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Proell Information:

Family owned company,
since 1938
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About 150 employees

3 subsidiaries & 1
production base at
Germany HQ
Leading FIM/IMD ink

manufacturer
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Proell - Worldwide

i Co., Ltd., PR China
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Proell, Inc. St. Charles, IL, U
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Core Competences:
R + D center
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Core
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ompetences: Screen Printing Facility
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IMD/FIM Process
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Different IMD/FIM structure:

Look, touch, feel
variabilities

. 4

Dual Cure-Lacquer

transparent film screen printing decoration
transparent film

screen printing ink

screen printing decoration

Injection moulding

Injection moulding transparent film

resin screen printing decoration

resin

Back molding Over molding
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Application example
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Application example

ra

7 4 COLGRS®
Proell, 2018,Jas8n



l Priill

GCELEGHSE, |

J
Fub oUblbEss



idden Design of Ambient Lightir

Application example

Proell, 201¢ CELGHSE! | 1)

FOR SUCCESS



Proell, 2018, i



Hidden Design of Ambient Lighting & its Paiting Solutions

Application example

Lincoln MKZ

Makrofol® HF278 G-4 265um
large area w/ matte
Norilux DC coating
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Application exampl
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Application example
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Application example
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Hidden Design of Ambient Lighting
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Role of Ambient lighting:

% Changing the appearance of interior in the night, endue night recognition
among different brands.

¢ Light range & color show more features, luxurious, warm, sport, scientific

* Highlight car character lines, make interior look more stereoscopic,

amplify car space visually

s Summation:
v Alittle illumination function
v' decoration > practicability
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Type of ambient lighting

Direct lighting through light-
guiding materials, such as:
v" instrument profile

v" cup holder profile

v' toplight profile

v" switch/knob profile

v’ panel trims

Indirect lighting through reflection
or refraction of lighted interface,
such as:

v’ dashboard

v Door trims

v panels

No printing

Proell, 2018,.9a88n

hidden Design by Printing inks v

By ourselves?
Or
By supplier?
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Smart Surface protection
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» 10s of Interior Use Cases

Smart Overhead Control Panel Smart Deco Panel
Sunroof/light controls, ambient light stripes * Seat & mirror controls
»  |MSE wire harness across front to rear zones ) *  Touch on veneer/leather/fabric/metal

Smart Steering Wheel
Turn signal controls (e.g. rear mounted)
*  Gear shift ops (e.g. rear mounted)
*« HOD (Hands-On-Detection)
IVI/drive controls

Connectivity

* Reposition NFC,
WIFi-BT antennas on
contoured surfaces

Smart Vents
* Shim line active vent controls
*  Temp/ Fins

IMSE Wiring Harness
* Door panel IMSE
harness, front/rear

Smart Deco Panel

«  A/C &IVIcontrols

*  Active zones

*  Touch-on - veneer/
leather/fabric

Smart Door Handles
+  Window & door controls

3D Center Console
* 3D trackpad, IVl controls
Mood lllumination * Drive mode 3D knobs

Rear 3D Center Console
* 3D trackpad, IVI controls
*+  Seat controls

Smart Slimline Deco Panel
+  Seatcontrols

Appearance texture, effect amblent I|ght|ng
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Ink role on smart surface?

-3
v Realization of all kinds of appearances, effects,

capacitive function
v Ambient lighting & Backlit design
v’ Parts integration (FIM or lamination)

v Smart surface protective

Proell, 2018, -
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Parts integration by Proell FIM/IMD inks

