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[0002] he present invention relates generally to the
contr ol of a notion device. Mdire particularly, the

REEA%?SU%PP'LT¢E?fdl\?§] relates to the control of noveabl e

hi ne tool systemto control a
[00?@” ag ?Isl{seﬁéﬁl[gté%océ?m?ﬁ{etbg ngmg%ﬂ%%&hafﬂ IEQ&!?{ s%%rn No.
60/8HctUst fikpd bﬂnAtlgusherQQ% Aty DockeleHOREP 1961 and d i @ulntfv dgpelication No.
1 1/@0”4&5 hﬁl?#‘ ﬁul{ 38 Q@% g\ttyg?qn E(%{tHUIt@Pg@éé 9. booth ﬁt'l‘ed%YSTEM AND
MECIHQD}EORES@JRHJP&CE&RNSHMNEH@WET@T |th¢m&cl<$u@m aaicﬁ o¢‘ twhfeh including
004] It

the 6?“6‘%? : 3 sppagﬁﬁ% o Agpeﬁs%m s ’%aesw s PG erein
f\ly, each of which

the notion control

ste t he ITHChI ne too ULT
l“"@%}st emfﬁ%%refe b1néef%%m1%1ﬁﬁ%%ef¥@%t&p'%w° oGt Aehton aF GRS uore
paréicliéyplyl the peasént aventfonelsts Bahd seerel Esndveqtd portibnstofie machine tool
notion contr S t hat user .t he b|||tyto
sy R RGP BOE e TP bt Fif Al Feenige ot Bt
"Perfo .". [.0005]. The. pr.esen i scl osure
000 S ndntRarchipt e PSS herdhers 1 Mot BpS G qurtace
ﬁnlblﬂqt&lﬁty@ﬁﬂ :Cﬂnblaghysut? ool ?dﬁrﬂﬁl; ﬁﬁdetcltfels @lﬁeﬁj(ilﬁg\b':lddi I5fitcQStyh@mic
a value of a surface finish qualit ! ter
resppnse ¢fdoygrehylg AP ﬁalvla% P! S@nﬂafﬁs%ogan%néedcgﬁ{wgf
[00@6 sur f.ace f| ni sh of part . machined with t

chi nd it %18:[ wéltt%movtdsﬁoléﬁr oif A mgﬁlBP%@Pl Sé(ﬁtgwlglrtgree selections of

surﬁe@@[dmlmtuyoéach Bewpice s& deﬁh&péeozswamme@ermt fedndtdh control
contr ng a machi ne_t ool é&/stemto machi ne a part is

sysﬁmltl&éaac 15 dogheystay 'Jély; 1! bragd sysgepé?yéulgqle from Hurco

ComRp¥ds dinB, gnaudéetaua%v@ aﬂfawhn@ﬁ/s%tfmef@\él PR ofthe motion control system
conversational node of operation and a NC WO

thatyppas oseo e zbitigTo vdeg betvgys Jyecision,” "Standard,” or "Performance.”

[0005] The present disclosure relates to a motion control system for a machine tool system.
In an exemplary embodiment of the present disclosure, a value of a surface finish quality
("SFQ") parameter of the motion control system is adjusted to control the surface finish of a part

machined with the machine tool system.

[0006] In another exemplary embodiment of the present disclosure, a method for
controlling a machine tool system to machine a part is provided. The method comprising the
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the SFQ paraneter having a range of possible val ues;
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[0018] Fig. 4 illustrates an exemplary screen of a user interface wherein a first set of

parameter values are specified;



par anet er val ues are specified; WO 2008/ 019275
PCT/ US2007/ 075003 -6 [0019] Fig. 5 illustrates an
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set of paraneter values are specified; [0020] Fig. 6
illustrates an exenplary machi ne tool system [0021]
Fig. 7 illustrates an exenplary screen of a user
interface wherein a default paraneter value of an SFQ
parameter is specified; [0022] Fig. 8 illustrates an
exenpl ary screen of a user interface wherein a default
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conversational program wher€in a tirs parameter value is specified for roughing operations

and a second SFQ parameter value is specified for finishing operations;

[0028] Fig. 14 illustrates an exemplary screen of a user interface wherein a first value of an
SFQ parameter is specified for roughing operations for a range of blocks in a conversational
program and a second value of the SFQ parameter is specified for finishing operations for a

range of blocks in a conversational program; and

[0029] Figs. 15A and 15B illustrate two parts machined with differing values for the SFQ

parameter.

[0030] Corresponding reference characters indicate corresponding parts throughout the

several views.

DETAILED DESCRIPTION OF THE DRAWINGS




-7 [0031] The enbodi ments disclosed herein are not
i ntended to be exhaustive or limt the invention to
W@ b@so1ecs se formdisclosed in the foll ow ng deCEUEA7/075003
description. Rather, the enbodinents are chosen and
descri bed so that others skilled in the art may
utilize the teachings. [0032] Referring to Fig. 1, a
notion control system 10 is provided that is able to
generate machine tool positions 12 to manufacture a
desi red machi ne part, such as a part or a nold, based
(0091) & 4¢6E ERELBRARENLosk dhord A GTRE (Hdhed B% RRRLeORAmi the

correspond tO pOSItIOﬂS al ong each of t he axes of

Inverien feaidh preeise &151!11 de@yls?s@nn tiedpllexiagpitellcdidnssrintiorhi Ragher.dbd
emﬁ&ﬁ%&f@ &Q Qho!sgl] aﬁfdgiescglbed Q)Cdlég%ﬁl%rs sﬁc\ﬂ%d e alt hﬁ? gtiﬂ%’ tﬁsﬂtg@chings.

or a nmoved toO varl ous positrlons.
t|on r '
el 1 ek t@”f“éiﬁfﬁ%%‘)%@% T bR TRET AR sonerac
ma@meftagieoomlmsslﬁ toymahuifesiure s §pe)l npahiaspare suohak apart 163 mAkl, based
L el
on ? %&Lrgdegeﬁ)giﬁt}g lgegtller e%h@l%r (?(H?Bsq{ul)n\é %élﬁgsgon(ftg ﬁg %051%01% ef&ng each of
the dessiof éat nmgbing el patem. dior exagipke the naasbmc toobﬁysarrdlé)ﬁlm Eig. 6

el AR e g S 7 ey B o) GRETY riuey b orion

condUTsiyEtngllOGgaﬁdrﬁBs thé rriaﬁﬁnd’ltaﬁlfpol@hﬁommbasefdafn onabt MU user specifiable

ur.e dhe machi various_tool s
sur SRR, erQ h B nRRT taos BB A ebingl et e e vatues
perifi@ne&fto slféalffax pésatd adfab@ﬁﬁsmquahw o4 ﬂtglréd]ﬁa&lﬁ@ paalou 8§iven

16 th contr o] tem10 is a
aspeft Bg'ihg"é“% gﬁnﬁéw alke %ﬁf&ww %@éﬂmedaf%tﬂ? BV%%,IYW& 18, for
Varfoti@opé&ﬁlbni ) R EnBIRE cRidn Tlthe MMBne Pkt f oS RUbL Hedtires 22 of
speci f one or_nore values for an SFQ paraneter.

the [H@elesq p%¥%wa41ﬂ@ tQQds 4 yyed o m%l%ngetie%%ﬂawp%wdéqﬁ combinations
the&@ptﬁsoéxpﬁ}ﬁ%a RERLHOR, dhstneSROYG vAYRES 1BRhe GORIT &htr&%%t&mw is able to

i ncfudes a software conponent including a path
quightlwprieerg ai highesurfaccequality ep@pesnt and 20 prmt e peitofhpyy efer control
ovet QlBkd ﬂﬁh@h 939%9&8%%% ome W mofe ek %%%nfstg r‘ﬁﬁmﬁ gori thm

conponent rajectory generat conmponent 108,

d a :
[003‘3] R)é%h‘ﬁ@ tb F{E b %néé??ﬂo}rﬁelg&?ifhﬁtfgé Q%rggég gste"fH 1®Li§ shown. Motion

cormponents | sted ar : ' on function ana
con@rplesysf@m 108 epgiudetla sadtwaee coapanat ecludmgpeadymianningunterface

co CP% fg%uggcelﬂmhqﬁg goﬂl on%ntpllou re?‘iu'ritaé(e 191{15 cﬁ‘tthrjc]j Ié‘omponent

e conponents are s ore
NkaaU@mmegmmﬂaaMabmemmmduﬁ aubas@wmhwnmymamnmﬂnﬂbmItﬁewnmus

coméa ngen&s I)rf[se dtare %gl%tqfe eﬁ on funvcv? acenoét 6?9616%% tr?t%e Silﬁlﬁat > nd

congonérag eun‘mtrhelshay hft:hmpfeameted mm)pinehty dfGvhyaria one emb@tient, the
ations and surface fj

softsgfisrERtebors HPra PR e egP arbbE b ofirdabeht Seproler for
excatidn®y &fe@ﬂﬂt\fvﬁiﬂ cAgpcheni.onesik embd@imafitepdtie plandih@Bterface component

appl i I.on 034 Pat h pl anni ng interf ce co ne
1027499 s %}Sﬁaﬁ% 9P ﬁ%ﬂg@?nf‘% B2 bz ion GHHBREMm ticaignps abs wir Ce finish
alg®@hh c@ﬁlp@heﬁﬁﬂ% ir&)ébrl @ierakidd codb@ent 18E4ndAGEert @hing component

permts interaction wwth a user of a machi ne
110 are real time applications.

[0034] Path planning interface component 102 and surface finish interface component 104

are a part of a user interface 103. User interface 103 permits interaction with a user of a machine
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shown in Fig. 6. Exenplary machi ne tool systens
w@emsn2ry i ncl ude as least three axis of noVREENS2007/075003

Referring to Fig. 6, the illustrated machi ne too

system 200 is a five axis machine tool system having

a x-axis 202, a y-axis 204, a rotational c-axis 206

provided as part of a noveable table 208, a z-axis

210 and a rotational b-axisg2l12 provided as part of a

noveabl e tool support 214. Tool support 214 includes a
tool s‘?f?tkm%b Octv i3 28, 6O Ex bk AehcRinBRIoH tenféI %}!ﬁe‘fﬁlylﬂaude as least

is used to machi ne the deS|re machi ned

thf@)@éﬁ}@lf aoyerpast.i Refeiag teldg. o, ithed|ludrated nipehing tOOhsysfe@rﬁ@Q is gfive
ax152 %ﬁch}%qgolggﬁcgﬁmh% aﬁ% hﬁ? % Ia?’hrhé%%\% gﬁé}%lg o?@%]us %@6 tgt%olded as
parkefaxncsve@ilatabge 8% asz-ax20A10 apd axitati@PB)-axas A 130\2(1@1 as gaid of a
moveag];é é%oé %%)%8}'[%11 rr(gol}ge Art B? Lnlcfula%oaBto%%]hﬁ nﬁféobb r hopdmg a motion
deviveripd waich il@ed tcAﬁaoh)qaltlm deeitedneschinad pat. EXMpﬁBQnotlon devices

incRRCEERL e 4155 B ettt ic Fi‘ gl SES 2 and
j 206 2
0033, ¢ Y MER o001 sislP R e e Mt OrBP O Rl pl s
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ut nmenber 9. The, at | eas
mof ipls bt bron S Bt SRR Av Gl st PRI SFQ parameter
valutS ©F 1 @fid 100t R pﬁ@fhﬂlét@l@ 162 hnatsgéhﬁe@ fbﬂ'@cﬁmﬂ?)ha)ﬂﬁﬂnﬂadetﬁgsm and 5),
be _machi ned, Exfgggary i nput._nmenbers 107 _include a

y-axip gt Cis 28 719 sd DX isa “HP“%PD‘}S@ BRSO3 or
ches, rj ppy, drive, an interface
lﬂﬂiﬁlconp&&s%r mtﬁrgD P%W%Fléi aﬁkawvf‘eﬂyut ngpep{ Heggnd at ledxt one
outFiH infcadle£1 09 Viihe 861cds0bndAhSM infhiber is uidas Peaélw@ﬁlférﬁlaﬁ&{ fr&f a user or
control system 100, Exenpl ary ou%gut menber s

Othwevra@@laéeddp dhs1magehined prrhtods f%’f‘c’tllé rﬁ)@e&p@@hwpuq megﬂmeé% 107

1nc]ﬁlﬁé MofEh scded, Ot §5aré5 Whi 80hEre BENIKESS sx(u@crhesp Ewwx}engﬂoppy drive,
information. | Addi ti onal detai l

an iBSHReeIP 2 SPBPERh Izpovpr Ceirgdess o waed)i wd@@epslu\ablgud@ﬁaers for providing

0
inffABHSR ol R0 BtfloRiy s 100 ERErbpim bt LT Y ALIRe fsplay

(sufhGR aSURFA@EeIﬁJ IigheSk- MANAGENENT! syifpblyrigvieerforiprasenting infomaation.
software conponent is an object-oriented software
[00&Aponédditional detaidit Hemotierbedioremtem tiere profidedind)S Provisional

6ocd .
AIRTRANR N DRSF LS MR SR et BRE DOOGE HiRogu 5t tiea
SYSTEMM@MEE@WIE@{ SYSTAEVE FIMI@PHMQ(NP@MENEI‘ ImbnemirnhOQiment,

I GOr pQrat ed rence h Ln. :
the Igo)&p\}/a%g §0n¥q0l;]16nq is z%ntp S CLO é%’l?éa Osﬁg\ﬁ] re rgrgr)l}scl)nﬁ:g{ 3{61 gnc{t%eg%'hglﬁl)dlment, the
soffwarsodoimpoadnit ts)bashd&@lthf&@ﬁwam dekcBibed iHrU)Sj itamn Ab. 5’,&5@9&3 issued on

0B 58 R Sl SR g B gy

incOPNACEMENTerefethyreDocket HUR-P 197,

[0038] Further, the software component may include the functionality disclosed in U.S.
Provisional Patent Application Serial No. 60/821,503; filed August 4, 2006, titled SYSTEM
AND METHOD FOR TOOL CENTER POINT MANAGEMENT, Atty Docket HUR-P197;
U.S. Provisional Patent Application Serial No. 60/821,523; filed August 4, 2006, titled



