90 11 20

1



2-1

2-2

3-1

3-2

3-3

4-2



.20

5-1

.20

.24

5-2

27

5-3

.32

5-4

. 35



VB

L18



Nat oi nal

[1]

Tl upzt y

Twi st

Dri | |

and

To



2-1

(milling with the feed)

(down mill {ag)mb milling)

Fv

F h

F h



(backl ash)
(i mpact force)

(rigid setup)

CNC

(finishing cuts



2
(milling against the f
(up millingjlconventional milling
(friction and
rubbing)
BUE
Fv Fv

(chatter)

(engagement)






2-3-2

CNC

10



1

[ 5]



MIFE | LSRR B R, (1m) ]
B 50 25 125 63 32 16 08 04 02 0.1 005002500125

2
eHEX

&

BEE ST FESE R
&

i

e
X
o
i
=

3
it
L
i

F
=

51 fe

i 15 B %

B &

& ¥ ‘

L A5
B
#

"
&

#rz Wl B OO #A5RRERERR TREREL T ERZRE
S - (BAERES - MR e RS RBES BELH -

o ok of o

1CNS33

3-1



R — 2

EY:N vx%jz:%qvm,«v—”l‘“'—‘f-% HIRBIE
Ao N s

1. (Fob-m

(def ormati on)

2 . (Wavi ness)
(chat)t er (defection)
0. 252 .nbm
3. ( Roughness)
( )
0O 0. b

fFlaw

13



3-2

(total profire)
(Lay)

ERI(FR) & | B = R (RED) G B R
AT 20|
= poam— ;= M ‘Ei{M
= EH i
TS —,
+ F L
(%) SELIK R)

R rsz/_, :_z/:R

4

32-1

14



(l'rreguelsar i ti
(peak) (val ) ey

(sampling | ength)

3-2-2

EAEE SN e ;' N .
" iAEE Y BHAE—

e N et

R . S
HEARE BERE BERE BARE HARE

|
I
[
|

' BAIRE
|
| B o T
5
(Assessment | ength)
CNS78638

15



8 .

9 .

3-2-3

(Traverse |l ength)
323

(Reference | ine)
(Center | ine)

3-2-3

16



'.;2374‘\ /C\ /BN ﬁ}\ N q:‘/[}ﬁ
VN W NS Y N
L

OB BT S EEEAERR TIPS EHE - BNEHE
A+C+E+G+I=B+D+F+H+J+K

6

10. (Least square mean | ine)

4-2-4

B/ NE T4

BRANFHFHEREE o’ +5° +c'+o 0’ ZRNRH
/INKF - TERLZ ARER ©

3-3

17



18

T1000



4-1

4-2

1(
2

N (

1 .
2)

N) :

Visud Basc[6]

19



I e 7] 71 8= IT © [ o i [ oeon R
VER | BTJEE= [ 16 goas 7 | H
#58 [ 1200 Rem ##AZE [ 50 mm/Min Rmaz: | 8 (&fZ1/1000mm)
8
= 4
= 16
1 8 Orfim
50 mm/Min

8( 11000 mm)
5-1 [ 7]



guality characteristics

i de al functi on

factors

fisbhhone diagram

si gnalt ofras | evel s

21



control
factors
noi se factors
noi se

experi ment compound

ef f ect2s



1 tri-ah-drr or2
ontactactat i me exper 3 ment
fulflact oxipalr ismesht Tagus hi
orthogonal array
Taguxhart hogonal

arrsay

L(b") a

23



5-2

L.(b° xd)

R ma x

24



(Chatter) e

3

EESET] | BHENSET) | WEMSETT | 8 % 7| mEHED FEEIgET)
I fF # o B

HS| C |HS| ¢ | HS| C | HS| Cc | HS) Cc | HS]| C
b B 10.3210.33]0.25 [0.30 | 0.20 | 0.23{0.18 | 0.180.10 | 0.18 [0.03 | 0.10
Al, Mg & £ [0.55] 0.50]0.45 | 0.40 | 0.32 | 0.30]0.28 | 0.25 | 0.18 | 0.15/0.13 | 0.13
= %He #l[0.55{ 0.50 | 0.45 [ 0.40 | 0.32 | 0.30 | 0.20 | 0.25 | 0.18 | 0.15]0.18 |0.13
= ﬁ%ﬁ i# |0.25] 0.30{0.28 [0.25]0.20 ] 0.16[0.18] 0.15 | 0.10 | 0.10|0.08 | 0.06
3 0.23| 0.25]/0.18 [0.20 | 0.15 | 0.15}0.13 [ 0.13 [ 0.08 | 0.06 |0.06 | 0.06
i 0.30| 0.30{0.85(0.23(0.18 | 0.18 |0.15] 0.15| 0.10 | 0.10 | 0.06 | 0.08
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O1112(MAIN)

G91G28Z0;

G28X0YO;

M 03 S1200;

G22X_ Y _Z ;

G90 GO0 X-20. Y-20. Z5. ;

Z-16.

