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1 Introduction

The Material selection module helps you find the plastics that suit your component from about 870
materials. You describe your requirements, for example fire behaviour, media resistance, mechanical
properties or the intended manufacturing technique, and PolSelec immediately shows which materials
meet all of them.

For every material you can also open a detailed material profile. It shows the designation, the materials
group, a short description and all properties assigned to the material.

In addition, the Extras/additional functions tab provides tools for forecasting regenerate content and
heat aging, for climate-dependent water absorption, and climate maps of UV radiation and temperature.

This manual is intended for users who work with PolSelec to select materials. It explains the user
interface, selecting materials by criteria, evaluating the results, saving and printing a selection as a
project, and the additional functions.

2 The user interface

When you start PolSelec, the Material selection module opens. As long as no criteria are selected, the
list shows all materials.
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Program View Settings Help
| @[

‘ £ | [JGroup by material group
E ps Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole a
£ PS-LMW Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole 1
= sMs Styrenic, acrylonitril, actylate polymers and polyvinylcarbazole
S8 Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
SB-HI Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
PS-FR Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
_’S‘ SBFR Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
g SB-FRVIVO Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
é S8z Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
K] S8-Z-CB Styrenic, acrylonitril, actylate polymers and polyvinylcarbazole
;é SBY-CB Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
% PS-FR-GF10 ST a('y‘ﬂ"iﬁ‘e' e P e anc pmy"f”ykamamle If necessary, click a material in the list on the left to view its details.
] PS-GF2525 Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
_g SEPDM Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole Click the [Selection Criteria...] button in the upper-left corner to search
SB-T Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazele specifically for materials that meet your requirements.
SB-HIT Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
- (PS+PD) Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
3 SAN Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
g SAN-GF2025 Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
] SAN-FR-GF305 V0 Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
g (SAN+NER) Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
£ a8s Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
- ABS-HI Styrenic, acrylonitril, actylate polymers and polyvinylcarbazole
ABS-GC Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
AZSA Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
MBS Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
ABS-FRVO Styrenic, acrylonitrile, actylate polymers and polyvinylcarbazole
ABS-GFT Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
ABS-GF1525 Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
ABS-HI-GF15:5  Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole -
‘- Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/9/2027] P/= =% |

Figure 1: Main window after starting the program

Area ‘ Purpose

Menu bar “Program”, “View”, “Settings” and “Help”.

“Project” bar Menu for creating, loading, saving and printing a selection project (see
chapter 6).

Tabs on the left edge Switch between the modules “Material selection”, “Extras/additional
functions” and “Commercial products plus”.
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Materials list (left) All materials, or the materials found, with the columns “Designation”

and “Materials group”.

Detail pane (right) Material profile of the material selected in the list.

Splitter (centre) Red vertical bar; drag it with the mouse to change the width of the two

panes.

Status bar (bottom) Licence information, slider for zooming the display in and out, and the

current language (EN).

3 Viewing materials

3.1 Displaying the material profile
Click a material in the materials list. Its material profile appears on the right:

e Material designation — abbreviation of the material, e.g. “PS”.

e Materials group — the plastics group the material belongs to.

e Description — short characterisation, e.g. standard and density.

e Table “Selection criterion path / Assignment” — all properties of the material, sorted by criteria. The
left column shows where the criterion is located in the criteria tree, the right column the applicable
values.

B8 Poiselec - Material selection and Information System for Plastics (Version 3.5.6.0} = o X

Program View Settings Help

@ | selection criteria...

Material profile:

5 By
‘ T ] Group by material group
R ——_— - I
3 e T Ma;esrlal designation
£ L] : group
£ PS-LMW Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole 1 Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
= sMs Styrenic, acrylonitrile, acrylate polymers and polyi Descripti
i :
= T e ] Normal polystyrene according to DIN 7741. density 1.04..1.05 g/em?.
S8-HI Styrenic, acrylonitrile, acrylate polymers and polyvinylearbazele —
Y J o) =Ty Selection criterion path
PS-FR Styrenic, acrylonitrile, acrylate palymers and polyvinylcarbazole
2 = — 5 ; e manufacturing techniques / -
H SB-FR tyrenic, acrylonitrle, acrylate polymers and polyvinylearbazele moulding production / Method of « injection blow molding
H SB-FRVIVO Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole manufacturing moulded parts / + blow malding
£ s8-Z Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole manufacturing techniques / « Ultrasonic far-field welding
2 SB-ZCB Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole meulding production / Special
8 . B finishing and post-treatment
g SB-Y-CB Styrenic, acrylonitrile, acrylate polymers and polyvinylearbazele processes for moulded parts /
3z § o -
s ESaReGEI Eojemciaoyioniclac lats pohv e and pohmy e bazole manufacturing techniques / semi- « Pneumatic and/or mechanical hot stretch
3 PS-GF25:5 Styrenic, acrylonitrile, acrylate palymers and polyvinylcarbazole finished processing / Semi-finished forming of thermoplastics
2 o e T h e e e e product processing method / « Turning, milling, grinding with increased
ul o B dimensional accuracy requirements (material
SBT Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole at room temperature)
SBHIT Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole « hot-gas welding
2 = - + Butt welding of heating elements
) (PS+PE) Styrenic, acrylonitrile, acrylate polymers and pol;
5 SAN Styrenic, acrylonitrile, acrylate polymers and polyvinylearsazole manufacturing techniques / semi- + Sheets less than 15 mm thick
E = = = finished processing / Types of semi-  « fails
= SAN-GF30:5 Styrenic. acrylonitrile, acrylate palymers and polyvinylcarbazole finished preducts / « Biaxially stretched films
E SAN-FR-GF30£5 V0  Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole * Ultra-fine films below 20 um thickness
g = = + Rods, rods
g (SAN+NBR) Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole + Other hollow profiles and/or branched
£ ABS Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole profiles
S = -
ABS-HI Styrenic, acrylonitile, acrylate polymers and polyvinylcarbazole Selection of materials / dimensional till 0,2
ABS-GC Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole aceuracy [ for product application
. B conditions / Post-shrinkage at
ABSA Styrenic, acrylonitrile, acrylate polymers and polyvinylearbazele igher temperstures[5] /
MABS Styrenic, acrylonitrile, acrylate polymers and polyvinylearbazole Seloction of materials / dimensional il 02
ABS-FRVO Styrenic, acrylonitrile, acrylate palymers and polyvinylcarbazole aceuracy / for product application
ABS-GF7 Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole conditions / Swelling by water
- B absorption, maisture swelling (%) /
ABS-GF15£5 Styrenic, acrylonitrile, acrylate polymers and pol
Selection of materials / + above 6+107°...12+10° M

