1| |IGRAFORM

Zaktad Produkcji Form, Narzedzi Specjalnyc
i Przetworstwa Tworzyw Sztucznych

www.graform.pl



HisTory | | |

o gl 'V""r{

Q.7 (I (L (T [T [T

Start of
building the
new location

Eastablishment of Transfer
company — to current
injection molding location

ISO 9001
certification

; First project with Start of
Eastablishment of projec ISO/TS 16949 production
toolshop automotive L . i
el sy certification in the new

location
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Mexico
Brazil

customers LocaTion)] I B

Germany
France
Great Britain
Hungary
Russia
Denmark
Sweden

Poland:
Gorzow
Skawina
Wielen
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PRODUCTION STRUCTURE [ BB [aEeRlY

v’ Toolshop
v" Injection moulding

v" Automation and assembly

Total staff: 410 os6b

www.graform.pl
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v' detailed planning from purchase order to full acceptance of customer

PROJECT MANAGMENT

v’ detailed planning between all mailstones

v’ qualified staff that understend the automotive industry requirements

v knowledge of the product approval process PPAP
v’ project managers PRINCE2 certificated
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v’ 7 designers stations (Il shifts work) +
external designers

v" 5 CNC programmers

v" Full 3D design of moulds

v’ Files in any format

v" Moldflow station

| Manufacturing

Solutions

ADLADO-ELDJ SEinFire Profes;ionakll\

www.graform.pl




v

v

800 moulds from
beginning of existence
About 50 different
moulds per year, max to
10 tons.

36 machines for:

* milling
e lathing
* EDM

e drilling
* welding

High specialisation and
qualified staff

85% moulds stay in
Graform for production
Repairs and other
services
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Toolshop capacity:

5 axis milling machine
FIDIA HSC typ KR199

v' Milling:

2260x1100x700 (3 axis), 4 000kg A
1300x1200x650 (5 axis), 10 000kg | ; ]

v EDM: " i
1400x1100x900 | :

v' Wire Cutting:
740x490x600, 800kg

v Grinding:
2000x800x290

v' Grinding rollers/holes:
@440x1000

v" Drilling:
800x1000, 2 000kg

www.graform.pl



BB I GRAFORM

~
3D model from Moldflow in

customer GRAFORM Design of mould Toolshop work

www.graform.pl



v" Graform - Kruszyn
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PRODUCTION

v Productions area:
* Bydgoszcz—5200m?2
* Kruszyn —7000m2
v" Machines:
* 40 injection moulding from 50-800T
* 3 blow molding machines (Kruszyn)
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PRODUCTION - INJECTION [l [ ENEeLlY

AUTOMOTIVE

Interior Components Engine Cooling Exterior Parts Connectors
components

www.graform.pl
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PRODUCTION - INJECTION [l [ ERNEeLlY

AUTOMOTIVE
Interior Components

Instrument Panel Components
- Glove Box Lid

* Non Knee Airback

* Concealing panel

* Air Defrost Inlet

= N—
= —

Console Components
e Armrests

www.graform.pl



PRODUCTION - INJECTION [l [ ERNEeLlY

AUTOMTIVE
Interior Components

Door Panels
T ﬂ

HVAC Components
*HVAC Fan components

N N

www.graform.pl




T = PRODUCTION — BLOW MOULDING . GRAFORM
=~ AUTOMOTIVE

Interior Components

HVAC Duct Components
* Instrument Panel Ducts
* Rear Floor Ducts

* Roof/Console Ducts
» Defroster Ducts

www.graform.pl



PRODUCTION - INJECTION [l [ Ll

AUTOMOTIVE
Engine Cooling components

Water cooler
- Water Tanks
* Frames
* Covers

Air cooler
e Shrouds
* Fans

www.graform.pl



PRODUCTION - INJECTION [l [ Ll

AUTOMOTIVE
Exterior components

—

Roof Rails
- Covers

» Rails Foot
» Seals

Others
» Step Pad
* Table Holder

Lamp housing

e

www.graform.pl
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PRODUCTION - INJECTION [l [ ERNEeLlY

AUTOMOTIVE
Connectors

Connectors

www.graform.pl



=3 QUALITY - MEASUREMENTS [ I [EENZeLlY

v" Approximately 1000 units of measurement and control in
daily use

v" Fully equipped laboratory:
* 3D measuring machine DEA1200x1500x1000
* 3D measuring machine DEA 700x700x500
e Optical measuring machine BATY VI Venture XL 3030 3D
e Balancing machine SCHENCK Reva 0020
 Thermal imaging camera FLIR E50
e Altimeters Mitutoyo LH1000 i LH600
 Measuring microscope VISION Hawk
* Gloss NOVO-GLOSS

v" Full certification TUV - ISO 9001:2008
and ISO/TS 16949:2009



DEA 700x700x500
PC DMIS CAD ++ 2011 MR1

DEA 1200x1500x1000
PC DMIS CAD ++ 2012 MR1

www.graform.pl



—l GraFoRM

v Design and production
of automatic assembly
lines and robots for
internal and external

producton

www.graform.pl



AUTOMATION IN PRODUCTION . GRAFORM

v" Design and production of semi
- automatic assembly lines

and automatic gauges for
!j
ﬁ '

internal and external
producton
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PHILIPS  sapa: A
«) BOSCH THUILE

ABCgroup
_ 73 W|x

D€LPHI Automotive - gRS

Automotive Systems FILTRON

N
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ABC Gruop 2% Others 11%
/ Philips 15%

/ Sapa Group 8%

Robert Bosch 9%

VALEO 37% Faurecia 13%

Thule 5%
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k€30 000 +

k€28 150
k€26 998k€27 618k€26 978

k€25120
k€25 000 H
k€23 150
k€20 000 H
k€16 436k€17 738
k€15635
k€15 000 H
KEL2 063k€11 958
k€10431
k€10 000 H N
k€5 000 ]

k€ 0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Plan 2017
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NEW TECHNOLOGIES- MUCELL [l [EaReLY

The MucCell Injection Moulding Process

SCF

SCF

A 4

SCF System GAS

YES
\ SCF Injector SCF (N, /CO,)

MucCell Part

MucCell
Machine

www.graform.pl



les] newTecHNoLociEs-MuceLL [l [ERARSRY

f‘ o _material hopper
Innovation ; . ‘

Gas (N or CO,) is propelled under pressure into the
polymer melt and causes very small air bubbles with
Injection Into the Injection mould.

heating band

sScrew

material barrel

material cross section — enlarged
P RN e AT e S

I"( <9 YL, "é‘. °<‘
fixed tool half :‘: '.‘ ":"};“".“qfog‘:‘ q“:‘i ? ‘
esC e S ven e tivied
finished part is ejected " é ‘»' "v """ ""'“:"j %‘ 3

movable tool half is retracted

fine-cell foam structure 5 — 50 um



NEW TECHNOLOGIES- MUCELL [l [EaReLY

Weight reduction New design options

(density)
Lower tonnage, Shorter cycle time,
Increased cavitation Higher capacity use

. goals .
' ‘ Substitute materials

Project
Requirements,

Reduced warpage,
Dimensional stability

Faster part to steel, CO, Emissions Reduction
Longer mould lifetime

www.graform.pl
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Thank you
For your time and attention
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