U S. Provisional Patent Application Serial No.
60/ 821, 523; filed August 4, 2006, titled WO
WwWQe®8HR22 75 PCT/ US2007/ 075003 -9 KI NEMATI CS PCT/US2007/075003
COVPENSATI ON OBJECT ORI ENTED SYSTEM AND METHOD FOR
MACHI NE TOOL CONTROL, Atty Docket HUR-P198; and U.S.
Provi si onal Patent Application Serial No. 60/821, 481,
filed August 4, 2006, titled SYSTEM AND METHOD FOR
TOOL USE MANAGEMENT, Atty Decket HUR-P 199, the
di scl osures each of which are expressly incorporated
KnPIMAETES e0SB & LHON GARIH ORAINTHD 8§08t AY AND§IEAEED FOR

conmponent 102 receives I nformation about the desired

MAGd R TQOL 6 QaY TR ]e AtiytIPocketnid RN 98eanid d6S.1Proyisignpd Ratearf a
Aph1Rl fon Kegagd! ﬁoﬁ@%l} fi8a AQULEL b6, [ f8a s‘}g’fEMe D METHOD FOR

geonetry, path planning in ace ‘conponent
TOPE QIS AN AGIGVIRHTL oy Dodket dlER-8d9%, the dilostres @eh ef whigh are

e ry with notion device 112 to
eXp%eSSYg ? %ged% e?ntg{ell%enheree%nponent 108. In one

d

S T L LS LSS A s

geopieayum erepté witk p hetien d@/lmdﬂémucli@@, tooln Regadksmddhememtce of the
i nf.or nat

s e SR R b n B TER S ilbren o reeced o
how foQfth@atp dict d@biredl gecraomul il motadadyice 1MR el teej ectcmy gdsneranon

exanpl at h ni ng. nterf nponent
connspanygy B pBhRBReR b R 35 kRS R o pgines and
arcgamBbdnites.| N one exanpl e, path planning interface
conmponent 102 receives an NC program expressed in a
[0030]andapgth Glivhia e diterfa0 gaa@Mentd02,8n GhO&EboddRdnk, tedeivee gdimetry
this Ian‘gru@ge based on either the Internati onallé

infagmatPeg e e gehieral T (1 Sepclgec tH & BrE@eByIrg ar from a portable

contpuehy séaam@meeﬁa om Gk leRdin{1EIphth p%'ﬁn&gctn@face eblﬂgoreme@e receives a
identified ﬁ etters such as M and The codes

progiam; fHe that weejtieribe dstrehetomcHy ni %ﬁ@r%tlwlerpéﬂn&an@mlmetface

conPhéRM02 Rclib& anMRAMKL B Brefed PﬁﬁﬂdardT(‘fr@l\/?&)tdQ [aﬁguage or a close
generation conponent 108 converts the codes

deryatiyeend thaf language baspdan cidicgha ﬂrgermﬁloehl Stendpigh Oégﬂﬁﬁéﬁ@h@so) or the
Eleét?cgnéé ‘ciﬁ(ﬁlstrrlg%g%%&ﬁ@(l)n (@@&J‘R@ 874 Bntlsrngé co%¥§1h@1mﬁ%9 gy letters such as G,

f ect |ngt e notion of one or nore tools aon
pm%@rﬂmﬁ@deﬂdeﬁpeete@mvlce pf inechitiyg eperativemte ﬁtbntrqbfnouhlem the

maﬁu%) b 8% a{é’tv te'lﬁé]get%\%%egegﬁyl gprmmtcoﬁvert% I&f‘e ?ﬁtte ﬁ éeries of

| ve venent
eledtiogl sigmeds whieh platien co[nﬁibzimit 1P&tses (ol c@ntmolmgpchint emftla)t gystem 200

effecP é%t%ﬁg}&l%n 0% dng or more tgoelnblﬁn% rurg]%tglgml% g%ra? eﬁf &?eelglgrgtt)yr %’ rﬁlovement
of tbme)oaxhnpé te,theepausemomyenb ef the pgt @haivay the tosk amtiah apastement of

rough e user interface 103 while the notion
bm‘%ﬂﬁ%oglani@ 100 is cutting a first part. An

[00%@errpl ? t%{ gﬁ%h}g%? ? g%g Il)or%r%rlfo ,Clr? or(feoe Igherﬁgnt rece1ves geometry
information from a user through a user interface. In one example, a user may be programming a
second part through the user interface 103 while the motion control system 100 is cutting a first
part. An exemplary path planning interface component is the WINMAX brand interface

available from Hurco Companies, Inc. located at One Technology Way in Indianapolis, Indiana.



avai |l abl e from Hurco Conpanies, Inc. |ocated at One
Technol ogy Way in |Indianapolis, Indiana. WO
WQe®8HOR22 75 PCT/ US2007/ 075003 -10 I n one exap@l/Es20a7/075003
user may specify the desired geonetry through the
programm ng of data blocks with the interface. [0042]
Motion device 112 corresponds to one or nore tools
used to renmove material froma piece of material to
create a desired nmachine papt. In one enbodi nent, a
plurality of tools are supported in an automatic tool
I B B e IR R Dyt g
blogks|vath thgigtesfacd, 2006, titled SYSTEM AND METHOD FOR
TOOL USE MANAGEMENT, Atty Docket HUR-P 199, the
[00431s | o¥lntien devicanH 2 chrresgor Y @@sﬂrynqrmwels pl@ﬁ?ddt) &ngyy material from a
pleé'ele %{a‘?erllﬁ?tolzger ?e' a%es&é&%a%lnnggglft.aﬁleong' §(hm'eﬁ]tt 2?51%1%?18/ of éools are
conponent receives 1 nformation out t he I're
suppentdfdae en futprngle tofl chingery eavhren # joot datomeatisclwiedhn bt Poryisional
Vil - X r |
pardlf B et so bl G BORAPAL, PELE uy B 08 v RS TREFAND
MEZTHSOMEOR T@lr BISE NeRIQAGEMAET ekity Rakete HvRyP 198, the disclosure of
in notion control system

i fied.. Thi AN
Wh%ﬁ%%é‘gl%’?fe ?yollnf(?rh%a{e\nﬁby Fﬁ%%g?ﬁgh? "of notion device 112

I at | tQ t a sur
[004 it éuré‘ae é‘f, 1n1 Fllrgergaoc?F %onﬁgt 1@4 reicgwf:%efosrrln%tl n a%(o) gllleaﬁle]sued
su 11pﬂ’r afnied @orm'aj/ wecrelm wnlg mbhﬁl @videri@2.0pe e>qﬂa1md hefeirt, A@ser may

tion devic ar a ter a ue
el Wb PR A b an SHORG oDl FEarH e gl e S parameter
val@pesabd pecihiel. nrgnspelmfr@shmdmoa@dcoﬁah& dyaahuoe cdﬁ@ﬂonglg the movement
machi ned. | n one enb a user rOV|d S at ﬁ

of Rp{oN LTS, 5%&%{%@0\% Hﬁlét o Pﬁé“"tl%ﬁurfi‘ﬁ‘f ﬁmslawal ifyhgenerally

corfeQRAURAL @Sthb Single ROerhiPOFQ tharafilict Phue ERME IR enﬁﬁéSJpSﬁh(J{QQf the
The surface finish algorithm conponent 106 ac

moti¢s] @V}Cﬁéb% BCHO R PRETcles Bt Yo I@aamwp%*ﬁpdthwd on the tool being

useé‘%@&&?a@&h B&n@ﬂ&fdrﬁ% aH@fh@@‘@Jﬂﬁé §e19ggm5$}§ nddl Yn &R AHRUBRL, a user
desired surface finish specif he at |east one

proyigps pé lqagfrong REQ SR@mMster sated dic, tO(EI(P@ﬂM&ndlthe sedratendon dierea to motion
con?r% %@t@l@l lbb ml"ﬁ@su'rﬂ&éaﬁrflﬁlcaq &Rﬁﬂ? QhVq eﬂtol%6 QEtQ\ﬂh fiﬁ"ssm ut and modlﬁes

rnmati on to surf ce finis al gorl hm co onent
servO@inatand He pﬁ@bqrai@s andlf paesdnciers ps thedly tpashaveesirsd grface finish
spe?{ﬁ dﬁ’)?thg Qﬂ'é%s?hne%ﬁfe%w t%QSF%§%E @ap t he PID gains, the

orward gai ns cornering table

[00?@ Famey,er, Vi g'lbld& 316812 @L?F]agg ghlsﬁ faE@édﬁig)Wn&g fl 64 {)I%(’ldes information

| erances base eS|re sur
116 al@mfatcy finfs @1g51]1th@;£$>tn@nmetnu mﬁmghlclontpmldmnodhﬂ_@i gmrts\fm(m&meters of

| I.al ain ]y@ u F
mofich cc(i)n*(rol s%ate%%g i ncshga at}(l:ec aat%%1 tgl% &:Fé g gsmg ({S ified co%erlng
tabla Ipdramefekvzrluﬁsaattﬂdeqb dmafetosvisg errdBydtremet biasedign tho ﬂmmmé Rirface
i ié1/%0 .urther provides initial cornering table paraneter
a1y whi ch
[0045] System tuning component 110 provides an initial set of gain values for the PID
gains, the feed forward gains, acceleration related parameters, and jerk related parameters.
System tuning component 110 further provides initial cornering table parameter values which

control the feedrate slowdowns when transitioning between line segments.



control the feedrate sl owdowns when transitioning
bet ween |ine segnents. WO 2008/ 019275
w207/ 075003 -11 [0046] As is known, a BEWES2007/075003
machi ni ng center, such as the VIX/ HTX Series Machi ni ng
Centers avail able from Hurco Conpanies, Inc. |ocated
at One Technol ogy Way in Indianapolis, Indiana, has a
machi ne response to requested novenents of the
noveabl e axes whi ch causes_ja. novenent of a machine
tool. A given notion device, also has a response to
[OOKtﬂq uesthed I{HB% }'f;l(fér mddnRliAdch¥r, shdies TROFT REITHESRRY %Chmmg
the dom nant Tactor in the overall response and
Cerafrry avaelslpi@ ﬁfQ@ hfreq Gempanids oinc.despied @t Pge hediholgbWey inpkgdianapolis,
IndRHE tPlas é fﬁa 3;39&"[ este?i%(tv%ﬁl%ntg bf‘fh@ HIOV%J 'est @mcllg]causes a
conponent aries e gal n paraneters aseq
mOﬁnmmn@mnnwauhnmé Aespmnmﬁmnﬁwnespb@hﬁweeﬂbmmheﬁnpﬁmﬁn
move%ilengs Tlglcal Qnacﬁlgg res%oqgﬂ'?]thel JIOS?H% St ?h%? ﬂn t ?ﬁ’ralf regrponse and
anyapgondehod th‘eeﬁmoﬁ «ie\smer 1e| n@lgﬁﬂ;e Aaseld iooneengdondni, emkfdfs‘E@msh

aneter v are. cal.cul at ed foll.ows. . Through
e3P R FE el g B EPesin S Biel o R pinah LRt gpsponse
irregigctivepdnigmdtnsicacel Deietiguseded. A first set of val ues
for the plurality of gain paraneters correspond to a
[00kTw gaimorichibalinent, teenkinfor the@aiipaiaartetevichas tht 2D gains and

e sIo relat \Y the part and is. | ess
the JRY SR B i b ey B ptriraPr Ve AR dpftows.
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rovi de an accept ab

shoul d_be chosen to
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the bifd@on B&%der 100 nERAMbeXlowly REEOHE tﬁ@ﬁar@ind‘l@ieb’s@%sp%@ﬁvé 08hanges in
plurality of gain ?araneters correspond to a
1

accglaliaﬂorsamdlﬁme?tm vhe fist it ehelvps fordbe Rleipliyef gaip Phﬁﬁ(ﬁé’é’rs should be
choS&'t6 p%ﬁd&iﬁhﬁccreﬁiaﬁlte ¥R et P RI0RET devRRd 15 fhat FARRably follows the
responsi ve to changes in accel eration and direction.

desTrerbgometindAseqond setwhvaless ferghe plelityifigpialnrapnetsrs qeatiespond to a

. | ] .
s AR RO B Sk Y Rl GG 45NNt o
moggrTgsponsevesth olrnigergin efceterrtionand dircctievi B sgcbpd p&loAvalyes forghe
I P L
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a ste Once.the first
Pl R E R s Oy T s e SR too
sys®eCcwodo & ekp @but. val ues for the plurality of gain

par aneters have been determ ned, they are set to

[0048]r I €S paBitht Girsaket oSSR mran@plelramyaif ¢&in @hrakioRrsaind tlenecond set of
1 ectivel This is

SF er val ue of
valyes %réﬁ%ﬂtﬂéhw o §ARPEamgteR v b4 eyt ey & stto pprgespond to an
SF(Qib%&’éﬁleﬂei Yal@f 080 AENEIFS) pdrah@&rvaR@ of ©, rEdpBetivly. ARisNE represented
in Fig. 3 for a first parameter of the plurality of parameters. Referring to Fig. 3, point 150
corresponds to an SFQ value of 1 and the specified value in the second set of experimentally

determined gains for the first parameter of the plurality of parameters. Point 152 corresponds to



corresponds to an SFQ value of 1 and the specified
value in the second set of experinentally determ ned
wWQ@2008919208 the first paraneter of the plurali tpCDUS2007/075003
paranmeters. Point 152 corresponds to WO 2008/ 019275
PCT/ US2007/ 075003 -12 an SFQ val ue of 100 and the
specified value in the first set of experinentally
determined gains for the first paraneter of the
plurality of parameters. Ajsimlar graph may be made
toillustrate the correspondence between val ues of
an gﬁGVac-l;EeQ)fg@b %ﬁ@ﬁl@ Epc@ﬁ@d Jaldl }ﬁetﬂe BR[ &6t &E)el‘ﬂ{lerﬁahﬁf determined gains
plurality araneters. The curve in Fig. may
for Mrfﬂé@ar@mtet @f Eheluymmfrpmaﬁn@rs g*a$1mllpragrmfenn@rbe N@R49jllustrate
the Icga‘rrreg dglgg%?)gfr\]%gﬁ ?;}I%Jr% hy th%%‘tl:g %’rﬂeﬁ%%&@ggg%ﬁ) ag%%g;tir%’ e plurality
of mnrﬁqmarﬂwwpeae v Bigud map rorpapandee the praporfionilesamguombta et
of values) and point 152 (SFQ=100, Gai n=paraneter
[004%1 ue froencpmbadisteat; thiepotentid ealiey fot ths SF Qpkravelen e from 1 to 100,
e a
pongtel 3b E§F¢ hl G e hé%g@i‘:t%qg é&gr}\gr 1%‘%%%‘?3@%5 glercgﬁﬁ%e?gf \%‘i%:&)%%d point
152:(6be &00d @hmﬁmjamcteﬂmfaldaa“br patanpas Sies thb fisugi opeilues), 1SMe the

t 152. F 15 et t )
val G o ey i et af e Ry RS sl Gk 154, hfiggion 154
mapbd &fﬁb@fuch davi p%és\fbﬁmngﬂpmﬂﬂdo 300poihtnl SoNBureribo didienied to

funct 154 requi res that r an SF amet er
derg e S e P st P S PTGy ibetveen |
andpmo aAnEsRlen®adlithehS futtidreBatreR@vdthat for M\ﬁ?(ypdruﬁetafvatdacbetween 1

rameter of the second set
g R A e %fﬁag ko B Velhgor the fin
parfrh&t&itof 8Rtse@nd @i 0 aind dhdtddes dt bikzbd Ak @sluesbad firepdrameter of the
function 154 is a linear function as illustrated in

