 180/1A 8 6 6 6 8 10 15
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 7 5 5 5 7 9 12
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U NB NB NB NB NB NB NB
. 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U NB NB NB NB NB NB NB
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 225 225 225 225 225 225 225
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 - - - - - - -
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 60 60 60 60 55) 55 50
. Vicat Softening Temperature 50N °C 1SO 306 - - - - - - -
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+16 1E+16 1E+16 1E+16 1E+16 1E+16 1E+16
Surface Resistivity - Ohm IEC 60093 1E+14 1E+14 1E+14 1E+14 1E+14 1E+14 1E+14
Comparative Tracking Index solution A " IEC 60112 - - - - - - -
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 HB HB HB HB HB HB HB
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB HB HB
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Reinforced Flame
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PROPERTY CONDITION UNIT STANDARD oaa aan oo oo oo 5 oo ool
GENERAL
Density - g/cm? 1SO 1183 1.63 1.68 1.72 1.73 1.73 141 1.42
Molding Shrinkage Parallel / Normal % Eurotec 0.2/1.0 - 0.2/0.8 - - - 15/15
Moisture Content - % 1SO 15512 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
. Moisture Absorption 50% RH, 23 °C % 1SO 62 0.1 0.1 0.1 0.1 0.1 0.2 0.2
MECHANICAL
@L Stress at Break +23°C MPa 1SO 527 140 140 150 150 145 150 55
) Strain at Break +23°C % ISO 527 2 1.5 1.5 1.5 2 1.5 -
O: Tensile Modulus +23°C MPa I1SO 527 14000 16000 18000 19000 17000 24000 3000
8 vield Strength +23°C MPa 1S0 527 - . § . - . -
l_ 1zod Impact, notched +23°C kJ/m? 1SO 180/1A 11 9 11 10 11 7 5
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 9 8 9 9 10 6 4
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U - - - - - 45 -
. 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U - - - - - 40 -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 225 225-255 225 225-255 225-255 225 225
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 220 215 220 215 210 - 165
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 210 205 210 205 200 - 60
. Vicat Softening Temperature 50N °C 1SO 306 - - - - - - -
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+16 1E+16 1E+16 1E+16 1E+16 <1E+3 1E+16
Surface Resistivity - Ohm IEC 60093 1E+14 1E+14 1E+14 1E+14 1E+14 - 1E+14
Comparative Tracking Index solution A " IEC 60112 - - - - - - 225
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - 960
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 HB HB HB HB HB HB -
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB HB VO
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INTRODUCTION

Tecopet® is the registered trade mark for
Polyethylene terephthalate (PET) compounds
produced by Eurotec.

Eurotec is offering a wide range of PET
compounds which also includes post consumer
value added recycled grades.

These cost effective products are giving our
customers competitive advantages not only
in material costs but also in environmental

regulations and commitments.

PROPERTIES

Our high quality technical compounds are
able to meet the full range of requirements
including product properties, process needs
and end-use demands.

Key properties of Tecopet® resins offer;

Excellent stiffness and hardness
Good mechanical strength

Good creep and fatigue behaviour
Very good thermal stability

Excellent flammability characteristics
Good electrical properties

Good dimensional stability

Very good chemical resistance
Excellent flow and processing properties
Low moisture absorption

Very good surface finish

PRODUCTS

Tecopet® products are consisting of the
most diverse characteristics with different
modifiers, stabilizers, special additives and
customized colours as;

Impact modified

Glass fiber reinforced
Carbon fiber reinforced
Glass bead reinforced
Mineral filled and reinforced
Flame retardant
Surface modified

Heat stabilized

UV/light stabilized
Electrical conductive
Laser markable
Speciality

® © O O 6 O O O O O O O O O O O OV VNV Y VYV Y Y VYYYYYYYVY YN

APPLICATIONS

Due to excellent balance of properties,
Tecopet® grades are suitable for an extensive
range of industries like;

Automotive
Transportation
Electrical / Electronic
Furniture

Construction

Home appliances
Sports and leisure
Garden and power tools
Safety equipment
Medical

PACKAGING

Tecopet® grades are supplied in pellet form
and packed in moisture proof 25 kg multi-layer
bags. Other forms of packing like octabins and
big-bags with PE or Aluminum in-liners are
also available.

All packaging is tightly sealed by Eurotec
before shipment and should be opened just
before processing. It is also advised to be
kept in dry environment below 50°C while
protected from UV-light. In order to prevent
condensation, packaging stored in cold
areas should be allowed to warm up to room
temperature before being opened.

SAFETY

Under normal conditions Tecopet® is not

a toxic and hazardous material. During
processing, necessary preventive actions
should be held in case of contact with polymer
melt or inhalation of the gases. Processing
temperatures above 320 °C should be avoided.
Detailed safety information can be found in our
material safety data sheets (MSDS).
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PROCESSING

Tecopet® compounds can be processed in all commerecial injection molding machinery.

Injection Molding Machine

Selecting the proper design injection molding machine is important to have economic and quality moldings.

As a general rule, capacity of an injection molding machine should have 0.50 — 0.75 tons of clamping force
for every square centimeter of projected shot area.

