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714 (Machine Tool)#}al 21 it}
o] Feojuhdel MY it & &

1-2 BA7|Ae| HAH(YES, ol=, S

17694 d=elA Games Wattz}h Z7|718& &
B ALEZRE AR AA¥He] AAHAL, 28y
FNNE2 ol2HE A HelMe 2 AR
& % 9= Cylinder WH# Pistons] 945 A%
AR 7kgste Aol dd=dolsith

Watt7} 458 717189 448% 17754 Az
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of geiA o]FHAR oAl Ay IFA LR F
29 FA7| AL £ 7 dth

OF 42N g4 97 AHEER g F2E
Mute] Maudslayl 2z 1792l g€z H3}
Aoz Fdold, Ao¥, =dANA, L, 7]
Aar), Ale FNEFY FHTAVAN EE -4
Ae]o] Q1&g Agiddel olvkAga gl
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A& d4oE JEst ST 1870 FH
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F4& 1933972 YH FYAH LR 7e9 uF, 74
AR-44 2 Az FFE FAHHe, 474

A% e HRE gos FPRon $YW
FANA7 g8 N2e S5 owd e TR
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1930¥1tH #&2e) Schlesinger #F7t 3714
Neg dEdger Ao, 1960l Aachen
ZU9 Opitzas, Hanovergdld Kiezlems, 9=
Manchester ™22] Koenigsbergerag Fo] GAHA
o2 7154w FaAVALGA] FHE i

A2z NAWNA AFe FAZAEAS WL AF
& AA Sol1% ALES} 5L 1S o Aol F4
FAAAY, EF =Tl A9 AarbsEd Z1A A
EAFE Aido] 7heEtA Hel o tAFIITE
337 =e] 2P en wZ, FTdN FesE Ao 4
B 5Y, vz, &¥e 44T oE PEYE Ao
2 e duie] AR FR-Eo] 60%F dolalth

195249 ®]= MITAA NCEHHA 0] A=A
Giddings and LewisAtelA NC-Copying Machine

= MEgstdd 1955 Chicago?l IMTSel <8 2%
o} NC-3&7|A7F AA =, olzlo] Fat=el F2
ZIA9 g2 dodle A77E Hilch. NCLH vl
A AFLZ NC=EZHH4, NCAR To) Ads
At

196019l Kearney and Tracker ZAbelA #AY
AE7E NEEA =Y, d5 FTE & 710 AHE
T Y=g don 7 8L AFFHER wiE £
e 5L e o FFA7AE AL o) AAA
oEE A

196241 Adaptive Control(AC)< BendixAtel
A g3z, Direct Numerical Control(DNC)&
1965 IBMAtSA stz o] =gt o] Zo]
Mechatronics 7]&°| Factory Automation(FA)3Z
o FPAA VAgen FAe AIHE FTE4
W e, QoM A9z 2ur|de FekueA
gAY o JAE dFgATEdEe "] &
gL Fotn 2o & g, 2ERYeE
#FEA)7)| L Performance/Costd 7d& E8jded
A g Ae|th. Robotics® A4t EdAIZ Ax F&
g gk golf,

19679 FMS (Flexible manufacturing Sys-
tem) = B2 ZU71AY Y AZA @A
azlvt o] J1A AlxEle] Pl SFEA R F
4, A7 o] ofd 4N SAHmYTh I o)fe
A7 FMSE ol =8 & Y& AR 45
d-rFEvte B517] gEgelth Ao AFH *
#HZe= FMSe dF4o] AX=H A AZFH &
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7184 ofstd 18724e] F7A9 wWr M 2mhe)
geud, 19 Aol A=A, Tkegairl
7b 1889l ApAlH oz A2 920A Myke] @Es)
=M edd FR7|A 0,

d29 FA7ANGL £F, 73 T 25
LA dAH THHADG, WEE=E, TFx Ko
A BE7AZ ALAR(1884) W) +98T dev o
Bojl= 7AAZI AL gilenz FRAN 2 oA
< 7% SAdted FEIYd. ALAA (1904~
1905) 9 +4tgdo]l FdlEo Tkegai, Niigata,
Okumast oldf 48HUT T AAZYG L E435
Ak,