G01X0Y0.5D01;

X60. ;
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X-5.;

G00 X-20.Y0.;
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(G65P1114A B C_ I ;
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G90 G00 Z0. YO.;
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GO0 G40 X-20. Y10. ;
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SH1FH#3;
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Z[-#4] ;

GO1 X52. ;
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10
2 3 4 5 6

Run

1 10mm 60 O r | Amm |7 Bhm/  5mm
2 10m120 0 r mm |1 2nbm/ 10m m
3 10m 180 O r 10mm (1 7mbm/ 1B6Bm
4 16m 600r | Amm |1 2ndbm/ | 1 6hm
5 16m1200r mm [1 7nbrmdi| 1 Bhm
6 16m 180 O r 16m (7 Bm/ 1 5mm




7 20m 60 0 r | mm |7 Bhm/ 1 1 Bm
8 20m1200 r 10 mnl 2mbm/ 5m m
9 20m 180 O r 4 mm |1 7nom/ 10mm
10 10m600r | 10mm (1 7ndbm/ | 1 fm
11 10m1200 r dmm |7 Bam/ § 15 mm
12 10m 180 O r mm |1 2nbm/ 5 mm
13 16m 60 0r | mm |1 7nbm/ 5 mm
14 16mM1200 r 16m ([7Bm/ 1 16m
15 16m 180 0 r dmm |1 2ndm/ 15 mm
16 20mn 600r | 10 mnl 2nbm/ 15 mm
17 20m 120 O r dmm |1 7nbm/ 5mm
18 20m 180 0 r mm |7 Bm/ § 10 mm
4 118
1 2 3 4 5 6 7 8
Run
8. pM8 . And
1 10mm 60 O r | 4dmm |7 Bam/ 1 5mm
6. A8 . An%
2 10m1200r mm [1 2nbm/ 10mm
5. A6 . B
3 10m 180 O r 10mm |1 7nbm/ 1 Bhm
2 2 .y82 9 .
4 16m 600r | dAmm (12 Bam/ 16m
2 4 .82 8 . i
5 16m1200r mm [1 7nbm/ 1Bm




44 . pela 9 i 6
6 16m180 O r 16m (7Bm/ 1 5mm

1.yl . @dnd
7 20m 60 0 r j mm |7 Bm/ 1 Bm

2. Ang2 . 4n3d
8 20m 120 O r 10 mnl 2nbm/ 5mm

2. 42 . pg
9 20m180 0 m 4 mm |1 7ndm/ 10m m

6. pM7 . An%
10 10m600r | 10mm |1 7ndbm/ | 1 6hm

11.p215 .86
11 10m120 0 r dmm |7 Bom/ f 15 m

5. g6 . pMm
12 10m180 O r mm (1 2nbm/ 5mm

20pun32 6 .9 4
13 16m 600r | mm |1 7nbm/ 5 mm

33 .83 9 .uH9
14 1 6nm 120 O r 16m |7Bm/ 1 16m

21 .82 2 .p4 0
15 16m180 O r dmm |1 2ndm/ 15m

5. Ag6 . An2
16 20mn 600r § 10 mml 2nbm/ 15m

2. A2 . Any
17 20m 1200 r dmm |1 7ndm/ 5mm

2. A2 . A
18 20m 180 O r mm [7Bm/ n 10m

5
53-2 13
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WRobust [ 8]
Rmax
10mm 1200rpm

4mm 75mm/min 5mm



Factor Lewvel Rirmnax Fmax
[awve] [2/n]
e &% 1526 | 1894
s 1
Iﬁ il AT B 1440 | 20183
10 870 -18.98
[ T IEEE 16 3265 | -30.01
20mm 315 969
B00rmmm 1332 | 1960
SR BT 1200 16.09 | -20.37
1800mrm 1509 | 187
A 1355 | -2016
L) 1 #E BE o 1237 | 17.83
10mm 1858 | -20.69
Farmmmir 1964 | -2087
E e EE 126mm.min 1260 | -19.43
178mmdmin | 1236 | -18.33
i 16.22 | -19.43
== E 10 1452 | -19.34
15mm 1336 | -19.91
11
Rrmas-5M
Factar e d.of  meansg F
ﬁ?‘]E\ i 1241.73 i Bz0.5A 30.3
A FE 2779 2 13.90 -
R E 19.43 2 972 -
#hHl 75 [ 6.96 1 £.96 -
8 833 2 416 -
EmEE 1.14 2 057 -
errar 62.06 4 2052
12
Parameter Adjustment Response Pred Ave  Pred S5{N[CI]
W #5117 1E | | NEEE Rmax -1.02 -5.03dB(13.6)
PeTIER A ] 20mm
v BEEl Kl |»| 1800mm
- S B B L
W RS K | *] 175mmimin
viggsE & L] bl 1omm
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