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Global Machine Tools and Cutting Tools Market

T\7Aor AaEE |

< 20159 6859
=2 of¢

S2{0|M 2018E0Il= 8399 HHZ

[ D&/HY 7HBAAE 20fo] MH ARFE U MY
(EH9| - HHBrErR %)
CAGR
=2 ‘15 ‘16 ‘17 ‘18 ‘19 ‘20
T ('13~'15)
D&HY.BH
2| AE 59,537 64,011 68,485 73,272 78,394 83,874 6.99%
A7 /AL
A%
A Z271A 85,276 93,677 | 102,304 | 111,225 | 121,169 | 132,886 9.35%

* AR ST |AARAES|, A EYSHYHIMY SSEIA 20127, “Metal Working Insiders Reports 2012” (Gardner

Publications, Inc.), “Machine Tools -

A=RE U510 WY =Y

A Global Strategic Business Report 2011“(Global Industry Analysts, Inc.) S<

149



m LT - D5/HD JSAIAY m m

() Z271H Ao AMEAIAQI SZA|Z2 20148 443 S2{of|M HEZF & 14% 2 54&5HH
20180 ©F 1,000¢ €2 22 &g ez o4
S ZAV|A YAHQ! ShengyangAts MIAl S27|A Hit 1€ RASHH SFAHAME F=5t
U220 DMTGALZ MA TOP 52 21

L) 3= 32714 4G MAAE ERES & 30%=2 Y2, SYS AMO MA IA7A AMAS

—

Lt =LHAIZ

) =2 42+7|74|M°* ALl Z2, 2015E 1372 oM HAEBZ 9.46%2 HEES 7S50
2018H0l= 1752 20 OI% Ay

= 2T Aol FR 2013 J|E MAR2 52 80002USZ AMA 59, £& Y e 22
229 Eq, 149 HeH=2 MA 79, &B|Q] B 459 HH=2 MA 4919 A4
() 04485 JtSA|ARS] U AR 2015 5.6RAUAM HEA 13.67%2 HAE2 7|2
ot0 2018H0|= 8% 20| 0|2 Zie=z HY
[ D&/ 7HBAAY 2ofo| I AZFE U HY
(Tt - A, %)
CAGR
2 “1 “1 ‘17 “1 “1 ‘2
T 5 6 8 9 0 (13~'15)
D4 HUSF
2 IR A|AE 43,244 50,091 56,939 64,722 73,570 83,627 13.67%
LH o — 0O
Al
2t A 0
] 2277 111,656 122,723 137,439 147,918 159,284 174,965 9.46%
o

Zt=: Global Heat Treatment Network(2014E 12%€) <http://global-heat-treatment-network.com>2 234,
SHEARAT|SRIEL] MAD|EHROF ARIT|SZ2EM(2012) AL2 A4

150



4

~O

1o

19 619 1,5279 22{oflM "15F 739} 4,9220F 2

113 599 6,8920 Z2{oflA *15E 612 1,966 Z2f 4

=

=
T

t=
" 05 /EY TRSAILE T

<

7t

AZ0| 2

s
=

tsto] FeA|

[
N|o
Hr
4

\d

0J

0

Lt
o

7O =2 LIE}

3

S
or

It

=

=)

22.5%

=

SES e

i =

to] A%

AZ 275

0.6%=

e

Joi0
Bl

[l

in
o
Ee |l 2| |
< 13 — %) o
- : -
U m o N
=~
(o] LN —
— LN e}

n ~N 6: 5: )
= < — ~N o
m — o~
™~ (o) —

— o
m O ~—
N~ O ™~ O
< N - o S
- o0 LN - )
= < o) m o
o) — m
O O
™~ [e)] 0
N m —
™M ™~ L o~ o))
< O ~ o o
9} (=} =)
O LN —
o (0] o~
m 5 R
~ ~ N o
MV_ N o — At
h o o 0 o
00 e} —
(o] N —
o)) ~
O o~ M~
~N [e))] < <t
- . L M
- LN 0 - o
= — (e} O o
LN (o) M
O LN
K
<
ar
o

151

Pale:

Z|0, 2|7t
=0

=

=
=

I.

—

A
L

OIOH)O
20

9

Z A
OlE:
(=]

=)




() MAMS BHAHS 915101, CAM AIARIS CHYSH B0l S8t k87|12 B203 HoM 80[5H
MY 4 AOORID, B4 S22 BE Aof JHs. MM IS HAT A AR,
AHofste 2, 20lE MYS BIRSHO) CHYE mOHO| CIO|EIR HAS OIS 274 A
oo
=1

J1Ze E2ld HYUFRE UiAsty| fleh, th¥et HO|Z, LB YlsE AEotO H=H &
YAREDE OfLet e AYAE S8 7ISAIAEE 0o Aog + U= 7I1s0] 27
AL, H0|Z22 =& | T2t SIEE, HE, AUS B2 O 4dsty,

He|eh A0S A

O 52 #let AlEeold

0 718 S3fo] el 7tg ool Bl ofe s&staz, 7|49 2Ys F=s| o=st|
Of21Z0| AT m2tM 2YPats 2LEQI0E &dll 7t5 =AM, Y Al¥S 25t 3d
== UEE, SULE 44 ot 57 =29 2FE 07| gt A& 5 Al=2 o]
AIAl
=

152

S 7t Y W B = 0|80 ofs 2FI7F Y TsdE 30|, SYEH J|AH0[7|o

o o
=9| S5 &2 24 24U 1Y S22 QS S4AR| TGE HIZ0| 37| R0 S5 YA
’ls0] 27
oloje 7|5 = 2SS A 2o T2I2A0| O|S Y BHZ £2A0|EE 0|5
AZlE 71=0] Z2ASHH, 12F 40| 02 22t 245 AHsts 7120 2+



m m MEHEF HEEA m m

(1) sli2lBxISeE

] a2l TOP Oij0]12! DMG(=)2t Mori-Seiki(¥)e YAt HFE Soll sHel HAt7|A|5, A|AE
IH7 2|5t 52 S 22 A& AHHES S
n 22/2W StEHY, 55 UE One MEY2Z 20| 7Hstt NPT S5 HAIGME & 1412
=27 7= M=
» 25 JISAI2E 2 230Y/YY =S 7|(ULTRASONIC Al2|2) &&3t

m O|&A19| AFZAMY 0|SZSAMS U2|A|7|= DCG(Driven at the Center of Gravity) A|AE 2Z
dAE d 7130 =Y

= 53|, EHS, BMT 5= =¥ CV|sd =g7| 200N Bd=ES 245t

) Mazak(¥), DMG/Mori-Seiki & A
Done-In-One(All-In-One) § &2 |
AAF ZHo| 7t0](Assist)5t, 7t &1 ditds e
=St S99 CH7|s3&H(Multi-Function)dlA 28 EHYMA, Mill-Turn Center St
A AES LAetE E271871s 7182 #20| Sl EE2 Cist A0 35

Z3HZ0f, One-Chucking Multi- Machining,
SR ZSM/0|Y S HHA ZJHE A
&

=
N
o
Ol
]
oX
1o

I

ol
Iob
uo
2
Loj
o
&y

3
Iob
ﬂJIﬂJ
I
00
rol
!
o
{0
4

[ Okamoto(¥)= BHAHAT[Q| QHLH P20 2FY 7HH HY S2t0|= ALARHS A & A
daE FR0M U2 JTEE FIAIF. £, HolE B {SA0E HESIH JsS=ES
AT = HEA|H HEHQ JIsAIZte EHEE 24

[J Shigiya(¥)= 2% M2 F&HE 200m/s8| =Y HIOES gt S2=2 2l
|

JEste Z20| H|0j20| YU HAIZ2Oo2 HoH|0j2S HE

(] Toyota(¥)9] ¥HE HA|= 350mme| A|E29°| &8 120m/Z=2 7+&35H7| 28l 6,550rpmez
53| d 7150] 7f00f S4/E0| GOR[A| Lo HME HOZO| XS Fo| =450 45
SIUCH, AH|lSEHE 25%7tA| 2L