ﬁrsﬁe@of @insTHpthe q,}bls‘réﬁ@qu;ptmdgnenﬁ) dimetion b i i gﬂ:@a:[ function as illustrated in

Flgc"ﬁa' THeR&b %H@ﬂoﬁﬁs iﬂ@ilnyﬁjof(QFQpﬁr@ﬁ%@famfe{epmlﬁ%r pﬁ%ﬁ@t@ldfrom the
set of val ues) and poi nt , Gal n=par anet er

secqil sgeoffvelucpapd neinehd 2 BiaT kQQeGalﬂT%Qm%@tVa@ﬁ forapigater from the
ﬁrsfj§t binxgtlu%s)l h&ﬁle \M]LLHQ grh c 1%@&1 ?satﬁ%fx!}? fgﬂsa'lc%laftlﬁ%a third valu ]9 of the first
calculati'ng a th value of the rirst paraneter o
paratheerpif theailyrety of pmmqnte farag iftenmediatei vatue oA BHR atemetel, yach as
SF@i oSFQ paraneter, such as SFQ@50. [0050] In one
odinent a user specifies the first set of val ues
[Oﬂgtgr t h?n el'é%l 1%np % ug:? ﬂh%%#t%tsbf @ﬂgestfgleth§ gl‘ﬁpali]i%/ of gain
set of values or t gai n paraneters
pararhetosigind ths escond set eﬁaame fdr(ﬂi}: phllrnhtg o€ gaém’pardlmntemtthrogghusar
1nter1% J3I Sghgete et{,olghrnge:r]la%t%%er%geecggeﬁ e 1r%t%£6tf0t ellugsetiér @8 Ipf%arl'g}t of gain
parq&heﬂém hmd the edcongdien ob&ﬂmsrﬁireli@lﬁl’ﬁh@ ld)@ Baia pﬁihﬂnetﬂse]ﬂrough a GUI user

. interface.103. ef rrln | ary. .
inter Sl R g BPnhBe e foo EhsTATORR Y3 igspown. The
ganp@:{rgﬁaélerl62 %ﬁ?bﬂﬁym@gﬁeéleétmmﬁ 1%6 I(maicatemfd'r fHWrSottaal

I nal c or. the proportion er
par?m?t%rslé%atlﬂv%ﬁawe%éfﬂs&tt Bd‘??“?srﬂﬁ e fﬁ@ﬁ% ﬂﬂvqr e%fﬁllplary selection

inplith §afl Be udddNigE@KL ARIAT Yh8 4if GhraMBtersi 162 'die%gé@ﬂedh‘@r MgLGoular
including sliders. The galn paraneters 16

SFQ Bgé]inpiie]‘e\ﬂa.hfeolﬂ()aIlb]é‘?r%t}V@ul, the gain parameters 162 correspond to an SFQ

parameter value of 1. In a similar fashion, gain parameters 163 are specified for an SFQ



SFQ paraneter value 170. Illustratively, the gain

paraneters 162 correspond to an SFQ paraneter val ue
wW@R00g/0192m5 a simi | ar fashion, gain parameters 1BGI/HSM07/075003

speci fied for an SFQ WD 2008/ 019275 PCT/ US2007/ 075003

-13 paraneter value of 100, reference nunber 171 in

Fig. 5. As such, the values of gain paraneters for

poi nts 150 and 152 are established. [0051] It should

be noted that user interfagg.103 permts the entry of

gain paraneters 162 for an x-axis of a machine too
parﬁﬂ@t&re\mue%y @(i)”() ?e?elgﬁ%nlhﬂlgelt 1@'@ lin ﬁlfygsﬁ e 31(89 thd {f]al@eg %f édlﬁ)ﬂarameters

havi ng plurality of functions 154 for th

for ROlawléO al@h]e52fa®€res@ébﬁleﬁ>ar ameter that is settabl e

t hrough the SFQ paraneter, additional functions 154
[005¢e esitabould h@e@pwcgtﬂwttqa@ igterfaded3 perraiiiteenyy pogaiy pasgangfers 162
for %QQ’Jaxlg of Q?ﬁ'a ngeot@ol s stg%I s%lclﬁ;soma ng t&'l 'te?n 2@62 Igg%ddtéon to having a

machi ne t ool syste rou user |nterfa

plufa §5¢ furictioré4 derbloai-arentope @meaczm@ramemr ghat alsefeabletthnongh the SFQ
0 S
par%lq o %ﬁirn]teon% qgncglgﬁso 154 ?%esgagéél{ég ?%rtthgo sﬁlln\f/ﬁaljl p%%lzl{yge% dl‘o?g aﬁls 204, c-

axipHivarretie 2 §), baskedxio A 1 1 dfenachimk tw! sbfstmhﬁ)OSsFt@lgamsanmteeﬁace 103.

i nput. The larger the value of the SFQ paraneter, the
[OOQI]ea.t ein ¢rieembadiorehe sataco ﬁniszgbrithlarcgmpormc Hloasatusorn linear
rela?lfoarﬁs}%gﬂg dtattcllrni(l)lggﬁle c%m}rnéarél c gg%?era%r?a Vglu?snan‘d ée\:/\ﬁ parameters%ased on the
valacafeheeSRQ pamaurih@aeThé rgehthe Saluerpf thy 8EQ atrainbier, ehe@m the

e ShhSRSER LSS i PR BRI AR ] o P

quallgtie felﬁl'libﬁdarﬂtwﬂﬂﬂss%eﬂ&ﬁﬁ)n%&ﬁfide i@ h &f indphe cdrBathe B§ense of longer
These two extre re assll_‘%1 Ed to . the endpoints of
Cutfefrgeﬂ%ep&ﬁa.a&%tva o RHs commpagedascelqrafipnspd Rek RATFRFHES f15

detdrnGhed 4t tmxa@@@keeﬁ%g bPihe PRAERAR! Elesd/@oURtrdids drSassigned to the
speci fied for the SFQ Faramster value of 1. Referring

endP%‘ntsloétheégFQdﬁ“aé‘teéf‘élr@gﬁP ¥Wissar amet er val ue 176 | s
ggemfled for _the SFQ paraneter val ue of
di t i BAfCTIgIRER a8 agErEEIToN@arapster Y ue §4da ?R?élﬁ‘ﬁi fqrithpeSFQ
para\ﬁﬂét&hfalure ek at R@feir&gt‘[@?lgl Sral acc-Etb@atl-Bh pﬁﬂafﬁ’éte[;@a[lﬁeeﬁ?%qg‘gﬁcﬂﬁ@d for
he tine period for constant accel eration to be
the ﬁBQdﬁﬁ@ﬁleteRé*Flé? ¢fi 19§ {roadditign, values grespegifiageforthe pichgve T1 time which
reladf QLS ﬁéﬂ% Y "P'letn;lg Borte (§1Fa§ﬁ)' tflé &le g&fodtf&eco%:tglt acceleration to be
paraneter value of 1. Referring , an S-curve
reacfiedt Referrpart@igt wrn veduges TIGoNd @rgpeé@rwra ued78 sopeatfird fgREE SFQ
reya f I f-or
parajﬂggrtﬁrr(r%gls Olgg' %ﬁgrﬁ%gftc}g% 5 Eé?(esrcﬁrle Fve t1rﬁt%§a%£1§{at§1a\ﬁe% 1%6]% specified
for the| Sir€@spalrastat value af Ta9n dtaih@m faMacqtterqj@s sedj etlfmwju@#foumbfor
inte?rﬁ%ﬁ’%te gfﬁélpgraranefep gah‘?e% se%ng% funct1 g’licg E%%?SQEFO%%% Egcgosoints of
the \S/FQhaItgee Iwmemﬁ)oﬂm’rent e fgmtlnn Barlﬁlﬂ'ﬁ‘tf&m@ipn.t hen snallareganner as

I t nmet ) )
withy 3 ok S o s et B B o BT igh i i npramgies e
spedifidd foy tHRXive sElendlfmas(fcs e D@f xZ2xRR0S, y2dhk, 204a8akiD 2@ -Sixis 210,

and :I'a12x1st lgqgr%thUuSsgrr 1nter ace lfogce 10s.

[0054] The cornering table parameters are also adjusted based on a value of the SFQ
parameter. The parameters for the cornering table, illustratively parameters A, B, and C below,

are chosen for the range of SFQ parameter values. As shown in equation (1) the slowdown



[0054] The cornering table paraneters are al so

adj usted based on a value of the SFQ paraneter. The
w@a0080ees s for the cornering table, illustratP@BEU§2007/075003

paranmeters A, B, and C below, are chosen for the

range of SFQ paraneter values. As shown in equation

(1) the sl owdown WO 2008/019275 PCT/ US2007/ 075003 -14

feedrate threshold for a given SFQ paraneter val ue my

be determ ned. In one enbodiyment, coefficient Ais

set to zero resulting in the sl owdown feedrate

feedre @RBRLA BE] Qgerﬁsﬁ%gﬁ%etgﬂ'%ﬁfe'n% bekel@t%ﬁﬁim&{] 1hidGe %&dlment

par anet er val tue he cornéri ng gorlthm I rst

Coeéfmuﬁesseat@emwmg ig @@rS&t"eiOWhrfe@rm dreshdié heing o Hpat Bmction

P8, fﬁl [ &g for each axis, and then deternines
b%%ﬂglﬁgﬁa ggr%%r %%drate which is the m ni mum of al

[00!5%]e | ngy &&Hé?{ iég' @hﬁ?ﬁﬁ?&dgﬁ%@&%ﬁmﬁ R 43RGk sh%id Eﬂ%ﬁ
rner 1's | 'ues of the unit direct
compritss dire, co[t@@fﬁ@qlrafﬁlfer @qluratls, ond thor detéraninels dwdmahcariar é@t\@tedwhich is
IS 0 te. th
the \%ﬁlgpghlA ﬁ\i\ﬁ]e [gg %glg? r?glrs COIrngliige%rglesm@é taﬁgle \(I)\ﬁ.)ﬁe ﬁorger 13‘ mplied by
the palnandtlerinitelicativd veetGFQ/ 100 where the user has
sel ected the SFQ val ue (1-100). [0057] The equation
[005@r t héhecoaruaten oethdsbivdofothresacld iaxi s is: Axi s Corner
Feedrate = sl owmdown feedrate threshold (2) 1u-vl
wher e uSkwioi fedimedhicgnldectdr Bor Cnext nove, fofl)a
whdle 43R A S B0 T L BLEER T ARURGLEL T the Tast
feedSEQ@O@SﬂkhﬁhmMﬁrMHmMaﬁuﬂaeBFQﬁamhelﬂmﬂlvidual axi s

f d edrate = MN (F, Fy,

00F1" e, T SRRlGH e Ct)rﬁﬁrsfﬁ%% S etfory Teneration
d ti t d

Craj detid vﬂfﬁ%”@rﬁé' SrdsATgRORUE RSN [ow (o cr et e

the desired geonetry. VhrﬂBu |technlques are used to

whelet eri]mrntemteb;sﬁmpe&bi fo ﬁ%;@ ﬁioﬂé Sor @ldncixpgardiat a f
snoot hi n mentigned herein, a user .may specify a
snoafm%fgd“ﬁaﬁ%eff@f HoRAHeR! MV FAraV Ak var y the
degree that the position points may differ fron1the
true desired positions, [0060] The data snoothin

[00881anst SPeriinal Remprfpedrae isgheamingaym of excbiof B lwdee%abeﬂhcomer

feel@h@ini ng interface conponent 102 into high quality
noti on data which is used by noti on conmponent 120

Final Corner Feedrate = MIN (F,, Fy, F,, Fa, Fy, Fo) (3

[0059] Trajectory generation component 108 provides the position points or ideal
trajectory for the motion device to follow to create the desired geometry. Various techniques are
used to determine the position points including data smoothing. As mentioned herein, a user
may specify a smoothing parameter which in effect will vary the degree that the position points

may differ from the true desired positions.

