Multi-tip tools in Pro/NC
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Multi-tip Tools: Since Pro/ENGINEER Wildfire 2.0

For current tools
Multiple Controlpoints (Length Offsets)

Replacement of OSETNO_VAL
and Z_GAUGE_Offset

For all milling sequences

New Tool Type : Multi-tip

Only for drilling (incl. Custom Cycle), and
2- | 3-axis trajectroy

Since WF 3.0 for manual sequence
Defined by
— Tip #, z-offset, diameter and angle
CL Data Output
CL coordinates in regard of tip point
LOADTL/tool number, OSETNO, offset number
PPRINT with additional tool information
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Multi-tip tools

Tool definition
Parameter tool
— Simple and fast to define

— Not suitable for all
geometrical forms

3D model (recommended)
— Better collision detection
— Not limitation on geometry

» Higher tip # can have smaller diameter than lower tip #

» Tip point can reside anywhere on a cutting edge
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Geomelis

| MULTI20-30  MULTISPITZEN Minzam |
B o001 HULTISFITZEN HOLTEZD-20 o
4 K_FAS_FRAES.. MULTI-SPITZEN Ty
5 STAGE_FRAES. MULTI-SPITZEN MULTISPITZEN =
= Spitze Durchmesssr  Lange Spitzenminkel
st Spilze 1 20.000000 0.000000 118000000
. Spite=2 30000000 56009000 180,000000
Einheiter:
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T
Furklduchmesser - |
& Il 3l >
Abbrechen 4 Defals ausblenden Zuwesen Limkehien
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Multi-tip tools

1 Werkzeugdialog-Fehler
Parameter tool
@ Wierkzeug kann Fiir aktuelle Werkzeugeinstellung nicht angezeigt werden,
Cannot be used for all forms ! B
— Tip in the middle of a cutting edge
- TgOI ﬁann?r: .beOVIewed because’ the P:||T2EN hd Spitze Durchmeszer Lange Spitzerwinkel:
€dge lengtn Is U mm — Spitze 1 10.000000 0000000 118000000
- Depending on accuracy (e.9.0.01mm), i DOWO Zwmo oo
the tool can be viewed, but v| [TPEE ' ' '
— Careful: Such tools can often not be desplayed
in shaded mode during simulation
Better use 3D tool instead !!
-
Spitze Durchmeszer Lange Spitzenwinkel:
0.017mm Spitze 1 10.000000 0.000000 118.000000
Spitee 2 20000000 20.000000 50.000000
Spitze 3 30.000000 E.m nnﬁ'n/ 50.000000
- -~
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Multi-tip tools

Setup
Config.pro (up to Wildfire 2.0) ,allow_multiple_tool_tips yes*
PPRINTS

5 Pro/CLfile “ersion ‘Wildfire 3.0 - MO40

1 $3-> MFGMNO / MULT
— Div. Tool informations 2 PoRTDMULT]
3 $3-> FEATNO /534
4 MACHIM # LINC:01.1
TOOL_MNAME Ja 5 $$-» CUTCOM_GEOMETRY_TYPE / OUTPUT_ON_CENTER
TOOL_TYPE Ja 5 UNITS / b
TOOL_POSITION_NUMEBER da 7 PPRIMT / TOOL MAME : STAGE_FRAESER 1
TOOL_COMMENTS Ja g PPRINT / TOOL_TPE : MULTI_TIP
TOOL_P&RAMETERS Ja \9 PPRIMT / TOOL POSITION MUMEER - &
TOOL_OFFSET_MWUMEER Ja 10 PPRIMT ¢ TOOL COMMENTS
11 PPRINT / STUFENWERKZEG
TIP CONTROL POINT YES“ 12 EEEINT A TO0OL OFFSET MIMBER - 1
” _ — T3 $3 TOOL_IMFO_START
- - 14 PPRINT / TOOL TIF COMTROL POIMT - 1
| L TIP_CONTROL_POINT 12 ~ |8  PPRINT/TOOLLENGTH OFFSET : 0000000
16 PPRIMT / TOOL DIAMETER ; 35.000000
— TOOLINEO START 17 PPRINT / TOOL COMMEMT : shafe
18 $$TOOL_INFO_END