L] Toyo(¥)e 2Z4H ZM=0| oIt n&AHAAMCZ0| ME 70| tigdte 7|9 7Hesty], 7t&
7t& AFO|29| 1/2 £&0=2 LA

" 2SO AESHH HMA(EtERS, M2ta)) 7k ZIs0l AtEet ole dI=(S2)0l2o= Ao
gle 27| A7EHAR = A AY, ABAE S CHdE 2oloM &80| 7tstt 7|e

153



O

O

CRARZY VbS] A2 MAG(E)s MA 222 HSIAAN(LN2)E AIESH 22 JtSA|AH
(through-spindle EtR)2 SAI5tH 2X2 7t837|8 M=
AR JtZ0| A st

8 OAE HE SPECHT Al2|=2 S Chefet Ao tHAlY AMIE] A=
=42 7tsAlA" Vg 2

I MQL 7|g Als

QE9| NTC, Toyodad?| 2 Micron, Koyo 0| 22t JWIALTE G MIE{2|A HALY|O|
High TechslE Hd&st B SFHEAZ[(Multi-Grinding) Al&<2| AH{=E =ty

Precitech(0]), Moore Nanotechnology(D|), Kugler(=), FANUC(¥), Nachi(g), Nagase(¥)
S 3714 £ FAY HIOYS AfESt H71H £= 52 2YU 2A4{F=H I7H37|8 4E8%)

Sto AY F=

Moore Nanotechnology(B|), Toshiba(¥) S& UHA OIMIHE 7t57|9] THiHASE 7529
NZESHO| S Y RSHULO| 2FUS, Eolls FAS S5t BTG gy £
£20| Trumpfs %3.*7|71| HIZO0| 84.3%Q HEJALZ T3 2{0|AH7t37| AYFRESID =

Fastems(Z!), Mazak(¥), DCT(FY) & FMS 7I3AIAH A& = 22 &H|, *A A=3%
THYZ|/E, 2F-HHAL-—(S/W), MEIA S AL Turnkey SE2AM0 T2f, FMC/FMS
SHE A9 AEFSE 2
U2o| M ZATV[A A= Aol HSE 7|A-ZH[ol cist EE A/S X¥E fIet 7|A|- &
HAUHA MB|AMEQE HBE HF A/S UHERZ XY AHR|HSILL U220, ks HAIZH A
MblA BtFo= ZIstE Zioz MY

2) SHLHSSE

O

154

U SA7[Als FLUAZRN, WURI0L SH-VIAl S H7IY 30ARE A AYLl 90%
Old= RISt U0, £35|, FAURIITOR} SLie0l= =W SA7IAAZHM dre

SARIZEITONE N2 BAIZ 591 UHR E{YME, OIAIQME], 2% OIAIDME, NCE-T,
AQIAE, HESHAIAY SOf F2A5tD 9lon] 20149 YZE 10000 AARR0| CfE B27|
HE WMDY 23

SCHQIOH EI'GMIE], DIAI'GMIE], CHE7HEYI0] BHZO| 50%014 AHRI5HD Uor, 22 Z30
2BYS 27} A0 ML BHF

EIME], DIAIME], HE CNC SOf RA5tD S0 2 ZUME +2/4WY EYMES

ZIEIE AbSF AFRTHE 3|A}Ol AEBNCIERIEIS I}
SQUBNHARIR MBI, f2BRE 2

o



(] 24 HAR AL 2
oF 4.8%0i =150 A1I74|AI" dre2

Ct.

m m MEHF HE

oLt MA EASTAI-C

(o]
AN—
HE2s HH

=o| AlZO| Stz

2z #0100 RE
4722 3%= MA 10913

ST AL sfelaY oE=Tt iR

|2
8o
5H0j

ruE

=1 FMlot =2 =24 A=

U S7eA=

LSt
ST gSst A0 siie| d=ntel A=f =AY

A L AR TtST|s0] R, WVIE BECR =2 EEo| ZWEX oS0l FA| g
U S

Jleqlzet

0 24 B27AR00IME 78720l SR M2 ofy RED S2I9t OPIYSE 29l= 2
HIEH 71270 ofziol Zlofstn, eAle] Yo HYES WEs DigeR AWZ0| 5D o
o0, UholZ/ 4279 BE U £UCIZEI} ASSD S, E3t HAURES FZUA0M
SUsioR FHAIZoIMe] ZWA0| B0l 7|E L3} HAel PE0| OiFSIN, HEI0)
223

0 ool ¥R 15098 BE o) Y HEIBHAY 20| ASSS Yk, B2BAIYC]
Qmel 1EE A% SBRES JI2HY YD AUS

Z(1SO, CE) SISA|AH 7|8 1=

» AlS S

= MSEOL Y BUS Y VSRR PE
" SH2AE 24 2 HuAIY SENEAE, Zlag, Al 2 EAHS, Sales point A4)

L) ol2fst =8e2 U S27|A J7|eAZollM d7l =0 4587 L AFRS7|eae] 4=
AS 7IES #E5t, 32U 4587t E AHeUST|He FAUS=E teiel: U FYHS
Mast, sielAEES & HuAlgs St 2ueE0 YA AHE 24 2 R/ASE =HEY
el e
=21 V=]

155



A AE! m m

or =} o
i I )
" ol o I IF BT R4
<H o w8
¥ g4 = 8 § § § 8 8 .
w Ol E m.n_AO — L 1 -i-
L. m_: m
oomamoy } |
d} 0 T . g
o o = | R
< 1o 7._ o _7
o ofl Y i
o _z_ LU i |5 3 =
= ol o 2 i m
100 & \_.w w ol ujo
Lo o 0 _ ]
or X0 m . o
~ o b o
_\/l/ MO/ B 1o m-l_
L o ¥ W
S I .ﬂm 190 RE
o 9 R B ]
~ oln M, < _ o3 o
||__||_ mM ~ m < _ll_ M ~N
3 S 3 kg gl
_ o S oy U RO
R = s &
A|_.=_ iy Tl — oz . . o
"y H 35 = 1 TR g -
o B oo B & &
mmo Al_ Nk M oF o B
X 0 < o
ay u_ﬂ Bl e opX .
mow Ll :
- N of) o ol o
W00 gy BURD oy D gy oH
Elo o L AU _M il __H_Aw_u___ g o m © 8 2 385 8 8 ©
1o Bl arid X o = ur 79 O T
ur Mmoo o= f
. -— u ofl 1 4
TR S R

u]

o
—

of
5

[=]

X £Q0| o|R0{XM Lt ofx FIHE X
st

tol & 2lsfiof

.
o

Al
=

SsHzo SN4

=2
[

tofor SIH |

o
o

o] &t

2
=

149 674

=3

-

|

[e]
=

S5i8
HHEI0IE 7t EXYstol 2015, 20161 BIO|E7H B LiEtLHE 20 of

ol
o

156

11)



m m HEAFT AYEH m m

L) 8= 23S 4TEH MAZ0|M RES SUTS 20|12 A2, =09 24 HF

() 0jB0| 2YUBYS AR 11HO0IE 24MS 201 9IoD, olZ0lo| &9 H|Z0| 277t
oM Of2 e 42
= 9Z0I0 ZUHIZO0| FERAE O|RS AL T4/HYU JLZAALY 720 O1F AlYo| cfet
9|B0I0| MBI} 245D Y HOE 2