General purpose screw designs with compression ratios between 2.0:1 — 3.5:1, and screw size of 17D to 23D
are recommended. Standard nitride screws and barrels are not resistant to the abrasion of fillers, especially
glass fibers. However, bi-metallic barrel liners and surface hardened screws show outstanding resistance
to wear.

Due to reduced shear general purpose open nozzles that are as short as possible are suggested. The
temperature control of the nozzle is very important in order to avoid thermal loss or overheating. In general
nozzle diameters should be 3 to 6 mm depending on the size of the part.

It is important to have precise temperature control for processing PET compounds therefore several
heating zones of the barrel are necessary.

Cooling system of the feed throat is important to prevent sticking of the granules and to have consistent
feed of material to barrel. On the other hand, too low throat temperature will cause condensation, resulting
hydrolysis and melt foaming. Temperatures between 50°C — 70°C are suggested.

When molding PET the shot size should be between 25% - 75% of barrel capacity. Shots larger than 75%
may generate improper melting, where shots less than 25% will increase the residence time of the material
in the machine that can cause degradation, brittleness and discoloration.

Residence time of Tecopet® compounds in the barrel at correct processing temperatures should not exceed
4 minutes.

Molding Conditions

For PET compounds, moisture content should be less than 0.02% before processing. Moisture causes
immediate hydrolytic degradation during process which causes molecular weight reduction and thus
reduction in resistance. Therefore Tecopet® grades should be dried at 120°C - 140°C for 4 hours.

The recommended pre-drying method is using desiccant driers where drying is independent of atmospheric
environment. Controlling the performance of drying in desiccant driers depends on the dew point that
indicates the proportion of water in the air. In order to obtain proper drying, values below —20°C for the dew
point is suggested.

When using air circulating ovens, the quality of the drying depends on the atmospheric conditions. High
relative humidity of air reduces the quality of drying and therefore circulating air ovens are not suggested to
pre-dry PET.

Some guide recommendations for processing parameters are presented in Table 1.

The temperature of the melt in injection molding depends on barrel temperature settings, material
residence time, screw design and speed. As it is difficult to estimate the effect of each parameter on

melt temperature, it is suggested to be measured periodically with a pyrometer from the purged molten
polymer. Tecopet® compounds should always be molded in a temperature-controlled mold. Uniform mold
temperature within the cavity is very important to have good quality parts.

Maximum quality with minimized post-shrinkage is obtained by sufficient crystallinity. Therefore, for
Tecopet® compounds minimum 90°C of mold temperature is necessary for optimum crystallization, surface
aspect and dimensional stability. Mold temperatures in the range of 60 - 80°C will result in



Table 1. Recommended processing parameters for Tecopet®

poor surface, lower shrinkage and warpage, however if the use temperature of the part exceeds 70°C
dimensional change occurs with post-shrinkage.

For PET the peripheral screw speed should be maximum 200 mm/s in order to minimize fiber breakage,
material degradation and discoloring.

Back pressure should be as low as possible to protect material properties.

The actual required injection pressure depends on many variables, such as melt and mold temperatures,
part thickness and flow length. It is only necessary to have enough injection pressure to fill the cavity of the
mold.

Due to crystalline nature of PET, it is required to use fast injection rates especially in reinforced grades.
Slow injection rates can be used at the start-up of the injection to prevent jetting and burning of material.

The mold shrinkage of PET mostly depends on the holding pressure and the holding time. During this stage
material melt is continuously pushed into the part cavity which compensates the shrinkage of the part
during solidification. The level of holding pressures and time that depend mainly on the part thickness and
runner geometry are generally 1:2 to 2:3 of the maximum injection pressure.

Effects of main processing parameters on material properties are shown in Table 2.

Table 2. Effect of processing parameters on material properties

Recycling

Regrind levels up to 25% can be reused depending on the application and requirements. However
for flame retardant grades maximum 10% addition is recommended. Regrinds should be free of
contamination, should not be thermally degradated and must be dried prior to reuse.
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PROPERTY CONDITION UGS/ 6% hHa€ fa® 6o Ao HAE 6GdB
GENERAL
Density - g/cm? 1SO 1183 1.44 1.40 1.48 1.59 1.58 1.50 1.69
Molding Shrinkage Parallel / Normal % Eurotec 0.3/1.0 04/1.1 0.3/1.0 0.2/0.9 0.2/0.9 0.3/1.0 0.2/0.8
Moisture Content - % 1SO 15512 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
. Moisture Absorption 50% RH, 23 °C % 1SO 62 0.2 0.2 0.2 0.2 0.2 0.2 0.2
MECHANICAL
@ Stress at Break +23°C MPa 1SO 527 115 80 130 140 150 120 175
=)
(b} Strain at Break +23°C % SO 527 25 4 25 2 25 3 15
o Tensile Modulus +23°C MPa ISO 527 7000 5000 8500 11000 10500 8000 16000
8 Yield Strength +23°C MPa ISO 527 - - - - - - -
l— 1zod Impact, notched +23°C kJ/m? 1SO 180/1A 6 10 7 8 10 11 10
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 5 8 6 7 9 9 9
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U - - - 30 55 - -
. 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U - - - 25 45 - -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 255 255 255 255 255 255 255
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 - - - 240 245 - -
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 200 180 210 220 230 210 235
. Vicat Softening Temperature 50N °C 1SO 306 - - - 225 230 - -
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+16 1E+16 1E+16 1E+16 1E+16 1E+16 1E+16
Surface Resistivity - Ohm IEC 60093 1E+14 1E+14 1E+14 1E+14 1E+14 1E+14 1E+14
Comparative Tracking Index solution A " IEC 60112 250 250 250 250 250 250 250
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 HB HB HB HB HB HB HB
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB HB HB
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INTRODUCTION

Tecotek® is the registered trade mark for
Polycarbonate (PC) compounds produced by
Eurotec.