114 LOADTL A5, OSETHO, T$$-: stukel

— TOOLIN FO_E ND 20 $14-» CSY'5 /4 1.0000000000, 0.0000000000, 0.0000000000, 0.0000000000, %
A 0.000000000a0, 1.0000000000, 00000000000, 0.0000000000,
22 (0. 0000000000, 0.0000000000, 1.0000000000, 0. 0000000000

23 SPINDL / RPM, 500.000000, CLw

LOADTL ,5/OSETNO ,1/ $$-> stufe 1 Eomc T Ol
— Tool# /| Offset# [/ Comment per tip
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Multi-tip tools — Standard Drilling

Standard drilling using Tip 1

Selection of Tip number and tool depth reference

Tool depth = Shoulder Tool depth = Tip

Tool Tip Point =Tip 1 Tool Tip Point =Tip 1
"! Bohrungssatztiefe : 1 Bohrungssatztiefe
K.riterien fur Bohrungstiefe Kriterien fur Bohrungstiefe

B ohrungstiefe Wikzg-Tiefe Wierkzeug-Seuerpunkt Bohrungstiefe Wkzg-Tiefe Wierkzeug-Steuerpunkt
() Werteingabe (%) Flanke | [Spitze 1] hd ) werteingabe ) Flanke | [Spitze 1] hd
(% Autam ) Spitze %) Autam 5 pitze
) Direh Alle ) Durch Alle
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Multi-tip tools — Standard Drilling

Standard drilling using Tip 2
Selection of Tip number and tool depth reference
Automatic Hole depth recognition

Clearance automatically in regard of lowest tool tip point

1 Bohrungssatztiefe

Kriterien fur Bohrungstiefe

Bokrungstiefe Wkza-Tiefe ek el

Wwerteingabe (%) Flanke | [Spitze 2 |
(%) Avtom () Spitze
urch Alle
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Multi-tip tools — Countersink

Countersink

Selection of tip to be used

Selection of start surface "1 Bohrungssatztiefe

Kriterien fuir Bohrungstiefe

Definition of countersink dia

Bohrungstiefe "Wikzg-Tiefe W'erkzeug-Steuerpunkt
"wierteingabe Flanke | [Spitze 2 w
Akarm Spitze
Durch Alle

Startflache

® Flicre )

—
) Z-Tiefe | |

gelzenkerdurchmesszer

F.egelzenkerdurchmeszer eingeben |32.EIEIEIEIEID

Note: Use of ,Auto Chamfer” is not recommended

— Can lead to unpredicted results

Optionen

[R-’u:urig. WETNAL.. ] [ Tiefe... ] [+] At

Werfahnweg-Startbohrung
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Multi-tip tools — Countersink

Collision detection

© Reference part selected as check surface

i : -
Results in shortest collision free tool path Countersink with Tip 2

o Collision detection in regard of lowest
tip point, eventhough the current tool
path uses only Tip 2 for machining
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Multi-tip tools — Custom Cycle

Custom Cycle
o Drilling (Tipl, S1, F1) und 180 degrees sinking (Tip2, S2, F2)

Tipl Tipl Tip2 Tip2 Tipl
S=Ss1 S=S1 S=S2. S=S2 S=Ss1
F=Rapid F=Feedl F=Rapid F=Feed?2 F=Rapid
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Multi-tip tools — Custom Cycle

Zuklusbewegung

Deflnltlon Of CyCIe EBaum ... Wertikale Ref. Wertikaler Versatz et
. rnulti_20_ 30
Selection of references [, BOTO CPNTD . fstatsuface  SICHERHEITSABST..
e ey . I =h{ 8, GOTO CPMTY - ¥ end suface UBERLALF
Definition of variables = wu
. . --HSP‘ITEEN_STELIFEF'LINKﬂ T ]
Selection of Tip # = _
~{5PINDEL_DREHZ&HL] spindle_1
= o GOTO CPMT 2 - CPMTO
- Zyklus anpassen ~{5PINDEL_DREHZ&HL] spindle_2
FREE
Dakei  Editieren WDHSEHUE—H'&'TEl _
— --HSF"ITZEN_STELIHF'LINKT ] |
Tl
O = o7 | A2 B o [, GOT0 CPNT3 " end_suface.tip2 :
Zvkluzname |mu|ti_2El_3El ~|GPINDEL_DREHZAHL] spindle_2
Zyklustyp | multi_20_30 - [/ORSCHUE_RATE] feed_2
Zykluz-Eingabeaufforderungen ASPITZEM_STEURPUMET 2 I
Marme Typ Eeschreibung E}{E% GOTOCPNT4 : CPMTOD
ztart zurface Referenz ztart surface ----{’-IEIFHSEHLIB FLﬂ'-.TE| FREE
end surface Fieferenz end surface =
zpindle_2 Yarabel HSP‘lTEE N=5TEL|FEF'L|NKT| 1 I
feed 2 Warabel
end_surface_tip? Referenz
depth Asdruck depth = + start surface - end surface + DBERLALF
depth_tip2 Azdruck depth_tip2 = + ztart surface - end_surface_tip2
zpindle_1 Azdruck zpindle_T = + 5PINDEL_DREHZAHL
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Multi-tip tools — trajectory milling