() Qo] 2UsEe HUHOR PAstT s A2 LoD, 229 TR0 22 &Y
ERI

o = 0| 5|50 A L == - o =
(] RS SIS AFHLE AF ZALD = FME E0|1 e, =0 29 HIZ0]|
o o
ol Y= 22D Y
@‘.ﬁ W= o=l 200 - E W=o - g=ol
e S . —
eii oj S clio/ef 350 1 o] ZHeo/E
=
300 - = 300 =4
250 - 250
200 - 200 -
150 - 150
100 - 100
50 - 50 1
o T T T T T T T 4] T T T T T T 1
2010 2011 2012 2013 2014 2015 2016 2010 2011 2012 2013 2014 2015 2016
W3 =920 - o -g9=0
400 - . ‘ = - g=a
_ = 400 - T
350 - oj 2ol o/Z e ols
i =Af 2581 =3
300 -
250 - o
200 - 200 -
150 150 -
100 - 100 -
50 - 50 -
o m o -

2010 2011 2012 2015 2014 2015 2016 2010 2011 2012 2013 2014 2015 2016

157



() Dn&/49] J12A|AEH 20opo] EQIV|&SE &RIsH | 2510 EFEZ2ILEQ! IPC Codel2E E5H0
2= 20 1E/4T JtSALAE 20k 7%* =2 |IPCE B23Q 7|&20p7t 1,548H2=2 712
aro| 2|5t Y20, O|0j{A GOS5BZ} 6297, B23B7t 556422 CH4HE 244

= 0|20 GO6F 3937, B24B 152, B23C 141, GO1B 125, GO6Q 104, HOAL 93¢,
B25F 89 &2% 7|50| FY=|0] A0 1N£/HT JISAIAH 200 Chdet 7[=0] S8E[0f

ZA
» =0 s IPCe| S5{8+EE AT{EH B23B 7[&20fe| 0| 13.18H2=z 713 7l A=
LIEHRIC ™, G06Q 7|&&0k= 3.56H2= 71 &2 A2 74

IPC leutg E5AZLH(TCT)13)

B23Q | 2& 72l Mg, AR £E= B4 23 10,594

cosp | AOP EE ZEA ek olet e Aol a4 ook 2 Al E= 7 9044
A9 Al £ AFZE TEe

B23B MA Hezl 13.184

GO6F | A7[0] o5t T2 C0|E{x{2] 7314

Al cC 3 o| 5 b2 ccY - o| C Al cCw-

poqp | A EE OIS A% V1, B3 EE B ojelel Sy £t 9374
HASE QAR HOpY| E= WA 2 '

B23C az 11.344

corp | B0 T EE RAS M9 2 Azo| 2 oo 2 BH 9 6344
Te 2o BRRN 23 U=
22, AL, —3%%, HYEE, U8 FE 02802 E35| A

G06Q | TIO|E] 2| A|AEl = drH: 7 dhof| 222] b= 2|8, A8, 3.564
=88, Y8, %r%% T 02202 E3| HEEH AL L= Hi

HO4AL | O ZHEo| d& 6.944

pocp | 22 EREA e 2 37 £ OS2 37 A0 S¥5| 2o 11,004
S| BRE2] o= 018 S & 279 N8 = 24 =5

12) MMAMcZ S50 Y ZHESEF(IPC International Patent Classification)S £l E6|HE 7|=&00|A ZX|
Jleg =AY £ e, 7| W HE|EEO &O5HH B2 Jts

13) E5121&8+3 X+&= —‘?—tgo._'g'(Backward Citation)0f 7|Bet E3{Q18+Fo| Ea, Q1, QAEYE, Q30 Cist SH 4t
2 HMAlg £3] 0|t Z0| AEE Q2& TCT(Technology Cycle Time, 7|&=8F7| £& 7|2+YF7))2tn 25

158



m m HEAFT AYEH m m

L) E7|80| 7t %2 B23Q =202t 80| =7 O|F0{Zl 7|22 B23B 202 LIEIGSH,
GO5B, B23C 20t LEt 8= 7[=9| Ut =2 A= A
= 0]|2|0 GO5B £0}7|&2 GO6F, B25J, GO6Q £0}e} %=l 7|&0| UL Z{oZ LIEItCH,
B23B 202} 88%E 7|2 B23C, B23P, F16C 7|&2 &AM

1800
1548
T EP “JP "KR wUS
1400
1200 -
T FU7ET 12507
1000
{irc ME I 7|F)
——— 629
556
600 -
393
400 -
152
el i 125 104 93 89
G T T T T T T T T T 1
B230Q GOSB B23B GOBF B24B B23C GO1B GO0 HO4L B25F
B23B GO6F B23C

200 1. 20 i

150 A ]

100 10

B23P ) _ G058 B23F—___ 3 1 B25] B24B < ~ B23P
R T 23 et SN \ - _..-_ --._____-—-“: i -4l - f
0 . /A
o \GOSB |
e N GOSD — G06Q i V-

(4) F2=34A &4

L) MA 22220008 ATHEN 2 Y9 20| tol S5 BRI s A2 LiE
o, AE, S} Helo|

m Q QUR Z)QIS HTHEH FANUC LTD, MORI SEIKI CO LTD, OKUMA MACHINERY WORKS

LTD, JTEKT CORP, TBROTHER IND LTD &2 £¢®QI0] Cir 2)2 ot U= A= LIERen,
Ol 22 2|02 F=2 T 2=0 ST/ =2 A= LEHY

= [ gy -

[ 71 gg S35 2Rt e FANUC LTDO| 33 THYa|4rt 246792 O o=2 AldS

S5t 292 ol U= HeZ 2O0|H, MORI SEKI CO LTDE 1767192 Ci=3 AldE
g2

) 5¢ 7|¥Ql DECKEL MAHOO| 235t E5{9| L|QIEA[7t 0.432 7t =2 LIEIL 7|=9

= =
TEH0| £ YUIISS O BR3HD AU 2o 2Mg

159



[ 8 309 EXE ]

F2 IPAZS (U %) 33
njal mjole
Zz2299 27t pAL ME TR oz po
= o= g2 |y z=x G A
z3 ()
ESnES
0 | 153 | 137 0 =P
CH2/h s
FANUC LTD y= o 246 029 | o DS
0% | 53% @ 47% | 0% LhALRY
TEA|AE
EnES
0 129 6 129 o i
ROBERT BOSCH =0l on 34 012 o
0% | 49% @ 2% | 49%
7tEA|AE
Cl=/Ch s
o | 6 | 8 | 23 s
MORI SEIKI CO LTD | & a= | 119 | 03 hEAIRE
== =T : LHARZY
0% | 38% @ 48% @ 14% o4
TS AL
OKUMA MACHINERY | o, 0 ® 19 T o asools
WORKS LTD on | 30% | 69% | 1% JFEAlAE
0 29 | 8 | 29 204
JTEKT CORP us 2g | s o019 | =
0% | 20% @ 60% @ 20% =
2 1 126 9 .
Cl=/Ch 1=
BROTHER IND LTD I o ’ 0.05 F=/H71s
IS Al AR
1% | 1% | 91% 7%
MAKINO MILLING 0 34 | 37 | 36 202
e s I 263 007 | LTy
0% | 32% | 35% @ 34% SALE
MITSUBISHI HEAVY 0 27 | 63 13 CH/cls
IND LTD = 2= 20 008 SbBA|AE
0% | 26%  61%  13% A=
0 36 | 21 33 Cia Lol
0% | 40% @ 23% @ 37% SA~E
2 1 73 1 204
TOSHIBA KK y= as | g 011 S
TS A A
2% | 13% | 84% | 1%

