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A Surface Parameter based-Method for Accurate and Efficient Tool Path Generation
Kanazawa Institute of Technology Keigo TAKASUG]I, Yoshitaka MORIMOTO,
Kanazawa University, Graduate School of Natural Science and Technology Naoki ASAKAWA
In a main processor of a CAM, a general contouring path or scanning path can be calculated by solving numerically differential
equations composed of a machining surface and a plane. Therefore, several problems contained within the differential calculation,
i.e. path generation errors and crush of the calculation at a singular point are included. In order to these problems, this study
proposes a new tool path generation method which generates it on a parametric space of the machining surface expressed as a
parametric surface. In this report, we explain the new method, and compare a conventional method. As a result, it could be
concluded that this method could generate fast a tool path with stable.
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Fig.l1 Relationship between real space and (u, v) plan in

(u, v) plane

Real space

parametric surface

T, ZRETEEL, (u,v) ¥ FI2B TR 8972 T fhf e
Li=RXERT. DI, EyrZ 70— RIZBELTY, EHRE 25
TeDDTIEERET D.

3. (v VEELTOMIARR—E/ SXDERE
B2 R T 91, Bl EOSAERBT D= Ol
C(t), BHOMLERRE r & 75, r B3N THIUL, KA
ASH
||Sudu + Svdv" =dr )
ZIZT, S, SATThENEE S O u i, v GRSy &
Y. £, Cuw CLEZNTN, CO LD 1 BRSO u J1h
By Es LNy sy &3
dv _dv [du_C., o
du dt] dt C,
LRFTZENTEL. QR EQRIMATEZ Licky, k%
55.
gg_ 1
dr
Su+£isv
@B 1 BEOEMS HRRTHHND, VT 7 v ZERED
B A TEEZAOT W, WEEF L CWIE, @il FEEm BT
SRR/ TR E Ak TE 5. 2120, @Rk T . BLUC,
18T A= HITEIF LTV D 728, RRUTRT du, dv, dt DR
ERWT, ) E Rt Z2EH L TS BLERDHD.

Ndu® +dv’

<]

&
d
" ls, 4 Cus,

v

)

>

ty

dt = »)

4 ZEEYYIT4—FK, EEVFROERE

R CI, (u, v) Vi B CREC S AR € & L TEZRENTWD
BAD, Sy FROAEREICONWTERE, AT, BT 5
IRACLCONEY 77 4 — RTho, Ly FLRDMIERED
ERIEICOWTERTD. DF Y, C RISy F 2T AREABE
WWARENTHDEHLOLE LT, ZUWCEY Y 74— FERD G

— 657 —



2014 FEEEREH TP 2K TR FNGEI S

A CO) = Cu®, )

dul
Real space (u, v) plane

Fig.2 Expression of finite elements of free curve C(7)

LBy FRM LR EZERT 5. £7, 3@ kI,
WNE 7 74— K& s, CLED1EE P(uyw)& L, ZOHEND
C2 %ﬁiﬁk@qé 7":&)@%}]%){{ Pl(ul,vl)é’iﬁﬁﬁﬂé. Po, P1 l‘lEﬁHﬁ S J:

DR THDIND, RADY L.
"SU du, + S, dv, " =g ©6)

ZZ T, duy, dvil i%ﬂ%h POVPEPV\@ujﬂ'l vﬁﬁ@fﬁ‘/\
2K, ORI, u A, v HFREL LN —FEEETN
1E, du=0 HDHWNT dvi=0 L7275, FIZIE u FEZBEETHIE, (5)

A3,
dv, = L 7
s. |
LRHH S, KRUTL-TPRELND.
u, =u, ®
v, =V, +dv,

Wiz, M3@IRL7eE I, P E Y7 7 0—Ks, PID
By T r OWEECH D 5 Poup,n) 2RO D. ZDEE, IROEL
BRXEH5.

{I , (du, —du)+ S, (dv, —dv,)

22T, duy, dnlIFNEIN, PyirD Po~O u JilH], v TR

SEEFRT. duy, dvi I ERICEVBEIITH Y, RALKIL dn 35

S dv, D 2 DT THLN G, Higlk @)Uk, FTICi Z

EMXTEDITPTIEN, REEMIC/R>TLES ZED, 22Tk

Za— b ARERAWTHROIGHEZIT . T7hbb, ®)RicxfL
T, FHmREES, L E

©)

-

(10)

fi= ”S (du, —du,)+ S, (dv, —dvl)Hz =0 m

LEFRL, —a— M AEEREATDLZ LI ST, duy, dv 3RE
n, XAUZL-T, BT LND.
u, =u, +du, a2
v, =v, +dv,

P LI, X 3ONTRT L DIT, (o, v) & (i, v)EEEHZ, (9),
QOXZWEHT 2 Z LI & o> T, RN LAEDSRED. 7272 L(uo, vo)
&, TR SNTZ(, v D C~DESERREARR T 572 EOFEE
FOCTHZE L2 Ui 22,

5. FREIEER

P ED SR AEFIEOA S 2 TR DG ERE (T 72

B 41%, #if S iS5y 72 B-Spline #if C ZE# L, 3 €Tl
TPREEZANT C RICEY y F A2 AR LR 2R, By T
I 02mm (ZEGE L7z, & AERAHFHE 2 A, RKTH
0.012um DFFEDFFN TIRIEHE L F R SRR ERR ENT- 2 L %
R L7,

Wi, AT, By 77 40— 8, Sy FEBEOAERKE
1To7z. T LAENE, PoZ 1 AUCHEEL, PII%E Y7 7 4 — K
RREBEDEREIT T2 w7 74— N s 3RO LT S 2 EE
LT 10mm, ¥yF rid02mm & L= fEREZX S I1ORT. AkE

AR SO

Copyright © 2014 JSPE

-_.—’

P,

(b) Calculation of after third point on C>

Fig.3 Derivation principle of equal pick feed and equal pitch
points on free surface .S

Fig.4 Calculation result of generation of equal pitch points

Fig.5 Calculation result of generation of equal pitch and pick
feed points
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