[0060] The data smoothing transforms the part program data received from path planning
interface component 102 into high quality motion data which is used by motion component 120
of motion control system 100. The smoothing of the received data may be particularly useful

with legacy part programs expressing complex part geometry using polygon approximations.



of notion control system 100. The snoot hing of the
recei ved data may be particularly useful wth |egacy
WO 2200B/0p20Yr ans expr essi ng conpl ex part geonet rpCUER20G7/075003
pol ygon approxi mati ons. WO 2008/ 019275
PCT/ US2007/ 075003 -15 The snoot hi ng operati ons
mnimze the faceting of the pol ygon approxi mati ons
while maintaining the position points within a
desired tol erance. [0061] TFke val ue of the snoothing
tol erance paraneter corresponds to the nmaxi num
Théjén%o Ao Rabnd rﬁi%nm% &1% '?a%'etuﬁlgoo?*tﬁé Mg@ﬁfaﬁprsﬁﬁla{?&l‘é'v@ﬁ@
romthe original tool | arger the tolerance
maipiginieg the pesitpamrpeinty ‘é&hlbaldﬁqnydtqwaltqeaj ectory generation
conmponent 108 has in snoothing out the tool path.
[006Hwev e he v4lee efdhasanasthingelesmpopdidmegercoirespapdsdo the maximum
dlstgﬂremh% ntgllill OgltIGIQHatp EarSRvia e%cgﬁgg%rlgﬁﬁlqg&%gﬁlt I:I(ﬁe larger the
trajectory generati on conponent ose
tolarance ndled t@emreﬂpyblbty thheaj eqianytgencrition comphneol Bi§jhahmssmoothing
fi
out’t@%@g@r@% ffo“%Cera&l?t@yé héérlg?o’tﬁlﬁéto}’e%q% gérénetéf%%ﬁlﬁg.ot be s0
largs1ar feammesef thairg bctorly lgem:mﬂloa chiopomrentof to hee ﬁhauraersimb gd:dmeltlg of the

parg T S P A SO oMo Tt Do st e efon.

betﬁeh&e&mﬁ abifttodand idlpesvat @ fqoafiaidiet Birone Iembﬁxtimeﬁmﬂie datﬁembothlng of

e data snpot hin f . traj ctor nerati on onen
S St R i A ol SR
pardrfidt@f a0 @ snodthaiFRbIefanco/parficRerV & bt chdodither, amaﬂalamagthmg of
tol erance, paraneter results in the data sno ’i‘hl ng
tra] ?Cr‘%{]y é&‘%eéartﬁ?nﬁélﬁ%?lﬁfl‘i 19§ I%WHB\J'F@H%Y NG %@F%@et"dr %Ii“%‘?ih‘&% tplerance

parkii@ert QOlerPadifk HLIBImYRARG hcflbr@ﬂi:efpﬁﬁﬁie{eh %sul%ﬁh eHolita sRAbing of
program |n one enbodi nent, the snpoth t ol erance

trajpeser gecErtiop spyRonest f0Y bema dispbipgyandghe olBirb e adifisd from the
on%?na@ BdOpioBRAE S M@anmtm&& %ﬁéﬁémm@%@ﬁe@ﬁmrﬂa@r value s in the

ol erance ﬁararreter val ue may be Specifie

rangasef(0.0982 jichesge QP HYinphes pihge notzlisapled. g Higp sy@o[lm@%g!lerance parameter
varfighyf baelis gl AL S PROMb RN PR, oghALgues used by

traj ect ry generation conponen are provided in

S. Py
[Oﬂgéd/ 664%%}9{%%{12? :a?th d? ﬁ)k)/ﬁ{“gﬁ&%%’:dh%%l&ﬁﬁeéﬁ)f fr%l:ct% eneratlon

comRAJECTORY pMOTledin @@\Wﬂwldha]ﬁﬁa@t Apijiskiéan SaelRN @OQOZ®4 398, filed

Mt 23,705 s R TH ) DR R Yo R KoL A 6 Do

HURGNTRGUL EDP4BAT ApSadiiHbaxi@] No Al 1/977, Dockletd MariR31 2@60ttled

MEEROR 35E Uy 0hURF E PRI R B R RERR NG B e
HUROCKAHEALDS. P@kn ARAPTA I SIBtHl'INd\IG 1/ FEPDRA &I M@’d]]f_l%@lzq%, titled
e OREERF QR G a8y PROSR R ERDI D 2B TR B
FEEIMEAFIOR ODFT RICGIL, ERANGEBASHEDRORZASIEC TARY.S. PWMﬂﬂﬁcﬁtion_Serial No.
A0 R Bk RS R 1SS B SN ERA G AT rory
PLANNING," Atty. Docket HURO0126-03, the disclosures each of which are expressly

incorporated by reference herein.

[0063] Motion component 120 includes various elements such as motion control cards,

servo drivers, encoders and other elements which move motion device 112 in a coordinated way.



i ncorporated by reference herein. [0063] Mbtion
conponent 120 includes various elenents such as notion
w@oowsool27tards, servo drivers, encoders and oRE¢EDS2007/075003
el ements which nove notion device 112 in a coordi nated
way. WO 2008/019275 PCT/ US2007/ 075003 -16 The
har dwar e conponents, MElI/XMP notion board, Hurco RMB,
Servo Drives and Encoders are used in the ULTI MAX
brand system avail abl e fromgHurco Conpani es, Inc.
| ocated at one Technol ogy Way in | ndi anapoli s,
Thd e AREeor RABHL MBI QB o RITRBARELFEOR ML Seh D-RESIral Kidoders

p0|n s, time information, and vel ocities DFOVI

by
are ppeg] HeéledﬂyTIMe%?ébratld uﬁte@m‘p@mﬁwﬁor& bigrear{cbninanios. A ﬂc@mted at one
Teoﬂﬁcﬂg%ﬁgﬁe Inﬁlu#iafp%% 1fdidi,Sh ~ al gorithm conponent 106 in

mot’i on eV|ce 112 relative to the part
roug
10061C o R DE pofAEATIR0 G o }esln BRRE (ke RS afl velociis
promdﬂrblcmfea]cctm Gerpotion _@blspcalemol\ﬁé rmdltnf@fnamut provideiiy mefamfﬁllsh
alg&ﬂhﬁ{% Bé@l E AR HRY ?ﬁt FRIHSN des! %‘ﬁ'ﬁf 1hE tc\)NEhtt—: iBLﬂE‘th?ough the
Speci P erance or tolerances 1rom the position
moyamant of que ovimdecbfithe axty djnechine yooge,rmrramOomn c@mpdodinient, motion
108. ol nce based .no
conpginy dPh e TR AT RaRCF oY MEtpt fritrddh mRibGReion sbRotion
devio@l 182 vt orspsdifi@l tolefancd & tolemadeoSideh thepddition pBatseyrbvilNal by

242, 880, the disclaosuyre, of ch i s expressl| ) )
traif s Bty diongomais By A Glengh s g R e e pdine 2
meﬂﬁb@fm Zetmag’we@dfaem@écyu@ﬁ&@aané’e()@st@fntsuﬁelﬁsclo@édeihm Pat@dBNo.
%F Screep 300 of wuser |nter 03 |ncludes a
62%?&88@ dhchonsep! veh W%I?reﬁfy lacqa“g%?te srelg ¥E5EFgnce. val ue
for the SFQ parapeter. As indicate tual | apel
100634 ﬁéfe§ri@tﬁgrgaﬁ’eaflé?ﬁef(}wl@(éc@ﬁégqof&é‘ “I%t %aé% is shown. Screen

30(ﬁc§¥|u§&ﬁﬁtél*facb npYinciBde 4 s‘élet:tli’&l ifgftaok MM@&%&%@ HRci8Falue for

rameter. The default value is used in the absence

the §F Qem@m@&r Qaindicate bp sajuababd i SoSES Pasyaster atus spesefied

throb@R s@¢$i8n iﬂ’@ﬁl HPestha déﬁhl@%lﬁ@ﬁr HRBEE) paPeheth] @He default value is used
corresponds to a value for the snmoothing tol erance

in thesbaense ef aoder valeg ect ory generation conponent 108 as
i ndi cated by textual |abel 308. In order to disable

[006He sndereen HY of vpesinderéese { @halinr igcludes 2splgctioalinmat difowhigh

cor&?po%ﬁ@t%‘ fdaﬁl‘é féﬁ‘ tBerﬁ'&Jﬂﬁﬁé io%?adc@ﬁé%&mé’t@@for &%9&%& gengration

Referring to Fig. 8, an alternative scre f - user
conppenett flE as lmd)satﬁctb}sﬂwm Ighgt 3085 g eidey/onlgpabl ¢hegefoatliing tolerance

feat\ﬁ?e{ ygerg gglué ga]ﬁulﬁlrbg Eé?cgfzeﬁ% g{ 8%&?% 1H§Jt%66)0t hi ng

erance v I nterface 103

[005:7])C! Udﬁ%fe?rnf 6 fI §eanea‘ft&1§g%e SBRUE 3 DL ubddh rﬁ&gﬂem %Qh&@?for
defaul T val Ue arameter 1s specifre
spe@éliecthi dcfamlhmlne 8 the ShQIpadewsteaafd the tmga@hieg talamepmalee. Screen

310 (}]%418%{1 gr? ce 1033 ngﬁ'ﬁgs gfﬂXt sefe£t10 dg%utt? ?\?Ouﬁfl %v% a%%lépl%fau?t value for

er an secon
the SFQ parameter is spemﬁed Selection input 312 includes a first selection mode 314 wherein

a user may fill-in the desired value for the SFQ parameter and a second selection mode 316

wherein a user drags a slider 318 to specify the desired value for the SFQ parameter.

[0068] Screen 310 of user interface 103 further includes a selection input 320

corresponding to the smoothing enable parameter. As shown in Fig. 8, selection input 320 is



wherein a user drags a slider 318 to specify the

desired value for the SFQ paraneter. [0068] Screen 310
wW@R00ssen273 nt erf ace 103 further includes a sel eR€T/082007/075003

i nput 320 corresponding to the snoothing enabl e

paranmeter. As shown in Fig. 8, selection input 320 is

WO 2008/ 019275 PCT/ US2007/ 075003 -17 sel ected

i ndicating that the snoothing enabl e paraneter is

di sabl ed. Anot her selection7input 324 is provided to

specify a value for the snoothing tol erance paraneter
seldcRl iﬁcﬁ&ltlﬁ%{hgf e %&ﬁﬁlﬁ% E¥Ble ﬁ%&%@ﬁ’ QMisabf8. AhOREQL 1R 1nput 324

screens 300 and 310 of user interface 103 indicate t
is pswiided t¢ tcifnpualee foothe sppehing italerarcederfaggter foy ézmetomgeneratlon
comdMien?Tb Paraneter. Mtion control system 100 may be

perated in one of two nodes of operation, a
nver

"’05% B ARRAL SR8 570 oPREF A RGN TRERo R lopus for
prouldeug adi@fauh galae for dgrdithpangnages qun icgntrah sse@ent(@dnw lietpperated in

0 n [
one Vari]' ?\g(ﬁ l:ntog@s éﬁgtﬁglyg %oglgfer?%% nal @gﬁ e?atgﬁagég% %{e ?de of
opetdtien.nmhcthe cmdeqsarcmalamdieS);ﬁ eper:it;onommaeodurmgra@rwdtmmmgfscﬂslon is

t he .SE ter. | t
pregeed adiop Bl G neery 8 ERERRCH hiteD R by A Fogram
the d&flﬂeﬂ] eéugnetryfoith@hia¢hinedfpan ped gletiGnsncwdr itvre/ailies tis tRSHQ@N

devi ces 112 wh result in the desired eqnmetry. o
parggier %ﬂl?eneéamsfsrt?e R Diobh a0 gy B fapactipogart by

defRIMRGI PN lit§ opblﬂ:‘{dtﬂ)ﬁﬂwtth airloub Hibhbhﬂ@@ldeﬂfﬁuwﬁlblh 9§t in the desired
and one_Qr nore

rel at to the deS|r
seor ey pLCe MBAYNEHEE: 191 a% opigfion, Hu NG BAP s ed tha

incluBestiR@rue@He rditedid tfl\l,c‘ddé‘fr&ﬁge@ﬁibtﬁ bR Br SRV thultidTs Qpemfymg
11, the default value for the SFQ paraneter nay

valugs &t thy S pyrametgi. B thecatedf ap NCQURpsTam; yish gs howh alh@é 11, the
defRANATRST thE 916’6 tpﬁémérer 1%951} Be §p€&ﬁ9@55>/ L5598t éRP élhus"t‘?a@xeel}% change

operatlon and node of eration taelno
pargeierpade ©hd. Bethdbe fonvezmj@nﬁldno WéOMOpan@ﬂ@ﬂ\K} mggfgof operation

takéjﬁlftao Jcp@tnt ﬁl@ldgﬁ%li't:()alﬁg]ﬁr ﬂl@%@ @Clﬁfa%eter %ﬁ‘@ﬁ@ at YR&C] Ith@?oﬁeénce of

val ue for the Q par anet er 0070] Further,
anofonsieridiad vdwalor thed& Qafarappéarat i on and t he NC rode of
operation may use a value for the SFQ paraneter
[00%Heci f Feuhel.dothathgtaneparsatpoil medeat pprbtidniabd theyNGvmede offpgeration
[ . '
mef B gl A0 B PR L o BB ot Ry
is beiwng skdviy. maé\himalgwelﬁtaﬂooh Refeonlg triie. Bar tepleseiup isedent IBOdaghterface

sel.ectign input. 332 abi cif 0 o
103 1sp %howfn i & Ig’:_:é) flé% tlhg;f;’%o% may be Vafpegﬁle(i er ugbl seggcglo{l ﬁ%&ﬁ ?{ﬁ% oljhe ability to
spesi@l €obl Pacifin PP pdddhetet TallidEn ﬁtdv&ied %o@hSEl@tioinSnpﬁeB 34t df “Enable

65 SR St S Rt SEGile B BT et Gelys e

Illuptaitlaéil?taetbol\/s@bdiﬁc $EQ §ﬁ’aﬂi6t%ﬁda,lueﬂs y@écwa fAD‘fallleI”fGr tﬁEQFQ parameter

ar anet er ecifict Ee t ool ecified
speliG BLe B! s apsticdaough s gfﬂ%fll?%?@ iy e i pet 0 2.
Thik QaldOwill be applied when a tool change to Tool 19 occurs. In one embodiment, different
values for the SFQ parameter may be set for a tool depending on the operation type being

performed by the tool. Exemplary operation types include roughing and finishing.



