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FRARFITILERRAR)ILA—HARE, B DHZOS (£48791E)
Type of variables | Parameter Variable Missing value
Quantitative Drills Diameter D (0.05~6.5 mm) 0
Flute length | (0.8~12.0 mm) 0
Boards Board thickness Bt 133
Layer Number LN 133

Drilling conditions Spindle speed S

Feed speed F

\elocity V
Chip load C(=F/S)
Stack height Sh 133
Qualitative Drill types Straight ST or Undercut UC 536
Drill Characteristics Hole wall Hw or Hole position Hp 1590

or Both of them Hpw
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Type of variables | Parameter Variable Missing value
Quantitative Drills Web thickness tw 2711

Helix angle « 2601

Point angle 5 2711

Groove width ratio y 2711

Land Flute - *
ﬂ\ thickness tw Point \ // =
e </ '

)
4

/_"_Helix
< angle a

% DOSHISHA Univ. Manufacturing System and Design Lab.



Helix angle « [°]

EIMLT=Z#

- h UNAa + JCum B
50 180
40 8 E].GO O -
20 OO0 O O o = o S
2140
20 s ®
oC A = i
b ocompanys | £ F S
0 - 100 ' —
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Drill diameter D [mm] Drill diameter D [mm]
RN 211 &52FE589 DLMEHEL
H1E03IMMZEIRICEIEL TS
SeimA  mt et FITLTEML TSR

ERFERIICZEIEL TNV

% DOSHISHA Univ. Manufacturing System and Design Lab.



+ DR tw - YRy

ESOO —25

;600 8 2 g—‘ @

% O 1.5 O

2 400 ® <

= @ S 1

= 8 ® T |eCompanyA| 'S

% 200 @r O ~ O Company B % 0.5 ® Company A
o

; 0 1 ! ! ! ! ! (3 0 ! ! | OCOmpany B

Drill diameter D [mm] Drill diameter D [mm]

IDE 5L mmZEEBIZ2HDIDEDHRETIZELY
2.0 ML EDFY L TIXAREABHD2{ETH S
EMEE B ZE 0.3 mmitiE TRAEZDNZ
D 0FEFLLVME 3.175 mmE TR

% DOSHISHA Univ. Manufacturing System and Design Lab.



RTE K7

RERITEMERERMELER Attribute a
SCEATIET TohAE—(Ry |~
HERE) DEE1,- Ligo)ZFALT

K&,;em'd‘é Result A || Result B Result C

IVFAE—DETHAT AV I DB EZFEHROBDETHLHDT,
r%)#{/h\j(%(f&%)ﬁﬁ%}:czb\

I,(Py, ..., B,) = z P; logz z P;log, P;
IABC(Pll"" — _zplng ZPlng + zplogz

| XD FEEINT=VFAT PIEnBEDT—3MNIIZR SN SEILTHS.
357.—:, m‘i77Zd)£&, Ny, Ng,Nc [j:A B. C'u ;Eé;h/T_géﬂ—C%é

% DOSHISHA Univ. Manufacturing System and Design Lab.




HSATYILIT—30 A7

TIVI—3 0
BREIDODIENAYDESIZET SR EIA
MBELTRRIT AT

(TR B DZEESANIFE—IILEES[ELVSHIHER
—RICTRYGICEESE-Fr. e LA AL

{RiT#Z(Left Hand Side: LHS): #fiH LD
= #Ei(Right Hand Side:RHS): E—JL)

X BB AT
EREBEZNOIDTIL—TIZHTF, T IL—T%
BRZEHELTIRS

% DOSHISHA Univ. Manufacturing System and Design Lab.



K-meansi%

N (@]
\
i @pas
N
\\
\
\\V
0 4 6 8 10
T |
7 (c) -
{@ssyas
L1t
P% /
v// /
(
Na=
0 4 6 8 10

(b)

AN
\ N
\\:V
2 4 6 8 10
[
[ - (d) L
[ \
=
\ ) ]
17 8l
(/ /
N
4 6 8 10

K7

Q)T LIZOZREIM

Y kond
b)FIFAEZT
BILVERDD

OESZAVEMZ X3\
XOLEWNITRAIZ
%,ﬁx’éﬁﬁﬁ‘ét}é

lm

(d)

E

s DEETELIGHL,
S IDDBEMN
BLIENIERT

EOZAVE MY i
d(x,V) = Zn:\xi -Vj]

% DOSHISHA Univ. Manufacturing System and Design Lab.



ERY IR A7

T—REMICIELUTOY I EERL:

Visual Mining Studio Ver8.2 (NTTHIEET—4L X T L)
RTE ARG
JSARATI)OIT—3Y
JL—ILR—XF
- K-means;&

EXCELZZESfEH Ver7.0 (XLt TX3I)
BRI AIDHT

% DOSHISHA Univ. Manufacturing System and Design Lab.




REITDAZTHT

ELESRERE

i=1(wi —P)(qi — Q)

K7
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r(p,q) =

Doy = 21— r(p,q))

Vo (i — 0?2 i(q — 9)?

\Ward method

B RO B

, (mIO +m, )DlﬁO +(mOI +m, )quo -m,D;,

o m, +m,

C,: Centroid of cluster o

C,: Centroid of cluster p

C,- Centroid of cluster

C,: Centroid of cluster k
D,,: Distance between cluster p and o
D,,: Distance between cluster k and o
D,,: Distance between cluster g and o
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