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A Stock Removal Cycle with Collision Detection Function

for Turning Operation
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ABSTRACT

A stock removal cycle is developed as a programming tool of the CNC lathe. This cycle support the

easiness and swiftness of a part program generation in the shopfloor. The cycle contains the function of
tool path generation of rough/finish cutting, of avoidance air-cut for non-cylindrical (die-casted, forged)

workpiece, and of the tool collision detection/aviodance.

Consequently the intelligent stock removal cycle

results in improving the productivity and safety of CNC lathe.

Key Words : stock removal cycle(3784+d4-012), shopfloor(Z3), aircut(FH4AD), tool path(Z 77 2),

collision detection(Z= A}

1L A

ZAdFoNAM 71 =EE e ZTRA AR
=gy, 1A &M, 7hes BE Zeoy
(Part Program) 24, X33+ AHx 2 FF 848
(Offset) AR, 37/4A4z271 B 2 A4 7o
o #XME AA, AFZHor AFo A JHEL A
Algteh ek FHIZo) diFET e AL A

(Agile Manufacturing) Al2=e] 7438 %¢3H%
grigts, 7t FAldA A285E Alzte) Hasls
B8 AMY F3L FTRT 023 o,

HE Z2ad A4 AL 922 g% AP
shd =2 oW AE1,2], A1AIAE /A A2 /4 o
el e 7Md 78 (Virtual Machining)o 2 Al
%38 71F ARE dF3= 71=(3], 283 A4 vt
A9 A AL BE9 @EAHQ HMolFE A
g, 7 Alzre] @& 2 nE9 ®FE A4S 9
3 2E2}9)(Spline) %% NURBS Hz}7|[45]0] =
T ATES 1 2 & F Ut B dFjoAe
Ao A BE T2 2 AZHE §EA]9]7)
2% Xed Uy TeayP Ajage) 84 7)&9
A4 WolF MBE =9atuz] ot

2. BE SLz1n) A|lade] BE

HE ZTROAL s L BRI, 1SO
6983914 A el® G code W4, CAM W4 gw
Aol walel 7R FEE 4 ot [SOwAle
712 Ao R A AR YA =R
WAool AT F9 G codeE: AT Yoiof s
ZRIRE A7) A FEANS 93 S
A AlabE 502 I of 3= Buo] Ak ®
& G code’t FRAO] AA o FTLZHo|r] wid|
Tt AlAHe)] 35 Ao 2 AL E=d A7 2l
th ol WAlg Mty ste x2lo] Anpyo
2 0% CAM Al2®g wdAZ o 17belw
B33 off-line(s}A&)oam =z zAslo
2 R3] A HFHIE £887] oyt uat
A HTY AL G coded A 2 yA s
I CAM Al2=®l9] a4 2 a9 A8 Qe
o]~ F-& 1T I 7iwte] RolE == ew)
Wigol fiFE3 g

7VE felFeold, WWE AleEE JME 2RL
A Hajor Foldle e Ta g A A
B X2 3R o] ALS-3liz HEolF oA, Mt
| FAA X9 H¢ FAF golFA GT0, GT1,

- 1050 -



-

G72%& " ZE3dle Yal, 79, & 71E¢ 4%
RojFo] 71Roz AFHAL) olHF MolEFL
Aoy Ao FF A (mterpreter)ﬂ‘ 3E
2Za9E dHsle AAHAAM olFF ARU 741"‘&01]
Abg-E 3ot oz}, FAHH FHE Eil@ﬁ’% L
712 ARAAE AL HE 8 WAVERA, 4
Aol FTR7AL A L UHE 7Y HYs AR3A
84%9 stdeit. watA olEd HE Mol
Sed AR F3 old AR A=
2R o Yopzh, 1) £4¥ b 71EAe 7t
Know-how E&3}1, 2) Air-cutE WA= F
%‘EE "3"*6}91 3) T LAY FES A
7]v77}11 A avls AT A

7}
_/}:

HEO}N

|o

O ot X okl W rle rlf

3. 44 AelZ JlF 2 72
31 Aael 29 A%

A MG Ao A HolF TR 7ES
Ay 13 o] £ATE £ Utk F AR HE
2oy A" W ookt AolgEE AHSEt
o 1SOFA B ZA=E HAEFZHoz A,
7t zte] Mol ALl A3l YdEHAAE 7
Hlo 2 G-codeE AATC g2k folFe] AL
OﬂE Az 7/t A4S 9AF dHoly wY FHo

2 gj=aEAwy, FraedHTool Managenold AlZ
T3 A, F7 2, 3 B9)/3449 A
ojg-3dle l=EH NFE Y FEIA X
5:;’——? A2E YA, A @2 TE Fi2d
7FEA dolute Air Cutd WA= 7lFe

&M =
=]
[omen e

T
ool manager 1

] rir

He oot rfr T Ot hu

u.% ox

part programming system

work process

contos \meaomg anling \imvmg tapping ‘ cut off 1

Stock
vemoval

G code generation

graphic simulation
NC interpreter

g 1 A4 Aol2 e ol @ FHETZ e

-1051 -

32 Aaphel 2 72

Aol Ed dxmFe AeleAM(Flow Chart)E
foFsbA 1y 29 gon, ©AE 4nEL v
3 o} Ao A}

Step 1. AH8AL24H 2A34F HFES4E
=t (29 3(a)

