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Two-dimensional Chip-load Analysis for Automatic Feedrate Adjustment

Bae, S. H*, Ko. K. H.*¥ and Choi, B. K. **

ABSTRACT

To be presented is two-dimensional chip-load analysis for cutting-toad smoothing which is needed in
unmanned machining and high speed machining of sculptured surfaces. Cutter-engagement angle and
effective cutting depth are defined as chip-loads which are the geometrical measures corresponding to
cutting-load while machining. The extreme values of chip-loads are geometrically derived in the line-
line and fine-arc-line blocks of the two-dimensional NC-codes, AFA{automatic feedrate adjustment)
strategy for cutting-load smoothing is presented based on the chip-load trajectories.
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Table 1. Nomenclature
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Y. nominal cutter-engagement angle(d 53 &z}
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dy  braking distance(#} %7 2])

d,  acceleration distance(71& 1 2])
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Fig. 1. Definition of 2-dimensional chip-load measures.
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Fig. 3. Chip-loads in arc block{Yage, Sarc)-
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Fig. 4, Line-line block: later line region is not cut before
concave point.

BI-CAD,/CAMYBZ] =83 A5 22 20009 64



158 w3y, 2o)E, Hu

Fig. 4(bye: CLFA(CL-curve)?) A&l upd 2
TAEZLY AL vEPd Aolt) |74 g)4}zte)
AT drise] AAHCH ol)s 7}
+ B2 RE HEzo| o Fksld Hopg
vehils 2349 CHell )2 BCPE F=(an-
sient) T74o)2} &}, = T gl M A7)
us)] 7133t FRIER, o4 e B9 7t
TR Fd3 7l Lol a7 weh, o]
Z¥e) Zeolg AT B & ALH,
Fig. 4apllA chg3} o) 7isdsia| AAt 7153t

db= of 60(2 - So} (7)

AT FTF A& AA)e 357 ES
A28} Fig, 59 viehd nio} o], x77ke] A
o] n5Edld, AlEE F7PEE JR2E=Z A4k}
I ol4-ES AAY 5 aleh Fig 5dllM AP
a=r/3, §,=0.13 73-%2] FTTFHEFA] AN,
HEFTHE 1AM 143571 o|v}, HEFIHE- 3FH
NE W (xZ EAe} o] FrHeR EANSE E
YL 99 J2<= AHe) Yeht Qe

2}, AA g el w8 A=F7ke] Pl
AHog oS ong zHeFrle] FPYEz}
o] g T 713 ¢ e ¢5EE
ZF-7hel] Fedsh= whgo] T3 &woA fofd)a,
7FE AlZE Hel M E 2 Apo] B Bo]x] ghee}i,

(2) 254 ol el A o] F A F7k 7o) viet
e A
-1 80
Q2R-sin [ 50(2—8(,))

o] 7%= Fig. 6(a)2t Ze) EA 4| ¢|27] o)A
ol o} AAF7E CDHM 748 o3y 7}Fe] -2

Cutter 16
engagement e e |
angle 14

1.2

1

0.8

06 | ;

o4 |

02

0
0 08 1 15 2

CL-curve distance
Fig, 5. Cutter-engagement angle in transient region(oi=m/3, 8,=0.1).

3}FCAD,/CAME 3] =5 A5 A23 20009 69

dy d, Ci-curve distance
(b) Cutter-engagement angle

Fig. 6. Line-line block: latter line region is cut before con-
cave point.

Yoz EAske Feolch of A4, Fig 6b)% 2
o] TFRET] ol y2o 2} noZ WY,
FPUEGo] WEARG F& FHCD)l EAY
o, 09387 3, 2 AEA 42 A4 ae
g3 7k,

Y, = min{G+7,, ©} (8)
5 _ 8
dp= sin(7t—0c) ~ sinee &
 cot®y Do
d,=coty+ = [5,(2-35,) (10)

Fig. 7(a}2 AAAAAF3e] NC-code B304 1}
ehis HUgE2 1& o3 dat gl §8 A4
A7) 257t ool mhep Vel A ojut. A
ez 59 off F7lef BE 40 B AR ¢
gt 4 ol p melde) e A 4 9L B
4 gk 8 Fig. 7(bye AA-2AFzhe) 749l
o|5lod A2 =0] Zr}aAke) Veh b= NC-code’e)
Aol F, AsA% 4,F 5 ool W} viebd A2
2 A AAHe=R §,9 o 7 wE 48 F
7} Zdfo] Felslny, B3] 574 1o HITshs e
e AY o) B2 BE 40 FAL FHE
$AY - AUk




ol5E ATZAL 9T B F2= oy 159

[ L7 ."‘:‘r"'*h
l‘#l’.ﬁ”lﬁ'
VA

I' 7117717777777

{b) Breaking distance

Fig, 7. Peak cutter-engagement angle and breaking distance in
line-line block.
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Fig, 8. Line-arc-line block: pure arc machining exists.
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Fig. 9. Line-arc-iine block: no pure arc machining exists.
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Fig. 11. Linc-line block considering pretorm surface: latter line
region of preform surface is cut at concave point.
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Fig. 12. Line-line block considering pretorm surface: latier
arc region of preform surface is cut at concave
point.
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Fig. C. 1. Line-arc-line block.
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(a) Latter line region of preform surface is cut at concave pomt

B
{¢) Latter arc region of preform surface is cut at concave point

Fig. D. I. Line-line block considering preform surface,
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Fig. E. 1. Cutter-engagement angle in transient region(o=2n/3,
6,=0.1)
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