190597 Tkegai® UIZ 7]Abe] A Zdto] €}
N&ENE sFe ANE AFete] Al et
AY-Hdngol B ¥, £472 U ALY
£ HENA AZRMEA 5y AlA A4
Aol Azt 191497 H FA7)A dAFe] vAl 87
g =3 H31 A7 FAVA AZREAE AEE
Zd9e] 200~700% 7HEQl 27t FRY FHeE A
ARk, o1 2A AAFAME F&29 dR7F QoL
B i ez dF, F3 SAZ A4WY F
10%3 =8 &390
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OsakadlAl AHHT ok 8079 AEINA7 2EH A
2 vt 29 FAIA AAE7E 198044
OsakadlX 7Af=sloy F& wart dokh A% AA
A& Zuldd, dod Az2 347171 g9 A
= YAEAAY FT FE2ger THARs AdH
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°] 10%~20%% 7Zasxn Bitse dA) £&315 0
a2, Al (1931) 0] AlREeRA dRe F37
Ae Frads AR A A7) FEAT.

FTHNAFL S SHERZ7 ] lolA] @A F4at
QB ole} FAFY Axtdl AR 727 He F
8 Aelehe dyo] dREn 1938d oA
"ZA7IAAZGE o] A% FrE BFHoz o
€ 449 44 g& 71EH

A2z AANAE TR 4=52 ARSE717)9] ey
3 AMZFe AR Qle gAVNA L] AA g @
S5 AA HAh 1 A vF 2gale] s AR
FA7AE W Fo ¥E 30d HEAR stk 3 T}
ot 1% 30do] A 1980t dE Lo 77

A e g NeHeM AAALdY deprt
A9t BEdAES NEAFE 2 A £23n
AT 7eAQ FH7|E 2 F AN

1962~70d 8¢t Q27 |A7} 7ledeg 2
ARG & 7oy FrAAZe eFES F55t
A REAUNE P dBe Add Fedte
A& FEAAT AFY AER o BHA FAHA
3 & et FARAHY rzE dE V&S
k=g

1962 ele A7k Akl 1,0004 A< 71534 A
Aoz v NE AF 97 2oz 599 A
Axoz defaignt, o Bk 479 JEF A%, &
7718 HZoFEA AFREH Yo] A4YA T NCY
a7t @ol 19808d)e A4kl 2,0009 qlelg AMA
HuAE 71589,

19719 Nixone] ggwoldE& Eautel 13 =360
YENS 23 #&3e] AAANTE Auig 2L 29
£AZ AT FAAGAA ] AED EAZF AFHA
A7t dzkel oS wA HAx,r)edeze
Group Technologydl 2% wA®l, System3to] W
& AAaa, dge AR & de AL} AR
FEZ B9

FZAY(1950) 0] SEZAS 28X AGe AL 2
2E Aldolth wlm MITHA AAHZe NCEFZ
NAS FAE Aol 1952d0ln YRJME 33X
19559 % 543U, FHAIATAAN AF7t A=
HAt pl5e 2t V&R A FES 4F
Fgou, dRoAE WFFAdy sus o= JE
kol ZW=le] 19590 Fujitsuitelld 22 Hzo
A4 NCEFH7|AZ A% olagien %2
FANACAHE AAA LY NCEEZHALE HEZY
A 60%~T0%% AAHTE, 1980¢ o|F ¢E&
HAALS F27A AAFolHAn 71gAAA L 4
b A B, wZE 718k oA FAAS A
Sote FAVANEE ALstndrt, 19939 FATH
£ 719 5300982 2999 FY (51994, 5009 8) S &
Z3tngity, Table 1904 By uvpeh Zo] YEFZT]
Ae 19708HEE w25 5L SYste] AAA Lo
Hglen] ZED of e A% §X8 Ao B
o g% s AL 19714 13 - 360 YENY 7
ggo] ZUA L HAHo g YENY &go] Zold J
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Table 1
o WREEMS ITIEMMAEEERE (81~'03) (Mf : TRA)
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/ ~
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6, 000 / 7 \
kb
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3,000 \\ bt “"*'-w-:é"’,i i ‘*-‘;- o o= 450
2,000 -1 - AR
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...... PR Sy A 1 U L]
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FEAYFHIHA] A12W Al 45 (19954 449)