Roesin
Eil FC PC Blends ARS ] [T TR Silicane Rubber Pa Fe PR
m
Dsooration laysr: Dacoration mysr:
= Decoration layss Dacoration layss Decoration layss Decoration layer; DCacoration layss Decoration layer:
TR M er Nk ar BEIH er PTRMerNIK et PEINAr e o M2 or POI N or HTR M ar8IKor PCINar || HTR A or BCIN o SWR HTR N or POl M or HTRNarNIKer POIN || HTR N or M2Kor POIK o HTE, XWR
WA, KMA WA
. EWR EWR XA or XA KR
FC g Azneswe laper
;:ﬂ:'::ﬂi":;’; - ;";"::'.’ru:r";lf_'; . Adheslve necessary: MerPETE D33 or CAHTorLT ar HTR N D33 +051 || 3R needs sdneshe XIWR need achesive Adheslve neczzsany *
e ea o 2 paa oe m CAHTorLTor BMK Norloryil 093 or 051 * or Noricryt® 933 sayer: HTR M 053 layer: MTA N 053 BMK or AFM
Decomfion layer: Decoration laysr: Decoration layer: Diecoration layer: Decoration layer
TR N or K2% or PCI N or HTR M or M2K or PCI M ar HTR N, NI, FCI K or XIWR HTR M, N2, FCI N ar HTR W' or BCIN * or or XWR Decaraton lager Decaration layer: HTR, XWR
MR HWE EWE :'LI;N or PCI N or mﬂmril;:ﬂ: _— :‘IIRHN or M2K or PO or
P Blend Adheshe necessary: Adheshe optionally: DrX'HHI" e Adhesive layer
Achesive opsoraily Aghastve opbonally: CAHTorLT or BMKar Adhashoe necessary: CA HT or LT or HTR N 033 4051 FER
CAHT or LT er KTR N 052 CAHT orLT or HTR K MocrlPETE053 or Morkryi® || MorPETE033 er ar D51 * or Norkrsb® 083 er o e LA
or MZK 093 or GMK 053 or M2K 052 or GME 153 Herlcryids 093 BMEK e
Decorafion layer: Cecoration laysr: Decoration layer Diecoration layer Decoration layer EH::_%" T;K Cecoration layer: 5 atiom NI, KNG
WIK or KWR NZK or KN R NorlFETE MK or KWR HorFETE HerlFETE or N2K or KWR g R WorlPETE MIK or XIWA N;‘I:ﬁn;'ﬂoﬂ'?;l"—.&mmﬁ .
NIX or XINR
FET Achezive cplcrally: Adhesive opHonalty: Adheshe aptionaliy: Adheshe necessary: Adhesie ars Adheslve optonally Adheshe arr m’“ layer
CAHT or LT or NZK 033 er CA HT or LT or N2K 053 CA HT or LT or NarPETE Adheshee optionaly: CA HT or LT or HTR N 033 +051 ChHTD‘_LT':;r"’m.R'N HTR M 033 or K2K 053 Suk nmPl H“'“ -
HTR N 053 0r SMK of HTR M 393 or GMK 153 or GME NorlFETE 033 ar 051 or Norcrt® 093 or ZME || SR ETE L or BME
Dﬁm:tlngéal.ﬁf: an e Decoration layer Diecoration layes Decoration layes
LN or ) H“T’C'“R N“w e HTRMOrFCIN o HTR M ar PCI K ar HTR M ar FCI N * or Nerzrl Decaration layer: HTR N,
Noricryl® [adhesives) Horicryl Norlcryi HTR K arFoi M
PRBA Adhesive opbionally: Adheshoe aplionaliy: - - Horicrgtd Aghzsive layer
Adhesive optionally: A HT o LT or HTI‘! " Adheshoe aptianaliy: Adheshes optianaliy: CA HT or LT or HTR N 083 +051 Adheshie nscsssary: FFX
HTR M 093 or CAHT 053 ar MIK 053 ar SMK CA HT or LT or MorPETE or MorlFETE 092 or or 081 "or BMK or AFM
or LT or SMK Noricryidor - 28K Noricryide 053 Noricryi#053 or BMK
TFU - MK e -
Moridmidd
- . . . - . - . . . - e
A MNoriAmid® NoriAmid® NoriAmid® NoriAmid®E MoriAmid® Adnesive:
SME. or APM
Decoration ink:
PP . XWR
*
corona .
Adhesive : PPX
Al Adhesive layer: Adhesive layer: Adhesive layer: Adhesive layer: Adhesive layer: Adhesive layer: Adhesive layer: SMK
SMK SME SMK SMHK SMK SMK SMK
~ L56400
Glacs TPI, SMK TP1, SMK TPI, SMK TPI, SMK - TPI, SMK -