This value will be applied when a tool change to Too
19 occurs. In one enbodinment, different values for
W@ bwsB8FEQ7par anet er may be set for a tool depenBdHySWNT/075003
the operation type being perfornmed by the tool.
Exenpl ary operation types include roughing and
finishing. WD 2008/ 019275 PCT/ US2007/ 075003 -18
[0071] Referring to Fig. 10, a screen 340 of user
interface 103 is shown whergin an NC program 342,
programmed in the G&M code | anguage, is being edited.
[00¥1) One RERRREITRAL 10 Mcorohf Y ARG htorbie | 0RAGHo K AUGR an NC
user interface 103. A value for the SFQ paraneter Is
progiam 343, nrhgramyed p)(tbg P& codedengihageotide®g 4dited. In one embodiment, NC

prog&%uﬁ& rlsaitohc}éﬁ It1¥r0 g(ﬁqlfgrp &Q%gce 1§9dg \%ﬂlg §GhS Sli(g'ﬁar%@%tlélels Q%t in the

ar anmet er such, e sectl

NClpeogms dtromh@ddw4t4hlllastmtlwdy "GABDEOGY CskQ44pats theetake of SFQ

h h reqr A La I
por 8l 850406 JERAADEL UL AL ARG SGe IR 858 Bg g
paraimertelt fieh SF-@Qe pmgmmedeﬁ‘atult 1Beoheet3 Xd @ndxes cetipai 3r48 chihhgesodidted with a

va f illustrativ

vt fr QTR BRL 2008 Fig st bR o e
parirh@erSHk trapiaelamet . eCode[s0Qiba]352 Wilbbeasestiuddi Wi yalde of 1 for the SFQ

hierarchal systemis used to determ ne the SFQ
PAYBH et er value to use when multiple SFQ paraneter

| ues_ _are |ded For stance, an overall o

[00%@1‘ aul {04 8 Hirat éPle%‘FIﬁESYBtFmﬁ)“Wa&O @ crawedPs é%% parameter
vahad toRg Whdnmdtihle SFQS‘pﬁﬁﬁiefet Cal ks QrPROATRL &ror iné@Ah¢te ai0bveddl or

def {%Far%éaégnﬁé}g{ Vgglle :Og 7@ gltég %meglggg trlllﬁlcé)g Wft{l fel{ggl:ﬁlc S?CFQ parameter
val eI reotadh @bt thhli @ﬁthﬁ%béﬂarll) hRe éw‘é@o{ll ﬁ[@ﬁﬁdrirﬁ&er% afde is used unless the

araneter value is used Furt er, i erarchi cal
firsipahip padestodrae which ppiak e kol trfeifin STQteeamcter velag Bjused. Further,

h1e§?cﬁ1ﬁ5féx@ﬂpfe§ar¥?%v?deh bSIBWGh &hpiSEENari os are provided
which illustrate the dom nant value of the SFQ

[00P5 AMEREfers ¥ ALBIOHSvEAPIRRNERS are-E?(Wl(fed lwHNG ﬁﬁﬁ%@ﬁ@ Fhfhant
priorities. Row Event Current Tool uses New Tool uses
valyefitheSHQ Sraneetat vafgpus SWHNSEQ? own SF ? setting 1

Start of YES --- None Tool's SFQ Program?2 Start of
NO --- None Progr dR?IPAN&REoZRM SPROYIOAHES Tool YES/ NO
Row! £ [ARYht NeW[ Effht Tool wiet| N&AHPHIOEkes | Last SFQ | SFQ setting
own SFQ? own SFQ? setting
1 Start of YES -—- None Tool’s SFQ
Program
2 Start of NO - None Program Parameter
Program
3 Tool YES/NO YES Any New tool’s SFQ
Change
4 Tool NO NO None Program Parameter
Change
5 Tool YES NO Old Tool’s | Last G5.3 from program
Change SFQ (or Program Parameter)
6 Tool YES/NO NO G53in (5.3 from program retained
Change program
7 G5.31in YES/NO -- Any G5.3 from program
program
[0074] The first two rows in Table I specify the value of the SFQ parameter at the start of

the program. As indicated in the first row, if the current tool has an associated value for the SFQ



4 Tool NO NO None Program Paraneter Change 5 Tool YES

NO A d Tool's Last G5.3 from program Change SFQ (or
wee@gonamrPar aneter) 6 Tool YES/ NO NO G5.3 in GBCBUS00TI75003

program retai ned Change program 7 G5.3 in YES/NO ---

Any Gb5.3 from program program [0074] The first two

rows in Table | specify the value of the SFQ paraneter

at the start of the program As indicated in the

first row, if the current tj@ol has an associ ated val ue

for the SFQ WD 2008/ 019275 PCT/ US2007/ 075003 -19
parﬁﬁét@qﬁénecﬁe SIEG Baltaﬁll@teﬁ: %tgéflﬁ{%ﬁ&r Assincﬁ@o{tecﬁlﬁ tﬁehs@&onﬁ %\V &f the

i ndicated in he second I ow, i f current tool
cur@obtgolrﬁ@@s M‘héVeaﬂﬁ agsosioteil aplag for e FQ mrammr tigmahe SFQ parameter is

 GRPETTA LST F TRARATEI e S8 b s,
[00%&09 r a?‘h%ﬁ%ﬁ‘t‘ﬂr uéﬁas )Hl?rovs[s g%@llle Tp&retsgqj rd% {olaf 81%9%: tlsai.né(lhgns As

correspond to too ange transitions.
indigsted inthé thad eeiv i the tdvetophlias d spagfied tvhlge ﬁ?@\l\hetﬁél pdnargeter. In this

51tu§tri)?en% I%%SSV (?fl rfa](f)lgust\ng‘pﬂ): thég %ﬁ@ggtdl%reter It F qu %arrar?eﬁer is set equal

ess I OUS Va
to t@@lmpemﬁetﬁor thb hew 86Q zpamdrmtbde i ths fameth r@guwaither the ciifrent tool
fied f

di.cat
nor R BRI o Sfecieia \oiE (BN SPE bialiReet REMEFH et bSO
parhﬁﬁellﬂféelﬁ;ﬁﬁ ﬁﬂhﬁpﬁgraﬂﬂisﬂﬁg,fs@dh ds l‘ae“%SSF@dp afrﬁl_i’fﬁtsﬁlﬁatlﬂﬁ) rthdr@sue of the
ue for.t ar a een set i
P pURpHEr reBlioh e BT SFo RSEReE et Bat o bR dotuut
valyal ue of the SFQ paraneter renmains the default val ue

of the SFQ paraneter specified as the program default

[00Y6) ue. Ak QQl_i'clﬁ}ed/?ﬁtHe mﬂﬂhﬁr@bf&ﬁe gtﬁrehf\teolfh%aﬁ b @peﬁﬂlﬂd l\:fﬁlhefor the SFQ
current too ecitl e ue or t
parggagterpa die ngdog H@ewﬁmvsawp%f VAbie W&%S%Q E%‘E‘th“i gtf such, the

last\@EQURrdn@ftertsBtln Sl tﬁ@ﬁﬁﬁ@is%cﬂat&ﬁwﬁﬂlﬁlb prelvo@s tobﬁsﬂlov@%f@ this value
paramster setthr}g was.  t he val ue associated with th

is SPRCEF 1B the Pretus 1abwinibis sityaip, tayalpe fof he ShRerRMEter E?V?fl"’?eto the

135‘[%@1\4 loPthe SFOHarandcler Eﬁb‘c?ﬁeﬁ i ﬂl@NC%?o%rﬁllﬂQVﬂhaJ dé)ﬁnﬁa(ﬂﬂ 01; 1€ default
paraneter reverts val ue of SFO

Vahg?a? hreYHQ p?éﬁié@?lfﬁp@fdﬁ%astﬂl*?eprﬁxzalﬁrdé@rﬂémlm ﬂﬁn%vab@rhﬂ@mn set

thrd%lgh‘éﬁ?o def ahhangval ue of the SFQ paraneter specified
e program efault value, if no value has been set

[00‘7’}'] r OUgR s & LR R e %&m@dthe leanzloo'Pﬁaﬂf Gldrhﬁ:}ﬁﬁcﬁ ﬂa\l*enct stpgcqﬁed

sixth row, the current tool may have
valgyferihp SEQ parameter and the new tool does not have a spemﬁed value for the SFQ

parameter. As such, the last SFQ parameter setting was the value of the previous tool or if none
was specified, a value from a program command. In this situation, the value for the SFQ
parameter reverts to the last value of the SFQ parameter specified in the NC program with a

program command.

[0078] As indicated in the seventh row, a new value for the SFQ parameter is set through a
program command. Regardless of whether the current tool has a specified value for the SFQ

parameter or not, the value of the SFQ parameter from the program command controls.

[0079] Referring to Fig. 11, an exemplary NC program 360 is presented. As stated in

comment line 362 the system default value for the SFQ parameter is set to a value of 60.



val ue for the SFQ paraneter and the new tool does not

have a specified value for the SFQ paraneter. As
wGeawk/010he | ast SFQ paraneter setting was the REI/US2001/075003

the previous tool or if none was specified, a value

froma programconmand. In this situation, the val ue

for the SFQ paraneter reverts to the | ast val ue of

the SFQ paraneter specified in the NC programwith a

program conmand. [0078] As.jgndi cated in the seventh

row, a new value for the SFQ paraneter is set through
ThdefoR! AEATh GRTENGhe FRAALA| @SSibel mvin%mﬁ%@ R G &ked with

has a specified value for th araneter or

an Fﬂiﬁ parelh@telvwllu@@f 69. inremgRy lm@r%ﬁettlemdfcmﬁmah@ocﬁrlé@ar gnassociated
SF%?( r GOAL 'i&&o?n@é@%@%ﬁ?ﬁ%&&% tﬁag TF%? ha% :.!m asggmated SFQ
enp

ary program I'S present
par@mtmm‘tZS 1 An@d38Rd b thegyatperp debaucnt lingd 3(ed thzirneltthve TSHQ nor

To TR B e Bl B Bfuflire. apsent any changes
ouhf1e_OPS] AR APS R ARG 1 OB TIR0 bk 385y st oo

soci a er va
systenﬁ?mémRefemng B6l4toi domineni livati 368t Bebl # dads ndolxve 4 slbm‘sﬁedrvalue for the

ssoci at e ter of i ne
S PGP F P g R Tph i s S R sty g
R 2 6 22 ST SR
Toad lsp&qluefsteédo aloatked figo tHeh;plnEEE@@af aaghirertool [s@AE0P0A in place of Tool

Iin.3 Tool 4.is ted to be | ed iptq t
. 3 RSB A0 gt o ToAE 1SSt Bimes B vHiut By ers @ parameter.
As b6 Kirde® 3 T04r8eLcuted BEm3&ine t661Qkstédm dA0@&ith ee SF@V@ardneter value of 75
g(glfl ed vaI ue for the SFQ paraneter. As such, the
spegfEFGr o9l logr am val ue for the SFQ paraneter controls.

00k e BB T b LS SRR Boviae. o
vah!iee&lﬂl‘féSSE@patrﬁn&@r ik Qaeegh, evinQhdudl t}&nb&%&ﬁ?ea%% of%@ ISFQe
tool system 200 in pl ace of Tool i ndi cat ed

In
pargrpierept Toal hés 7.3564“ Yooling: e %5%6%Y§}39éé}nﬁ iteed sxpEny 200 with the

SF® BiratB@r v AJ0anmeter. As such, lines 376 are
executed by machine tool system 200 with the SFQ

[009ﬂr anehelind/S2UBo@Er 681 ch&RR S dnc6chtdr@l. TROD 1s]req1{e@cg(§3‘%] beAbaded

line 378 a program change to the val ue of the

intqfhe gtfedle?2q of mackine trebisystrRe200y eﬂs iedigafedip gongpent pl)la? é%tTesal 2 hasa
spe&ﬁe@@aﬂuet Rr 80 ’SFQ\iﬁﬂtn{etb? ugh sﬁcﬂeln{eg’ 9!34 P @%cfde@ gy MQEIH% @b1 system

par aneter for Tool such

2003\81@11@13 §F@>pel@me@dvaﬁye ofedhi ne tooI syst em 200 Wi t h the

SFQ paraneter value of 80. [0083] At |ine 382 another
[008401 chaheR3Sosnetheidaplchaneg is cpegintezed. sTqobdisasqussied v tisdoaded

1§29 e DY i SRINGLR2AD. O iAGRLN CHBALy THSL RE Tool 3

in 28%%%3962 &cat ed i Pdo onmment % ne %’Ig ‘i’éoollrﬂ 15 %ass a e
does not have a specified value for the SFQ parameter. As such, lines 388 are executed by
machine tool system 200 with the SFQ parameter value of 80 (the last program command value

for the SFQ parameter value in line 378).

[0085] At line 390 a program change to the value of the SFQ parameter is provided. The
value of the SFQ parameter is set to 40. As such, lines 392 are executed by machine tool system

200 with the SFQ parameter value of 40.



speci fied value for the SFQ paraneter. As such, |ines
384 are executed by machine tool system 200 with the
wWEEHDspmaiet er val ue of 25. [0084] At |ine 386PEnusiver/075003
tool change is encountered. Tool 3 is requested to be
| oaded into the spindle 220 of machi ne tool system
200. As indicated in coment |ines 368, Tool 3 does
not have a specified value for the SFQ paranmeter. As
such, lines 3 88 are execuigd by machine tool system
200 wth the SFQ paraneter value of 80 (the I ast
[00@6]09 ramy ﬁﬁm%ot\'l@tl tH@l chgrpgre i{ BRowk& P afd%frﬂserf:qu\éﬁe&'% Herioaded

I'ne 378% l'ine” 390 a program change t
mtovthr srenddé %Onté n&f-‘tgnpmoaweteeﬂqos Ap riigshigaghedn cqrhleent\hat&@%%ol 4
h [
doeg Qgtchﬁgr%j ﬁ%}%@i@@(f I{lenfeo§ %}%OFQgﬁratAf%trﬁr Agxé gﬁjcgfl hrhels 3 2@ &gé%&ut%ﬁ By
maqimean@tsm‘tem A withfheAFQ m(anze@s@gﬁ]@g_ 9P45(the last program command value

mrﬁﬁxﬁgg%ggggg ugflnm§$0#0086] At line 394 another too

'S enco ere ool 4 is requested to be

[00§@ad ed In &{%t Igrlé)tg{ﬂ%lgﬁf lﬁ ﬂgelo grnlgrlé %I?ecﬁ? il ﬁ)é%}%ggc%.r% (1efa§i4 %gl%@g for the

SFQ@ paramatve I%ef@peg; tofiigd 2ymlone efanrpld dfer (BbEapBITERIvRLsSEM.in s

suc [.in 96 are exec chi ne ste
conS S ianiR 87 Sesto St 200 0 Al BRRsAE p % SEQ Rt e vatue
;mrpmnghagnpemﬁmnan&hebmedﬂmmgmedﬁﬁﬁhm@manekﬁﬂawabueSFQ

0) In ane e a_ us

pare b o T sOg e P ey At S B P 4ty A
seldeasBimphtenns ishafogiévitd tbospbtifyinglvalicfoohe sia¥@nng &1&@inca for

progranmm ng session in the conversational node of
trajgfiry SEHHHION SEMRAKIUIGS: i s presented mherern a first SFQ

ar amet er |l ue for a roughin tron may

[008%| ect &t @ﬁ?e&gw@& ES B rpﬁfd?rr oSBT eﬁrr fegrfirst tool

andRAEAITRISEQ pasinvteerivele BorhisBiosittdod mﬁlélataédﬁr&)fﬁ@&ﬁﬁﬁtool and said
sel ected through selection input 404. A _ selection

secpiqlyael mryEartshayr st Qayameler \whiss feRpndige an thaongatesyto be

perfohﬁecﬁ DRALE rcn%hﬁlg ber@ffe. f1Ayet 4 fuRhGTKAIMe FQREN By PBeify a first
nponent 0088] In a further exanpl e, a user rmay

SF% perelinf:tyr by foisg glswde@tareaﬂ’r&%eomm sudhgs agurifacest t ool
and a second S@S paranmeter value for a second too
[0089]r t her A sawRteSF Qoalug mayibssetfortachmilable gperafivn 6Repghing)

. : |
Flngﬁm§ﬁﬁe%lh§1§%1d& 4%&5%%&9@5@@&% frmbyeﬁu &ﬁ&%&%%rocks

e operdtion to be such ‘as roughing o
selmtedilehcmersrtwnylenoda of gpetr#teqn e\maarrpmele ofithipgie phoyn screen 420 of
r |
s RETRENG 1 ol ST A3 TR GRS P ELE R g
proglamanm @smvm agevarsayiolyd nede of Qneraean s ladiaa'ttbdabjl' extual label 422,

Roughi n Frnrsr éQ n
The % ome rlc?c)il Calr(nekJ o 1‘0V1ded 1 sglecti 1npauts ?2’4 \éalueqfﬁp hg%%Q parameter
for scmlghlab beerinions ksthe m111 contour block is specified with selection input 426. A value
for the SFQ parameter for finishing operations in the mill contour block is specified with

selection input 428.

