Replacement of Electroplating Produced in a
Flexible Inline Production Platform

B AF

5 4% ]

L2 RIET

R4

7. £
-

:})_L"A_‘S




(® Hauzer: recvvo coarine

> Decorative PVD coating on plated substrate
FIMPVDIRZ, fERAERE THE
> Layer built up & ZH K
> Color development Fits k& &

> PVD replacing plating: the challenge! PVD#&/E4%: $kik!
> Motivation H [¥]
> Existing metallization technologiesHl. & K& B i EHA
> Cromatipic® as an Alternative to Electroplating B4 T2
> Layer built up & ZH K
> Functionality /£
> Plastic is first approach & 5N H7EE R = 5

> The Metalliner: 74 F &
> Concept &
> Modularity, Linear Motion System, Racks and spindles ik, RGFEEHEL
g, TAFFEA
> Coating Propertiesis = P it
> Conclusions %5i&

;,-;,““ | GROUP “’ Technology for you 2



Decorative PVD on plated substrate E% T./4 FPVD
Typical Layer built up

PVD Finish
| Chromium |
Nickel Wet process: electro plating
Copper HETLZ

Metals, ABS plastics

Well known “metal colors”
With high scratch resistance

wRPE, =i




A7 @ TECHNO COATING

Decorative PVD on plated substrate ®5.8% T./4 PVD

Quantify color
with photo spectro meter

Ser i R S A

In L* X a* X b* values
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PYD ( PACND TECHNOLOGY

Decorative PVD on plated substrate ®58% T./4 PVD

SPUTTERING versus ARC:

i B IR 5 5 EEL 3L

ACA Zr/Cr/Ti

Sputtering is giving more Colors:
Lower L values are possible

REIE M IR B B 2 B

A DAL 1B

UBM Zr/Cr/Ti



» PVD replacing plating: the challenge!
PVDE A HE: Hhik!
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Plastics applications in the automotive industry¥2 L 7815 % TV K 5 H
60% increase in the past decadertid & +EH N 7 60%

2000
2.5 Million Tons ABS

2010
4 Million Tons ABS

Interior 48% 43%
Exterior 24% 22%
Engine 19% 23%
compartment
Electrical 9% 12%
compartment
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Plastics — Other Then Automotive Applications

At ﬁﬂzﬂ’]ﬁ\“ﬁﬁ
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AR
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Decorative sets
i
Cosmetics and
Fashion

AT 1R 72 i

Sanitary
TV 7 i

Mobiles, PDA
MP3, cameras
FHl, PDA,
MP3,H1L
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Existing Solutions — Cu-Ni-Cr Electroplating

Bright chrome
0.2-0.3 pm —3 Microporous Nickel
Electroplated

Cu + Ni

~35 um

High “S” Nickel

Copper strike

Metalizing electroless

Wet process, partially banned in the EU due to the use of Cré+ (ROHS
EU Directive 2002/95/EC)
Restricted mainly to ABS and ABS-PC

IHI Grour “’ Technology for you
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¥D ¢ PACVD TECHNOLOGY

Motivation — Al Metallization (Cr-like look)

Existing solutions — Al Metallization (Cr-like look)

DA RTr %- meRit GMIE-5)

Possible disadvantages:

A e 3E R AT BR A
. Multi-layer (base coat, PVD metal(s) and
topcoat) with different thermal expansion
properties
= ZEA (FEERE, PVD £RELKTRERGR
B> BENFEREIKE
. Tendency to failure on climate and
thermal shock test
= SRR R e R T A

Tendency of blistering of top coat layer

on PVD layer
=  PVDIESR B &R A HiE
. Top coat has tendency to surface
defects (e.g. pitting, orange peel, roughness)
;&g WEREGRIEEMEE (o #, K,
o F2r

PVD Metal Coating

=  High reject rate =& M%E



PVD replacing plating: the challenge!PVD# X B 4%

Layer built up and functionality from plating

Nickel

Copper

Metals, ABS plastics

‘.’ Technology for you

Corrosion protection and gloss

597 Jo DR A7 B D% P

Hardness and leveling

R B AP B 1k

Adhesion

M Bt 3
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Leveling: M

PVD has no leveling functionality:

It will follow the surface:

PVD&H M) RE:

B 58 A ARE R 1 M0 A -

So we need highly polished surface
or other solution

D] b TRAT 7 B 2% T 1 B P 0t B At A
VIS

Corrosion protectioniiy /& i

PVD gives limited corrosion

protection: due to columnar structure

;Jvn?%ﬁtﬁﬁﬁﬁ@%%%ﬁ: BT HARS
/N

So we need NON-corroding substrate

or other solution

DR L 3AT ) 75 2 B R O 228 R B LA R 7 %
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Leveling effect and

corrosion protection functionality
in spray coating: CROMATIPIC®
CROMATIPIC®F) T~ F& P4 i Fig b i

PVD FINISH : Scratch resistance and gloss
Spraycoated Pikiln 3 e EE R
base layer ) Leveling and corrosion protection
SR I R R

Metals, ANY Plastics

‘.’ Technology for you 13
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Advantage Cromatipic®: 1 /&5
 Environmental friendly technology (no hexavalent chromium) Jti5 %
e Dry process -0 L&

« NOT limited to ABS as a plastic A~\fR TABS C(H.4% R FHABS)
(ABS is only plastic which is industrial used in plating)

« NO corrosion risc (no copper or nickel ) J&J& i (A58 Bie)

» Simple 3 stage process (elimination of many process steps (10))
3L T ENME b T EDE