HE ntst 2ol s FF7|A &L Axdta I
£ Aot B8 $£2(36.49 $) ol vlEt £d&
10% (3. 82 $) A = ubel] 5= =t}

A22F AANAS, d¥Ee) ikt Add e £
B dde $49 Ags) opd AR, A, €z
bz =He F4olgm oo & Aot}

1-4 B=el SHT|H MY

TFEAQ 1847d Bl "YIE=RI'7} @39 uFE
T& AYE FAS A wet 18993 AJQHES} AE
o ol A=A REAZNT BHeE 99 19164
o A F£327)4Y Rough Grinding Machine
of =9 Ro| $2 vhe} H 2] 22| H o]},

8 vet FAVANG L T8 FAARC s
AAANA 1929886 FA71A 8 Baslr] A& A
o2 71255t A FAVIAE Aashe AgA
= iAo UYL Fe T 168 AR &
B el

=] AAA AR & fEglo] oA e 2F
IANY S HAR T AFHIA Hog FA59
ot 8-158%A EEG FAIA FEAEFE 12,6620
2 % Mute] 7,203th2A 56,9%2 A8t 9
o AWE B YEAEEC] @73 7 AldE o] g5
2] €A 24 Aurg A FEA =B

gl A% dAE 1950998 NFEe g
2 FAVNATE Adsts ARGARM o8 £
vt F71A g We olojgg ek ohgt
8 W FANALGS JNkE FEI e E 9F
< 90 gAY, I AYFEL Fo) 7 vt 3
7IAEEALe] 7| B8 oz ofg AFEe]T), (Table 3)

19609 #FZTA (FAFZL TN L HZ2E 1]

Zo 10, €l 119, Hjxdd 3iE -8 vt ¥
ANAE F&3H 459 MartindlAte] Aukg ©
dte oAE BAHAAM HARE QAT AR
2 2e YA At OE o gl Xl e
A7 A St 4, A=TE WL g
Htd A3 FHA BE 4 5o gk ddgdeze
FAL £58 BEEAN gt 2374z
"M Z4E FA7)AE 20090 E Aoy, B2}
BAS g1 18 goz 2T 5o ggd A
& W)+ ol dolgrh

#AWolF 6-258 =23 5-16% AX S et T
de FAFes dAGEA o7} 1962~1971d9)
23 A 1,23 BANLEAE AY NAE I
H kA Q] wAE o BTt 1097 AANALS
9.2%% ot FaEFgel Mol UAD 19730l
16.5%% 124 71Estdt), o9 Zo| A
o] FERE o]RoF AL FAVAIAY G| 3l
1 AR T el R Aol A

FHIANGL 71A 2D AENAE Yislad)
Zag AN E FFéhe APezA 7Ry 2d
of 7ldte] & gt ol 7IAFYY ZedAd 4%
o] & Agjelth

ZAZIAMNGS] AGA $8 BE 19719 &2
ZIAAZY 6370AY, S8 A 697142 BE 132
Ak AvkA] ggkovt 76l 144, 8939 789704k
2 Z7MlGY. SHLER 76 2,694% 230 899
d& 108 77HE 23,986% 22 Holyirh