[0090] A swept surface operation in the conversational mode of operation also has separate
SFQ for pocket roughing and finishing when it is set as a pocket boundary. With the swept

surface function, a user may define a two-dimensional surface and then sweep that surface along



sel ected in a conversational node of operation. An
exanple of this is shown in screen 420 of user

wo pgosoiwce 103 in Fig. 13. In Fig. 13, a m|| POGRUS2O7/075003
operation block is being defined in a programm ng
session in the conversational node of operation as
i ndi cated by textual |abel 422. The geonetrica
paraneters are provided in selection inputs 424. A
val ue for the SFQ paraneter, for roughing operations
in the mll contour block is specified with selection

a cdn‘i‘cﬁﬂtcré]aaﬁ cdnp@] Wfee- dflrﬁénsklﬂﬁ g%&@etﬂ@sr\@fﬂﬁﬁ %ﬁe éo‘ﬂ(fersanonal data block.

fini'sh |ng operations in cont our ck 1s

In app exdntitlad vagriry d@énee%wr@ﬁe fonﬁ@twahlgsf aIPC@@gO] A swept
surface operation in the conversational node of

[0081der at Tbncavgisativasl rsajsaf apcsatiogpohata gostcararansigyiviosl. The

%@qﬁaﬁ'dn%té@l&g cmggsrt?é SF mﬁet%lsvﬁuepﬁp @neﬁi&yé%@?ﬁéated after it.

e swept ace UnCtI on, I ne

[O%}Eng \?%@0%0?3’%5% ?E%Emg?“ c@5003 Jb%‘ngﬁ%%%gt

conggegtatd tigrks ofppregramhin de-cdivergpoh alodgelometative ﬁowtherﬁlwnge

t k | . I .
sur?a'ég F%%?‘ﬁﬁ%ﬁ% Sél%r a4ggs% R R{Iﬁg 14, ﬁsghgxpl?gle%%ga,efs.ele?a(grg%ut 442
is pﬂ"dvaled onspecifiad $tamhllockm1dlet sefecmmeimatt Méhis@lr@iﬂekia@smci@hm@ﬂ block.
bl ock. The e  paJ.anet.e S
Illu?tﬁatlv'éﬁ%(j?l bé?cécﬁ%tfaretllrlg \\/Vé gqgangg C{’I%WI‘LIB‘;% qi( 3 W }, téea qtg%ﬁ
[OO%LSLI :g‘{;seléeﬁ Goq%qgélt élf}] 1se¥\6v"1g(le: ¢ aoC %grﬁgn% %he]?et y alulé]eer may select to

chaggmnhe s hivg SBQ pakmerf vﬂuqofoogkaamckm cldaeed mmi\seleeminlmpml 442 and

444$ge‘{el%§/18§ g‘?‘ég#“lwﬁlﬂﬁgléﬁg%\k%}el 4926'1&%%1123%&&3@%%15 iaﬂlvlg ea wherein a

useildhay Epebif) £6¢w Odlud fopthe SFQDaransetddr OMbdRd itpat $48&ﬁ¢lﬁdés a first

start k and a sel ectj.aon_i nput 444 r ded to
Sel%B@b‘f‘lPé} ‘gﬁi? %1}?56%? Bkmay ft HIT”&E‘F 8%”?‘3\9‘@ plye f‘ﬁlﬂf Sgﬁci)w@neter and a
secSidaelebing ﬂ/M)cIeWSD heleirth @BEdreR ider™st o Pediktn8 dired vAEe for the
altered. [0093] A.selection input 446 is provided on

SF% EFTBBRCH 40 SRhEPRUYmEN RS SC 90%1@1’%50t15d’r65<?ﬁ’§ﬁge t he
roughi ng SFQ paramneter value for the bl ocks sel ected
(0094t h s & SSleE NP Fert & Provaded og scrgepyta0pvrherehy @ usgranay select to

chaﬁgé tﬁ@ tigidhig SPQ pelaBetel Pud BPHE bﬂaﬁlﬁs ste[é@ﬂéd %@dh%@l&dtfa,ﬁ ipJRRWA2 and

is activated wherein a user speC| %/6 a new

444v éf st seledied Sty PeeamiperdS4 ﬁ@néélwtm PMHER6 4 g@ivated wherein a
use# 1|'ﬂ|9§( Ylesy andvh Uaihe REHE %ﬁ?b%ra%@’e‘? 4300 Gt A AndSRE a'ﬁ?s\f

11-1nthe desired value for the SFQ paraneter and
selestigipmddesEB3edicrayna nist aay §i-ipHedesirgd yalys & thh%p%ameter and a

secétldl sgféEtloé}éﬁm{eQ%ﬁ Rﬁl‘éllef dsp,ledrg s i 4%9 Itcrﬁ) 1@ tht H@s dredsgag(l)e for the
n one e on cti‘on no
SFQSMpm@@eﬁh@dempm&@nymAmSGwhmumnm0¢nﬁ8ns #Bsnfed. provi ded
on screen 440 whereby a user nay select to change the
[0093]ni s hi[rn@e @F@nbaﬂlaweﬁleﬁgvbﬂ the rb@hirtgiﬁqmmer%lue dardodocks 4 to

3 is\gg%% ? ?0 e&atl ehoq’ 8b gﬁ)&] firlt f‘l%gmgggQ ﬁ}eher Val 01;' b ocl§s 4 to 3 relinams the

selec ron'in |on
samd56 i s actlvated wherein a

[0096] A user may specify values for the SFQ parameter values in many different ways. In

one embodiment, the values for the SFQ parameter are provided through a user interface. In



user may specify a new value for the SFQ paraneter.
Sel ection input 456 includes a first selection node
was@sorerein a user may fill-in the desired vaPCEUS2907/075003
the SFQ paraneter and a second sel ecti on node 460
wherein a user drags a slider 462 to specify the
desired value for the SFQ paraneter. In one
enbodi ment, only sel ection node 458 is presented.
[0095] In the exanple shownpisin Fig. 14, the roughing
SFQ paraneter value for blocks 4 to 8 is changed to a
ano‘t’lﬂ &ﬁbdhﬁmé@ RO ?orﬂhé‘éﬁﬂ&é“ﬁns%ﬁ@r%& IRd AES%BV1M&i HPatt 8F a part
l'ocks 4 to 8 remains the sane. user may
progrp@dpcfeyvedélymon mntmh@/stsm%amhret @ier wa¢twe§< in many
different ways. In one enbodi nent, the values for the
[00%HQ paMarieusexamples gresomeisdmadhingd G mptigs aystamntWraraghewn in US
7 0
P A o Re A AL g BB et #2080 B Bocker U
P19oatittade SESTEMeANPAMEHEQDAHO D AURFALES T MAFAGEMIENT." An
exe BTV P bl 0eF 0B L PAETI B B A e
resfipgtivobg, |06parts@09t dumtah0OS5 Brveasshohined withJan SFQ mrlius bOHWI during roughing
plicati 1,513, .fil Au st 4
ope5fBe! At S RSR DT s irBBR D e pPiion Y By
mmE@RS$UREAQEmEkNDSHmM&N&GEME&bmmAhmmﬂk&nphasnadmwdwmhanSFQ

A BN R I
run |t1|ﬂ&tfaln&ﬁ1p5eli2xg m&nwgmmd Hwﬁsh41alﬂln§{é§2 amlw@ec@ﬁdsl @@ shown in
duri ng rough erations and an SFQ val

Figydpfagd f P! TRE Dpenas | bies A N

ince R 8¢ BAQ palaRSicAP® Rlide WaShidg Bﬁéfﬁt%ns 490t[’8n'&1@¢71@§1 12804 able to
13 seconds. I nstance 514 was machi ned an SFQ

be payedaclaveso thypert ate HabgRFRe o i ti%@q@fﬁﬂl ta ﬁlastpt@ instance 512

wayoel IQ]Cur RO @MY B Gre irQYuiBl DO RBBE AlstBBS514The  run tine
for completing instance 514 was 3 hours, 41 m nutes,

[0086)d 13 TRECRARLS0dAD U@Pro'%isﬁﬁal Ap’%ﬁcﬁqu strBNo, 60/821,513,
i nstances 512 and 514 have generally sim|lar surface
which i expisssly Jeqaerated b yeferpipe heigys, petaiffcanSEREMplary i bogyment.
val ue during roughi ng operations, notion device 112
[0099)s ~abMhiledhis Brictiiondas bash descrieedras heviag pepemalanadasiggibe present
1nvé4§109 ?ﬂagl%e "ﬁﬂﬁle; Bgdlhbmltﬁlﬁ %‘ E)ﬁﬁl aﬁ@sc@ﬁ&hf' thi§ dl SE‘I§§L§@ Cﬂn?%hca‘uon
was about 1 hour |ess time required
is thesefpiic ietendad tagvyer @Marlﬁ[tmog 8}eseradapatione olctbelt @V@tppe meling its
3 % t I
sonfel RAT8, SRS SPRILEANS HadBll TouPQuct ARpRAke Hon thepresen
disdgmteads esmawitbdmpiva oycuswbwadi precitce if 0O99To WHich thistihvemtion
crlalyention has been described as having an exenpl ary
P §GS|gn the present invention nmay be further nodified
within the spirit and scope of this disclosure. This
application is therefore intended to cover any
vari ations, uses, or adaptations of the invention
using its



general principles. Further, this application is
i ntended to cover such departures fromthe present
wele@slorr¥ e as come Within known or customary PCHUS1008075003
in the art to which this invention pertains. WO
2008/ 019275 PCT/ US2007/ 075003 -24- CLAIMS: 1. A
nmet hod for controlling a machine tool system (200) to
machi ne a part (500), the nmethod conprising the steps
of : providing a notion contyol system (10, 100) having
a conversational node of operation and a NC node of
cLapgsation; setting a default SFQ val ue; determ ning,
based on the default SFQ value, a default set of
1. XAHRR fBPcronﬁ‘olﬁhg'g'& Rlattfide @51 sy§t¥1§t<ﬁm) R%@dﬁﬁie%rpan%oos hfe method
notion control System (10 for controlling
cmm@@@ﬁ@wwﬁmﬁgﬁg a first aX|s of t he machi ne too
?Tg\mil(%g%otlgﬁ QJHU%I; s{eﬁlt ?,qbﬂ)oﬁav}ﬁ la%%ﬁve?sfan& Fgmode of or%eranon
aramet ers ion contro
an«mmKZHmGQPﬂaQQMQmated with a first SFQ value and a
sec s of the plurality of paraneters
Sggﬁ%ﬁgﬁSF%%%@gl system (10, 100) associated with
a ck:&amnmdlgSFa@:d/ai the fefadcBiFQ valge, a ddfasit k@ df gdaasgorayplurality of

114 5 thr h of  t.he
sysleBmobriets Bt PofiduionBePsiseh SHP Rod et e mgaansgy alone a
firsOp@y cﬁ’(ﬂhegﬁ?chiqé\td)di gystdine Q0achdma fftrﬂ ott o ystarof (@Qﬂ)ral}?ﬁ%éphrameters
n the e u val ues .o t ralit (0]
of BEmbfieh Grey e Lo 200 iogBiRe P L RE] s ahd g scopgset of
Vahlib@ of Ok Fluadlity 6Gskangetdré 65the MPEEBENAOI FLtem MY, 10MGRIBiafed with a

t he qart (500). 2. The nethod of claim1, further
Se%‘tﬁ‘n%: ¥y the steps of: receiving a third SFQ val ue;

detgédiing Ndesirted Sohfdtrd et149for %'ﬁdﬁ%scv)ﬁ thrE\BhRh &6 Bthé E(MlV@Ifsanonal
parameters of the notion control system (10, 100) for

mogdexftopgietipnaydithreNaoradpehercstiong the first axis of the
Machivig; he ﬁlaclﬁﬂ(étto stél%%l) Bés%@ dh 2R d%ﬂﬁlt Eéi'ofdah%:@f the plurality

value fromthe first set o val ues of the plural
of Naeamptast efrtke @ption deatrefpyitem (Kb A®®) de p@%m@ﬁieeﬂ@,ﬁrﬂ @gf)ratlon during

ma%@ﬁgggﬁ @HWF&B the first SFQ value and the second set

he plurality of paraneters of the
2. Tt mghotdviaimll, Byberamomplieing d@6kpassoci ated with the

