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Abstract \\/

The objective of present study is to de-
sign gener/ani;veuaxis postprocessor. In this
study//? D-H Representation is applied to de-
fine the | coordinate of 5-axis machines
systematically. The D-H Parameter is used to
construct a homogeneous transform matrix
efficiently between each machine element.
Consequently, the Kkinematics parameter
equation of the 5-axis machine can be ob-
tained through this procedure. Kinematics
parameters of the 5-axis machine are solved
with  Newton-Raphson Method and the
Least-Square Method. Finaly, VERICUT is
used to verify the feasibility of general 5-axis
postprocessor in the thesis with various dif-
ferent types of the machines. The results of

99 7 31

Keywords: Impéller,
5-axis Machining, postprocessc
chine, and homogeneous transform matrix

N\ \

/ ’ | v
CAD/CAM
(CL Data) (Post
Processor) - NC
N | > 7 /\\/\/ <&
J/ N\
O



D-H Representation (XY3,
(XY3,
D-H Parameter A
OTn - O |-1Ai :0'6\11'6\2|'<n-2An_ll”l-lAr|
D-H Representation
2

D-H Parameter
(End Milling) /
(Flank Milling)
(Point Contact)
a Z,-_l /\‘?
a. |, Z,/E/ak Z /
5. @i L Zi—l 7 Z/ Xi
AD-&Par'am%er
) (X% 2 ,\s\; ) (XYZi-l
Line Contact N A\
( | ) gx ‘ \\\\ (XYZI
o a q, b

\% ©
24 = Trans0.0,0) ROIZ,q) Trans(a, 00) Rot X,a, Trans(00,1)
/\ &g, - yCa; s lisq,5;+a.Cq, u

o &y cgea, -com, - 1CoS, Ayl
L Teo =, Ca, liCa;+b 0
go 0 0 1 H

), =€ing;; Cgq; =cosq;; A, =sina;; Ca, = cosa,

D-H (Denavit-Harenberg
Matrix) D-H (D-H Matrix)
RS D-H Representation
N D-H Parameter
/ S (D-H
/ Matrix)
t 3.3
R f
t= R* (secf - 1)

3.2 D-H Representation D-H

Representation



1

Y

1.32198
1.86894
2.40427
2.92019
3.15742
3.41414
3.66229
3.90134
4.13853
4.37048

CL Data

Z | J
44.417 10.990757 |0.102344
43.7727 0.990811 [0.110399
43.1141 ]0.990642 [0.119239
42.4468 10.99018 |0.128037
42.1349 10.989606 |0.134078
41.7824 10.989424 {0.138161
41.4382 |0.989213 |0.141962
41.1069 |0.988789 |0.146467
40.7738 |0.988304 |0.150901
40.4353 |0.988046 |0.153201

D-H Parameter

X
12.9176
13.051
13.172
13.279
13.3228
13.3723
13.4207
13.4654
13.5084
13.5503

3
Vericut

K
-0.08902
-0.07814
-0.06642
-0.05612
-0.052
-0.04418
-0.03613
-0.02906
-0.022
-0.01716

P
o

GOTO
GOTO
GOTO
GOTO
GOTO
GOTO
GOTO
GOTO
GOTO
GOTO

(CL

Data)

RlO|o|N|[o(g|A|W[IN|F-

CL Data

(1)
0
Vericut

@)
D-H Representation

Zz ) D-H
Parameter
D-H Matrix (4)

D-H Matrix

3)

D-H Parameter 4.1

N RN
RN SR
S \@@ Daa =~ NC

&x ) \\ Vericut
. CL Daa

) ‘?\“\0
NG

NC
CL Data
10

Vericut[2] NC

NC Vericut

3
NC

84.10233 A 95.10741 Y 45.39663 X -0.01233 Z -8.97921

83.64216 A 94.48148
83.13659 A 93.80819
82.63215 A 93.21711
82.28419 A 92.98045
82.05074 A 92.53191
81.83324 A 92.07031
81.57418 A 91.66522
81.31874 A 91.26083
81.18622 A 90.98303

3.