160



W E MEHE SEEM m @
(5) =L S| S
() =24 29 S8 ATEH 7|2 dUSSYe 2HALT 71y =2 LIEtGen, &4
7|80z FAAL THERE|S] E-ASIE =2 LIEHE
n O7|YHe =2 L0 USSR, FARIZFT0, SCiQ{of, AA|CASY0| 50| ULy, &
A7|€e| 2 ZRQIE CHYR|E|, YAJGIE, 5I0|2eE, FEH|Z S0 2 £ A=z
LIEH
() 71 0o 22908 ATEH 7| HH1Y, A7 |HESAHTRY, st=27|=20s|HA
A S APA/BBI|EO| 20| ZAIE|UO0, CHSte ZMCISIR, HECHSR, BRAIYY|
=Cistn, AYostn 52| £9l0| LIEtL
HOEZAF) 10 A A faRIE |
I e ] TASA INRTE 2
HORIOHT) | 7 SHOIZTBEF) | 2
B CIAFHOF) | 2 ZAIS|AL e 2 2
ORI ERHT) 1 e ,
(FEam [ SR 2
HEGEHE) 1 (FIoj2ojo|x|Z | 2
sampTE S 2T 1 IFIEER 2
(2R B A~ 1 £l #|ofl 20|21 x| 2
SHT4E) I | o7g | e | &47/¢
B3| AT 17 ZMgER 2
NI AREATY | 3 EE e 2
B2 EBERAATY |1 sSMevanea | 1
(MASZ|EATHATEE | 1 ABt=n 1
NERZEATE |1 EF3TSD | 1
| sz 1
E2AChED 1
F=ga | 1
zagsa 1
g_?_{_/o_z_g_:;!;_-‘c MErfsa 1 | [.#é?
[ = F2E20le| =¥ et ]

161



0) 3L HABT AZS A 71BAIAY 2OIE Aolstne th7|g 9179l 2o
= T8 DU ZTYHE 3T YA HQlSY ZET} 0fR £ FAF F2 27 ASYUD

FEEFO| ASotr AN oL d=1e| Hzf 2

= AN U LAY JEBYIS0| FR, YHYIE REOR 22 EUCO| W2 ofS0| &2 41
A= Ak

= SMQIEETONS M BRI 591 YHR EIYME], DIAIGME], 28 OIAIGME, NCEYT,
AQIAE] ASSIAIAR SO| R25tD Uo0] 2014 H7H 10000 AARRO| o 22|
HE MDY E3

= SICHRIOHS EfMIE], DIAIME], CHEZEBIO) DHZ0| 50%014 A0 Qom, 22 Z3f
2BYS 27t AN MUY HE

= EQME], DIAIGME, B8 CNC SO| F25tD o0 U2 SUME 4224TY EHEE

ZA7| ZA7)
S=47lg S+/lg
e 2R F2 = o7l S27|Y - -
Hojyey | MUY=
[ _ 0% 712012 &
sicoor =YY, sy 4 Iz,
s - TII\/IPA SKEM, 23, tig, | 240l REHE
S HEA SMPAC | mamw olgom, | oigs as o
B SBEE, dolofl 2, EHZHA, | OlAlAE, D&
CheE7|2l, 4=H3, oz S
Mblmes. Siaola B2} 13718 =8 Y
= oredte =CIERPE
3271
0:1AI-ZI-|:|| 3}37&%
C Aol 23 = !
L. | BAREORR FHEEEEOL gy yaa gy ssw s ey
e | =0 e #23Y, o, | =Y s =8 O
A AE 1 = 5 bl ’ ;T
SR gy otz 5 Qpﬂﬂﬁbﬂ SIMPAC, - oyoyoa. = almaa EHal 7|2 S
BEE sz
C Aot ) 215 H AR
LEALRY TﬂcH |oH ! L=, BEOCIO 7P7|OA a1T0|Hz1
5 2
= | 4 b ofof=, lleqmalor, | L= e
I1BAILY 3421717, SIMPAC, e 9 Zajz0 B2
LSHEZ e 3

ofH
>

o

* SAT|Y ZFWZ*EEF dreE2 F24
o

(&2 @4 O, ¢ A, 0, 9)

g o5

*Oﬁf 47| Hoet Y=(YAle, BlE 5)8 12{5H0] SHAR 2
o)

”E

[

162



Lt

. &
14/
=
S
QU= 2o

m m HEAFT AYEH m m

%MAE“ O SAV|Y0 7428 TS| 25t S47(|Y 7|es22A &
_E_ =

Mot 2D off Eo| L8 e

47/ B SBIIEINYO| T 227} Yt

A= LIEHE

HEAZ g 2R 27l
123 S0, BLDC REIS 083 13 OiIUE SUYoj,
HUIBHES 82 CNCASMY, HEHD} BYo| 1502 AHs]
ONC DiAL D% o YIRS SO, 204 ATS B2t A8
D& FUSF LB | MBS AW LU0, 9 Y JHs CNC 57| 55 3T A4,
HUAOIY 23S BEY BRY OjMl, B2AUHI| Tower Ring
1BE LMY, DHE 3 A By oA V|

CNC Drill Machine ATE £& M 7|&, BEo|A 28
HZP23|, EtAE EE/E”E'EH*' 22“1% ZHHEE A 0f
Doar|R T4 g2 22 ojMEa| SU CNC M| 212 &

s IR B UE HAZ B 15, 204/2HY ololHoaS
HESH SAV|HE ATC AATIS, YAIVISE AAMERE 2
Multi Stamping unit &
ESH EY3Y0| Chst SLAOM Ao Ro| ZYINM J|&
bz 2 M 23 YA M H%f% Sot Aza3¥nt 22 iHﬁ 7&,
712 279 ACE(Automatic, Clean, Easy)@¥S 25t 2|/Z9|
HAIY 7He 2 Jts 33 M 712 &

163



(1) HIolg 2|8 247|s &=

) D&/3Y Jt3AAE” 20kl §5 XY =240| &
H|O|E{OIO|d 7|'H (Scientometrics 7|'H)S £ 22
N|e REAS EE
n &/ JISAAH 20fe| E5 Y =2 REOOIHE 7|EeR 7| SYAEHYES Edt

|7l FEFSE &5

2

J

» HEY dataset 7= 0L5/HY JtSA|AH 20F A E5|/=F G0|EE FZ510] 0|2 A
1 & HEY dataset 1=

o|C WS E5t NHIE 7 QT SOI-HIEA(tf-idf) 1497 A2l 30%0]| SHYSH=

Jl9cE giatoz 13t 22
w22t SHAHY 12 SHLAHPM &2 BT F[/E AOOM LATE F|HEE 22 25
(AABE J|ES HUEA197} YHLE 0149 S2HAEZ A3

0 chg 132 7I9E 2+ ABUEYIS AlZSis OB, 2 JIASS LEIE o1t 7I9i
£ Moz 7y
o= ClolEolA S2E|2E] Yo MoR REsgon, J|gcR
=z

= 9o 27 3 EHED, ABEE Uehfs
A B3

= 9SS Uehpe e

A
— e
ME 7I19E AO|9] AEE=2IF 2248 =

Of HAHZo| E5l=2 SECIOIE] Csiof 7S SAEY ZE

L) CIolg 7|8te] 2478 =22 7|9 S2HAHYS Sl =2 24700 tisto] HUE7t9|

14) BI=L(tf-idf) © 2t 7|14E7t 235l §3
15) AL S I 0|49 7|= ALO|9l &

164



m m HEAFT AYEH m m

SB2E13

gfirst w.km :