Se%%%%H§£CQMQS§6 gd nmovi ng the machi ne tool system

hird set of values of the
pl ulegkminyngaf third set of values of the plurality of parameters of the motion control

system (10, 100) for controlling the movement along the first axis of the machine tool system
(200) based on the third SFQ value from the first set of values of the plurality of parameters of
the motion control system (10, 100) associated with the first SFQ value and the second set of
values of the plurality of parameters of the motion control system (10, 100) associated with the
second SFQ value; and

moving the machine tool system (200) based on the third set of values of the plurality of
parameters of the motion control system (10, 100) to perform at least a second operation during
machining of the part (500).
3. The method of claim 2, wherein the desired geometry (114) is received as an NC program in

the NC mode of operation and the third SFQ value is specified in the NC program.



paranmeters of the notion control system (10, 100) to
performat |east a second operation during machining
wo@Roshe2part (500). 3. The nethod of claim 2, MMBEUS007/075003
the desired geonetry (114) is received as an NC
programin the NC node of operation and the third SFQ
value is specified in the NC program WD 2008/ 019275
PCT/ US2007/ 075003 -25 4. The nethod of claim 2,
wherein the desired geonetry. (114) is received as an
NC programin the NC node of operation and the third
4, ﬁEQné&%dJﬁé'la‘-fm@S§H&blﬁtﬂ?edde\é\ﬂrédhge§mgtlgy ﬁtl 4)t 19 Qécellvgdeﬂst 'an@ﬁirogram in

program wherein
the N¢emertesifoperatipiond tirythird $UQ vilge ﬁ@&@ﬂ?’@d “tllhrad‘ugﬁocd identified in the
NCEJ'}%Q [, ng session in the conversational node of
ation and the third SFQ value is specified during
5. leﬁenghmgwfacmndiB@swlthﬁdeSI&d gEhmemBetlhé)cﬁS ofceigbdihmugh a

pro%rfaglmlré% se%smn 1% hhefon\ﬁ%s tlol?atl ﬁ‘leo c 0% ope a%((:)rll glrgae tﬂmﬁérrdgng a%u%

spetificd dhrﬁilé@wmbgremmnmm ated wi t h a roughi ng

6. PRI B PR e R S T e i SroR B i g el frion.

7. Tleméthod cﬁﬁ@SVﬁhﬂanltﬁe taé SEQ) atlad iswkdobiaged fwithSitrotighidg operation

urln t.he  progr i ng session. 9. The
LS VP et b B R R EoSr val e s
8. BESAGhAL &l tshwherbinftigd thir@ OFQ S €€ Gla@fbciathd With: firfQool selected
progranmm ng session and a fourth SFQ value is

durg R ragra Mg KssiPisecond t ool sel ected during the

9. PROGERIINGMiHSSwh@Bin tHlthird BEQ WBLE RtisQEiafel @ ifR aKirst tool selected
further conprising the steps of: selecting the first

duringdhe pragrampinergssidrent aifeuth SEQ ‘Meuéassgféat@l:w% sggonoppelected

durfn@@he PHEEAM i@t include an associ ated SFQ val ue;
reverting back to the default SFQ value. 11. The

10. meehesthagifof ¢lagm fh furthaitsempiiving the stspseqd: of det er mi ni ng t he

def al ues of the plurality of paraneters
of St@ﬁéﬁnr%ts)tﬁ% %I(rg]{tgéélnt rol system (10, 100) for controlling

thelsmegrélntthlrdeFQWéuenachl ne tool system (200) based

on S%Eﬁm%h tﬁlrjcll #ooﬁ:ﬁ?cl\/ e%%o% 1981 $ aﬁloafs%lgﬁte%tﬁ%gi aail“ﬁf f of

esta or eac ararre er
parravmﬂirgtmdatosthafddmﬁt SHQwashhe guality curve (154) whi ch

B R AR S FRBRR Bl RabSg  e TER:
pluﬁ&fyajf@hlamemfs df fie mbtiohabhtiyl spfenpA0aN®) & somtfollitpahermbiadment of
the mac 158 ‘loo s\gfgtter%%éo%%hsed on the default SFQ value includes the steps of:

establishing for each parameter of the plurality of parameters a surface finish quality
curve (154) which has a first point (150) corresponding to the first SFQ value and a first value of
the corresponding parameter of the plurality of parameters of the motion control system (10,

100) and a second point (150) corresponding to the second SFQ value and a second value of the
corresponding parameter of the plurality of parameters of the motion control system (10, 100);
and

assigning values to each of the default set of values for the plurality of parameters by

interpolating the respective surface finish quality curve (154).



100) and a second point (150) corresponding to the

second SFQ val ue and a second val ue of the
wW@sespRohdi ng parameter of the plurality of pRCHOS108T/675003

of the notion control system (10, 100); and assigning

val ues to each of the default set of values for the

plurality of paranmeters by interpolating the

respective surface finish quality curve (154). WO

2008/ 019275 PCT/ US2007/0750@3 -26 12. The nethod of

claim 11, wherein each of the surface finish quality

12. Cﬂ{e\{ﬁéhcfd]o%ﬂanﬁ‘ﬁ £ WHRES cachl ijthE Ql?rfdcé‘ ﬁﬁirsﬁ) Qbty &Hvés%lﬁ) are llnes

| i near |nterpo atlon 13. for control
andﬁb@/@mqlav@fllwlmemﬁ:@d@l@n system (200) to machl ne a

13.PR Hethog ?&Q%ntr&l tﬁ@ In%QQnech? 1:11§éh[ﬁg: t?&l%ysﬁ% ?23 ?{oym%cpme a part

associating a fi set o ues o
(SOQ)atlammtlmdmmbrlangrthbs@psQfontroI system (10 100) with

a fa!ssro }atlng%;:l L HFst §)et Pfa Value's:ggf %ﬂgll 0 ara}nh%rsso%g n?o%rog rcrgﬁtleoﬁ system

associ
(loskm‘.)g)wuih aditst @ﬁlue/ajf améﬁQa@mMerpiha SEleganmfer panmnetaegmf@fosmble
1the notion control system (10, 100) with a second
V&3 ue of the SFQ paraneter; receiving a first desired
valadecnfing h &c&Eerafr\alms ef the pletatityd ipafagheterd dithicdmStain cohtrol

val f the ality of araneters of the notion
Sys@gﬁtﬂﬁollo& withp %EEP‘(CE lue% PEYRE ol 1 i ng t he novenent

of rﬁ&ﬁuﬁ@i&ﬁﬂsﬂ&sir&ﬂlrahﬁa}(ﬁﬂﬁ@ﬁ@&%m@@sed on the first

deS|red val ue. of the @Franeter fromthe first set

f detgriwingsrthivdeet gf mh%ﬂs Pf (e grurglity afpstagpeers offthg petion control

sysﬁﬁlt(umo@pm ESkroBNS HRMh &t Gentld?®e ASHRE kAN 8t 001 HA€d on the
first value of the SFQ paraneter and the second set

firspdesijed vadus abthet 5L paramaastifrop e fipdh pnbrdnes obthephaaliy of Rufameters
of tﬁ@ﬁ%ﬁ&l CO%M@I‘:S?HEIS%R) 16@%5001@%@ %ﬂhQﬁeeﬁJrsWaMé Jre W@agneter and

val ue of SFQ paraneter; noving the machine tool
the ggeondsat efzm)es bEde dluehity dearamerats efdhe Bptiapdontel system K1), 100)

ass i%éaa\%% egécon@%@éﬁqﬁg §F(§[g1 arhfl§e MOt ON control system
. 1 to perform at st a first operation during
machéwiigige Ufacltmremplaswstel@ﬂm))) base¢ oriheitingl st @fe@bml of the plurality of
LI
par%g%%rti ﬁf’i %% oltjg trto st%@?%(ﬂalbgﬂgﬁag{fm{n aﬁﬁ%&g ar a ?Ig}lgn dl%rmg
mactHnengmﬁth@parc(dﬂ(D)r oI system (10, 100) for cont rolling
novenent o Chl e ten1(200) based on
t ne BT ek B8 TR G T8 F e BB o et r 1 om
t hedetermhBiingaefouif sev af whigs Of tht bﬁraﬂ)ﬂt}tkﬁfqiatah},ete@s‘ of the motion control
ar r of t tion control St em
sys%@s(gg‘is léﬁ)e%r anrﬁﬁpﬁ gP qlgvgfne{}té]f l‘r]léa tnﬁ éooé&@tem (]288))based on the
second desired value of the SFQ parameter from the first set of values of the plurality of
parameters of the motion control system (10, 100) associated with the first value of the SFQ
parameter and the second set of values of the plurality of parameters of the motion control
system (10, 100) associated with the second value of the SFQ parameter; and
moving the machine tool system (200) based on the fourth set of values of the plurality of
parameters of the motion control system (10, 100) to perform at least a second operation during

the machining of the part (500).



paraneter and the second set of values of the
plurality of paraneters of the notion control system

W@ 1@8/0120) associ ated with the second val ue of PETTESHF{D75003
paranet er; and novi ng the machi ne tool system (200)
based on the fourth set of values of the plurality of
paraneters of the notion control system (10, 100) to
performat |east a second operation during the
machi ni ng of the part (500)7. WO 2008/ 019275
PCT/ US2007/ 075003 -27 14. The nethod of claim 13,

14. V‘ﬂﬁrn‘?étﬁbdtd?%lafﬂl ﬁ?twh\é?én%le ‘%‘1% Qﬁﬁ@&ﬂ%p&n@s @ of firlihd 8Ple Ringe of

t he range of (EOSSI | e val ues of the Q pararret er an
possihle nglebﬁdhwﬁ pargipeteand dhrdiscand valug eeenstonsa ¢ ofecertsieend of the

g;}% [ the SFQ parameter. 15. The

ranére %%IS ?QQﬁalo?nh%f\F%?ﬁnee?‘% the first set of val ues of

15.tFre mdthurdadfictaym bf, vercamtt ém safvilive of gepbmdits ef papdmeters and the

sec%lrﬁdleslégc?f e\fgfue% gﬁhep | {aﬁ I tf%éﬁ {3%; g%teg fg ?yr e ?t%écf 1n§;)uf1 %e first

set pf wiheb bf the pfuraﬂn@r drmtaaresermﬂ thdmwmlcsetmf vshats dfthealinabty of
neters through a user

of th |
parfihieis R e R e o g’ of Coai o 13 wher ei n
16.tTe rﬁettle;ml dffcladﬁu@rwnemlmme tiap of ddterohirBes thothiMakbigSaloés dfhlee

rameters of the t] control system
ooy T pprneRt s R o 1O e DA S s BT oqeent of
the 1ROhinS 15t HemZO6D) bhrg ef tiRMirtthiesifed Melue Lt SBQ pyAhdéRr Bkcludes the
the SFQ paraneter includes the steps of: establishing

steS@f each parameter of the plurality of paraneters a

su refst%l‘?shfﬂ ThSAcHIpRhthdtyr of G PIGalich DF park¥LER aRBFaR ffnlsﬁ aﬁamy
poi nt (% corresponding to the first val ue of

r@i@ﬁafﬂa agp firg peing( lﬁf))r@ffeipém@lég tofthe fiest taélrercéélrfof‘ﬁd? pRyameter
andRAE B of Bk CBH@SEQAdﬁ{lggga'rérﬂ/eté? ‘ﬁﬁ‘ﬁh? BFpa(PeImé(tJ@ of)cqﬁé h®8on

control system a second poi nt
congrok systsmd Helil Ag) qné atsprond e@loﬁ"(d 5Qaouespondipge tigFecond value of the SFQ

parﬂﬁét&rgﬁh Gle P&j Vﬂ'ues@fqﬂ@ rl}é oﬂglglggalallﬁ@tep@fr tﬁ@ﬁ?ﬁﬂ?f‘h(g %arameters of

parameter 0 l'uralit aranmeters o
thenmtlpmnonctmhiyﬁ@tn(wsl@@hﬁlqcno 100) ; and assi gni ng val ues

t 0 a%ée}grﬂ {/ah‘ielg ?%éalgh f’i tthg %1rdos]z:tt (}/f{‘ilflallﬁ?sﬁfol; ks ulpaﬁ{tf e[;a?an!le# SC téy
inteﬁpdiutmg tlm;adped:t;r;]vecsumfaofe glg:ll’]sﬁ@lalitgﬁ’urvém’léﬂ'ret Eatrjvof cl a|4 m
17 2 PR g Fo S AL P ol ho i ke A PR T

18. SErRGghddesicraanl 13/a:llh¢ﬁ3110ﬂle E&wnﬁﬁ@lra@vmfehe SKDparesgends
to a.tool e finish. 19. The net hod of

P
Cor@ﬁp&nﬂﬁtf§t°€\lﬁ3‘?c llchHf ond desired value of the SFQ
19. PEHeaR@i RN of cRah ngmwﬂﬁsm& Qecdnd UdsEbd ARG FithcOSFQ yaemeter

corresponds to a first operation type.

20. The method of claim 19, wherein the operation type is one of a roughing operation and a
finishing operation.

21. The method of claim 13, wherein the second desired value of the SFQ parameter
corresponds to a feature specific surface finish.