ABS-HI-GF1525

Styrenic, acrylonitrile, acrylate polymers and polyvi v

® Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/9/2027] Pl

-———+|n

Tip: Use the mouse wheel or the scroll bar to scroll through the material profile table. Use the arrow

Figure 2: Material profile of the material PS

keys to move quickly to the next material in the materials list.
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3.2 Grouping by material group

Select the check box “Group by material group”. The list then shows the material groups with the
number of materials they contain in brackets.
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Program  View  Settings Help

@ | selection criteria...

Group by material group
A Reduce view to group overview

Styrenic. acrylonitrile. acrylate polymers and
polyvinylcarbazole

Vinyl chi nated polyolefins (19)
and polyethers

Material selection

H
s
2
=
2
o

polyfluorocarbons 39)

~ | Cellulose, starch and casein polymers ©

.| Polyurethane, polyether ester elastomers, @2
lyether ides

Extras/acl

block ar

polyimides @n

Press and injection moulding materials based on (61)
pheno- and aminoplastics
Press and injection moulding materials based on (28)

unsaturated polyester, cpaxy. diallyl phthalato
and silicone resins

~ | Cast resin moulding materials un

v
v

Commerciat products 7=

~ | LC polymers (thermoplastics) 2)
~  polyaryletherketones [r2)}

Material profile:

Material designation
Ps

Materials group
Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
Description
Normal polystyrene according to DIN 7741, density 1.04..1.05 g/cm®.

manufacturing techniques /
moulding production / Method of
manufacturing moulded parts /

9
jection blow molding
« blow molding

manufacturing techniques /
meulding production / Special
finishing and post-treatment
processes for moulded parts /

« Ultrasonic far-field welding

manufacturing techniques / semi-
finished processing / Semi-finished
product processing method /

* Pneumatic and/or mechanical hot stretch

dimensional accuracy requirements (material
at room temperature)

« hot-gas weldin

« Butt welding of heating elements

manufacturing techniques / semi-
finished processing / Types of semi-

+ Sheets less than 15 mm thick

acauracy / for product application
‘conditions / Post-shrinkage at
higher temperatures%] /

finished products / lly stretched films
+ Ultra-fine films below 20 um thickness
« Rods, rods
+ Other hollow profiles and/or branched
profiles

Selection of materials / dimensional  + ill 0,2

Selection of materials / dimensional
accuracy / for product application
conditions / Swelling by water
abserption, maisture swelling (%) /

Selection of materials /.

« above 6+107°...1210°% -

® Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/0/2027] Flu=

e —Ekl

Figure 3: Materials list grouped by material group

Click a group to expand it and see its materials. Use the button “Reduce view to group overview”
(double arrow) to return to the group overview. Clear the check box again to return to the plain list.
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Program View Settings Help

@ | selection criteria...

Group by material group
R | Reduce view to group overview

enic. acrylonitrile. acrylate polymers and
polyvinylcarbazole

Material selection

~ | Polyamides and lincar polyurcthanes (205)

Polyacetals and polyvinyl alcohol @8)

Material profile:

Material designation

(3

Materials group
Styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
Description
Normal polystyrene according to DIN 7741. density 1.04..1.05 g/cm’.

POM-R

POM-R-GC

POM-R-|

POM-R-HI

POM-R-Z

POM-R-Y-CB
POM-R-I-GF10
POM-R-GF20=5
POM-R-GF3525
POM-R-GB1525
POM-R-GB30
POM-R-M2525
POM-R-AR-K.
POM-R-AR-MoS2 SILIKON
POM-R-AR-PE-UHMW
POM-R-AR-PTFE1525
POM-R-CF30
POM-R-AR-GF30+PTFE13
POM-H

nal functions

-]
k-1
E
r
£
1
o

Commercial products P

T —
~ | Linear polyaryl cthers and polyaryl esters zn

~ | Linear polyaryisulphones and polyaryisulphides (57)

.| Vinyl chloride polymers. chlorinated polyolefins (19)
and polycthers.

techniques /
meulding production / Method of
manufacturing moulded parts /

jection molding -
jection blow molding
« blow molding

manufacturing techniques /
meulding production / Special
finishing and past-treatment
processes for moulded parts /

+ Ultrasonic far-field welding

manufacturing techniques / semi-
finished processing / Semi-finished
product processing method /

+ Pneumatic and/or mechanical hot stretch
forming of thermopl:
+ Turning, milling, grinc
dimensional accuracy requirements (material
at room temperature)

+ hot-gas welding

+ Butt welding of heating elements

manufacturing techniques / semi-
finished pracessing / Types of semi-
finished products /

* Sheets less than 15 mm thick
+fol
* Biaxially stretched films

+ Ultra-fine films below 20 pm thickness

« Rods, rods
* Qther hollow profiles and/or branched
profiles

Selection of materisls / dimensional  # till 0,2

accuracy / for product application

«conditions / Post-shrinkage at

higher temperatures[%] /

Selection of materials / dimensional  « till 0,2

accuracy / for product application

conditions / Swelling by water

abserption, maisture swelling (%) /

Selection of materials / * above 6+107°...12:107* -

‘- Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/9/2027] =

Figure 4: Expanded group “Polyacetals and polyvinyl alcohol”
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4 Selecting materials by requirements

4.1 Opening the “Selection criteria” dialog
Click “Selection criteria...” in the upper left corner of the material selection. The dialog has two panes:

e on the left the criteria tree with the main branches “Selection of materials” (material properties)
and “manufacturing techniques” (moulding production, semi-finished processing),
e on the right the list of currently selected criteria.