Eurotec is offering a wide range of PC
compounds and also blends with ABS, PBT,
PET and ASA.

PROPERTIES

Our high quality technical compounds are
able to meet the full range of requirements
including product properties, process needs
and end-use demands.

Key properties of Tecotek® resins offer;

Excellent impact resistance

High stiffness and hardness

Good mechanical strength

Very good dimensional stability

High resistance to wear

High heat deflection temperature
Low mold shrinkage

Good electrical properties

Excellent flammability characteristics
Low moisture absorption

PRODUCTS

Tecotek® products are consisting of the
most diverse characteristics with different
modifiers, stabilizers, special additives and
customized colours as;

Impact modified
Glass fiber reinforced
Glass bead reinforced
Carbon fiber reinforced
Flame retardant
Lubricated

Surface modified
UV/light stabilized
Electrical conductive
Laser markable
Speciality

® O O O O O O O O O O O O OO OOV VYV VYV VYV VY VYYYYYVYYYYYY NN

APPLICATIONS

Due to excellent balance of properties,
Tecotek® grades are suitable for an extensive
range of industries like;

Automotive
Transportation
Electrical / Electronic
Construction

Home appliances
Sports and leisure
Garden and power tools
Safety equipment
Medical

PACKAGING

Tecotek® grades are supplied in pellet form
and packed in moisture proof 25 kg multi-layer
bags. Other forms of packing like octabins and
big-bags with PE or Aluminum in-liners are
also available.

All packaging is tightly sealed by Eurotec
before shipment and should be opened just
before processing. It is also advised to be
kept in dry environment below 50°C while
protected from UV-light. In order to prevent
condensation, packaging stored in cold
areas should be allowed to warm up to room
temperature before being opened.

SAFETY

Under normal conditions Tecotek® is not

a toxic and hazardous material. During
processing, necessary preventive actions
should be held in case of contact with polymer
melt or inhalation of the gases. Processing
temperatures above 320°C should be avoided.
Detailed safety information can be found in our
material safety data sheets (MSDS).
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PROCESSING

Tecotek® compounds can be processed in all commerecial injection molding machinery.

Injection Molding Machine

Selecting the proper design injection molding machine is important to have economic and quality moldings.

As a general rule, capacity of an injection molding machine should have 0.40 — 0.60 tons of clamping force
for every square centimeter of projected shot area.

General purpose screw designs with compression ratios between 2.0:1 — 2.5:1, and screw size of 18D to 22D
are recommended. Standard nitride screws and barrels are not resistant to the abrasion of fillers, especially
glass fibers. However, bi-metallic barrel liners and surface hardened screws show outstanding resistance
to wear.

Due to reduced shear general purpose open nozzles that are as short as possible are suggested. The
temperature control of the nozzle is very important in order to avoid thermal loss or overheating. In general
nozzle diameters should be 3 to 6 mm depending on the size of the part.

Itis important to have precise temperature control for processing PC compounds therefore several heating
zones of the barrel are necessary.

Cooling system of the feed throat is important to prevent sticking of the granules and to have consistent
feed of material to barrel. On the other hand, too low throat temperature will cause condensation, resulting
hydrolysis and melt foaming. Temperatures between 60°C — 80°C are suggested.

When molding PC the shot size should be between 30% - 80% of barrel capacity. Shots larger than 80% may
generate improper melting, where shots less than 30% will increase the residence time of the material in
the machine that can cause degradation, brittleness and discoloration.

Residence time of Tecotek® compounds in the barrel at correct processing temperatures should not exceed
4 minutes.

Molding Conditions

For PC compounds, moisture content should be less than 0.02% before processing. Moisture causes
immediate hydrolytic degradation during process which causes molecular weight reduction and also
surface defects like . Therefore Tecotek® grades should be dried at 120 °C for 3 — 4 hours.

The recommended pre-drying method is using desiccant driers where drying is independent of atmospheric
environment. Controlling the performance of drying in desiccant driers depends on the dew point that
indicates the proportion of water in the air. In order to obtain proper drying, values below —20°C for the dew
point is suggested.

When using air circulating ovens, the quality of the drying depends on the atmospheric conditions. High
relative humidity of air reduces the quality of drying and therefore circulating air ovens are not suggested to
pre-dry PC.

Some guide recommendations for processing parameters are presented in Table 1.