SAcorﬂﬂl. va'rﬁ -
Rl ved %ELE]H rst nsor Eili e

ch.
work holder ,@.‘ path .
co r\.lctum m
cla nit I@ Dﬂl%‘i'ﬂﬂ“m‘ ‘dl-un hFB.ﬂedﬂ

anal R toal™  cecon@mator

_%'E'}_ ﬁﬁ worh
mach(@ m“ | );a rmogr{mafnnsnl n-mm fi a;._n}}\ﬁﬁ el

!'rlnm: essage
correcfBh valuo commhhto prlsing o rel stag
h
wnaage om ls %ﬁﬂ;n‘marﬂ :ﬁiq;:m i I'lhil'lﬂa‘l.lﬂ'l& math, f"“m@’g oo ayen
am axisdeive
financial toolhead  rotafyaxis o‘lh. nd:ﬂl'l_ﬂ‘n et mt..h. i::: P.il

x-axis ct!an. !ﬁ'
sorindllement rnaln s g ormamerfl designtoofing r n:onﬂ p

SR AE14 mmhn.wuu dagr cooll Eé“lohuomg ﬂ dsld tﬁll Isn lnol
mlchinlrlo{orminc. *‘«.;ﬁq’iﬁlﬁu- m& h!'ﬁ.ﬂ'" clampiri@ d irll SPeed o rational spﬂd hand mahine tool

m..,-!’n'l tool breakage rnmur robe sample
rm:roﬂnllll Hituin o h" c‘poslﬁnn
I 0.8
guid® rail lmhnsnﬂiﬂ“ ard

outpd@shaft .hﬂ

tion

a EE']AE]W* tigd chatter Wibration va
chuliBody u “’a'“f-'ﬂ ::g usidtﬁslﬂu l".ﬂ’h"
‘ chiarge nusgnﬂdw "Elt !ODI cd: ‘Chﬁfnm J:WD“mgﬂlmuchliﬂi
uo.m st fowr wwl fon Wmﬂ'ﬂ*’?‘: ‘”
min ns .Mg‘hlpa atfiining ;“L. re Ly :’ﬂ abtication gene!
alky|@roup fil@rop vilne, mhlﬁqut ol
mll.lonu w-ns toal gt "'(m‘”_ 7 efip ibration - . 4
it drlu.unl! el | mage ipiza ) nter
fod : -
ﬁr n:.:J cainh bm .rnllnr 'Ip“:n ; svice, | I@N‘% m : : P manufacture
drive m‘uun :m bl 'iﬂ“" A an‘h o l s a“ Irold:wl tam) s ] 1
up part _braufic !Nﬂd et S Pumerical contraller y rate | error
dBbport  displafevice ¢ lﬁn m ! simulstios i
camp. lignal {‘th = 4 |
: machi =

elfProcessorbral ] 2 %
ml;@d rofatiGin ax lﬂﬂh‘“ mr&'%—sjhﬂo E'M mmmr

i i i
adlect s.E.P\,ﬂ 1 ; it iﬁ ﬂlzomﬁmn;i:?ﬂc“ bt arin o, “n.un“
1:'@ql cand| s "iﬂf‘h 5 b%'m mtf“r*’“h ‘z'ﬁ'“' /. mnc m@ll tool

< g
gas i Lrﬁd mﬁ.m d,mnn deformation, _ . 3%¢ @aterial

defiggtion : o pﬂ.g rdbve 1 -
first " machine'spindle ljrﬁju‘:l *I‘.
nrwnsvll;:lﬂ.ﬂqu ‘thh'pnmb“ e jnterférence P mr WW p!&mrn::?‘: meth i
?‘oﬂo-ﬁﬂo 3&-

'"pm'.mm'?ﬂ Emg mn n lp.llu head blade

3“ 9 g &o

o entd axis i & e amﬂus ﬂltr a,ﬁ: micﬁ P'W

wenf@itens ,@,mtﬂ ing @ate’ SrjE E12 ek Mefo workipisce \:ﬁumpﬁm

c!.l
com| e part pl
;@“'ﬁmu K medlumtop &uHace fiisr fumerical dntrol device
cover

material flluh‘!:tﬂ

ﬂl.'l = CETI d
P micn‘lllin "Pﬂlﬂ érﬁn’:‘“ n@:s C ndmﬁ "ﬁ-m
lengitudi ﬂincw workspl ek ',-t.%r:ﬁl:rg?:ulw . 55
work !wlﬁ’dlr ‘c:b ar ““Mmﬂﬂwr @ =D

&

[ nl' M tool hl'lr

.E; ul*ﬂm‘hbﬂa mpl‘ carrier

[ B4/48 7SALY 20F 7|9 2228 ]

No | Z27|9S oBE 23| BUSH/=2 A2

1. MAIN SPINDLE DEVICE OF MOTOR BUILT-IN SYSTEM AND
S2{AH Built-in, 10~15 MACHINE TOOL INCLUDING THE SAME
01 spindle 2. Built-in type Vision Based Inspection Tool for Autonomous

Setting of Machining Origin

1. Lubricant control device for machine tools and the driving
S2{AH bearing, 14 method thereof
02 lubrication 2. BEARING APPARATUS FOR MACHINE TOOLS

3. ROLLING BEARING AND SPINDLE DEVICE FOR MACHINE TOOL

1. MACHINE TOOL AND MOTOR CONTROL METHOD

high-speed . A .
SHAH Igmot?)r ' 1918 2. Adapter for a motor-driven machine tool with a rotatably
03 machiniéwg driveable tool

3. MOTOR SPEED CONTROLLER

165



m m AT - OS/HUY TSALAH @ @
No | F2 73S ABE 23| BUSH/ =2 S
. . LINEAR MOTOR COIL ASSEMBLY COMPRISING COOLING
high-speed,
BRI cooling DEVICE
= 10~12 . MACHINE TOOL INCLUDING COOLANT APPARATUS
04 system, o .
L . Optimizing end-milling parameters for surface roughness under
machining . . . .
different cooling/lubrication conditions
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stabilization SHAHN

nanotedhnalogy

surface mdrphology

ogt

e m m

silicdn wafer
currenf@ensity coatifiglayer
te coating

rface
parent dahductive film

hoss &

L charge
li first @rfdce w structursl property
mign& field \ cable-type aﬂ«‘fndarv battery
glass substrate prﬁ.lct T surfaceProparty
= 5 | mu i ] ithi |on [ e
Cﬂhﬂﬁat::l:lm“on | . ' |1 nanocompd@ite material = SIS
" i f [} i
m‘- optical Property [T ﬂaﬂnc!ﬁpmiles fanccompos|te
W [ ' ' step silfgon
diug o It} ik
hi ? natior]| . catalytic activity
charac N m/"‘? 7 .‘1&6@% tensile Strength
ol \ Ny [ annedling ﬂ'npm'lum
dapdnine _", o ﬂ@l" =
sioz thir i T T Gold nadgparticles
7N = S "
lithiumelGn battery Pm".‘"ﬂi - f——mikiure  arficle nanolparticle

hl@ dﬂvé!cl ; - il magneticproperty
Hll'ﬂ'um&ﬁ‘rymttery o f _f?ﬁlﬁ‘_ﬂst@_ 1 ;Jg-_ M d"p&mn gra layer
O, SN s transparefil substrate
mtw@uraw fab eithm _second @actrode
thermal8tabili condlgtivity 5 Apolfmer | T e o =
I - naniwires ) - 1B S active laysr :
nﬂr‘loéﬁ'slﬂls carbion ARHORIES | B - _'- ! i atomie laydr deposition
flexiblelsibstrate ’ - i R WY lirst emctrode
s R T dc&es superhydrophiobic coating
catfl PN nanostfactures
ire il w@n" i pare transpareht/elect
irs )‘fr single-walled Earbon naruutml@ region M ive layer
a Fart MEMBIANE o oating damposition = re
se::ul'a‘layer graphene ﬁm imsuia quj':‘;
dyn-iemstl@i salar cell g FOmpRne
I’"ﬂhl@ E _'r“mm_;itm —He. silvern.iﬁp.a.lliden . %6‘-]
eaﬂmﬂow base Material magnetrof sputiering =o
condugctipe film funct 1 B 5
o cioctl@ayer @ =sl+2
thermal bageler coating
[ 24Y B/ A2 U 4 20 7|19 22T ]
[ 2¥Y Eo/otet M2 Y MY 2of 32 J|YE ¥ BARY | -Te
No | Z27|9E ABE 3 BAUSH /=2 AS
1. Nanomechanical properties and surface wettability of TiO2
films prepared by magnetron sputtering
T 2. A novel method for biopolymer surface nanostructuring by
SHAEH L holo’ 511 platinum deposition and subsequent thermal annealing
01 for?natio?wyl 3. Effects of fibre-form nanostructures on particle emissions from
a tungsten surface in plasmas
4. Preparation of ni-nd203 nanocomposite coatings by
electrodeposition under dual-frequency ultrasound
1. METHODS FOR SURFACE COATING OF CATHODE MATERIAL
LiNi0.5-XMn1.5MX0O4 FOR LITHIUM-ION BATTERIES
lithiurmion 2. High-voltage cell performance and thermal stability of
23y f o i nanoarchitectured polyimide gel polymer electrolyte-coated
S Vs 4~9 LiCoO2 cathode materials
02 surface, . . .
3. High energy density semiconductor-carbon nanotube anodes
electrode - . .
for lithium ion batteries
4. Electrochemical behavior of Si nanoparticle anode coated with
diamond-like carbon for lithium-ion battery
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m m MEHEF AEEM