B8 PolSelec - Material selection and Information System for Plastics (Version 3.5.60) - o X
Program View Settings Help

Selection criteria |

= [ eerr— [ topication e |
H 1 Enter search term " Application requirements.
‘ £ | Ocrouwpty )
T; " Selection of materials
= » ps » Material structure and condition
.E: PS-LMW » Solubility and adhesiveness b
= sMs » Media resistance and water absorption
58 » Thermal and hydrothermal resistance g/em?,
SB-HI » Weather and radiation resistance ———
PS-FR » Mechanical, acoustic and tribological properties _
E SBFR » Thermal conductivity and gas or vapour permeability -
'ré SB-FRVIV * Electrical and dielectric properties I
2 <8z * Optical and physiological properties
T:‘ $8-Z-CB * Flammability and fire behaviour
;E SB-Y-CB » [i) dimensional accuracy
2 » [i] Material prices and material availabilit | S —
K BS:ERLGRY ® prices oty T lecti - Thotstretch
i PS-GF25:3 > L) Repr ty of recycled el eg the relevant sel ec‘tlurj criteria
£ $E0DM " manufacturing techniques in the left part of this view. hincreased
o . .
ot » [i) moulding production tents (material
. SB-HI-T ~ semi-finished processing
:5 (PS+PE) pnts
é SAN
3 SAN-GF30{
3 SAN-FR-GF thickness
]
£ (SANENER branched
é; ABS
ABS-HI
ABS-GC
ABSA
MBS
ABS-FR VO,
ABS-GF7
ABS-GF151 ~
= — = [ serecuon or marerars 1 +avove v reniy
ABS-HI-GF15:5  Styrenic, acrylonitrile, acrylate polymers and pok v||
‘. Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/9/2027) P1u= | |

Figure 5: “Selection criteria” dialog with the criteria tree

Note: You can leave the dialog open while you work. Every change takes effect immediately, and the
result in the main window is updated continuously.

4.2 Selecting criteria

1. Expand the branch you need in the criteria tree by clicking the small triangle in front of the entry, e.g.
“Flammability and fire behaviour” » “flammability” > “Fire classes according to UL 94”.

2. The lowest level contains the selectable values with check boxes.
Select the values your material must meet, e.g. “VO (lowest fire risk)”.
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B PolSelec - Material selection and Information System for Plastics (Version 3.5.6.0) — (m] X

Program View Settings Help

Selection criteria
I s o) errr—
§ Enter search term E Application requirements...
‘ £ | [Grouphy
s | . .
s SR | 7 Selection of materials
] b ps » Material structure and condition
é‘ PS-LMW * Solubility and adhesiveness b
= SMs » Media resistance and water absorption
3 » Thermal and hydrothermal resistance g/cm’.
SB-HI » Weather and radiation resistance =
PS-FR » Mechanical, acoustic and tribological properties _
's‘ SB-FR * Thermal conductivity and gas or vapour permeability -
£ SBFRVIM * Electrical and dielectric properties I
E 87 * Optical and physiological properties R
H $8-7-CB v F\ammablllly and fire behaviour
£ T 7 (i) flammability
= » [i] Flammability groups according to the oxygen index (LOl) |
8 ESER.SEH + (@) Fi i . .. lhotstretch
3 e (i Fire classes according to UL 94 Select the relevant selection criteria
£ T ([ vo dowest fire sk () in the left part of this view. hincreased
o dwm ents (material
58T vz
P SB-HI-T [He (highest fire risk) (i)
i = ts
" (PS+PE) > [i] smoke emission |
3 SAN » [i] inflammation temperatures
£ SAN-GF20: + [i] enthalpy of combustion (lower calorific value) [kWh/kg]
B SAN-FR-GF + [i) Composition of fire gases thickness.
5 -
g » (i) dimensional accurac
H (SAN+NBR . " ! y . o branched
E ABS » [i] Material prices and material availability
© ABS-HI > i) Repr ility of recycled
ABS-GC " manufacturing techniques
ABSA > (il moulding production
MABS * semi-finished processing
ABS-FR VO
ABS-GF7
ABS-GF154 .
— = ~ [erecuon or matenars 7 avove BT L1etiy
ABS-HI-GF1525  Styrenic, acrylonitrile, acrylate polymers and pol
‘- Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/8/2027] P =% |

Figure 6: Expanded branch “Fire classes according to UL 94”

The selected criterion appears immediately in the list on the right. In the main window, the button
“Selection criteria...” now shows the number of active criteria, e.g. “1 Selection criteria...”.

B Polselec - Material selection and Information System for Plastics [Version 2.5.