The temperature of the melt in injection molding depends on barrel temperature settings, material
residence time, screw design and speed. As it is difficult to estimate the effect of each parameter on

melt temperature, it is suggested to be measured periodically with a pyrometer from the purged molten
polymer. Tecotek® compounds should always be molded in a temperature-controlled mold. Uniform mold
temperature within the cavity is very important to have good quality parts.



Table 1. Recommended processing parameters for Tecotek®

For PC the peripheral screw speed should be maximum 200 mm/s in order to minimize fiber breakage,
material degradation and discoloring.

Back pressure should be as low as possible to protect material properties.

The actual required injection pressure depends on many variables, such as melt and mold temperatures,
part thickness and flow length. It is only necessary to have enough injection pressure to fill the cavity of the
mold.

Itis required to use medium to fast injection rates. Slow injection rates can be used at the start-up of the
injection to prevent jetting and burning of material.

The mold shrinkage of PC mostly depends on the holding pressure and the holding time. During this stage
material melt is continuously pushed into the part cavity which compensates the shrinkage of the part
during solidification. The level of holding pressures and time that depend mainly on the part thickness and
runner geometry are generally 1:2 to 2:3 of the maximum injection pressure.

Effects of main processing parameters on material properties are shown in Table 2.

Table 2. Effect of processing parameters on material properties

Recycling

Regrind levels up to 25% can be reused depending on the application and requirements. However
for flame retardant grades maximum 10% addition is recommended. Regrinds should be free of
contamination, should not be thermally degradated and must be dried prior to reuse.
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PROPERTY CONDITION USSP £8 28 acfE cafE a@acel® @ad8 acgl aa
GENERAL
Density - g/cm? 1SO 1183 1.19 1.21 1.20 1.15 1.13 111 1.25
Molding Shrinkage Parallel / Normal % Eurotec 0.6/0.6 0.8/0.8 1.0/1.0 - - - 0.5/05
Moisture Content - % 1SO 15512 <0.1 <0.1 <0.1 - - - <0.1
. Moisture Absorption 50% RH, 23 °C % 1SO 62 0.2 0.2 0.2 - - - 0.2
MECHANICAL
@ Stress at Break +23°C MPa IS0 527 . . . . . : 85
q) Strain at Break +23°C % I1SO 527 >50 >50 >50 >50 >50 >50 5]
O Tensile Modulus +23°C MPa I1SO 527 2250 2250 2250 2250 2250 2250 4000
8 Yield Strength +23°C MPa 1SO 527 65 55 55 60 55 50 -
|— Izod Impact, notched +23°C kJ/m? 1SO 180/1A 70 55 55 50 50 60 10
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 40 25 25 30 30 40 8
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U NB NB NB NB NB NB -
. 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U NB NB NB NB NB NB -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 - - - - - - -
Heat Deformation Temperature 0.45 MPa °C 1SO 75 140 120 110 - - - 140
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 125 95 90 120 110 100 135
. Vicat Softening Temperature 50N °C 1SO 306 145 125 125 130 120 110 145
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+15 1E+15 1E+15 1E+13 1E+13 1E+13 1E+15
Surface Resistivity - Ohm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15
Comparative Tracking Index solution A " IEC 60112 - - - - - - 175
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 850 - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 875 - - - - - 925
Flame Rating 0.75 mm - uL94 HB HB HB HB HB HB V2
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB HB V2
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INTRODUCTION

Tecolen® is the registered trade mark for
Polypropylene (PP) compounds produced by
Eurotec.

Eurotec is offering a specialty range of PP
homopolymer and copolymer compounds.

PROPERTIES

Our high quality technical compounds are
able to meet the full range of requirements
including product properties, process needs
and end-use demands.

Key properties of Tecolen® resins offer;

Low density

Very good impact resistance
Excellent chemical resistance
Good electrical properties
Excellent processability

Low moisture absorption

Very good cost/performance ratio

PRODUCTS

Tecolen® products are consisting of the
most diverse characteristics with different
modifiers, stabilizers, special additives and
customized colours as;

Impact modified
Glass fiber reinforced
Glass bead reinforced
Mineral reinforced
Flame retardant

Heat stabilized
UV/light stabilized
Electrical conductive
Laser markable
Speciality

® © O O 6 O O O O O O O O O O OOV VNV Y VYV Y Y VYYYYYYYVY YN

APPLICATIONS

Due to excellent balance of properties,
Tecolen® grades are suitable for an extensive
range of industries like;

Automotive
Transportation
Electrical / Electronic
Furniture

Construction

Home appliances
Sports and leisure
Garden and power tools
Safety equipment
Medical

PACKAGING

Tecolen® grades are supplied in pellet form
and packed in 25 kg PE bags. Other forms of
packing like octabins and big-bags with in-
liners are also available.

All packaging is tightly sealed by Eurotec
before shipment and should be opened just
before processing. It is also advised to be
kept in dry environment below 50°C while
protected from UV-light. In order to prevent
condensation, packaging stored in cold
areas should be allowed to warm up to room
temperature before being opened.