No

T2 %=

HASS /=2 A=

[

ECE
03

nanoparticle,
nanofiber

. Synthesis of silver nanofibers via an electrospinning process

and two-step sequential thermal treatment and their
application to transparent conductive electrodes

. Direct production of carbon nanofibers decorated with Cu20

by thermal chemical vapor deposition on Ni catalyst
electroplated on a copper substrate

. NANOFIBERS CONTAINING LATENT REACTIVE GROUPS

SAH
04

fabrication,
structure,
development

3~7

. Thin film solar cells from nanocrystal inks of quaternary

semiconductors

. Fabrication of ZnO nanorods by atmospheric-pressure

solid-source CVD using ethanol- assisted low-temperature
vaporization

. Surface plasmon enhancement of photon extraction efficiency

by silver nanoparticles: With applications in laser cooling of
semiconductors

. Fabrication of transparent conductive thin film electrodes

based on Ag nanowire on transparent substrates using the
spray method for photovoltaic applications

22{AH
05

drug,
nanocapsule
s, delivery

. ORALLY DISINTEGRATING TABLETS AND METHODS OF

MANUFACTURE

. Nanocapsules: The weapons for novel drug delivery systems
. METHOD FOR PRODUCTION OF NANOPOROUS MULTI-LAYER

BIODEGRADABLE POLYMERIC COATINGS AND PRODUCTS
THEREOF

. Nanocrystallization by evaporative antisolvent technique for

solubility and bioavailability enhancement of telmisartan

EC RS
06

conductive
film, carbon

3~6

. CONDUCTIVE FILM, MANUFACTURING METHOD THEREOF,

AND TOUCH SCREEN INCLUDING THE CONDUCTING FILM

. High Purity Carbon Nanotube, Process For Preparing The Same

And Transparent Conductive Film Using The Same

. METHOD OF TRANSFERRING CARBON CONDUCTIVE FILM

ECPN=

07

insulating
layer, nano,

. Taxel-addressable matrix of vertical nanowire piezotronic

transistors

. Surface-plasmon-mediated emission from

glancing-angle-deposition- functionalized ZnO nanowires

. FOUR TERMINAL NANO-ELECTROMECHANICAL SWITCH WITH

SINGLE MECHANICAL CONTACT

. TOUCH PANEL AND MANUFACTURING METHOD THEREOF

ECPNS

08

nanocrystal,
polymer,

semiconduct
or, film

3~6

. Thin film solar cells from nanocrystal inks of quaternary

semiconductors

. Method for Increasing Efficiency of Semiconductor

Photocatalysts

. Nanocrystal floating gate memory with indium gallium zinc

oxide channel and Pt- Fe203 core-shell nanocrystals
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m m AAT|EE - Y B AR D HYEE @ @
No 22 7|9S ABE 23 BAUSH /=2 A2
1. Investigation of the morphology and electrical characteristics of
hybrid blends based on poly(3-hexylthiophene) and colloidal
. CulnS2 nanocrystals of different shapes
S2{AE | active layer, y P
09 electrode 4 2. HIGHLY EFFICIENT POLYMER SOLAR CELL BY POLYMER
SELF-ORGANIZATION
3. Enhanced performance of poly(3-hexylthiophenes) based thin
film transistors using double-coated active layer
1. Effects of annealing temperature on morphology and
Crystallinity of nitrogen doped zinc oxide (ZnO:N) nano films
2o AF mixture, 2. Synthesis of superhydrophobic PTFE-like thin films by self-
= material, 3 nanostructuration in a hybrid plasma process
10 L . . . .
combination 3. Ultrananocrystalline diamond nano-pillars synthesized by
microwave plasma bias-enhanced nucleation and bias-enhanced
growth in hydrogen-diluted methane
1. Effect of plasma pretreatment on adhesion and mechanical
nanocom properties of sol-gel nanocomposite coatings on polycarbonate
o comp 2. Mechanical and anti-corrosion properties of TiO2 nanoparticle
SHAH osite, . . . o
. 3~5 reinforced Nicoating by electrodeposition
11 coating,

nanoparticle

3. Antimicrobial activity of nanocomposite zirconium nitride/silver
coatings to combat external bone fixation pin infections
4. SYNTHESIS, CAPPING AND DISPERSION OF NANOCRYSTALS
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o BH/MY A= L Y 20F HolE 7| 2478 ]

7|19 E

offset printing

surface, morphology,

2471502 LI HEH FdH07|= .
formation
oAl Bt L=t 28 BH nanocrystal, polymer,
247|503 - ~ . .
2| 7= semiconductor, film
247|204 Lt-/00| 32 8 ZISPAAH J|s micro, Imprinting
nanoscale,
LA7|£05 LAY 23S Ao I8 morphology,
formation
EIPN - N Nano patterning,
247|206 LECIHE HADSAH] J|s .
cutting
N -5 ~ Nano patterning,
27|07 LICIiE HAIS3d J1= ,
cutting
247|208 Bt=x| EHZAS AH07|= active layer, electrode
N BEE A LI-QI2} 22 FH nanocrystal, polymer,
247|509 i N . .
el 7= semiconductor, film
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L, Al S8 43
) 22 718 Haps Ao HEIE 2dE 2EY V[EQYRE Sof MYE =g of
HOZ 7= A, HAtE VHY=EH, 2E SHE &
[ 24Y B3/ A2 Y 4 20 M| d7=H ]
Hard LS8R
=& L ey JlE27tAre . _ . ZESH
12pH 2ZtE e 3alHE
T EELE
H2EN 24 0| M| THE 3 5 : CHe{2| DIMITHE
QIMA| AR 7= 27{(um) HdYg st
Z 0[N 7|&oHet
|
malgl
00| A 20|E
M= Lt-/0l0|32 2§ THE437|/ :ror|o|| D|A1||]IH1E'I
e 2olg 5/ 85 3/85 2/85 o o
2Ol DA A|AE 7|2 o nAaMdde st
(im/%) I 2o
20nm 0|3t
LAy 282 SFAR(EM 40 30 20 BEdE 4=
3T 7lE 2]) 28 (nm) Z0/M 57 A2
7l HY
LI-0|E| ct2|9]
L THE LT & CHERs&l of:::'°!01| ;figl
ppg | e oo 0.03 0.02 0.01 e DA
e | EAIBE OIS 5 (um) a3y Jle
-° JHe
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Lp- I E4 O M| THE O|5te| O|MITHE
_HemE |y 07 05 3 Istel ol
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SHH/ZYY KB 7152 JIE B JIBBYOIM R TAR AFBOR QIF J13H|8
U oLAR 7}, BHY U U2 BEY SO BAS MM U5 HARE
HABBL HARE ABSIA SoBIM J1BESS 0l 1Bl

’

LAM(Laser-Assisted Machining) 7t&, PAM(Plasma-Assisted Machining)

=2 7t&Z(cryogenic machining), MQL(Minimum Quantity Lubrication) 7t&,
. 7t
StEE{'d(Hard Turning) & 2&d 788 et 3+ L 7I57|A7L 28

3
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JSREW 43 U RED £2 72E PR Saln) B M2 2
se) QRTIF OHR =2 IS T J|S®Ot OfLlzt Ojzf HAS2 U AAS wasiol ¢
o) 1E £ Y A
S50 51S WIS FAFHE S F4-2UTIYY 7|2