Mote: *: Resin temperature =z 260 °C
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Typical IMD/FIM inks

NORIPHAN-" NORIPHAN" NORIPHAN"
HTR N N2K XMR/XWR
Industry Supplement Supplement for
benchmark for thin films capacitive electr. &
higher cohesion
High Tg polymer Medim high Tg Low Tg polymer
polymer
Soft
Hard Medium hard
thermoplastic - . elastomeric

Proell, 2018,4 - CO%%E?&JCCESS
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Smart surface protection with Norilux DC

[ Norilux® DC }

‘ hardcoated film \ ‘ NORIPHAN® HTR N decor |

NORIPHAN® HTR N decor uncoated film

Injection molded resin Injection molding resin

Resistance by Film + Ink Resistance by Ink only

Proell, 2018, -

COLORSY | ¥
FORISUGEESS



Hidden Design of Ambient Lighting & its Paiting Solutions

Smart surface protection with Norilux DC
Printing Substrates for Dual-Cure lacquers

= PC film (e.g. Makrofol®, Bayfol®)

= uncured hard coat film Makrofol® HF 312
XtraForm™ M HCL 250

* PMMA film (e.g. PLEXIGLAS®)
= ABS film (e.g. Bayfol® DF-A)
= PP film

» overprinting of silicone-free layers
(e.g. Proll IMD/FIM ink systems, such as
NORIPHAN® HTR N)

= Aluminum

COLORS® )
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Smart surface protection with Norilux DC

Excellent resistances

= Abrasion resistance;

a) Abrasion tester APG (Dr. Wazau; SN 27650):
>4 m (157.5inch) load: 100 N/cm?2

b) TABER® ABRASER (25 cycles; load: 500 g;
wheel: CALIBRASE® CS-10F)

gloss unit (60°): before testing  after
Norilux® DC-10 150 GU 110 GU
Norilux® DC-10/001 20 GU 20 GU

(substrate: PC film Makrofol® DE 1-1)

4 COLORS®
Proell, 2018,0886n 4
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= Hardness:

a) Pencil hardness: 2 H on Makrofol® DE 1-1
b) Erichsen hardness: 2.5 N on Makrofol® DE 1-1

Results mainly depend on the hardness of
the substrate (PC film)!

= Chemical resistance;

Tests according to automotive specifications
1) PV 3964 VW AG
2) GMW 14445

Procil, 2016, 98880 A omse
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=Chemical resistance:

Some tests according to automotive specifications are fulfilled:
3) VW50014 Ausgabe 2014-04 (PTL 8140)

4) VW 96183 Ausgabe 2017-05 (PTL 5536)

5) VW50190

6) Daimler DBL 9202 (Cockpit care product, Plastic cleaner)
7) PN 780 (2017-01)

CULERS®
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Resistance Test Results Norilux® DC-10 high gloss

Test, Testing Medium Evaluation: Norilux® DC-10 according Test- Temp.
high gloss to DIN parameter
(a)

Fastness to saliva ++ 53160-1 2h 37°C/ 99°F

Fastnass to perspiration ++ 53160-2 2h 37°C/ 99°F

Water resistance: Visible change of printed film ++ IS0 2835 24 h 20°C/ B8°F

Solvent resistance: 150 28356 5min 20°C/ 68°F

- Ethanol Visible change of printed film ++

- Test mixture (b) Visible change of printed film ++

Fuel resistance: 150 2835 & min 20°C/ B8°F

- Premium Visible change of printed film ++

- Regular gas Visible change of printed film ++

- Digsel Visible change of printed film ++

Alkali rasistance: - 2 5 % NaOH-solution {water) IS0 2836 10 min 20°C/ B8°F
Visible change of printed film ++

Detergent rasistance: - 1% Persil®-solution (water) IS0 2836 3h 20°C/ 68°F
Visible change of printed film ++

Resistance to vegetable fat: - Sunflower oil 150 2836 24h 20°C/ ®B8°F
Visible change of printed film ++

Resistance to skin cream: - Nivea® 24 h 20°C/ 68°F
Visible change of printed film ++