-1
. = Anpassen
Trajectory — —
Aktuelle Whkzg-Bewegunaglen]
H <Beqinn dez Whkzgweogs:
One automatic_cut per e
Nt 2 Pkt anfahren
machining geometry 5 Ehoriaihe
. . . --”" 4: Pkt anfahiren
Optimised connections  -=== 5: Autom Schnit
Ziel anfahren E: Tang anfahren
. Eiia.chen 7: Folgeschritt
Riickaug
- GOtO POIﬂt g:g;j;g:;n & Autom Schiitt
Senks anfahien 9: Tang anfahren
T t etC E?QZLTEEFZ:?ZE.W 10: Folgeszchritt
an g e n . g::?:z’\f;\‘rigi;a:;fahren ':::Erllef dEE: III'.II'IIIl::'EgIII'I
Spiralfrmig weglahren|
CL-Befehl

Different parameter setting per cut

& VORSCHUE
L SCHNITT_VORSCHUE

r. LEIT_GR_BOHR... 'wWhkzgsteuerungz-ka... | Whkzgsteuerungz-ka... Whkzgsteuerungz-kante 1D 544
PN

200 [200) 100 100

Selection of Tip # per cut (TIP_CONTROL_POINT)

;-----SF"ITZE M_STEURPUMKT
L WKZEWIHSEL_SPTZ_MR

Selection of Tip for last move
(TLCHG_TIP_NUMBER = CURRENT or INITIAL)
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Multi-tip tools — trajectory milling

Trajectory

o Create chamfer with a multi-tip tool

r = \\\\M\M‘-\.’\.\\\\M‘J{
| U
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Multi-tip tools — trajectory milling

Trajectory
Cutter Compensation
— Tool-Center

— Tool-Edge

w Schhittkorrekiur

"Wlkzg-Pozition ausgeben
() Whkzg-Mitte

(%) Whzg-Kante  Sicherer Hadiu Ecke nachsteller‘ AUTOMATISCE » |

| ok | | abbrechen | | Schieen |
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Multi-tip tools — trajectory milling
. . W'k zgB ewegungs-Parameter festlegen:
Single Step Programming Spiet | [ETEEHD %

. [pitze 1] k]
GOTO Point Spitze 1

Spindel. || ZFitzE <
GO _DELTA Spitze 3

Selection of Tip #

Cut feed X Yorschubparameter
SPINDLE_SPEED or SPINDLE_ORIENT Varschubgeschw | 45,000 v
Yorzchubeinheiten | beA bd PR hd |

-1 Pkt anfahren

WkzaB ewegungz-Farameter festlza@n:
-1 .
Spiteetf  [(Spize1) / v| = Spindelparameten

/
| Vorschub_. | FEDRAT /100000, MMPM & | Spindeldrehzahl | (200) v |
| Spindel . | SPINDL / RPH. 300,000, CLw | Spindelsteuenng |KDNST_DHIENT v|
| Kiihimittel . | COOLNT 7 OFF | _ _

Spindeldrehnchtung | [UHRZEIGERSIMM] V|

Ziektinfahrpunkt: Werzatzmerte:

Punkt festiegen... b &% Spindel-L Amin |[] w |
Achzen festlegen, entlang derer sich Werkzeug bewegt: Bersichzzahl | 0] w |
(*) Simultan *-Achze Y-Achze Zhchze . .