So-SU/|YS 28 R&D 7|35 &
g g el Al¥RE =tiE Al
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-LI
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SAIY AMYTHSHE

ZA(Strength) ok (Weakness)
- SYY/RYL VISV Ve HEEOF EU | L oy /2y 2o 2AT|Yo ME7|a
+ TARIO| YR QIE(Ul J|gt 7S St HE oA TS
. IYH/2AY DA 7D B « B30 HlaHM IAHQl ol L A/ST Fof
7|8l(Opportunity) 2|8 (Threat)
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m m HEAFT AYEH m m

2o V7 sMEEE HAVEE e SAYC HARE AEStE eEVE7sdd e
1B 7132 et BPNYR s 4+ US
A2 7tE3E WA AA(Liquid nitrogen)2| 42 HISHE(-198 )2 O|E5t0 EAIZIE 20 L
ot G2 dZA7|e EE 7t3 SH(EM, F3|, =54, CO27tA HiZ 218)
MQL(Minimum Quantity Lubrication, Z|A8%hH 7122 7|&°| SAIVIZ0| dls| =202
(1-100ml/min0|3h) 2| F&RFE YE37|2t =&5t0] A 22/0] O|AE(mist) HElZ EAlSH=
|

DoAY 88 7t AlAEE2 S2E AoUA| Y S8 2ET St0|E:|E Jts A[A”, Otoj3=2
Y 7lgh SIO[EE|E B Ths A|AE, H|HEY Sf0|E2|E Jts7], PCD OiO[32 S8 55
CNC 374V |IE 28

HEAIE HEER 2 M1

tE Al Wdste =2 2E2 Qs S2/3, stetd A S
ety chalzf | 22HBUE £ adhesion)t 37 0t2I7t 23| Z2dzle dae
H37E B2I5t7| gt AaA RE, 2H I, L FVEE 37 Vs
st
a2 7tz Bfd, 2d, ¢4 2 BUE(Built-Up Edge) @4 A, BUHZRE kY,
2a/24) e S74Y L A 78 (Material Removal Rate(MRR)) &4
o o/+—o=2
t371A
AR J7tE | BHY, 2, gA 5 Uit HA IS
E.‘”le‘l Dil ol 1 A Ol 1B il alz] d 2
Zoizpp iz M2te] 2fo[x 713, 245 2 5§ MZE 713, 00|32 LY, Bty
= — Iy = . . .
- Itz Az, BEAME, Y, 124, YA DRE (anti-corrosion coatings) A|AE]
o
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7k MIAIAZ

L) MIA ZtS327[AY AIZE 20159 2 1809 E2] H20M AHT & 6.2%2 JYES
71E25tH 2017E0E of 2109 g2 £&0| 0| dY

Total Machine Tools and Cutting Tools Market: Revenue Forecast,
Global, 2009-2017
CAGR =6.2%

25.00 4 7.0
-
- v
o v 6.0
= 2000 ¢ o~
2 v 50 ¥
= ©
; 15.00 | - P
: g
1 30
§ 10.00 | - 3
& 120 ©
500 |
110
000 5008 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | °°
E=aRevenue 13.97 | 1435 | 1497 | 1572 | 1680 17.58 18687 | 19.86 | 21.18
< Growth Rate 27 43 5.0 56 5.9 6.2 6.4 6.7

Year

* A}=: Frost & Sullivan analysis : Global Machine Tools and Cutting Tools Market
[ HA 7133 &7|720F AlZE |

L) 239 2 F¥Y/24L 713714 AlZel 82 20153 2569 2{0iA 2018H0= 3874
Ze2 8T of 15%2 d4EE3 /A A2 oY

(EHPI : HBFEFE], %)

AGR
T= 15 ‘16 "17 ‘18 19 ‘20 (,1c3f1 5)
232
sto|=iz|c 25,592 29,092 33,232 38,734 44,606 51,368 15.16
A it 68,485 73,272 78,394 83,874 89,736 96,009 6.99
AZ | otBAIAY ' ' ' ' : ' -
A 32714 | 102,304 | 111,225 | 121,169 | 132,886 | 145,311 | 158,897 9.35

* g SRSV AMARS], “MEYSHE
(Gardner Publications, Inc.), “Machine Tool
Inc) S°| =& 2ste] dYx| 23

A SSETIA 20127, “Metal Working Insiders Reports 2012”
s - A Global Strategic Business Report 2011“(Global Industry Analysts,
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149 222 MA 791, &B|9] 2 459 2= MA 4919 1Y

) 7ISAIAEe] IUAZE 20159 560N HBF 4.38%2 HAES 7IS510] 2018H0i=
6% T=0| 0|F A= MY

(] D428 J1ZA|AEI9] ZUYA|ZE 2015F 5 6RA0A HEAF 13.67%2 HAEES 7|12510

2018401 829 20| O|F Zo= Y

[ SEE/ZEE 718714 2ofel = AZHE o HY ]

(Bt - AR, %)

CAGR
= "1 “1 "17 "1 "1 2
3 5 6 8 9 0 1315
23 9
sto|z2|c 56,510 | 56,820 | 60,050 | 56,820 | 59,310 | 61,910 4.38
=l 425
Al JhZA|AE 56,930 | 64,720 | 73,570 | 83,620 | 95,050 | 108,040 13.67

A S2714A 137,430 | 147,910 | 159,280 | 174,960 | 159,280 | 174,350 9.46

* 2= SRR |AXMAYS|, MHUSHAHMYE SHFEOM 20127, “Metal Working Insiders Reports 2012”
(Gardner Publications, Inc.), “Machine To Global Strategic Business Report 2011“(Global Industry Analysts,
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Ct RS

() 2HA/2AY 712714 &3 20114 489 1,6602F =2, 2015 56 1,4870F faf,
488 2011E 419 9,8058 &2, 20154 439 3,799t &2 ££22 JE5| 27f61n
FY2 &% S5t 0

() RAESIAI+E= 2011'0(0.07)8E 2015'E(0.13)7H2] Cta SUS ghestit Metdez It
st O, 3HY/2EY 7574 A2 BYSAE 7|85t S ¥ DA EBYHS 4E
£ 55 3522 gAY 740l 2

[ SHH/AHY 71374 B 298y |
(EHQ] : H$)
CAGR
2 11 12 13 14 ‘

T 15 (11~'15)
=g 4,816,660 5,017,323 5,218,971 5,191,776 5,614,872 3.9%
U= 4,198,046 3,825,795 4,084,617 4,487,386 4,337,986 0.8%
FAX| 618,614 1,191,528 1,134,354 704,390 1,276,886 19.9%

FAESK[ 4=+ 0.07 0.13 0.12 0.07 0.13

« DAEBIAA = (MEO| ZLEU-ZLQUM)/(Z4HEUHELQM) O AZE(D, 2|47} 091 2R HIRRQE E7H=0|0, 1
O3 b £ZESIMENS UsH 247t -10[3 2 £UES} MEfZ £2B20| M5 QS %0 OfLj2t U0t Sicts =

* Atz L MY £EQURASA HS-Code(6A2] 7|1E) &
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210 dshi Of=27t wWEA A S5 00| A ZojLls A2 YA US

o

ElEts EAVIS2 Ti-6Al4VOITE ASE[0UL Has] 2ol o/gt 2ot 7|15 = AS

ElEls 7t38 flet dAs7= URE HZAE ZZ(Non-steel grade Carbide)2t CHAZZAQ
Ctolof E( olycrystalline Diamond, PCD)7t #0|=0|, PCD= D22 BHOjA| 7IHIO|EEC SHAI5]

