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e OvalFlex optimization
* Projects with machine manufacturer

» Successful projects
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Aluminium wheel machining &3 %
OvalFlex optimization — X32 with ribbing &\\\
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» Better protection against pulling out
« Higher tool life (tool holder)

» Higher tool life (insert)

» Higher process reliability

* Defined deformation of tip seat

* Improved efficiency

hard materiagl matters



Aluminium wheel machining f
OvalFlex optimization — small HubStar A
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OC50-HUB56R15K for @ 56 mm

Wider wheels range

Same indexable insert applicable

Increasing of profitability over time saving

hard materiagal matters



Aluminium wheel machining
Projects with machine manufacturer
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Aluminium wheel machining
New SAP — software for OEM projects N
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Aluminium wheel machining

New SAP — software for OEM projects N
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Aluminium wheel machining
Workpiece- and Tool description

CERATIZIT Austria Gesellschaft m.b.H.

A-B600 Rette, Tirol
W ceratiait.com
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Machining Preposal

Projekt: AG-12345678
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Aluminium wheel machining
Tool element sheets
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Aluminium wheel machining
Time calculation with saving for the customer

CERATIZIT

|Machining study / current situation 1. Set up Machine 1
Operation Tool Dimensions Cutting data Time calculation
— - D L Ve n f Bp mar - t. L
Nr. T Description Nr. Place | Spindle i
ype pi s [mm] | (mm] | [mimin] | [min® | [mm0) | [min] | [min] | [min]|
1 |Down time [Change of part 1
2 |Tuming Internal profile 1 U1 1 402 | s12 |722-2087| 2300 0,436 25 1 011 |oote
3 |Tuming Internal profile 2 Tuz 1 85 150 | azoo 2000 |o03c043]| 83 | 12| ose |oois
4 |Tuming External profie Tuz 1 460 | 100 | 3600 2400 0.20 44 1 040 |ooie
1448
Machining study / current situation 2. Set up Machine 1
Operation Tool Dimensions Cutting data Time calculation
i . D L Ve n f Ap max q te | &
Nr. T Description Nr. Place | Spindle i
ype pti L tmm] | o] | miming | [min®] | mmog | o [min] | (min] | (min]|
1 |Down time [Change of part 1
2 |Tuming Hub profile Tu4 1 85 80 510 2500 0.30 1.5 1 015 |oote
3 |Tuming External profile / roughing Tus 1 480 | s20 | 3s00 2315 0.40 28 8 053 |oote
4 |Tuming External profile / finishing Tus 1 480 | 280 | 3028 2400 | 04075 | 075 1 028 |ooie
1,008
IMachining study / optimized proposal 1. Set up Machine 1
Operation Tool Dimensions Cutting data Time calculation
L _ D L v, n £ a, - t , 5
N L= = Mr. | Place | Seindie| fy | fmmt | iming | min) | fmenn | ey | 7| pmins | gomind | miva]
1 |Down time |Change of part 1
2 | Tuming Internal profile + location face ™1 1 <402 512 2778 2000 0.60 2540 1-2 043 o0.018
3 | Tuming Hub profile TUuZ2 1 B85 150 480 2400 0.50 4,00 3 0,13 0,018
4 | Tuming External profie TUZ 1 <480 120 3800 2400 020 4.4 1 040 o0.018
1,008
IMachining study / optimized proposal 2. Set up Machine 1
Operation Tool Dimensions Cutting data Time calculation
L _ D L v, n £ a, - t , 5
N L= = Mr. | Place | Seindie| fy | fmmt | iming | min) | fmenn | ey | 7| pmins | gomind | miva]
1 |Down time |Change of part
2 | Tuming Hub profile TU4 1 a5 80 510 2500 0.30 1.5 1 0,15 o0.018
2 | Tuming External profile / roughing TUS 1 460 520 2890 2000 0.55 28 =] 047 0.016
4 | Tuming External profile / finishing TUS 1 <480 220 3028 2400 0.4-0.75 0.75 1 0.28 o0.018
0,848

I Time saving with optimized proposal I 20,36 %% I




Aluminium wheel machining
Calculation of profitability

Specification of cost
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Euro

5.000.000,00
4.500.000,00
4.000.000,00
3.500.000,00
3.000.000,00
2.500.000,00
2.000.000,00
1.500.000,00
1.000.000,00
500.000,00
0,00

COMPARISON
conventional tooling - Ovalflex system

Batch size 1.000.000 wheels
Tool System Conventional Ovalflex
Tools

Pieces Eurolpiece Pieces Euro/piece
Nr.of basic bodys per batch size 1 300,00 1 300,00
Nr of holders / heads per batch size 5 200,00 4 380,00
Lifetime of tip seat per tool 200 200