Program  View Settings Help

Selection criteria B
‘ g | @ L=y @ Ent b ® Applicat e Del
Y r—Y |
‘ 2| Oshowonl| + Selection of materials List of currently selected criteria:
_L; [ Group by » Material structure and condition Fire classes according to UL 94
E » Solubility and adhesiveness [ Vo llowest fire risk) L
= > s » Media resistance and water absorption
BS-LMW » Thermal and hydrothermal resistance g/cm’.
SMs » Weather and radiation resistance .8
8 » Mechanical, acoustic and tribological properties .
E s * Thermal conductivity and gas or vapour permeability
':'E PSR * Electrical and dielectric properties
= 538 * Optical and physiological properties .
T:‘ SBERVIM " Flammability and fire behaviour I
£ o2 + [i) flammability
2 » (i) Flammability groups according to the oxygen index (LOI)
S S8-LCE 7 (i) Fire classes according to UL 94
g BtEn) [ 0 lowest fire risk) (i)
= PS-FR-GF1| VI
PS-GF25:§ 8\42 E I hot stretch
3 SEPDM (] 8 (highest fire risk) (i) hincreased
b 58T » [i] smoke emission \ents (material
3 58-HIT - lammation temperatures
g (Ps+pD) + [i) enthalpy of combustion (lower calorific value)[kKWh/kg] -
] SAN + [i] Composition of fire gases
E SAN-GF30. + Li] dimensional accuracy
H SAN-FR-GF > |Ll Material prices and material availability iickness
© san-ner| " U Repr bility of recycled ial
ABS " manufacturing techniques branched
ABS-HI » (i) moulding production
ABS-GC » semi-finished processing
ABSA
MBS
ABS-FRVO| -
ABS-GF7 Styrenic, acrylonitrile, acrylate polymers and polyi Pl AR e L
‘. Full version [Neumann, Frank (Makrolar GbR Berlin) / usable unti: 10/9/2027] P14 | |

Figure 7: Criterion “V0” selected — it appears in the list of currently selected criteria on the right

Note: You can combine any number of criteria from different branches. A material is considered
suitable if it meets all selected requirements. If you select several values within one criterion (e.g.
several ranges of water absorption), it is sufficient for one of them to apply.
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4.3 Searching for criteria
If you do not know in which branch a criterion is located, use the search field:

Enter a search term in the field “Enter search term”, e.g. “injection”.
Click the magnifying glass to the right of the field. The number of hits is shown next to the
magnifying glass, and the first hit is expanded and highlighted in the tree.

3. Click the magnifying glass again to jump to the next hit.

B8 Polselec - Material selection and Information System for Plastics {

2.560) - o x
Program  View Settings Help

! Selection criteria [ = |
‘ @ | 1 select]
| amteror) QB ¥ popicaion e || o
T umber
i
‘ £ | Dshowonl| + selection of materials | ist of currently selected criteria
s [ Group by * Material structure and condition Fire classes according to UL 94
£ Designati v (i) material groups (7] vo tlowest fire risk) 4
= v ips [ styrenic, acrylonitrile, acrylate polymers and polyvinylcarbazole
[ polyolefins g/cm®.
LY [ Polyamides and linear polyurethanes
g [ Polyacetals and polyvinyl alcehol s,
- SB [ Linear polyanyl ethers and polyaryl esters
H SB-HI [[Jtinear polyarylsulphones and polyarylsulphides e
i PS-FR (] vinyl chlaride polymers, chlorinated polyalefins and polyethers _
2 SB-FR [ pelyfluoracarbons -
g = [ cellulose, starch and casein polymers I
£ o [ Polyurethane, polyether ester elastomers, polyether block amides
T
2 ezcE (] pelyimices :
> s [ ] Mat-reinforced thermoplastics
£ =2 [ Jpress and injection moulding materials based on phene- and aminoplastics|
] FR- |
& ESaRRaCRl| [ Press and injection moulding materials based on unsaturated polyester, epoxy, [——
S| (] Duroplastic laminates and vulcanized fibre
z SEPDM [ cast resin moulding materials hincreased
Y 58T [CJLC polymers (thermoplastics) tents (material
é SB-HIT (] polyarylstharketonas
i (PS+PE) » [i) molecutar structure ents
k-] SAN + [iJ Thermal conversion ranges
E SAN-GF30: + [i) material composition
é SAN-FR-GF - B :ernlu( density PR khickness
- [
(SAN+NBR i) Cohesion energy density in (Jfem) %
P + [i] material modification branched
ABS-HI * Solubility and adhesiveness
T * Media resistance and water absorption
» Thermal and hydrothermal resistance
ABSA 'y
» WMaathar and radiatinn racictanca e
MABS ‘« N
ABS-FRVO|
— - T — ~
ABS-GF7 Styrenic, acrylonitrile, acrylate polymers and poh - ||
‘. Ful version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/9/2027] F1u= | |

Figure 8: Search for “injection”: 9 hits, the first one is highlighted

Note: The search is only started with the magnifying glass, not with the Enter key. The entire hierarchy
of selection criteria is searched.

Use the button with the double arrow to the left of the search field to collapse the whole tree so that
only the main branches are visible.

4.4 Displaying additional information

In many places you will find the information icon (a small “i”’). Click it to display explanations:

e The information icon in the upper left corner of the dialog explains how to use the dialog.
e The information icon next to a criterion shows notes on that criterion, e.g. which materials are
excluded by a selection.
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B PolSelec - Material selection and Information System for Plastics (Version 3.5.6.0) — (m] X

Program View Settings Help

Selection criteria
‘ - @ | 8 select] ® ,;”—‘
§ injection ® 0 Application requirements... Delete
| = | Numberof ! 5
H « Click the associated (1) informatien icon to view additional informatien about List of currently selected criteria:
g D show onl | * ¢ celection crterion -
E [ Group by || » You can leave this window open. The selection is applied immediately, and the Fire classes according to UL 94
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Figure 9: Instructions for the “Selection criteria” dialog
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Figure 10: Note on the criterion “dimensional accuracy”

4.5 Using application requirements

For typical applications, ready-made combinations of criteria are available, the application
requirements. You therefore do not have to put the individual criteria together yourself.