ZX|0t 2MZ7] &0 0§ D7t10A SHYE He| LHOMCH AZE D AF

T2tM, R AYHAOME FHHI0|EE AtESt=0] HdAu0| olstH REIE FHO|IEE 2

20| &2 SHAHAM HAMZ HEZHOM 20| o E FIHO|=7t AREE[ QUA[TH, 2| CHO|OI2E

IRV Yol 2Yof Clolot2E RAEIE FHHIO|E AHE HIZ0| £0iE

l = 579 DI2OAHLS0| &tst A+7t 2hgs| 2| A2,
ROFHLZ o2 -g--‘rl?zlzm 718 229 gafj/2Ht(dissolution-diffusion)of 2| =
ojof wet M2 s+ ZE E0| Al

) CBN(Cubic Boron Nitride Ut ’é!if =2)° TiB2(E|Els C|E2t0|E) ZEI0| E|Etm

[Drill Fracture] [Drill Wear] [Drill Crater]

2B AR 71BIIE JHLSS, KEIT PD Issue Report, Vol 12-6, 20124 62
[ ElEls 713 Al 37012 ]
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U(edge trimming)0| 20| AO0|L} E{dD} Y
| AFEE

Opzh D27} 2ol ghddst

SYM=E HAVISOME 37t TM0[H (fiber)E AI2E22 39| 7|5t&el E40| 0 S235tH
E = | M58 ZZste 01 93t 7|5tE ¥ (stagger drill, core drill,

step drill, candle stick drill)

n
U
o
o
N

0|= Pre-corp?| Vein-drill2t &2 =117 UZR|BF F2 FHHIO|E=7t A Q(straight carbide?}

steelgrade2CH £2)

7|29 =gz 7tsoM sFRE(TIN-IF DLO2 s+4+30ll =50] o &
M= JigE Chojol2E 2E Ho=2 AL AS

rl_o
Jz
o
>
HU
d
O
<2
0x
O

ctojor=zE 2 E&2 IE0| o & =3} Z=7F CBN2HE 2 AlMgB14(or BAM) ZE
£ g 94s0| FoLUtl SBEUS

* Atg: 218 AR 718712 I eSS KEIT PD Issue Report, Vol 12-6, 2012d 6¥
[ 23218 7}22 =2 27 ]



Cutting Speed

[CFRP laminate]

m m MEHF HEE

Tool

Cutting Speed

Laminate: 90°

Laminate 90°

[CFRP Chip formation]

: 2IEHE LAY 71E27|E eSS SE KEIT PD Issue Report, Vol 12-6, 20124 6%

[ CFRP 73 ]

(] CGl(compacted graphite iron)

40
33
i)
20

15
1a

10

Cutting length[km]

CGle 3Est 2 Ul IYE =28 & AR 718 {55 14535 o £+ gl ©F
Gray iron0i| HIal 7tg3A[7+0] of 38 HEQ

CBN, M2ty 2 CHE ZFE2 OMzR2 & SHE9 B2 Qs CGl 7130 o2
2tM, LE9| Makino?t AQHIC| Sandvik Coromet?t CGl 7t& AiAtEE &£0]7| 2t
23 0|11, 5] AYEQ| Sandvik Coromet AlQ] AR, CGl 7t& Al 379 S
st TE 7|=0| HoliM ESE 2T

o) Face milling-rough 7}2 A|(Z}2ZH: Vc=200m/min, Fz=0.20mm/rev, Ap=4mm) 7|Z9|
5

Sandvik GC 4020 2+&2Ct £HE 69

=UQ| d2, OR7IA|= CGl 7t30i| Chet ¢+t

— 8742 SHHAIZ

SHC=2 CGI9

=
=
Z 3FH0| HlsiME datkdol ozl HY

B3 150m/min0l4H)7t £0FI42 gray iron0| BISHA] 4440

S| Bt Ao} 2B

Grey
M Alloyed grey
M CGIl70-80%F!

-

S

st

=

[

PCBN PCBN Carbide

BNX 10 BNX 10 KC 9120
800 m/min 400 m/min 250 m/min

3 A TISTIE e s

Cutting material, cutting speed[m/min]

Sk KEIT PD Issue Report, Vol 12-6, 20124 6¥
& 22/4 =8 7-32{2|of| Cist zto] ]

ts ditdE =071 flet o

—

312{3]

CHRIS 2O 27 CGl 7k

Carbide
KC 9120
150 m/min
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* cutting force & 27 Of2 Z4A 7t2 HEH RE S

UAEs 7Is7ls g
UZg=S9| 7ts Al 2dstks 2 2Ald2 2 22, 70 2 s+ 269 39 F=22=2 A
ol
=]

3, UZBI2 713 Al BOIO| 2t 40| WAE0 X J13% OFRE 370t AW 250
9

25t = F2 Inconel/Waspalloy/Rene/Nimonic/Hastelloye| &, =2lal gl J2oIglg|
=0l F2 S| QU 2|0]%, BHAItE(Electric Discharge Machining(EDM)) 2!
2 (Electro-chemical Machining(ECM)) §9| H|IZFEA 712 gtAlnt 22012 0|85t 510|E
S0 et AL i 2 S

ool
In St rol

712 REO| otel 2F379| THHME S0I2, BUE, H2 7t8455%)S I35H7| 2lall ElE
L

s22=(TiN), Z=O|LH(AIR03), ElEtsYF0|LA=(TIAIN), ElEls2st=/E|FE71HI0|=
(TINTIORE 22 ZEE F2 AEsI2H, oA =2 Uidehd, 123k ¢ —LI%% BHEEES
71 AAE| s+ Z-E(PVD)O| HEE|d US

Io| ZS FTORFOIM LHEZ U AHIRA 2 SO Cst LAY 24Zfo| HEt 37 4

—

S Liepel | sohs, g2y
S

3
39 YHZ 4 WIS 4

) DB 7t37|s 3
A 9 RO R nEEZL JtE 7I=0| oM MEHCRE ZAHE A1 e, E5] 592
Fraunhofer HAE SAo=2 D|MUR L=20|Lt Z(submicrometer AlI203/Ti(C,0) cutting

tool) & 7Heato] DAEZ (A=(HR0)=60) 7t30| HE35%S

-

01F Makino Al ZSE 7k 39 2XsE SaM YOl HS LY Y ARE

50%-67 %7l BHAIZAS

x 0f]) Rc=60¢Q! harden steel stE & Jt83 A0 HEHRT 7um Ra 43S
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401 otE B'd SE0of| tet Aot 200040 2RE Y5 O|F0R12 AS

o
oy X

StE HJo| ZAR0le XZ7HA| B2 H7t R™MEof el O S| HE SEeHEH
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m m MEHEF HEEA m m

70
e hardened steel HRC = 57-460
E 60 v =220 m/min
= f=0.1mm/rev r=12mm
S 50 a=02mm r=45
E
@
8 40
j=5
5 30 | sub-pum Al203
ol mm======0  AC4]
o __e--"
@ 20 -
g i ™
£ 10 L-==""" AT40A
O g S Lo .
I SR - sub-pum Al:0s/Ti(C, N)
0 | flages sl l | |
0 5 10 15 20 25 30 35

Cutting time[min]

« ApR: 18k AR 71371E JHYSE, KEIT PD Issue Report, Vol 12-6, 2012 6
[ Submicrometer AI203/Ti(C, O) 3+ &%

= NE2tE2 3R =2 FHEMEE BHO| ZYO|L TS YRS flsiM F=2 Holotz2E Thsat

= S5, A4S BE H2lY MZQ e AEYS I1BSY| SlsiM F2 PCD ES AIgSt 27e

=2 dibd 20 ARZSHR| xE

= M2te Vts 32 H2 AAAHAEY B2 S+ +82 HEE BEYs| {6 220 EXR Jts
(ultrasonic  assisted  machining(UAM)) HE£= 20|14 EBx 7

machining(LAM))O|l T3t 917} 5| Zisteln 9l

= DUOME oSt Ao jas SH22 50|22 7S (UAM, LAM) 7|=0] e S

=42 7ts71s
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