Step 2. T+ Az, ¥+ 224, 7 B/ AS
AEZRE oc2RE ¢HE /AT F
58 HAZE AR 13ELE AL
o, (298 3(b)

Step 3. 7t P4 o 28 49 peak points} FAF
9} AA| peake] =& A4t3le], peak point
2HE 7HE g3 AR I(2" 3()

Step 4. ALAE 7138 d9 valley pointE A3}
o, o] pointE® 7|FoE 7MEEAE F
2 Baste] Wy ATt (28 3(d)

Step 5. ®a® 71T 4T deEd AdYForiH
TTAE Y-S ANt TFARE A
ghoh (19 3(d)

Step 6. 4719 AA-L AZ Fo A2 AL 7}
T340l vlA 2 peak FAUAAE Bt nf
A2t peak FdolW FHIIT oy thA
7FEEAAS AdAI™T (29 3e) ()

=S A A4 )

otz et &Y

F=3ust JtEE Y MY

HAGI L2 Bool GAm 20

@ ar2| peak point2} peak =8 Al&h

— Peak pointZ2 £ 6] &AMNE MHFY

#2tel valley point® A&+

2 2 Aol E AEME



(@) I BHAD 2THY L 2

(G- ]

— peak point

(c) peak point, valley point X &t

valley point

— (d) valley point 1 Z2=2 Hat 2oIS,

S MO DE NS BRER N

—
\
— (e)peak pont2RE Ha HYEHS,
HY ELSI0 IFHZ My

- (1 OFXIS peak AN 272 My

IE 3 Aol E duelE

ru}ll_!’

4.

o

742 4t 2 3

NbE Aol F-E NFEHEAE] Yty A3 RArT)
STHolELE Mo Zd ¢Edle] ZRATE A
AAIZ

I8 45 AA7) @2z
2, 0] JMEEHO R HE A A=7t ad
5ol YEtY Aok 29 504 HolRo] MAsolZ
2 Air Cut& MAdle TTARE ANTS & %=

At

oft
ok
0,
2

27tE 8 THe

o=
ox
>
Y
A ol

4 moaterial : $45C

$100

OY 4 A4 e (G2 4A)

I 62 dEd FTR ATE AS, 249 25
°f dold + AT BAEFAYZ : 2%, Fy
H af,

2} 1 856%). AT g Halso)|Ee Hed)
AEo2 25E HAuok: AN BTAZE 4
F& 28 7% Foo] @ 4 3lnk

material : $45C

ox

$60

2™ 6. A4S THEER (A FE7HS)

- 1052 -



6 22

B a7e) Az gl AAd

Aol 7be welevt ga8 ¥ slue)
Aol 2L Augronm, Tad 7HEel We
@ & glom, dabolZ Uo) 3EH Jsoz
kel 1Bl 99 A4S Pl WA & glo
o, wxz A4 AEIECR Air Cut NS @
=

AT & Qe Aao|ZL NEsoaM HE
Z2aP A4 AP FART

5. AApsol el A

FuEd

[11]J. Peklenik, A. Sluga, “Contribution to
Development of a Generative CAPP-System Based
on Manufacturing Process Topology”, Annals of
CIRP, Vol. 38/1, pp.407-412, 1989.

(217474t 111’“ Az E, “Ugtgde 29L& ol
3} }d/ﬂ-% _1_7 z}tgxo} Egj_aﬂul }\)\Eél" %D]
T 8}3] —rﬂ]"’i}gﬁﬂﬁl =83, pp.707-712, 1995.
[3JK. F. Ehmann, "Virtual Machine Tool Project
Description” (www.mech.nwu.edu/MFG/AML/VMT/
description.html), Northwestern University, 1996.

W E X2 7RL Ad¥k G code WA MolF
oz zZAAste] 1 APigde] Aeolg HlwI,
Aoz Y 8o FAE ubsel ol MolF i
9] Aol Uuk G code WA o) wlE] TS
4 4 At

e o

& Gt [4]Siemens SINUMERIC 840C Software version I
_20 —-- Programming Manual.
g B13aw, R FAAY FAE AR ¥E

’ﬁ%ﬁi:ﬂ NUBRS B 271", Proceeding of the 11th KACC,
- - pp.656-659, October, 1996.

1Y 8. AlelZ w49

X
>
ox

g 29 49 TRie ©
FAl, Air Cutg WAZ &
AR Fe FTFARY FFATE
S o6& % = 035 mm/revd]l A%)

Air Cut 93 739 1+ 48%

Air Cut HA3A) k& AL @ 4% 51=x

welA Air Cut® WA B9 23X Fe A
2o "3l 7FEAIZYe] 37% AE A8FHY, 7HE
Alzrel HAsE QA4 e 2aE VHHZE F
% slth

- 1053 -