1. Inthe “Selection criteria” dialog, click “Application requirements...”.

2. On the left, select an application, e.g. “Film hinge”, “Refrigerant resistance”, “Fuel Resistance”,
“Gear and worm gears” or “Microwave suitability (heat resistant)”. Each entry has a short
description.
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3. Ontheright, select the appropriate variant, e.g. “high alternating bending frequencies” »
“Operating temperature > 15°C”.
4. Click “apply selected requirement...”.
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Figure 11: Application requirement “Film hinge” with the selected variant

The associated criteria are added to your selection. In the example, the number of active criteria
increased from 1 to 9. Close the “Application requirements” window with the cross in the upper right
corner. The criteria that were added are shown in the right-hand list of the “Selection criteria” dialog.
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Figure 12: List of selected criteria after applying the application requirement
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Tip: You can then extend the added criteria or remove individual ones, just like criteria you selected
yourself.

4.6 Removing criteria

1. Inthe list on the right (“List of currently selected criteria”), select the values you want to remove.
They are highlighted in red.
2. Click “Delete” at the top right.
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Figure 13: Criterion “extremely high” marked for removal — the “Delete” button is active

Alternatively, clear the check box directly in the criteria tree on the left.

5 Evaluating the result

5.1 Number and marking of the materials

Close the “Selection criteria” dialog or leave it open. Above the materials list you now see “Number of
Materials Found”, e.g. “6 / 868”: 6 out of 868 materials meet all requirements.
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Figure 14: Main window with active selection criteria

In the materials list and in the material profile, the background colour shows whether a material is
suitable:

Meaning

Green The material meets all currently selected requirements.

Beige / orange The material does not meet all currently selected requirements.

The material profile also states this under “Notes”.

5.2 Showing only suitable materials

Select “show only the materials of the current selection criteria”. The list then only shows the materials
that meet all requirements.
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Figure 15: Only the 6 materials found are displayed

5.3 Identifying fulfilled criteria in the material profile

In the material profile, the values that match a selected criterion are marked with a tick. This lets you see
at a glance why a material is suitable or which criterion it fails to meet.
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Figure 16: Tick at the fulfilled criterion “V0 (lowest fire risk)”

5.4 Legend

Click the information icon to the left of “Selection criteria...” to open the legend. It explains the colours
and symbols used in the materials list:
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e Umbrella symbol: weather-stabilized

e Flame symbol: heat-ageing-stabilised

e Tap symbol: hydrolysis- and wash liquor-stabilized

e Light bulb: preferred material in the current project (see section 6.2)
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Figure 17: Legend of the materials list

6 Working with projects

You can save a selection, i.e. criteria, preferred materials and project details, as a project and load it
again later. To do so, click the “Project” bar above the materials list.
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Figure 18: “Project” menu

Menu item ‘ Function

Create a new project... Starts a new, empty selection.

Load project... Opens a saved project.

Save project / Save project as... Saves the current selection as a project file.

Project information... Enter the name, processor and description of the project.

manage preferred materials... Mark materials as preferred.

Print / print preview... Print the selection criteria and the list of results.

6.1 Project information

Under “Project information...” you enter the Project name, the Processor and a formatted Description.
Confirm with “Apply”. The details also appear in the printout.
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Figure 19: “Project details” dialog

6.2 Preferred materials

Materials that are preferred in your company, e.g. because they are already approved or available, can

be specially marked in the project:

In the “Project” menu, choose “manage preferred materials...”.

P wnNPE

Click “Apply”.

Narrow down the list using the “Search text” field, e.g. with “PP-FR”.
Select the materials you want and click “Add”. They appear in the lower list.
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Selection of materials / Flammability ¢
and fire behaviour / flammability /
Fire classes according to UL 94 /

* V0 (lowest fire risk)

Selection of materials / Fammability
and fire behaviour / flammability /
Flammability groups according ta
the axygen index (LO) /

+ 101 below 0.50 ... 0.30: Self-extinguishing and
no independent spread of fire through flames

Selection of materials / Fiammabllity
‘and fire behaviour / inflammation
temperatures / with positive ignition
(ignition temperatures) /

Commercial products Pu=

+ above 350...450°C

Selection of materials / Fiammability
and fire behaviour / inflammation
temperatures / without positive
ignition /

+ above 400...500°C

Selection of materials / Flammability
3nd fire behaviour / smoke
emission /

+ Moderate smoke development

® Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/9/2027] P/

-—|—+\w\

Figure 20: PP-FR VO has been added as a preferred material

Preferred materials are marked with a light bulb in the materials list.

it in the lower list of the dialog and click “Remove”.

To remove a material again, select
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Program View Settings Help
@) Material profile;

Number of Materials Found: 6 / 868

show only the materials of the current selection criteria Material designation
. PP-FRVO

[[] Group by material group

Materials group
Designation Materials group I polyolefins

» PP-FRVO @ polyolefins Description .
Polypropylene according to DIN 16774 with particularly effective fire protection

Material selection

- L 1 ethers and pal i 4
EBNpoloc, i} near palyaryl ethers and palyary| ssters equipment, Density 1.00..1.05 g/cm®.
vDove Vinyl chloride polymers, chlorinated polyalefins and polysthers s
PCTFE pelyfiuoracarbons « The material meets all currently selected requirements.
v
H ETFE-Z polyfuorocarbons
g PEEST-FR SH/D7525 Polyurethane, polyether ester elastomers, polyether block amides
2
K] Selection of materizls / Flammability  « Halogen compounds not present -
8 and fire behaviour / Compasition of  » Nitragen compounds not present
& fire gases / * No sulphur compounds present
3
s Selection of materials / Flammabllity  + above 10
3 and fire behaviour / enthalpy of
g combustion (Jower calorific value)
[kWh/kg] /
Selection of materials / Flammabllity % + VO (lowest fire risk)
F] and fire behaviour / flammability /
- Fire classes according to UL 94/
3 Selection of materials / Flammability  + LOI below 0.50 ... 0.30: Self-extinguishing and
8 and fire behaviour / flammability / no independent spread of fire through flames
= Flammability groups according to
E the oxygen index (LOI) /
g Selection of materizls / Flammability  + above 350...450°C
£ and fire behaviour / inflammation
S temperatures / with positive ignition
(ignition temperatures) /
Selection of materials / Flammability  + above 400..500°C
and fire behaviour / inflammation
temperatures / without positive
ignition /
Selection of materials / Flammability  + Moderate smoke development
and fire behaviour / smoke
emission / .
® Full version [Neumann, Frank (Makrolsr GbR Berlin) / usable until: 10/3/2027] = =% |

Figure 21: Preferred material with light bulb symbol in the materials list

6.3 Printing

“Print / print preview...” opens a preview containing the project details, all selection criteria with their
path in the criteria tree, the legend and the list of results. Use the printer icon at the top to print the
report. At the bottom right you can choose the page view and zoom the preview in or out.
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Printing / Print Preview

=
e

PolSelec 3.5.6.0 - Copyright @ 2026, Makrolar GbR Berlin
File

Project
Processor.

