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Introduction
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Feed-rate measurement method
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Testing part and toolpath creation

blade profile
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Postprocessor

;- . HA4L soft
$% End of generation of : Tool Change.17 H58 ffwon
$4% OPERATIOH HAME : Profile Contouring.bé NS5 R16-6008
$%4 Start generation of : Profile Contouring.hé H68 R11=4880
LOADTLA ,1 H&5
g:;?gLi 13000.0000,RPH,CLY H7@ ; ========= UYHMEMA HASTROJE ========
GOTO / 17.92919, 142.58862, 142.00000 N75 ; NASTROJ: FREZA D7.82 RO.0O
RAPID HE@ § T e essss = ss =SS SSSSSSSSSSSSSSSSS
GOTO /7 17.92919, 142.58862, -8.Q0008 H85 T18 DA
FEDRAT/ L408A.08808,HHPH H?8 G56
GOTO /7 17.92919, 142.58862, -10.00000 M95 ; ==================================
INTOL / a.@@104 H188 ; OPERACE: Profile Contouring.4é
DUTTOL/ 0.60008 MI1B5 : ==========———cooooooooooooo oo
AOTOPS H118 S13808 HO3
THDIRU/ 0.00473, 6.99999, 0.o0aao00 H11% G1 ¥17.920 Y142 581 F=R18
TLON, GOFWD/ {CIRCLE/ 1592921, 1425908089, -10.006000,% H128 2142

2.00880) ,0H,(LINES 15.92921, 142 .59089, -18.808888,% H125 X17.9290 y142 _Gg1

15 93868 144 COBA6 -1 H138 7-8

FEDRAT/ 4008.0088,HHPH
INDIRU/ -8.99998, 0.00625, 0.00000 : :1ig 29EB F=R11
TLON, GOFWD/ (CIRCLE/ 1597927, 151.08505, -1@.00000,

6.49512) ,0H, (LIME/ 15.97927, 151._08505, -16._000080,% |N145 G3 X15.939 v1h4.59 1-2 J6.889 |

1C_LR7A0 144 60857 , -10.88008) )lﬂjiﬂ_ﬁuji..‘lﬂﬂ_'ﬂ_‘lﬁ..ﬁ.ﬂﬂl 18841 J6.495
€OTO / 15.23022, 144.63186, -16.06000| >H155 G1 X15.23 Y144 632
- - - —17- H168 X14.974% Y144_662

GOTO /7  14.74732, 144.69425, -10.00008 H165 K14.747 Y144 694
GOTOD /  14.56122, 144.72518, -10.80600 H178 B14.561 Y144.725
GOTO /7 14.32718, 144_76968, -10.00000 H175 X14.327 Y144 77
GOTO /7 14.14128, 144_80971, -10.00000 H188 X14.1481 Y144 .81
GOTO /7 12.91121, 144_B6405, -10.00000 H185 X13.911 Y144_865
GOTO /7 13.72981, 144.91326. -10.00000 H198 X13.729 Y144.913
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Postprocessor