SAFETY

Under normal conditions Tecolen® is not

a toxic and hazardous material. During
processing, necessary preventive actions
should be held in case of contact with polymer
melt or inhalation of the gases. Processing
temperatures above 300°C should be avoided.
Detailed safety information can be found in our
material safety data sheets (MSDS).
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PROCESSING

Tecolen® compounds can be processed in all commercial injection molding machinery.

Injection Molding Machine

Selecting the proper design injection molding machine is important to have economic and quality moldings.

As a general rule, capacity of an injection molding machine should have 0.3 — 0.5 tons of clamping force for
every square centimeter of projected shot area.

General purpose screw designs with compression ratios between 2.5:1 — 3.0:1, and screw size of 16D to 24D
are recommended. Standard nitride screws and barrels are not resistant to the abrasion of fillers, especially
glass fibers. However, bi-metallic barrel liners and surface hardened screws show outstanding resistance
to wear.

Standard nozzles can be used, however reverse taper nozzles are accomplished to prevent both drool
and freezing. The temperature control of the nozzle is very important in order to avoid thermal loss or
overheating. In general, nozzle diameters should be 3 to 6 mm depending on the size of the part.

It is important to have precise temperature control for processing polypropylene therefore several heating
zones of the barrel are necessary.

Cooling system of the feed throat is important to prevent sticking of the granules and to have consistent feed
of material to barrel. Temperatures less than 60°C are suggested.

When molding polypropylene the shot size should be between 30% - 70% of barrel capacity. Shots larger
than 70% may generate improper melting, where shots less than 30% will increase the residence time of
the material in the machine that can cause degradation, brittleness and discoloration.

Residence time of Tecolen® compounds in the barrel at correct processing temperatures should not exceed
4 minutes.

Molding Conditions
Polypropylene compounds absorbs very low amount of moisture and normally pre-drying is not necessary.
Some guide recommendations for processing parameters are presented in Table 1.

The temperature of the melt in injection molding depends on barrel temperature settings, material
residence time, screw design and speed. As it is difficult to estimate the effect of each parameter on

melt temperature, it is suggested to be measured periodically with a pyrometer from the purged molten
polymer. Tecolen® compounds should always be molded in a temperature-controlled mold. Uniform mold
temperature within the cavity is very important to have good quality parts.

For un-reinforced polypropylene the peripheral screw speed should be maximum 400 mm/s where for
reinforced types it should not exceed 200 mm/s in order to minimize fiber breakage, material degradation
and discoloring.

Back pressure should be as low as possible to protect material properties.
The actual required injection pressure depends on many variables, such as melt and mold temperatures,

part thickness and flow length. It is only necessary to have enough injection pressure to fill the cavity of the
mold.
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Table 1. Recommended processing parameters for Tecolern®

The mold shrinkage of polypropylene mostly depends on the holding pressure and the holding time. During
this stage material melt is continuously pushed into the part cavity which compensates the shrinkage of the
part during solidification. The level of holding pressures and time that depend mainly on the part thickness
and runner geometry are generally 1:2 to 2:3 of the maximum injection pressure.

Effects of main processing parameters on material properties are shown in Table 2.

£U3]023]

Table 2. Effect of processing parameters on material properties

Recycling

Regrind levels up to 25% can be reused depending on the application and requirements. However
for flame retardant grades maximum 10% addition is recommended. Regrinds should be free of
contamination, should not be thermally degradated and must be dry as molded, or be dried prior to reuse.

L 2BK K BN JBK 2K JEN JBK B JBK JEK JEK JK BN K 2



64

Copolymer
E E T ] E E
2 2 2 2 2 2
IS © 5] © 5] ©
. < < < < < <
5 3 3 3 3 3 3
] 2 @ 2 @ 2 e
© = L L L L L
[} = c c c c c
< g @ i © I 2
E =} — — — — —
— [ Q [ [} [ [}
= [} e} e} Qo o [
g 2 2 2 8 2 8
E3 48 28 a8 288 4 8
> % g Z o Z o zZ o Zog Z o Z o
87 28 98 0 £ 982 88 98
JET 0 xS @9 xQ 2 h = x
z E_‘ N o - o - o - o - 2 o - o -
58 §¢ d¢ dFg gfs zg B¢
PROPERTY CONDITION UNIT STANDARD |siR o oa o a oa=c oa oo
GENERAL
Density - g/cm? 1SO 1183 0.90 1.11 0.96 0.99 1.03 1.11 1.20
Molding Shrinkage Parallel / Normal % Eurotec - - - - - - -
Moisture Content - % 1SO 15512 - - - - - - -
. Moisture Absorption 50% RH, 23 °C % 1SO 62 - - - - - - -
MECHANICAL
@ Stress at Break +23°C MPa ISO 527 - 20 45 50 70 75 80
q) Strain at Break +23°C % 1SO 527 >200 >50 7 6 5 5 £)
o Tensile Modulus +23°C MPa I1SO 527 750 1500 2500 3250 4250 5500 7000
8 Yield Strength +23°C MPa ISO 527 15 - - - - - -
I— 1zod Impact, notched +23°C kJ/m? 1SO 180/1A 60 6 20 20 20 25 25
Izod Impact, notched -30°C kJ/m? 1SO 180/1A - 4 10 10 10 15 15
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U NB - - - - - -
. 1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U NB - - - - - -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 160-165 160-165 160-165 160-165 160-165 160-165 160 - 165
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 - - - - - - -
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 40 60 110 115 120 135 140
' Vicat Softening Temperature 50N °C 1SO 306 - - - - - - -
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15
Surface Resistivity - Ohm IEC 60093 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15 1E+15
Comparative Tracking Index solution A " IEC 60112 - - - - - - -
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - - - - - -
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - - - - - -
Flame Rating 0.75 mm - uL94 HB HB HB HB HB HB HB
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB HB HB
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INTRODUCTION

Tecoform® is the registered trade mark for
Polyacetal (POM) compounds produced by
Eurotec.