1990 o] B0 FANARG L AATYH B E
o A wHdtn glen 199294« -3,8009, 1993
Woll= 5,2009, 199490l 6,945 &5 A4S
283 glom foR £l o 12LY AGA|A o]
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£ B & |wmEsl oz o ;fg g;ﬁg g
W EEREII D % & | 25 |50 3
® R B I i|@AT| kT BE sSIER . % |52 5
KoM W B8 T W (4R | EMT ETR T7ER “ 13 -|47. §
ABEIERANR |8 R AEGH KA 2984 . 24 4410
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g Aoz q4stn Qo 5AF FA o3d 7
AFYH FAAALNGL FEE Table 4094 Hi u}
g} 2o}, FF7)A AdAST 800€ Y2 lew Y
e oF 2eL Yaglch ANdE 7,8962g0%
A 2 ANF FEIL 21AZE AN 872 5,512
999 0.9%% FHstnch

BT FAVNA FARA Y 100709 RYAE Az
dol FATE FAELFE W AAFTdLs7
11,7079 (170AF B3 117%)olz 300 uwlfe] 4
7lge AAFAL ] 90,0%017 EYLFEE 53.8
%% AR Yk,

T3 ARFE 399 vdel FAVA BAAA}
44.0%% FFeta e AR Hof FAVALEL 1
AN FR7b ¥nA 2 Ao, watd FEA
A e HAZE v EE AA o= Fhe T F
Zo] BYo=m QlEt 7|YgwErt v ud Few AF
TE Bt 049 7ol ety e 4B 9
Utz deje ot

G FEANALG L JATEe B2 AN AT
AL Foae P4 Fd|HAdvzd A A4, B3
ANAT AL FARY, AT € sleASe &
Soke DA Agjelth

a23Eg AAGFAMe FANATES 46 714
TP ¥z 7R dEdez §4- THAT)Y

93 =8 & ZFEstngith

1985 %e] SAC o5 49 674714, F A7)
A, A$FFH, Yo F, BTEEFTHF AY),
BE, FAZIALY AfuFe]l T4 26,5%, A4te
68.1%% Jeh} AEYAEY 23A7A A3t
33 ARG FE8 FadP3d 9o HANE
< HFHLE s 0| 28}, JfFPd w} H
L7159 AN L] stedRa o9 Zakskgo] 90%
e §F 54 248 ogsdth a8y o B¢
Ax7leg FTHLE 43¢ g HF=grlee
1980 ZHho] olm] AAFZFFo TRAH o HA7
&, AA, EANEETL FHIAE Hol dxrEY
AFAEE 2uA FFoF 4t RUWAE A
F, 2fo] B4 E F LFEDNE|Y A F 2
717 gleke ole & e sith md FERA 9
Aoz AARE/EFo] HdFHe AAFogRE
o &t gler o9 AdsdE AFd o
& An Utk
19773 o] KISTe FH&HA HZe NC-4%
MEsd s, 198254 (F) M= 4E YASDAS
Fog A VerticalAdAEE HHEolA FA
B (017 o] FAt HAJAE Y A1Er)Eolth) E7A
%

=2 =
= K2
L2
=

;
L
AELE #AEAT. BL(F) AAe dE Verticalw
J9AE g HorizontalMAYAEE 1986d £
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Table 4
O TR 3 TIPSl M (82~'92)
(ML )
o Wig T (A) 1) T T3 (B) (B)/(A) x100
WO | MR | 4 AE O | ORERL | e | A AR SE | WM GEHAN | & EN
1962 8,716 563, 463| 116, 167 158 7,354 912 1.8 1.3 0.8
1883 9,473 625, 582| 149, 484 206 9,943 1,303 2.2 1.6 0.8
1884 | 10,487 708, 747| 193,743 239 8 212 1,772 2.3 1.2 0.9
1985 | 11,498 755,372 216,237 297 9,013 1,850 2.8 1.2 0.9
1986 | 13,703 885, 997| 286, 817 405 12, 250 3,204 3.0 1.4 1.1
1987 | 15,780 |1,033,692| 381,758 512 15, 483 4,810 3.2 1.5 1.3
1988 | 18,263 |1,119,94B| 470,604 673 20, 764 7,290 3.7 1.9 1.5
1989 [ 21,106 |1,137,111| 535, 161 789 23,954 8,297 3.7 21 1.8
1990 | 23,196 |1, 139,740 B75, 935 822 23,518 | 11,322 3.5 2.1 1.7
1981 | 24,877 |1,126,245| 793,977 833 21,016 | 11,103 3.3 1.9 1.4
1992 | 26,359 [1,006, 944| 875,512 805 19,120 7,896 3.1 1.7 0.9
i ERTIN  TERT MG, WEW
B:)SBIESN W SEnTER@Rey SEES MEN
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Osaka®] JIMTOF| ¥ AHAIG 9 ik