NC

0000000000

Y 44.66854 X 0.41221
Y 43.90655 X 0.81295
Y 43.13991 X 1.19319
Y 42.78631 X 1.34012
Y 42.34752 X 1.53191
Y 41.90986 X 1.71868
Y 41.49323 X 1.88616
Y 41.07151 X 2.05219
Y 40.67056 X 2.24265

NNNNNNNNN

-9.71714
-10.4719
-11.1403
-11.4169
-11.8568
-12.2988
-12.6913
-13.0777
-13.3642

CL Data

Y Y4

| J

K

12.91745 |1.321962

44.41703

0.990758 |0.102344

-0.08902

13.051 |1.868941

43.77271

0.990811 |0.110399

-0.07814

13172 |2.404271

43.11409

0.990642 |0.119239

-0.06642

0.001

13.27893 |2.920179

42.44673

0.99018 [0.128037

-0.05612

Vericut CL 13.3228 |3.157421

42.13481

0.989606 |0.134078

-0.052

-0.04418
-0.03613
-0.02906

13.37232
13.4207
13.4654

3.414055
3.662293
3.901339

41.7824
41.4382
41.1069

0.989424 |0.138161
0.989213 |0.141962
0.988789 |0.146467

Data NC

CL Data

0.988304 |0.150901 |-0.022
0.988046 |0.153201 |-0.01716

13.5084
13.55031

4.138528 [40.77381
4.370484 |40.4353

PlO(o(N|oO|O_|W|IN| -

o

NC

Vericut
6

CL Data

10 CL Data

(3

10



CL Data( 1)

TIEMTRIRE 7 BRI

NC

NC

4.2 (7 I <
43 = TR T Y
8)

4.4

NC
Vericut

4.5

@ 3CL Data




0.0002

0.00015 +

N < X

0.0001

0.00005

0 —«—A—%

-0.00005

0.00001

0.000005

0

3

*e
e
L

E )

e

-0.000005

-0.00001

0.00015

0.0001

0.00005

0 —»—*—&

-0.00005 2

-0.0001

9 CL Data

[1] -

21 VERICUT

, 1998
41

CGTech ., 1999

[3] .“

, , 1999

[41 Erik L. J. Bohez, S. D. Ranjith Senadhera, Ketan
Pole, Joost R. Duflou and Tsau Tar, "A Geomet-
ric Modeling and Five-Axis Machining Algo-
rithm for Centrifugal Impellers” Journa of
Manufacturing Systems, Vol. 16 No. 6,
pp.422-436, 1997

[5] , ,
, 1994
L] - ", B
(1908
(1] ¥ o @?Aj\a
, O 9‘92\;/
2 ¥ N\
', 1997
3 A

[4] Ibrahim Zeid, “CAD/CAM Theory and Practice”,
McGraw-Hil |,\knci91992

[5] R-MD.-Mahbubur, J, Heikkala, K. Lappalainen
A, Kaijal lainen, “Positioning Accuracy
'mprovement In‘ Five-Axis Milling By Post
essing”, Ant. J. Mach. Tools Manufact., Vol.
37, No. 2, pp.223-236, 1997

. J._Schilling, “Fundamentals of Robotics
Anal@'s}“ d Control”, Prentice-Hall Interna-
tional, 1998
[7]f\. :Lin, 1. J. Tsai., “The machining and on-line
P \jheasurement of spatial cams on four-axis ma-
(% ")) chine tolls,” International Journal of Macine-

|7 Tools Manufacture, Vol. 36, No. 1, pp. 89-101,

1996

[8] R.L.Burden,J D. Faires, “Numerical Analysis’,
Brooks/Cole Publishing Company, 1997

[9] Chao-Hwa Chang, Michel A.Melkanoff, “NC
Machine Programming and Software Design”,
Prentice-Hall International, 1989

[10] Gerry B. Andeen, “Robot Design Handbook”,
SRI International, 1988

[11] Said M. Megahed, “Principles of Robot Model-
ling and Simulation”, John Wiley & Sons Ltd.,
1993

[12] Koren Yoram, “Robotics for Engineers’,
McGraw-Hill Book Co., 1987



0 L]
NSC90 2212 E 002 183
90 8 01

91 9 23




	page1
	page2
	page3
	page4
	page5
	page6