Eurotec is offering a specialty range of POM
compounds suitable for technical applications.

PROPERTIES

Our high quality technical compounds are
able to meet the full range of requirements
including product properties, process needs
and end-use demands.

Key properties of Tecoform® resins offer;

Excellent stiffness and hardness
Good mechanical strength

Very good toughness

Excellent abrasion resistance and
low friction

Very good sliding properties
Good dimensional stability

Good creep and fatigue behaviour
Good thermal stability

Low moisture absorption

Good electrical properties

Very good chemical resistance
Very good surface finish

PRODUCTS

Tecoform® products are consisting of the
most diverse characteristics with different
modifiers, stabilizers, special additives and
customized colours as;

Unreinforced

Impact modified

Glass fiber reinforced
Carbon fiber reinforced
Aramide fiber reinforced
Glass bead reinforced
Low warpage types
Lubricated

Surface modified

Heat stabilized

UV/light stabilized
Electrical conductive
Laser markable
Speciality
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APPLICATIONS

Due to excellent balance of properties,
Tecoform® grades are suitable for an extensive
range of industries like;

Automotive
Transportation
Furniture

Construction

Home appliances
Sports and leisure
Garden and power tools
Safety equipment

PACKAGING

Tecoform® grades are supplied in pellet form
and packed in moisture proof 25 kg multi-layer
bags. Other forms of packing like octabins and
big-bags with PE or Aluminum in-liners are
also available.

All packaging is tightly sealed by Eurotec
before shipment and should be opened just
before processing. It is also advised to be
kept in dry environment below 50°C while
protected from UV-light. In order to prevent
condensation, packaging stored in cold
areas should be allowed to warm up to room
temperature before being opened.

SAFETY

Under normal conditions Tecoform® is not

a toxic and hazardous material. During
processing, necessary preventive actions
should be held in case of contact with polymer
melt or inhalation of the gases. Processing
temperatures above 240 °C should be avoided.
Detailed safety information can be found in our
material safety data sheets (MSDS).
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PROCESSING

Tecoform® compounds can be processed in all commercial injection molding machinery.

Injection Molding Machine

Selecting the proper design injection molding machine is important to have economic and quality moldings.

As a general rule, capacity of an injection molding machine should have 0.50 — 1.0 tons of clamping force for
every square centimeter of projected shot area.

General purpose screw designs with compression ratios between 2.0:1 — 2.5:1, and screw size of 17D to 23D
are recommended. Standard nitride screws and barrels are not resistant to the abrasion of fillers, especially
glass fibers. However, bi-metallic barrel liners and surface hardened screws show outstanding resistance
to wear.

Due to reduced shear general purpose open nozzles that are as short as possible are suggested. The
temperature control of the nozzle is very important in order to avoid thermal loss or overheating. In general
nozzle diameters should be 3 to 6 mm depending on the size of the part.

It is important to have precise temperature control for processing POM compounds therefore several
heating zones of the barrel are necessary.

Cooling system of the feed throat is important to prevent sticking of the granules and to have consistent
feed of material to barrel. On the other hand, too low throat temperature will cause condensation, resulting
hydrolysis and melt foaming. Temperatures between 30°C — 50°C are suggested.

When molding POM the shot size should be between 20% - 80% of barrel capacity. Shots larger than 80%
may generate improper melting, where shots less than 20% will increase the residence time of the material
in the machine that can cause degradation, brittleness and discoloration.

Residence time of Tecoform® compounds in the barrel at correct processing temperatures should not
exceed 5 minutes.

Molding Conditions

POM compounds absorb very low amount of moisture and normally pre-drying is not necessary however
due to poor storage conditions Tecoform® grades can be dried at 100 - 120°C for 3 -6 hours.

Some guide recommendations for processing parameters are presented in Table 1.

The temperature of the melt in injection molding depends on barrel temperature settings, material
residence time, screw design and speed. As it is difficult to estimate the effect of each parameter on

melt temperature, it is suggested to be measured periodically with a pyrometer from the purged molten
polymer. Tecoform® compounds should always be molded in a temperature-controlled mold. Uniform mold
temperature within the cavity is very important to have good quality parts.

For un-reinforced POM the peripheral screw speed should be maximum 300 mm/s where for reinforced
types it should not exceed 200 mm/s in order to minimize fiber breakage, material degradation and
discoloring.