Heat resistance + (c) 30 min 120 °C /248 °F

Level of gloss (d) 156

Test TABER® ABRASER (e) Level of gloss according to abrasion 128 25 cycles

Tast WAZAU (f) >4 m 25N

Acid resistance: - sulfuric acid § = 1.24 g/ml & min 20°C/ 68°F
Visible change of printed film ++

Cross-hatch adhesion test (g) GtO IS0 2409

GCULGRS®
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Resistance Test Results Norilux® DC-10 high gloss

Teszt, Testing Medium Evaluation: Norilux® DC-10 according Test- Temp.
high gloss to Standard parameter
(a)
Rasistance to skin cream: — Type A Sunblock (h) PV 3964 VW AG 24h 80°C/176°F
Visible change of printed film ++
- Type B Hand cream (h)
Visible change of printed film ++
Resistance to skin cream: — Test Solution GMW 14445 Th 80°C/ 176 °F
Type Sun Protection (i) ++ (j}
Conditioning cabinet (1) Visible change of printed film ++ Proell2 (k)
Cross-hatch adhesion test (g) Gt 0O IS0 2409

Proell, 2018, -
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Smart surface protection with Norilux DC
Suntest® XLS+: Manufacturer: ATLAS MATERIAL TESTING SOLUTIONS,
Xenon arc lamp NXe 1500B, Duration: 168 hours (7 days)

product b* (before) b* A b*
(after)

Norilux® DC-10

high gloss

Norilux® DC-10/003 high 4,17 4,43 0,29
gloss, UV stabilizied

Norilux® DC-10/001 4,08 5,16 1,07 1,13
matt

Norilux® DC 10/004 4.34 453 0,26
matt, UV stabilized

COLORS®
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QUYV Accelerated weathering test

Norilux” DC Norilux” DC UV stabilized version
I T e
9 RS R VR OO - ot Bl ) DS S DR SO S S
0 500 1000 1500 2000 2500 3000 3500 o 500 1000 4500 2000 2600 3000 3500
hours 1500 3000 hours 1500 3000
DeltaE 12.69 14.33 DeltaE 114 2.19

Substrate;: PMMA

COLGRS®
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Smart surface protection with Norilux DC
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Large variety of:

Matt degrees, color shades, effect colors, special versions for effect

prints
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Smart surface protection with Norilux DC

Color Information

Norilux® DC

Dual Cure Protective Lacquer

Norilux® DC-10 high glossy e 1 0
Norilux® DC-10/001 matt k-
Norilux® DC 10/003 glossy, UV stabilized
Norilux® DC- 10/004 matt, UV stabilized

Other versions are available on request.

Summary

Most important properties of Norilux® DC
= highly formable

= excellent chemical resistance

= excellent abrasion resistance

[
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Smart surface protection with Norilux DC

“FIM + Norilux DC” advantages :

Freedom of design (3D and effect graphics)
Backlit option day/night design

Hiding flow lines

Protected second surface decoration
Chemical and abrasion resistant surface
Matt and high gloss surfaces in one part
hard surface, 2H, (DE 1-1)

excellent sun lotion resistance

AN N N N N W N N

EC/ —
2 COLGRS®
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Smart surface protection with Norilux DC

maitt grade

metallics

Proell, 2018,J r




Effect Design samples

Matt grade

Matt grade

.

\

Graphics

Metallic effect

Tinted versions

CELEGHS®, | 10
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High gloss project smples

Proell, 2018,J r
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Automotive trims
and bezels

Proell, 2018,k -
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Matt effect project amples

Makrofol® HF278 G-4 265um
large area w/ matte

Norilux DC coating

by Proell

» capacitive touch slider
» black panel design

greh

com/a2_nws_newsdetail?id
a0M6000000D4AQdEAN
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Dual-Cure fagguer

Dtial-Cure lacguer

Hffect decoration|ink

= &AL Stronger capabllity,
transp. film or plate o
not fully utilized yet¥

Cantrast decoratipn i1‘<

Opaque decoration ink

Injection moulding

resin

Proell, 2018, i
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Opaque decoration-ink:
|

Injection moulding

resin

ink Design