Description:

Selection criteria:
\Water absorption to saturation after storage at 23°C
Medis resistance and water absorpfion / water sbsoeption /
below 0,2
from0.2...0,8%
over0.8 .. 20%
Hard and semi-hard elastic materials (tensile modulus) or soft and rubber elastic materials (Shore hardness)
Mechanical, scoustic and inbologicsl properties / Siifiness and hardness / Rigidity and hardness at 23°C /
over 1000 ... 2000 N/mm?
over 80 .. 1000 N/mm?* (semi-hard)
Stretchable materials
Mechanical acoustic and tribologics properties / Deformation behaviour with rapid tenaile foading /
Elongation at yield point from 10
Notched impact strength at 23°C
Mechanical, scoustic and trbologica properties / nofched bar impact feat /
lofty
Fire classes according to UL 94
Flammabilty and fire behaviour / fAiammability /

VO (lowest fire risk)

Legend

Results (list of materials)
FReRYD
FoTEz

# heategeng siasilsed 4 weatherstsbilzed " hydrolysis- and wash iquer-siabiized

PET pomosFR voove
ErEz PEESTFR SHDTES

&

=

Figure 22: Print preview of a material selection

7 The “Extras/additional functions” tab

The “Extras/additional functions” tab on the left edge of the window gives access to four calculation and

information tools. Select them with the sub-tabs at the top:

Sub-tab ‘ Purpose

Percentage of regenerate
(Thermoplastic processing)

Forecast of how a regenerate content affects a property
over several processing cycles.

Heat aging (Application temperatures)

Expected application time of a material depending on the
application temperature.

Continental and marine climate zones
(Calculation of water saturation
concentration)

Climate-dependent water saturation of the materials for a
selected climate zone.

Climate maps (UV radiation and
temperatures)

World maps of UV radiation and annual temperatures as a
decision aid.

Some sub-tabs show a help text on the right. Use the “Help” tab on the right edge to hide and show it.

With the help hidden, the chart has more space.
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7.1 Percentage of regenerate

Here you determine how much regenerate (recycled material) you can add to a thermoplastic without a
property limit being undershot or exceeded. The basis is a measurement series (master curve): it

describes the measured course of a property at 100 % regenerate over several processing cycles.

PolSelec contains about 200 such measurement series.

B8 Polselec - Material selection and Information System for Plastics (Version 3.5.6.0)

Program  View Settings Help

Pe

‘ Find Measurement Series... || own measuring series. ‘

Material selection

Extras/additional functions

You can search the database for a suitable measurement series or create your own

measurement series.

Commercial products

rate Heat aging Continental and marine climate zones
(Thermoplastic processing)  (Application temperatures)  (Calculation of water saturation concentration) (U radiation and temperatures)

- O

Climate maps

X

Calculation of permissible recycled material percentages in the
processing of thermoplastics.

‘You would like to know the maximum amount of recycled material that
can be added during processing to ensure that a specified property fimit is
not exceeded.

General information

+ The reprocessing of thermoplastic recycling material (reclaim,
regranulate, recyclate) usually fails because of the uncertainty
about the effect of recycling additives on the quality of plastic
products under practical conditions. This is usually based less on
objections that can be justified on factual grounds than on
prejudices that generally label wasle additives as an
impermissible quality risk, and on a lack of experience.

* Througha ination of i and ion, the
permissible recyclate percentages for measurable quality criteria
of plastic products are determined. This concept was thoroughly
tested experimentally for the most impertant plastics, processes
and quality requirements.

* The shoriest recycling route (closed material cycles in the
processing plant), which offers the greatest economic and

ecological advantages, is used as an example. The well-known
dependence of the part properties on the processing cycles
leads to fhe determination of the limit recydate content. Above a
certain limit recyclate content, the specified property limit value
is no longer undershot or exceeded, even with any number
of material cycles. This limit is identical with the maximum
permissible proportion of refurn material. Lower percentages do
not pose a problem for the utility value of the product

* Ifthis limit value is determined by systematic tests. a

effort (tests, A i is
involved. Instead of predicting the property changes by means of
complex tests. itis advisable to use a calculation model in
order to determine the limit recyclate content.

+ For the recyclate content that can be added, which does not
exist as a material-related fixed value, the flat-rate value of 20%
is often mentiened in the company literature of the raw material
manufacturer. In fact, however, this percentage can often be
considerably exceeded depending on the moulded part
‘With regard to the processing properties, the influence of the
recyclate on intake and flow behaviour (molecule degradation/
crosslinking reactions) must be taken into account. However, the
usual deviations in processing parameters (ime, temperature,
pressure) can usually be neglected

The influence of difierent recycled material percentages on the property
profile can be considered. Here you can specify the desired recycled
material percentage. The software then determines the coresponding
characteristic curve.

v

- H
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Figure 23: “Percentage of regenerate” sub-tab before a measurement series is selected

Selecting a measurement series:

1.

conditions and the source.
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Click “Find Measurement Series...”. The “Search Measurement Series” dialog lists all measurement
series with moulding material/material, property, unit, manufacturing process and addition rule.
Narrow down the list using “Material designation” (e.g. “PA6”) and/or the “Property” drop-down

Double-click the measurement series you want, e.g. “PA6 / tensile strength / Injection moulding”.
The lower part of the dialog shows the product designation, property specification, processing

Close the dialog with the cross at the top right. The chart now shows the measurement series.
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7 material percentage. The software then determines the corresponding
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Figure 24: Selected measurement series with its source in the “Search Measurement Series” dialog

Reading the chart: The x-axis shows the processing cycles, the y-axis the selected property. For each

cycle, the blue bars show the minimum and maximum values of the master curve (100 % regenerate),

the green bars the calculated values for the regenerate content you have set. Point the mouse at a bar to

display the values for that cycle.