Back pressure should be as low as possible to protect material properties.
The actual required injection pressure depends on many variables, such as melt and mold temperatures,

part thickness and flow length. It is only necessary to have enough injection pressure to fill the cavity of the
mold.



Table 1. Recommended processing parameters for Tecoform®

Due to high crystalline nature of POM, it is required to use fast injection rates especially in reinforced
grades. Slow injection rates can be used at the start-up of the injection to prevent jetting and burning of
material.

The mold shrinkage of POM mostly depends on the holding pressure and the holding time. During this
stage material melt is continuously pushed into the part cavity which compensates the shrinkage of the part
during solidification. The level of holding pressures and time that depend mainly on the part thickness and
runner geometry are generally 1:2 to 2:3 of the maximum injection pressure. For processing very precise
parts, injection and hold pressure can be set to be equal.

Effects of main processing parameters on material properties are shown in Table 2.

Table 2. Effect of processing parameters on material properties

Recycling

Regrind levels up to 20% can be reused depending on the application and requirements. Regrinds should
be free of contamination, should not be thermally degradated and must be dried prior to reuse.
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POM copolymer, unfilled, impact modified,

POM copolymer, unfilled, PTFE modified,

POM copolymer, unfilled, MoS, modified,

POM copolymer, unfilled, surface modified,

Unreinforced Reinforced

POM copolymer, 20% glass bead reinforced,

a c
= & 2 z SEER
285 283 2 55 283 883
S5 5 Ss5 Qs 5 Ss5 3s2
PROPERTY CONDITION UNIT  STANDARD gL e gL £8 ¢ gRE gRe
GENERAL
Density - g/cm? 1SO 1183 1.32 1.50 1.42 1.38 1.52
Molding Shrinkage Parallel / Normal % Eurotec 20/20 19/19 19/19 20/20 16/16
Moisture Content - % 1SO 15512 - - - - -
. Moisture Absorption 50% RH, 23 °C % 1SO 62 0.2 0.2 0.2 0.2 0.2
@(E MECHANICAL
| - Stress at Break +23°C MPa ISO 527 = - = - 50
E Strain at Break +23°C % ISO 527 - - - - 20
8 Tensile Modulus +23°C MPa ISO 527 1100 2500 2500 2250 3000
q) Yield Strength +23°C MPa ISO 527 50 50 60 60 -
I_ 1zod Impact, notched +23°C kJ/m? 1SO 180/1A 16 7 7 8 6
1zod Impact, notched -30°C kJ/m? 1SO 180/1A 14 6 6 7 5
1zod Impact, un-notched +23°C kJ/m? 1SO 180/1U - - - - -
. I1zod Impact, un-notched -30°C kJ/m? 1SO 180/1U - - - - -
THERMAL
Melting Temperature 10 K/min °C 1SO 11357 165 165 165 165 165
Heat Deformation Temperature 0.45 MPa °C 1ISO 75 - - - - -
Heat Deformation Temperature 1.80 MPa °C 1ISO 75 70 100 100 100 110
. Vicat Softening Temperature 50N °C I1SO 306 - - - - -
ELECTRICAL & FLAMMABILITY
Volume Resistivity - Ohm.cm IEC 60093 1E+14 1E+14 1E+14 1E+14 1E+14
Surface Resistivity - Ohm IEC 60093 1E+16 1E+16 1E+16 1E+16 1E+16
Comparative Tracking Index solution A v IEC 60112 600 600 600 600 500
Glow Wire Flammability Index 2 mm plaque °C IEC 60695 - - = - =
Glow Wire Ignitability Temperature 2 mm plaque °C IEC 60695 - - = - =
Flame Rating 0.75 mm - UL94 HB HB HB HB HB
. Flame Rating 1.6 mm - uL94 HB HB HB HB HB
| L | L | o
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Tecoform®

Reinforced
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Chemical Agent

2 - good resistance // 1- limited resistance // 0 - poor resistance



Concentration Temp;arature PA PPA PBT PET PC PP POM
(%0) (°C)
23

o | o | o | o | o o |
| chlorobenzene | 10 | 2 | 2 | 2 | 2 | 2 | o | o | 2 |
| chlorosulfonicacid | s0 | 2 | o | | o | o | | o | o |
chloroform | a0 | 2 | o | o | o | o | o | o [ |
| chromicagd | 10 | 2 | o | | o | o | | 1 | o
| cleaningagentgeneral | 100 | 2 | 2 | | 2 | 2 | 1 | 2 | 2 |
ocloheanol | w0 | 28 | 1 | | 2 | 2 | | 2 | 2 |
| dbuyletner | a0 | 2 | x| | 2 | 2 | | | 2
| dichlorobenzene | 10 | 28 | 2 | | | | | 1 | |
diethyether | w0 | 28 | 2 | 2 | 2 | 2 | o | 1 | 2 |
| dmethyleher | w0 | 28 | 2 | | 2 | 2 | | 1 | 2 |
ethane | a0 | 2 | 2 | | 2 | 2 | | 2 | 2
etylacetae | w0 | 2 | 2 | | o | o | o | 2 | 2 |
etlene | a0 | 23 | 2 | | 2 | 2 | | 2 | 2
| ethylenechloroyarine | 100 | 28 | o | | | | o | 2 | |
etyleneoide | w0 | 28 | 1 | 2 | 2 | 2 | | 1 | 2 |
forine | w0 | 2 | o | o | o | o | | o [ o |
formcacd | e | 2 | o | o | | | | 2 | |
felsdiesel | w0 | 28 | 2 | 2 | 2 | 2 | 1 | | 2 |
gearoil | w0 | w00 | 2 | | 2 | 2 | | | 1 |
oyol | s | w00 | 1 | 1 | o | o | | | 2 |
| heatingoil | a0 | 2 | 2 | 2 | 2 | 2 | | | 1