U NCERA7IAGAE AdgAde 93716 ©
daRent A 71ACE TR Aaga e
2Yx 7ledde] pEee Y ZRAN NCFF
71419} Fakgte] A& chetn 9ok

AR Ball Screws (F)§4e] 1985¢d U Hx=
Mgt glew o £87 F5da Y FEE A
A AT o2 FFHT Qi

NCEZEZHE 94 (F)FYe] 1991d9) AEsisd
o, “SENTROL'¢|& AXZ AwtdezE 1-Sys-
tem, HAGHEI o2 M-System, 281 Fm
AUFdyd 78458402 PRO-System?
3t glck. NCAFAY YA #2= <4 5004
4 oldold FFI|AY A4AFELR AA FAVA
7¥A9 20~30% o)’4& AA57] Wi 7 FHAEo
AR g g vhstn v fRdddte
1988\30] F271A AeiAALY w2 Allen BradleyAt
9] FIYAZA @2F CNCE ME-g8dhe] A
£202 100L, 23, HAZAHER 100MTE A
g vk o FgAANE =d STARMERIC-TS,

ol
=

A

M3E Mgstgdn, 3T (F) = =9 D24 7)
£AF2 CNCHEE A8 g
FEANAY Boke FATIAMNGY AP HAEA
B ERAgE kg i) FEYAS e AEQA
slojok HAhs Ba4E FHIAA ol 1979 344
A2 ANAFYEE S SSA8 Yk o] HIE
+8 U A A Rk AR FEyE, BARA,
SAZTERY, FI7IAAEE A4 (SIMTOS) § &2
22 2 BR7|A g olupAFta itk

AA F83e) FA7A ARXFIAL vimd Aol
(1992, 1993) Table 59 Vehtsieh, %= vete] F
FA71A AL 19934 69 2,290% 3ol +4F
& 743 AA 59%) % AA A Fade 139§
"}, A glolA AlA 99 E AAsm o 4
e 2.2%E At Aok FACL 196084d =Y
gM FFA7AFEE HAFey] 98 TR USH
AAZZ7NA AddE ¥ as|q $ESR= TAmerican
machinist, & & woitt e = d=e] FE7|A
Aol A /AR el XA E3n Y=g
£ guit £5& HELAYL. ad AFE vlasE

A

Table 5
o WREEES IfEMmMEE BEHEILE
(Mfr : M)
1993(% = ) 1992 (4 £ )
" 1 4 & W L £ K% K 9
AN | TR T R WA g TARMM ) DN | MG L3N