Estimated Tool cost / batch size

1.300,00 Euro

1.820,00 Euro

/oo
OMachining costs
Oinsert costs
[~ | |OTool costs
Conventional Ovalflex

Inserts X32R4.00N X32R4.00N

Pieces Eurolpiece Pieces Euro/piece
Nr. of wheels per cutting edge 500 700
Nr._ of cutting edges per insert 1 1
Nr_of inseris per batch size 2.000 10,00 1429 10,00
Estimated inserts cost / batch size 20.000,00 Euro 14.290,00 Euro
Machining data's
Feed [f] 0,45 mmirev. 0,65 mmirev.
Revolutions [n] 2200 /min 2200 /min

Cutting length [mm]
Number of passes
Machine costs
Macining time

1550 mmipiece
1
180 Euro/h
93,94 s/piece

1550 mm/piece
1
180 Euro/h
65,03 sipiece

Machining costs / batch size

4.696.969,70 Euro

3.251.748,25 Euro

Costs per batch size

[ 4.718.269,70 Euro

[ 3.267.858,25 Euro

Reduction of Cost with Ovalflex

30,74 %

1.450.411,45 €




Aluminium wheel machining
Project work out — example Danobat-Alcoa
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Aluminium wheel machining

Listing of all projects

48
project work outs in
2 Y2 years

159 machieze

Firma Beschreibung Datum

Otto-Fuchs DCED-Bearbeitungsvorschlag Feb 07
AAG DCE0-Bearbeitungsvorschlag hirz O7
Ronal DCED-Bearbeitungsvorschlag hrz 07
Stahlschmidt DCED-Bearbeitungsvorschlag hrz 07
Canadian Autoparts Toyo|DC50-Bearbeitungsvorschlag Mrz 07
Hayes Lemmerz DCED-Bearbeitungsvorschlag hrz 07
AAG 0C50-Bearbeitungsvorschlag Jun 07
Speedline DCED-Bearbeitungsvorschlag Okt 07
Chiron DCE0-Bearbeitungsvorschlag Maw 07
Alcoa DCED-Bearbeitungsvorschlag Mov 07
Alcoa DCED-Bearbeitungsvorschlag Mov 07
Hayes Lemmerz Brasil  |DC50-Bearbeitungsvorschlag Mow 07
Stahlschmidt&Maywarm |DC50-Bearbeitungsvorschlag Dez 07
Stahlschmidt&Mayworm |OCE0-Bearbeitungsvorschlag Dez 07
Chiron,Solamon Alshery |DC50-Bearbeitungsvorschlag Feb 05
Speedline QCED-Bearbeitungsvorschlag hdrz 05
Hayes Lemmerz DCED-Bearbeitungsvorschlag Apr 08
Dicastal DCED-Bearbeitungsvorschlag Apr 08
Dicastal 0C50-Bearbeitungsvorschlag Apr 08
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SORERaefiu okechl i
Hayes Lemmerz Z50-Beakeitulgsvarschlag Wai 08
Hayes Lemmerz DCED-Bearbeitungsvorschlag hai 08
Hayes Lemmerz DCE0-Bearbeitungsvorschlag hlai 08
Hayes Lemmerz DCED-Bearbeitungsvorschlag hai 08
Borbet 0C50-Bearbeitungsvorschlag ETE
Chiran DCED-Bearbeitungsvorschlag Jul 08
Chiron QCED-Bearbeitungsvorschlag Jul 08
Enkei DCED-Bearbeitungsvorschlag Okt 08
Enkei DCED-Bearbeitungsvorschlag Okt 05
Dicastal 0C50-Bearbeitungsvorschlag hdai 09
Borbet Heshorn DCED-Bearbeitungsvorschlag Jun 09
ATS Paolen DCE0-Bearbeitungsvorschlag Jul 09
ATS Polen DCED-Bearbeitungsvorschlag Jul 09
Alcoa Ungarn DCED-Bearbeitungsvorschlag Aug 09
Alcoa Ungarn DCED-Bearbeitungsvorschlag Aug. 09
Alcoa Ungarn DCED-Bearbeitungsvorschlag Aug 09
Alcoa Ungarn 0C50-Bearbeitungsvorschlag Aug 09
Alcoa Ungarn DCED-Bearbeitungsvorschlag Aug 09

EM)



Aluminium wheel machining &3 f
Customer reference list b\\\ :
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Ronal - worldwide ‘HONHL
Hayes Lemmerz - worldwide "'”‘: LuggneeRT
Borbet Group MEI?WEEIE:: -
BES International F i - 3 E i
AEZ Wheels t=2
/r""

ATS Group m |
Cromodora @
Alcoa

ALCOA
Otto Fuchs

FUCHS

Brock Group (Jajce Alloy Wheels | Metec ...}

Speedline

ENKEI Wheels

ard material matters



Aluminium wheel machining
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Aluminum wheel customers require more and more
highly competent partners for solutions

1. All the conditions established for complete
machining (Products, Expertise)

2. Team with technical know-how

3. Sales representative is a member of the
competence-team
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