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ABSTRACT

The sheet parts are formed with dies conventionally. But this conventional forming proeess is not suited to small volume

and varied production for the reason of high cost. For the solution of this problem, a new forming process, which is called

CNC incremental sheet forming, is being introduced. This process can form sheet parts withowut die, and is very well suited to

small volume and varied production in space flight and automobile. In this paper, dieless CNC forming system based on a

machining center is developed. A special device to grasp and pull the blank sheet built in the machining center and tool path
generation S/W from STL file of 3-D model are developed. Several sheet parts are incrementally formed to verify the

effectiveness of the developed system.

Key Words : Dieless CNC forming(th2] &= CNC X£R]), Incremental forming( 77174 &), Sheet metal forming( % 7
&), Tool path generation(ETAZ 4 A), Layered manufacturing(d & 7HE)

1. AR

#A sl=s 2949 /4 HE 2
olg3l7 ¥RE FFE FAF 7 9=
7IERA HE d3ATE FH4LE g
B AR5 AgED 9 A AFE sl

Ak, A, #3232, 48 39 HFE2 2 4
HEE 3 Ay s e & #AZ2 AFEHe
A7 g2k 2HAF 53] 3 Y 29 AFL A
File ARz IFHLR ME H3se §
#el BHE AMEdY #AS ZHx 4E gioh
a8y ZHx H4E RS Doty 8589 24
ol A itdl ol 2277 B2 Al7le] 2FEHE
Aol 37l WEH cpEFLFAAL, BEH7IR
AEE HTo AF Jid #Ad gt 45 #4
thkgl HHe) AFoe= AxT ¢ e FEE
Z154 7 4 H(dieless incremental sheet forming)7]Z <]
aA FEE BD Uk

theldl s 4o dels 2A #4449 cAD F
BZRE #3 4384 gas =3 A4dd @ A

v B en

=

405

BE FF3le] ONC 282 o|&3t #AE HA
doz d¥Er) Fg. 1 A48k o] £33 3(SUS
EE G E)E XY HelE A 2883 £ 4Y
<z 54 FadE £ 49 370 @33HeR &
BIAE AdsEA BE ®Eel diich <] 4
XY HolE#d Z £2f o]F Alojx CcAD HYo=
HE 44" NC dolEfd] ofs] sadEHck 48 #
2R 348 F=57] A% 227 dastH
TIH 2Y 7 AFHE 288 €F &
T FzZF AFeHIHer 3FE BT
22 d¥el FHHEHTh

Aol A= oholef] A(dieless) CNC ER o4l
2 ol&slo tkgl #AAMLE SFELS Al
G FEFch ®£% 3 Y cAD FH L= RE
H2FAAH Hag oNe mEE G5 E I
o distel =elstm CNC =HAd AlEd £33
£ ol e ATFHEE A a3 positive forming =
THg A8= gk

=

2. CNC Forming A[AH



2.1 HAl'Y AEE o[&8 cNC XY T8

AARANGHYTHEL o]4F theol#Hx one X
e 7] AHAE xy,z 3 FL BA AosE
FA7l 2asith B g7 gyz3E NC A
FAE A4F4d BEfEn ds AR A (INV-
80)E Akg9ch ERIAE FHESE nF FAE
HARAE 9 xy HolE g nPAsn T F
A7l 224 7l3d FTE Agdd BHE
goz 4AR FHEoE Frle Flo|=EXE
(Guide pos)EA = ol d=7H Algstn AL n
FL dEAe BEER AFHE 49 2% A(fixed
plate)S AlEFoh Fig 2 = HAQGAE 7HS
Dieless CNC TR m41S HolZr}

MOVEING TOOL
FIXED BLANK {z AXIS)
PLATE !
UPPER
PLATE
FIXED N
TOOL
GUIDE i
POST | |
LOWER <X_Y TRBLE>
PLATE
| BEFORE FORMING | | DURING FORMING

Fig. 1 Principle of dieless CNC forming

Fig. 2 Dieless CNC forming machine built in machining
center
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Fig. 4 Data structure of intersection lines
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Fig. 6 Tool path for dieless CNC forming
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Fig. 7 CNC forming result
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