Settings:
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Program View Settings Help

Percentage of regenerate  Heat aging Continental and marine climate zones Climate maps
(Thermoplastic processing)  (Application temperatures)  (Calculation of water saturation concentration}  (UV radiation and temperatures)

‘Calculation of recycled material percentages in the

Regenerate content [% processing of thermoplastics.

‘ Find Measurement Series... | own measuring series... ‘

You would like to know the maximum amount of recycled material that
can be sdded duning processing to ensure that & specified property iimit is
ded

‘ Display of valuss: (&) absoluta () relative [_] Average Values
ot excee

General information

* The reprocessing of thermoplastic recycling material (reciaim,
regranulate, recyclate) usually fails because of the uncertainty
about the effect of recycling additives on the quality of plastic
products under practical conditions. This is usually based less on
objections that can be justified on factual grounds than on
prejudices that generally label waste additives as an
impermissible quality risk, and on a lack cl (e
Through a of he
permissible recyclate percentages for maasuraple quality criteria
of plastic products are determined. This concept was thoroughly
tested experimentally for the most important plastics, processes
and quality requirements.
‘The shortest recyciing route (closed material cycles in the
processing plant), which offers the greatest economic and
ecological advantages, is used as an example. The wel-known
dependence of the part properties on the processing cycles
leads to the determination of the limit recyclate content. Above a
certain limit recyclate content, the specified property limit value
is o longer undersnot or exceeded, even with any number
‘of material cycles. This limit is identical with the maximum
permissible proportion of refur material. Lower percentages do
not pose a problem for the utility value of the product.
* Iithis limit value is determined by systematic tests, a

rt (tests,

involved. Instead of precicting the property changes Uy T
complex tests, it is advisable fo use a calculation model in
‘order to determine the limit recyclate content.
Far ihe recyclate content that can be added, which does not
exist as a material-related fixed value, the flat-rate value of 20%
is often mentioned in the company literature of the raw material
manufacturer. In fact, however, this percentage can often be
considerably exceeded depending on the moulded part
‘With regard to the processing properties, the influence of the
recyclate on intake and flow behaviour (molecule degradation/
crosslinking reactions) must be taken into account. However, the
usual deviations in processing parameters (ime, temperature,
pressure) can usually be neglected.
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The influence of diffierent recycled material percentages on the property
profile can be considered. Here you can specify the desired recycied
material percentage. The software then determines the corresponding

1
@ 100% (Master) min. 73
© 100% (Master) max. 74
@ 30% min. 3
@ 30% max.
3 7

5
Processing cycles characteristic curve.

o |

® Full version [Neumann, Frank (Makrolar GbR Berlin) / usable until: 10/9/2027] =

Figure 25: Chart with the values for cycle 1 at 30 % regenerate content

e Regenerate content [%] — enter the desired percentage or change it with the arrows. The chart is

recalculated immediately.
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e Display of values “absolute” — the y-axis starts at zero.

e Display of values “relative” — the y-axis is stretched to the range of the data, so that even small
differences become visible.

e Average Values — instead of minimum and maximum, only the mean value of the master curve and
of the regenerate content is shown per cycle.
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Program View Settings Help
Percentage of regenerate  Heat aging Continental and marine climate Zones Climate maps
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Calculation of recycled material percentages in the N
processing of thermoplastics.
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You would fike to know the meximum amount of recycled material that
can be saded during processing to ensure that & specified property iimit s

‘ Display of values: (8 absolute () relative [ Average Values
ot exceeded.

Material selection

@ General information

* The reprocessing of thermoplastic recycling material (reclaim.
regranulate, recyclate) usually fails because of the uncertainty

s
about the effect of recycling additives on the quality of plastic
products under practical conditions. This is usually based less on
objections that can be justified on factual grounds than on
prejudices that generally |abel waste additives as an
impermissible quality risk, and on a lack of experience.

Through a ination of experiment and ion, the
permissible recyclate percentages for measurable qualty criteria
of plastic products are determined. This concept was thoroughly
tested experimentally for the most impartant plastics, processes
and qualty requirements.
The shortest recycling route (closed material cycles in the
processing plant), which offers tne greatest economic and
ecological advantages, is Used as an example. The welk-known
dependence of the part properties on the processing cycles
leads to the determination of the limit recyclate content. Above a
certain limit recyclate content, the speciied property limit value
is no longer undershot or exceeded, even with any number
of material cycles. This limit is identical with the maximum
permissible proportion of return material. Lower percentages o
not pose a problem Tor the utilty value of the product
* If this limit value is determined by systematic tests. a
i effort (tests, 3 ions) is
involved. Instead of predicting the property changes by means of
complex tests, itis advisable to use a calculation model in
order to determine the limit recyclate content.
For the recyclate content that can be added, which does not
exist as a material-related fixed value, the flat-rate value of 20%
is often mentioned in the Company [Rerature of tha raw material
manufacturer. In fact, however, this percentage can often be
considerably exceeded depending on the moulded part
With regard to the processing properties, the influence of the
recyclate on intake and flow behaviour (molecule degradation/
crosslinking reactions) must be taken into account. However, the
usual deviations in processing parameters (time, temperature,
pressure) can usually be neglected.
The influence of diflerent recycled material percentages on the property
0 profile can be considered. Here you can specify the desired recycled
1 3 5 7

material percentage. The software then determines the corresponding
Processing cycles characteristic curve. .
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Figure 26: 60 % regenerate content, average values displayed
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Figure 27: Relative display with the help text hidden