B % 71555 s.5Me| 18747 382 e samel  esesal 7| asay S46.6
2z 553 33445 16008 3,329 1,501 7.ese 5188 24842 48852 1.87.3
* 0 a0l 2250 vesool oo  2sa0 307 nwe|  norof 2o 1,674.0
B 296,56 158 7800 1,393 6%.8 3m.5 20072 1.014,3 1,541.7 7836
L | 1,753, 4 1,318.5 4349 20,0 1E20 16848 1,286.9 7.4 187.0 £36.0
% B TR ALY a8l 1,150 wil  n7ael a2 3,70 1,470.6 .0
e A 1,073.7 715.4 7.4 7,5 uL4l 1086 682, 37 0 £59,6 6.9
LI %3, 819 9 33,3 "7 53.0] 11017 7158 ETE: 580, 75,6
a1 8y 231 9.7 110.9) 700.9 76,4 .9 14,8 1.8 %7.0
AMNE 618,3 .3 159.0 0 3 ENEEX 676.3) 74,2 4908 1,207,0
Ao 515, 0) 90,0 ¢125.0 o150 o40.0]  0800,0) o640 0 o180.0 ¢20.0 ¢50.0
oLt 518.0) 20,0 o8, 0 e12.0 57,8 e740.0) 00,0 ¢140.0 <A (| 048, 0
A9 401.2 2%2.5 13,7 0.7) 188.8 510.5] 2.5 207.9 .4 @7
o 139.4 200 6 139.2 218.0) 5113 2974 1737 123.7 26,4 .o
EEX 5.5 %1. 8] 8.7, 19,2 4.2 5.8 255.0) 5.8 188.8 8.1
oAER 2.7 189, 9%.9 .5 5.5 8.3 781 2.2 51.0) 0.8
479 723 17.0 163.8 c308. 8 2125 213 Bni 180.7) 5146 341
AQd 7.1 8.8/ X! 163, 8 114 8.6 1054} 108, 9! 0.3 187.8
LE 165,0 150.0 5.0 123, 4.0 13,0 4.0 15.0 1,5 80.0
;- § 155.9, 142,6 13.3 17.9) 185.4 203.4 1%.1 17.9 12.3 181.4
2 | 5| 8.6 08,7 S5 5 1363 %405 54,3 3.1 81,2 1,872.5
& R %,20.8] 0,084 615 wsane| 1843 aoese[ a9 a7mof 7204 1802

# ¥ : "TAmerican  Machinist,

B C=MiFa9el oio[El] o HsE M
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W e delrh dehd qeds)?

o714 Table 28 WA B9, $9¢ Foldte Ut
7b mFez yeht glovt 7 vee $23 99
H]7F 116, 3ol2he e A F93) B Holt, (&
292 0.8%, FUHE AA 5,9%)

FUE Foln $2% AFAIEE 4 ARGAEY
A2 FA 2 A JleNds A4 4AFEE 79
FUErt & VA2 £YE % A Haws
2 B9 YAgese RExge tasE AE
viojol & Aotk mn $53% JeAE dAde
A% wgx] Tolok & Aol &5l gtm, AF4d
A FEAN AN AT 47EFS tL &L su &
9 oMiglE N9 Ao EAH YEFo| nF #H4
o £ U2 FA|AAE S dE9 1970dH #A o
2UFE § gon AFA, =4, 27, wEAg 9
Eol Made In Korea® 27147} AAASAA £
AE AR A B Aolw AAZAL FHA gloiA
E ¢ 2o 4t E Aol

1-5 IMTS (International Manufacturing Tech-
nology Show)

AAE 3d FA7A AE3 (Tool Shaw)E ==
Chicago® Mc Cormick Placed|d dz=le IMTS,
¥ Tokyo% Osakadlr WAl 71AA d¥=
JIMTOF, TehtdA gzie EMOZ #x it A
% 0¥ TYRE 159714 dEE IMTS #4% 713
7t ATk dAe #AA 19704 7E o &d FAvletd
AEE A AA FEAVAY wEs s d-Ee
Ak 71719 WA AAR b7t sih

IMTS(International Manufacturing Technol-
ogy Show)= The Association for Manufactur-
ing Technology (AMT) 7} #8333 AAA Ad &
Z9le] EHQISith AW 1992¢e= 30%HH o]ide
1 F7EAe} 8074l A 8,500 9] el #A7Ed
om 1,000/ o149 A7t dAlstgdn s 2
TFRE AAE 5 itk AA AL Easts} North $3
08 FEHY Jes East Halldl:= 1%, 2%, 3%
o8 PREe] 2 Metal Cutting Machine Tool
3 29 FRE FEE A4S J%Th East Hall9|
158 AXNER] F A& Hela, 2874 £ F
T Systems AAEtn Y9eH 25L& 2T o &
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Table 6