) Z zuest Spindelbersich | [KEIN_BEREICH] w |
() Z zuletzt . .
Orient Winkel |EI_EIEIEIEIEIEI |
(1] 4 Worsch Abbrech .
ok ] Krickabstend |- |
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Multi-tip tools — manual cycle

Single Step programming directly in process manager
GOTO Point

" =

GO _DELTA MANUELLER_Z... - MAMUELLER Z... STAGE_BOHR... 2 Achsen - E

Selection of Tip # d | ¥
Il Gl A= S WA v X

Cut feed

SPINDLE_SPEED or SPINDLE_ORIENT

i1 Manueller Zyklus LSRR

YWk zgB ewegungs-Parameter festlegen:

Yorschub... | |FEDIRAT 50,000, MM PH

[ |

_ | spindel.. | |[SFINDL/RPM,200,CLW) |
e LR L S [ Kiiimitel. | |[CODLNT /OFF) |
1: Pkt anfahren 4 >
5 Bkt anfahren V. " | |[Wetkzoug.. ] [LOADTL/7.05ETND 2 |
3 Pkt anfahren « Punkt wahlen | & | [4PNT10 |
4: Pkt anfahren 4
5 Hi.jckzug «- Yerzatz entlang der Achzen festleaen:

Hlnkrement | 0000000 |
‘-lnkrement | 0000000 |

<end of tool path:

Z-nkrement |E|_DEIDDEID | [ Zuriickzetzen

Whkzg-Bewegunaglen] erzeugen/editieren

. Achsen festlegen, entlang derer sich ‘werkzeug bewegt:
[ Binfiieen ]| Pkt anfahren b | (%) Simultan Hhchze -hchze Z-Achze
Fopieren || Schhitt || Einfugen || Lozchen || Urndefinieren O Z zuerst
() Z zuletzt
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Multi-tip Tools in Pro/NC
Erfahrungen bei ZF Friedrichshafen

Winfried Gel3ler




Multispitzenwerkzeuge: Erfahrungen bei ZF Friedrichshaf

. Stage Tool: Definition of the tool path

The whole tool path of a stage tool can be defined in a single NC-
sequence. In the following example the tool path for 3 different tool tips
will be defined by 10 automated steps.

11376 307 _096_IND_E_ (Althe) - Pro/ENGINEER

mwmmmmmmmwmmwmmmmasmmm_
[BRRCDSD ) oonBREER G pEErRAQBAC[ oo

[ & || N7 |[ sl NAV BRO 36 pre o L FRONT RIGHT TOF kosel S Home - EENC.Lcance = | 10 g:::;:«mﬂm

12 Kreisi wagfahr

13 Pkt anfahren

14 Autam Schitt
15 AutomEintauch

16: Senkr anfahren
17 Folgaschnt
18 Senkr wegiahren
19: Autom Schaitt
20 Senkr antshran
21 Folgeschritt
22 Autom Schat
23 Folgeschninl
24 Serks wagfahren
25 PPRINT/FRAE_FTG_Z4503_Z45
26 Autom Schnitt
27 AutomEntauch
28 Senkr antahren
29: Felgeschritt
30: Senks wagtahren
31: Pht anfahren
32 PPRINT/BO_FTG_25021,26022
33 Autom Schiitt
34 AutomEintalch
35 Folgeschnitt
36 INSERT/GAF 2
37 Autom Schndt
38 AutomEintauch
39: Felgaschnitt
40 INSERT/GAF2
41 PPRINT/FRAE_FTG_203_204
42 Autom Schnitt
43 AutomEintauch
44: Folgeschrin
45: Pkt anfahien
46: Autom Schaitt
47 AutomEintauch

IEF-N Geller 5 Visit at PTC July 2006 Copy right ZF
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Multispitzenwerkzeug: Erfahrungen bei ZF Friedrichshaf en

Stage Tool: the benefit for the Pro/NC user and ZF

The benefit:

= Simple and stable programming and simulation of the tool paths.

= Time optimized NC paths for serial production can be created because of
the definition of the complete tool path by a single NC sequence.

= For each automated cut the needed tip of the tool can be chosen.

= The connection between the single working steps can be controlled by the
function ,,Goto Point“ in an optimal manner.

= Very good process stability by saving all tool dependent data in the tool
and not distributed over tool and NC sequence parameter.

IEF-N Geller 6 Visitat PTC July 2006 Copy right ZF
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