N45 soft
LOADTL/1,1 M58 ffuon
g:;?gLJ 13008.8880,RPH,CLY iEF niatcoon
g0TD / 17.92919, 28.58062, 142.00000 H6A R11=4000
RAPID NG5
GOTO / 17.92919, 28.58062, -8.00000 N78 ; ========= UYMENA NASTROJE ========
FEDRAT/ 4000._0008,HHPH N7% ; HASTROJ: FREZA D7 .82 RO.80
BEGIN NURBS_SIEMENS (D=3,F=4080.088,AXIS= 6.80000, 6.80600, 1.8 N8O ; ==================================
g000) N85 T18 Dot
Ne, §T= 17.92919, ¥T= 28.58062, Z2T= -8.00000,DK= g_00000, W= § H98 G56
1.006868; s
N:,B::]TB;B 17.92919, ¥T=  28.58862, 2T= -8.66667,DK= 6.80000,4= § N1m] ; OPERACE: HMulti-aAxis Curve Machining.16
2 5 M185 - ==================================
Nﬁ,ﬂggzﬂ_ 17.92919, ¥T= 28.58862, ZT- -9.33333,DK- 2.00000,4= $ N118 $13808 H83
N3, KT=  17.92919, ¥T= 28.58062, ZT= -10.00000,DK= g_00000, W= § :1;3 g}u§1?'929 IESLsaT ERR1G
1.00008;
EHb HORBL N125 X17.929 Y28.581 N8
BEGIN NURBS_SIEMENS (D-3,F-4080.008,AK15- .00000, .00000, 1.65| MN138 2-8
\ N135 61 X17.92919 Y28.58062 2-8.00000 F4000.0
NB, XT= 17.92919, ¥T= 28.58062, ZT= -10.06080,DK= f.Ae000a,W=  $ H148 BSPLINE 3D=3 Fu000.0
1. BBBEE; N145 X¥17.92919 ¥28.580862 2-8.66667 PL-0.00000
|N1, XT=  17.93086, YT= 28._84889, ZT- -10.88000,DK- 6.00000,4- N150 X17.92919 Y¥28.58062 Z2-9.33333 PL=2.00000
1.006868; H155 X¥17.92919 ¥28.58862 2-10.80008 PL=0.0
NZ, RT= 17.85166, V1= 29.24362, Z1- -10.00000,DK- 0.80445 0= § N1ﬁﬂ BspLINE sn 3 F4e00.0 |
1.00008; - 8 58062 7-10_00068 PL=0_
”3-BEL;B_ 17.68723, ¥T=  29.69917, 2T= -10.00000,0k=  0.37943,4= 3§ N1?B x1? 93386 vzs 84889 2-10.00000 PL-8. nanun
. ; N175 X17.85166 Y20.24362 Z-10.00000 PL-0.80445
Farahin, WESERIAE s SHERSResg el 10:A0000G0K= - GaSEasees 3 N188 X17.60723 Y29.69917 2-10.08080 PL=0.37943
NS, §T=  17.11219, ¥T=  30.21514, 2T= -10.00000,DK= 0.35277,4= § o185 X1/:37818 V2398402 £-106: BOURA F1-0.32083

H198 X17.11219 ¥Y30.21514 Z2-10.00808 PL=8.35277

1.06808808;



UNIVERSITY
IN PRAGUE

CTU in Prague | Faculty of Mechanical Engineering »s; THE
Department of Production Machines 7 % TECHNICAL

and Equipment

Testing toolpaths
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Toolpath computation tolerance value 0,002 mm

T / spline int.
‘;‘

lin. int.

lin. + circ. int.
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Toolpath computation tolerance value 0,016 mm

/ spline int.
T/ / lin. int.

lin. + circ. int.
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Toolpath computation tolerance value 0,08 mm

Lo/ / spline int.

lin. int.

lin. + circ. int.
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Toolpath computation tolerance value 0,002 mm

Characteristic of feed-rate

Characteristic of feed-rate
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Toolpath computation tolerance value 0,016 mm

haracteristi ff -rat ..
Characteristic of feed-rate Characteristic of feed-rate
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Toolpath computation tolerance value 0,08 mm

haracteristi ff -rat ..
Characteristic of feed-rate Characteristic of feed-rate
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Number of NC blocks and machining time

number of NC toolpath computation tolerance value [mm]
blocks -] 0,002 | 0004 | 0,008 | 0016 | 002 | 004 | 0,08
. linear 393 283 199 140 129 91 65
interpolation
and'”::?r‘f‘:[”ar 276 185 119 69 61 39 29
interpolation (2094+-67) | (132+53) | (76+43) | (29+40) | (27+34) | (8+31) | (4+25)
__ spline. 163 124 92 72 73 60 49
interpolation
machining time toolpath computation tolerance value [mm]
[ms] 0,002 | 0,004 | 0008 | 0016 | 002 0,04 | 008
_ linear. 2200 2070 2000 1960 1930 1940 | 1940
interpolation
linear
and circular 1950 1940 1900 1920 1930 1900 1910
interpolation
__spline. 2060 2030 1980 1970 1960 1940 1940
interpolation
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Conclusion

e Typical profile of a blade has been chosen for testing

e Comparison betweeen toolpaths based on different interpolation type and
different toolpath computation tollerance value has been made

e Measurement of feed-rate along the toolpath in NC programs has been
applied

e Analysis of the minimal machining time and quality of machined surface
has been made
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Thank you for your attention

CCCCC



CTU in Prague | Faculty of Mechanical Engineering

»5; THE

Department of Production Machines 18 W TECHNICAL

and Equipment f NIVERSITY
\“‘\.

,.
e




CTU in Prague | Faculty of Mechanical Engineering

~5; THE
Department of Production Machines 19 U TECHNICAL
and Equipment f UNIVERSITY

IN PRAGUE

,f—-’—'—\

—
— )

e