« No top coat required JETH = 75 3R




Metalliner &4+ 7= 5

metalliner

BY HAUZER

The Metalliner: Concept

ELEP T 6 B




(® Hauzer: recvvo coarine

TOP VIEW
Pumps
/ \ Contro Controls
T
Load / Unloa
Position

Pick and Place Unit
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metalliner
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Modularity: Towards Technology
BRI BREOR




Modularity: Towards Technologyf&sitit: BEHEEA

Magnetron Sputtering,
Dual Magnetron Sputtering
RGPS »

XUHE 422 e 55 5

Arc Evaporation:
Circular or Rectangular
B K -

I 7 BRAE

PACVD,
Or Any Other Technology

FE TR SARTIREBOR,
B HABRAR
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Transportation:
Linear Motion System
X ITE

ZNEAE BN R A
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Transportation: Linear Motion System (LMS)

B LSRG

" LMS: multiple position sensors

carrier

Hall sensors ¢ FEENEEEENERE

! coil ! . coil ! . coil !
SIS S S S SSS S SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS




Transportatlon Linear Motion Systém (LMS)

B KA RS

Carrier

BRI

Rails
g

Magnet plate
Rk 1R

Cavity:

No
Contact!

B # Al

Motor coil

ik gk
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Transportation: Linear Motion System (LMS)

B SRS

By placing several
coils in line, the
carriers can move
independently on
the rails.

2% BB ) B2
fE/NEREIEIE
MSLIBAT

Hall sensors
detect the
position of each
carrier.

= M Be A% B AR Bef
B AN ERAL




Transport System £3) & 4;




metalliner
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Racks and Spindles
S HIF AL JE T
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i * Hauzer . . * Hauzer
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Metalliner: Racks and Spindles S #13& Je 4T

» Loading Volume - 1.5m x 1.2m x 0.2m including rotation

s B¥GEEHSE-1.5m x 1.2m x 0.2m & it
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Metalliner: Racks and Spmdles %iﬂ%ﬂﬁ%ﬂ

Shields are part
of the rack ik
R PR —H 5
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Interface for pick
and place unit

FHE M T EBN %
JECER 1 BT
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Metalliner: Racks and Splndles @iﬂ%ﬂ%%ﬂ‘

Gear as a part
of the Spindle
and Cam shaft
as part of the
machine

For spindle
rotation

e AR AT /Y
— o, hEeH
N —#

P T3 AT 1 e
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Modularity:
Growing with your production needs
AL BT
o 65 R = = T
(8) Technology for you
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Modularity: Growmg with Your Prdductlon Needs

PRBAL BT : BB AR P & G0

Each chamber has its own
frame

15N (ARG ST E 2R

Each frame is put on the rail

2 MHESRIY R IAE T3 b

This allows:
v' Easy maintenance
v Serviceability
v' Upgradability
v ST 4
v e RE
v' AR 2K
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Modular Design ©

A’ddt"/’fhnal

vacvym

Rails for
chamber

£ u-#wq jmw-/'é

Y N N
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Modularity: Growmg with Your Productlon Needs

*ﬁﬁﬂ%*&ﬁ. il 5% 1) 7 T 2

wwwww

Large productivity

(9 chambers)



00 00 00 o | s | s s | 0000 00
2E-3 mbar 1E-2 mbar Atm -
Atm - crossover BE-3 - 2E-2 1E-2 - 7E-2
Crossover 2E-4 mbar mbar mbar crossover —»
L €ecse
g M
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0 ® 0 O O 0 O
Coating Cr Coating Cr Outlet un-
Loadlock Pumping Activation iniet Coating | Sputter Sputter Coating PACVD Transttion loadiock

10 chambers 10 fiEfk
Technology is PACVD and UBM Sputtering PACVDA1UBM%; A
Activation (= MF Ar Plasma) same as PACVD technology % {4 5PACVDAH[E
Takttime for 0,4 um Cr sputtering - 60 seconds ( 1,8 M?)

Takttime for 0,4 um Cr sputtering and rotation - 2,9 minutes ( 4,7 M?)

Takttime for Cr incl. PACVD Topcoat - 60 seconds ( 1,8 M?)

Takttime for Cr incl. PACVD Topcoat and rotation - 3,2 minutes ( 4,7 M?)

‘.’ Technology for you 34
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Metalliner fully integrated in the Cromatipic® production line
Full traceability of racks (components)
Metalliner 5 Cromatipic® /= b4 =4 se & Rl &

IR TREIBERSE G
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Activation of the Polymer Surface — £ iEL
Ar or Ar/N, Plasma by 40 kHz MF Plasma Generator

Contact Angle of H,O Droplet
r U .

Before: 6 = 75° After: 0 < 5°

ITHI Grour (®) Technology for you 36



10-Chamber Version — Coating Prop-'erties
10 A AL Ak — IR = PR RE

Activation Uniformity

Contact 15,0

Angle (°)
10,0

Top

Middle

Vertical
Position

Horizontal Position <

Bottom



(® Hauzer: recvvo coarine

Adhesion by Crosshatch Tape Test (EN ISO 2409)
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10-Chamber Version — Coating Properties
104N AT A Ak — 32 T B
Contribution of the Top Coat (SiO,)

Crockmeter Test, DIN EN 20105-A03 (100 cycles, load 9009)

With Top Coat (SiO,)
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Contribution of the Top Coat (SiO,)

Hydrophobicity — Fingerprint Resistivity

Cromatipic only 8 =27° Cromatipic® + Top Coat 8 = 102°

‘.’ Technology for you 40



Conclusions & i

metalliner

BY HAUZER




(® Hauzer recvvo coarine

THANK YOU
FOR YOUR ATTENTION

AR BT L

' _ Ill|| I il

‘WWII

‘.’ Technology for you