Creating your own measurement series: Use “own measuring series...” to enter your own measured
values. Enter the moulding material/material, property, unit and manufacturing process, select the
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addition rule and enter the values (from/to) for at least 6 processing cycles in the “Measurement series”
table. “Apply” adds the measurement series to the chart.
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Figure 28: “Create your own measurement series” dialog

Note: The logarithmic model applies to properties determined by heat or mass transport processes
(e.g. viscosity, stress cracking, thermal conductivity). For all other properties the linear model is
sufficient. This explanation is also available via the information icon next to “Addition rule”.

7.2 Heat aging

Here you can see how long a plastic can be used at a particular application temperature. PolSelec
converts the stored continuous heat resistance (based on 3 years) to other temperatures using the
Arrhenius law. A constant effect of the temperature is assumed.

1. Select a material in the “PolSelec material” list. You can also type the designation, e.g. “PA6”, and
confirm with Enter.

2. PolSelec shows the permissible application temperature for 3 years of continuous temperature load,
e.g. “from 75 to 90°C”.

3. The chart contains one curve for each temperature level in this range. It shows the application time
in years over the application temperature.

4. Use “Display range of application temperature — from:” to set the lower limit of the x-axis.
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] years continuous temperature load:  fram 75 to 90°C software determines the course of the application fime st
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g materials (e.g. glass, carbon products,
E 15 minerals, inorganic oxides) the
£ mechanical property level (e.g. tensile
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Figure 29: Heat aging for PA6 — values at an application temperature of 56 °C

Point the mouse at a point on a curve to see the application times of all curves for that temperature. In
the example, PA6 of the 90 °C level can be used for about 43 years at 56 °C.

Options: The button next to “10 Kelvin” opens the “Options” dialog. There you specify the temperature
change at which the service life of organic materials is halved (experience-based Montsinger rule, default
10 Kelvin). “Apply” recalculates, “Default values” restores the initial value.

Percentage of regenerate  Heat aging Continental and marine climate zones Climate maps.
(Thermoglastic processing)  (Application temperatures)  (Calculation of water saturation concentration)  (UV radiation and temperatures)
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Figure 30: “Options” dialog for heat aging

Note: With filler and reinforcing material contents above about 10 %, the heat ageing resistance may
change. Notes on this can be found in the help text to the right of the chart.
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7.3 Continental and marine climate zones

Plastics absorb different amounts of moisture depending on the climate. This sub-tab uses the water
saturation concentration (water storage) to calculate the climate-dependent water saturation
concentration for a selected climate zone.

On the left, select the “Continental climate” or “Marine climate” tab.
2. |Ifrequired, use the “Legend” tab on the right edge to show the meaning of the colours.
3. Double-click the desired region on the map. The “Climate-dependent water saturation
concentration” window opens.
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Figure 31: Map of the continental climate zones with the legend shown

Tip: When you hover over the map, a magnifier appears. Double-click a clearly coloured area; areas
without an assigned climate zone do not open a window.

The window shows the selected climate zone and the absolute humidity at the base point at the top. For
each material, the table shows the water saturation concentration for water storage and, next to it, the
calculated climate-dependent water saturation concentration.

o Filter — shows only materials whose designhation contains the text entered (e.g. “PA6” also finds
PAG6).

e own value of the water saturation concentration — enter your own value; the climate-dependent
value appears to the right.
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Figure 32: Result window for the mild tropical and winter cool warm dry climate, filtered by “PA6”

Tip: You can leave the window open and double-click another region of the map. The values are then
recalculated immediately for the new climate zone.

In the “Marine climate” tab, the map distinguishes between cold, temperate and warm marine climate.
It is operated in the same way.
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Figure 33: Result for the warm marine climate

7.4 Climate maps

The climate maps help you estimate the loads to which a component is exposed at its place of use.
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Global UV radiation — average annual global horizontal irradiation in kWh/m?2. The legend on the
right classifies the ranges: below 1100 kWh/m? no UV stabilisation is required for many plastics,
above 1800 kWh/m? the requirements for UV stability are highest.

Global annual temperatures — select “minimum temperature”, “maximum temperature” or
“average temperature” at the top to display the corresponding world map.
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Figure 34: Global UV radiation with legend
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Figure 35: Average annual maximum temperature
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8 Quick guide: five steps to the right material

Open “Selection criteria...”.
Select requirements in the criteria tree or apply a suitable application requirement; use the search if
needed.

3. Inthe main window, select “show only the materials of the current selection criteria”.

4. Click the materials found one after the other and check the material profile. Ticks show the fulfilled
criteria.

5. Save the selection as a project and print it if required.

9 Tips and frequently asked questions

Question ‘ Answer

No materials are found. The combination of requirements is too strict. Remove individual
criteria or select further values within a criterion, and watch the
“Number of Materials Found”.

The search in the criteria tree Start the search by clicking the magnifying glass, not with the Enter

does not respond. key.

| cannot see any ticks in the Ticks only appear for criteria that are currently selected. Scroll

material profile. down in the profile table if necessary.

The text is too small. Zoom in using the slider (—/ +) at the bottom right of the status
bar.

What exactly does a criterion Click the information icon next to the criterion.

mean?

The chart under Hide the help text using the “Help” tab on the right edge.

“Extras/additional functions” is
too narrow.

Which values are behind a bar Point the mouse at it; a tooltip shows the values.
or curve point?
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