Chemical Agent
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Concentration Temperature
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Chemical Agent PA

2 - good resistance // 1- limited resistance // 0 - poor resistance



s

Cono?()r;sl atior Temperature PA PPA PBT PET POM

n--------
| poassumiydroide | s | 23 | 1 | | o | o | o | 2 | 1
 potassiumpermanganate| 3 | 23 | o | o | 2 | 2 | 2 | 1 | 2
propionicacid | a0 | 23 | o | | o | o | o | 2 | o
remgeratorol | a0 | 23 | 2 | 2 | 2 | 2 | | | 2
sodumcarbonate | 5 | 23 | 2 | 2 | 2 | 2 | 2 | |
| sodum mydrogencarbonate 15 | 23 | 2 | | 2 | 2 | 2 | | 2
sodummyroiee | 10 | e | o | | o | o | o | | 1
| sodummypochlorite | 20 | e | o | | o | o | | 1 | o
(seam | a0 | w0 | 1 | | o | o | | | 2
Cstearicacid | a0 | e0 | | | | | | 1|
(sur | a0 | 3 | 2 | 2 | 2 | 2 | 2 | | 2
(suuicadd | s | 23 | o | 1 | 2 | 2 | 2 | 2 | 1
suturicacid | 9 | 23 | o | o | o | o | o | 2 | o
tetrahydronaphtaline | 200 | o3 | | | | | o | o |
wichloroetare | 100 | 23 | 2 | 1 | o | o | | | o
wichloromethane | 100 | 23 | 1 | | o | o | o | 1 | o
(wea | s | 3 | 2 | 2 | 2 | 2 | | 2 |
(wicagd | w0 | 3 | 2 | 2 | 2 | 2 | 2 | | 2
(water | a0 | 3 | 2 | | 2 | 2 | 2 | 2 | 2
(glee | a0 | w0 | 2 | | o | o | o | o | 2
Cancehloriee | 10 | e | o | | | | | 2 |

Chemical Agent
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Brittleness
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Ejector Pin Mark
Flash

Jetting

Record Grooves
Short Shot

Sink Mark
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9 9 9 9 9 9 9
: Ma)flmum Feed Throat | Processing Mold Hold B Maximum
Drying Moisture Back Injection
Grade (C/hr) Content Temperature | Temperature| Temperature| Pressure Pressure Speed Screw Speed
0 (°C) (°C) (°C) (MPa) (rpm)
. (%)
Un-reinforced 80/2* 0.2 60 - 80 270 - 290 50 - 90 50 - 100 Low Medium - Fast 400
@ ~~
E g Impact Modified 80/2* 0.2 60 - 80 260 - 290 50 - 90 50 - 100 Low Medium - Fast 400
Q
E EE_., Reinforced 80/2* 0.2 60 - 80 270 - 300 70-110 50 - 100 Low Fast 200
Flame Retardant 80/2* 0.2 60 - 80 260 - 280 50 - 100 50 - 100 Low Medium - Fast 200

Tecomid®
(PA6)

Un-reinforced
Impact Modified

Reinforced

Tecomid®HT
(PPA)

Flame Retardant

Tecodur®
(PBT)

Un-reinforced

Impact Modified

(blend)

Reinforced

Tecodur®

Flame Retardant

Tecopet®
(PET)

Unreinforced

Reinforced

Tecotek®
(PC)

Flame Retardant

Processing Conditions

€]
S
=T
3o
oL
it
Un-reinforced
@
3 g Impact Modified
o a
§ . Reinforced

Flame Retardant

Tecoform®
(POM)

*products in moisture proof packs do not need pre-drying.

320 - 340
320 - 330
320 - 340
320 - 330

230 - 270
230 - 270
240 - 280
230 - 260

260 - 300
270-310
250 - 290

200 - 240
200 - 240
200 - 240
200 - 240

70-90
70-90
140 - 180
140 - 180

Medium - Fast
Low - Medium
Fast

Medium - Fast

Medium - Fast
Medium - Fast
Fast

Medium - Fast

Medium - Fast
Medium - Fast
Medium - Fast

Medium - Fast
Medium - Fast
Medium
Medium
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mended to test the product under own processing conditions and test facilities to determine the suitability for the required

reference purposes only and should not be used alone to create specification limits and design basis. It is strongly recom-
application and use.

All information in this complete document presents current state of knowledge and experience. The information and data
may not be valid when any mentioned material is used in combination with other materials. These data do not guarantee
certain values since may vary on processing conditions and end-use conditions. All information and data are provided for
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