22. A method for controlling the movement of a machine tool system (200) to machine a part

(500), the method comprising the steps of:



20. The nethod of claim 19, wherein the operation type

is one of a roughing operation and a finishing
wop@sal2eh. 21. The nethod of claim 13, wherei PCT/H82007/075003

second desired val ue of the SFQ paraneter corresponds

to a feature specific surface finish. 22. A nethod for

controlling the novenent of a machi ne tool system

(200) to nachine a part (500), the nethod conpri sing

the steps of: WO 2008/ 019254%. PCT/ US2007/ 075003 - 28

determning a first set of values of the plurality of

parcﬁf@?ﬂlﬁﬁ@ fﬁ)rﬁt SSORLARE] bk Igltﬁ%htyr@ﬁ%@ttersqgr Joﬂ@olhn the
machi ne tool system (200) based'on a first value of an

mogE@npefrthgreedine tboleySPD(200abanderes fitiavalyrgfan SHRgeragfeter, the SFQ
par;ﬂﬁéﬁlﬂb??gﬂnlég%fﬁ)cgggfeq,éﬁgpg at least a first operation

ased oA the first set of val ues of
t heperfptnunghi leagt ofirspepreeatien enth ;2 firgpdcd bisad ot He firjtsettof vdods of the

nd tool, the second tool having a second
pluMIfy Of%a%%%e SFQ paraneter associated therewth;
d etrepslmmg tthg fisst Bt witlla se&bndfool dleyeandtool heviny :weacbndwluefof the
ar ane ontrolling the novenent of the

SE %rﬁ]in‘ﬁtgr ?Siqaooclla %%}ﬁ?fsw‘t '200) based on the second val ue of
t hah&EQnﬁ@faasmﬁnﬁrset ofamldesptﬁ“rﬂfeqﬂ]ﬁr'ang ofiparhi@asits far coeeaing the

era n with the sec based on the ec set
mogRRn i LM OfIeyRIT LA Ppober B soned Kl o3 S pdfeter
and et hod of claim 22, wherein the step of determ' ni ng

the first set of values of the plurality of
parRSHETERg aideast hecorsk gpsrrtien iith gie S%%f‘ kel %@fe@ on e peqop set of

Val&‘e@@@rrtgéIglhﬁgtytdfﬁaﬂgﬁg@fgent of the machi ne tool system
(20 based on the first value of the SFQ paraneter

0)
23. i Hemedlos! of glaing 2 yehereyt the sisp ahdateminieg the iﬁrSéfas‘é Rf values of the
pluﬁﬁ yaarﬁgugfne@fs Jrh rﬁ&%%ﬁ&&{ spsftenp@bam &5 Rofrodief tﬁ@ﬁlovement of

quality curve (154 has a first "polnt
the @@51@)16 t@@lr&yets@dmﬂ) mepetl on ghet h$trvaluv af the SBR pergeRF@cludes the steps
of parameter and a third value of the corresponding
paraneter of the plurality of paraneters of the notion
c orstablishingoregrrl f@amat@0) trermdurality @fiparhmgtois ptsurface finish quality

curye g§§ ou?l#aﬁg glnf @g@h&r% loHc?’ln% dtﬂﬁd §a’1: % gfeﬁl E%rameter

rres par arre
andtahmrqbtra.luea(bf thg/comrfespmadlagmremstenﬁf thdnpiumbtyl o paramenets rocﬁ khe motion

RS R B PP b RS DBl By
and a fourth value of the correspondlng parameter of the plurality of parameters of the motion
control system (10, 100); and

assigning values to each of the first set of values for the plurality of parameters by
interpolating the respective surface finish quality curve (154).
24. The method of claim 23, wherein each of the surface finish quality curves (154) are lines.
25. A method for controlling the movement of a machine tool system (200) to machine a part
(500), the method comprising the steps of:

determining a first set of values of the plurality of parameters for controlling the
movement of the machine tool system (200) based on a first value of an SFQ parameter, the SFQ
parameter having a range of possible values;

selecting a first tool for performing at least a first operation;



i nterpol ating the respective surface finish quality

curve (154). 24. The nethod of claim 23, wherein each
w@Rooshe23ur f ace finish quality curves (154) areCT/Us287/075003

25. A nethod for controlling the novenent of a nachine

tool system (200) to machine a part (500), the nethod

conprising the steps of: determning a first set of

val ues of the plurality of parameters for controlling

the novenent of the machipg.tool system (200) based

on a first value of an SFQ paraneter, the SFQ

pa rc&%&ﬁﬁngﬂ@ﬁé‘tﬁ%&h@ fi &551‘ '&Q)?hé%fanl%’s%&a{%h %al\ﬂ@bf%ﬁé SFQ %hl%ﬁkief‘ Qvherein
a first tool performn [east a first

if theduptaed! bas aqu@t@@/vehlg fthe @@/Wﬁ@ﬂ@@@@g asgoond set of values

oftg@l%lﬁfamgrﬁf?%eﬁ%% L6 CO&IHSHIL% {h%t% Qﬁlent%ﬁlﬁafe%ﬁ%gﬁ?%%l 5%«%91 (200)

par anet e ereln I rst
basthen thn aag@@cd wiledofitld $HQ pstramtter @E@tlpa)yiamlmir@the first set of values of

the gﬁﬁ'ﬁg’% ) ereger go(rf; rongrr? l%gl oef mgv egtsortr“él\%e];rpr%cﬁfneg(l%olf trS)?:sléén!i &OO) based
on maﬁhslt neud ocin SFYstaeametE OO based on the associ ated

val ue. of. th d Wi se using the
¢ ibfioRhipt BephriBEBITLF B MR’ oF par adet or s
26. f e neddinddrodlclainm @5 tvterdifDthe ﬁBB&latecﬂ V:Ilheofrm@ﬁ’?@ @arhmé)ﬂer is provided in a

toof MR B maprenaieytinte sy T3 B L pRgkER o} syiem (200,

27.YWAR fpphhatusfibr Bdchin@@ a pa2G500) RethnelcBR dndfook tiRiappdftus comprising:
wherei n the associ ated val ue of the SFQ paraneter is

pr AMAEd in a tool library which is nodifiable
t hroHgRale Y0t '§m8§ EfpR6@cdbhORY nfvedbEre RGN AR AR, the moveable

syst em (200). apparatus for nmachining a part
Supp@@@})%%wupwra@guhéa@f (A8 tool, the apparatus

COMhdchid%ool §p1f1(ﬁl@ {©0) ﬁlpp&yer%"’lgltﬁe §2H19@291rdtm((v%9(§é relatlv% i[’lo the part

supported by noveab elative to the frane

(S0fp Ve atsichine Wbm‘?dﬂe (208)amedlosernlndenhlbapand tops00) ; a
m)vea@tfoél c‘rae 01% té}ﬁi 1?) (ﬁﬂégé 99%&3?0 By n]ieateﬁlg%L @1@9 220) and
the g Wd”“eesupm)hemm P gt mothenpal e par

(OB BRhLEe SERLAR) nRYSASTL A R0 RARL L EPLE ek

suppauppodt, the notion control system (10, 100) executing
t he mach

o PR M B e R e RE A PR e gt mergier, the
usefinebriabe 10Dwpalable cospl@ptortlic mativeh cantud 8y stérmt 1€)X @0 evliel&iBhe motion

conggipbiem P00\ e eV aEtad) L Rlpeie wtpIehb 0 and
at 182R€ondBhIuE Bf HOSHQY Pdrasstsd tBidughlBe udd Dterfaob E108), theltRE interface (103)
hav%%tal cooﬂversatlonal mode wherein an operator specifies the desired geometry (114) and the
at least one value of the surface quality finish parameter and a NC mode wherein an NC program
including the desired geometry (114) and the at least one value of the SFQ parameter is supplied
to the at least one input member, the motion control system (10, 100) determining at least one set
of values for a plurality of parameters based on the at least one value of the SFQ parameter from

at least two known sets of values of the plurality of parameters associated with at least two

values of the SFQ parameter.



control system (10, 100) receives a desired geonetry
(114) through the user interface (103) and at |east
wor@swe2ee of an SFQ paraneter through the usePCT/US2007/075003
interface (103), the user interface (103) having a
conversational node wherein an operator specifies the
desired geonetry (114) and the at |east one val ue of
the surface quality finish parameter and a NC node
wherein an NC program inclygdi ng the desired geonetry
(114) and the at |east one value of the SFQ paraneter
28.1 ﬁe%ﬂﬂﬁ&th@gf clzﬁﬂ o h\@h@&ln lﬂ%%ﬁ c O gFQ %Qﬂhleﬁ?{mﬁt{s 18 & H&mahzed range
moti on control system (10 1‘% determ ning at | east
of potratialealucpfor gagh @éﬁlefp@wamaterﬂ of rﬂ%@l nlyrplitgfof peipagtetser s based
t
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30. ;g% tg}ngadable V\Qlu 08/ glgr%él?terl?%éug%%e 1917/ %?9 rconffglhng the
. appar at us
moﬁlﬁ@np@ﬁﬂﬂ%&ﬁ tocd bjLB&Sn (2@0)310 maachiat b pﬁd(SIOa}] gzed c@ﬁputer executable
! g nt|aI .val ues for each of the paraneters of the
msg‘f“’d? "¥Fepar aneters. 29. The apparatus of claim
28, 1nme1ﬁ(ﬁis fio @or¢aldefauft ilue it hn PRQ pamitneter fkeit/ dthrough a user
E% @ ty of paraneters are determ ned by the notion
inte ) system (10, 100) through interpol ation. 30. A
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on 2SR EOVINE S1th EXRT PrARGE: frdr S FiFdd 6t b PNTus Ok |pfdrzﬂgy of parameters
instructions to store a default value for an SFQ
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assciqied Wigoy secend abuetof diel SEQypardiecterovwnent of the machi ne
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parameter from a ITSt Set of values o
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31. O]’hepmampmelt Iteadabtefmetdhﬁn nfxtla1mr80¢ﬁmtﬂwrojorr$ylsmgme(sﬂsﬁs 0f100)

d
o Her Pt tetheo SRETEn § e e ateSHm ST B Ftog wird
set bﬁ\&ﬁf @s ofitht bﬁraﬂhe}; @fiﬂﬁtan&ﬁmt sI ﬁfthellgll?]t:}crelaoﬁfrol Ssy:ieiﬁn ?10(,; Il@))lf%ﬁcontrolhng
ar a ers a . )
the IR B e ee bl i S0 S PR egT LTS g T parameter

fromcdﬂrw 8 fOhlubher thapltirali§QP baradhdters U eheGRIHRM cBiitrol @@%@bdle 100)
diumof claim30, further conprising the ste

asSOGRST TR GRS FBUGRh S BT garapgsedghe el Qféfaf?l?wf the plurality
of PasntéerObf thhRoRFHRoRAEIANRER 10, 200)Akdobiated with the second value of the

SFQ parameter; and
instructions to move the machine tool system (200) based on the third set of values of the
plurality of parameters of the motion control system (10, 100) to perform at least a second

operation during the machining of the part (500).



set of values of the plurality of paranmeters of the
nmotion control system (10, 100) for controlling the
woreaeents of t he machi ne tool system (200) basedr/os2onhers003
third value of the SFQ paraneter fromthe first set
of values of the plurality of paraneters of the notion
control system (10, 100) associated with the first
val ue of the SFQ paraneter and the second set of
val ues of the plurality ofzjparaneters of the notion
control system (10, 100) associated with the second
32. Vﬁ'c&{ﬁpl%r rkdi8ble vl Quﬁﬁ{ﬁfﬁ%tc@ﬁlgut@ln&eblﬁ%lé hﬁ%ﬁﬁcﬁ&% f‘énocdﬂmﬂ%ng the
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mownenabfweeathnett%é systinue280) noynaéhmpap@méi@@} sald)ﬁommeer executable

lnMﬂRh&%goﬁ%H&ﬁg system (10, 100) to performat |east a
secon peration during the machining of the part
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vl TR oIS SRt ARbRer ek RacebaP @R e Sen oon g geond
vallicdTgR: SHQ passithl Lsotakdd@lsreiist ructions to perform at

| east a flrst operation with a first tool based on the

fi ragruglqns & detgrmnsaseemdsed! yriussafithoplyplity of Bsramelets for

contrBfihE Helh @B f HRIMABERC tddesstehSR06)2RkedWntthe RcSRGANA of the
tool, the second tool having a second value of the

SFereppaienned er associ ated therewith: instructions to
detiglikfchs % ﬁ&ﬁﬁ){ﬂ% R&L a@écoﬂ@hﬁé?aﬁloﬁfwﬂlnﬁe ﬁk&fd&}gdlﬁo){se@ on the

paraneters f controlling the novenent of
meebﬁiWemh@bﬁﬂﬁvs$eﬂﬂ¥2©@#mhé@ed on the second value of
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| east secon opera Pon With the second tool
of tahies ofsthe plntkligetf pafamgiisfescdngplling éephaveaknttof thefmachine tool system

(2()@)3{3?%53%2@% V%ﬁle O}-Ql? §19§ g?rlﬂngter ngﬁggbl e mediumof claim

I ns I ons etermne a first set
of ivartuass o estdbdislp farrcadh gayanadter pétha phtrditg of pﬂllrameters a surface finish
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o R R o R STELE T  PafH e e
parAn&&)ané @ TEeHRARG |0ﬂgleib6rr@p§1{'dlr[gi)a\/aaﬁd¢@ 0®fhetph@alf & parameters of the
motion control system (10, 100); and

instructions to assign values to each of the first set of values for the plurality of
parameters by interpolating the respective surface finish quality curve (154).
34. A computer readable medium having computer-executable instructions for controlling the
movement of a machine tool system (200) to machine a part (500), said computer executable

instructions comprising:



paraneter and a third value of the corresponding

paraneter of the plurality of paraneters of the
woreiosom2cont rol system (10, 100) and a fourth POI/O$2007/075003

corresponding to a fourth value of the SFQ paraneter

and a fourth value of the correspondi ng paraneter of

the plurality of paraneters of the notion control

system (10, 100); and instructions to assign values to

each of the first set of vabues for the plurality of

parameters by interpolating the respective surface
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conput er
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derifs e S e B & B Tl Pifo S Kz B P B RloFement of
the par:ﬁmer WwbNystain (Q(E(B%hsea oh itlfe&tsso@ﬁ&ﬂ&h]lu@ 0f the SAQtpatadicted misd otherwise
rn1nehm£ether ﬂhas an Q%sociabed b
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moVgenfdt tﬁ@ﬁl@@ﬂllﬂit@& sy €006 batsB&orSﬁ@ﬁBﬁ Kai®b@h SFQ parameter; and
instructions to determne a second set of values of
t hePPIUGHS it pertorm ghleashd figyt pargfioncgiy thofirst 19gl t he
35. MRERPBhcOfeadabREndBmD bf@alhml whNSH eI dsefhledlaR@ G MR SFQ
the assocjated val ue of the SFQ paraneter and
pargpgierrigpromided ey tpeldibrasnwhich s medifigple theough pgper dnderfage (103) of the
Hm&ﬁkggés9§m£@§mplurallty of parameters for controlling
novenent of the machine tool system (200) based
on the first value of an SFQ paraneter; and
instructions to performat least a first operation
with the first tool. 35. The conputer readabl e nmedi um
of claim 34, wherein the associ ated value of the SFQ
parameter is provided in a tool library which is
nodi fi abl e through a user interface (103) of the
machi ne tool system (200).