MANUFACTURING '94 Conference At A Glance

WEDNESDAY, SEPTEMBER 7

THURSDAY, SEPTEMSER 8

FRIDAY, SEPTEMEER 9

CLINICS

Cellular Manufacturing for
Machining

Cutting Tool Materials |

Electrical Discharge Machining |

Remanufacturlng & Retrofitting
Machine Tools |

Die Mold Machining

GOURSES

Advanced CNC Programming |

Cost Justification of Capital
Equipment

Fundamentals of Geometric
Dimenslening & Tolerancing

Fundamentals of Rapd Prototyping
& Applications In Manufacturing

Parts Cleanlng Technology:
Alternative Cleaning Systems

Stamping Dies & Sheet Metal
Formability

Troubleshooting SPC

CLINICS

improving Your Machining &
‘Turning Operations Through CNC 1

Cutting Tool Materials 1l

Electrical Discharge Machining 11

Remanufacturing & Retrofitting
Machine Tools 1

150 9000

Maintenance for Machine Tools

Parts Cleaning Technology |

COURSES

Advanced CNC Programming 1|

ApplyIng Geometric Dimensioning
& Tolerancing |

Deslgning Effective Manufacturing
Cells |

Diesetting Principles & Techniques

Fundamentals of High-Speed
Machining

Designing Low-Cost Jiga & Flxtures

CLINICS
Improving Your Machining &
Turning Operatlons Through CNC I
Concurrent Engineering
Cutting Tool Geometries
Remanufacturing & Retrofitting
Machine Tools 11
Plasma Cutting Technologles
Rohot Welding
Parts Cleaning Technolagy |1

COURSES

Applying Geometric Dimensioning
& Tolerancing Il

Designing Quality Shest Metal
Stampings

Designing Effective Mfg. Cells Il

Fundamentals of Injection Molding

Laser Safety in Manufacturing

Setup Reductlon for Workholding

SUNDAY, SEPTEMBER 11

Strategic Directions for Manufacturing Managemeant

TUTORIALS  1:00-4:00 PM

Activity-Based Costing/Management

MONDAY, SEPTEMBER 12

TUESDAY, SEPTEMBER 13

WEDNESDAY, SEPTEMBER 14

CLINICS

Advances in Machine Deslgn

Benchmarking

Polycrystalline Dlamond & CBN
Tooling

Waterjet Machining Technology

COURSES

Actlvity-Based Costing/
Management

Dasigning Effective Manufacturing
Cells )

Fundamentals of CNC
Pragramming

Fundamentals of Lasers

Fundamentals of Rapid Prototyping
& Applications in Manufacturing

Designing L.ow-Cost Jigs & Fixtures

Fundamentals of Measurement,
inspection & Gaging |

Parts Cleaning Technology:
Alternatlve Cleaning Systems

CLINICS

Machine Loading & Unjoading

Performance Evaluation of NC
Machines

Modern Sawing Technology

Threaded Holemaking

Laser to the Workpiece |

Parts Cleaning Technology |

COURSES

Advanced CNC Programming |

Designing Effective Manufacturing
Cealls |

Fundamantals of Prassworking |

Fundamentals of Measurement,
Inspection & Gaging il

Modem Grinding Technology Setup

Reduction for Workholding

Teol Management |

CLINICS

Laser to the Workpiece 1l

Parts Cleaning Technology Il

CNC for Grinding

Canveyors

Fundamentals of Metalworking
Fluids

CAD/CAM System Salection

COURSES

Advanced CNC Programming Il

Coordinate Measurement System
Fundamentals

Fundamentals of Pressworking Il

Precision Maching Deslgn

Tool Management |l

Fundamentals of Machining
Processes
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Table 7

Program for the 6th IMEC

October 31th, 1994 (Mon.)

8:30 - Registration

9:00 - 2:20 Openning Address
Mr. G. Tejima Chairman of JMTBA (President, Hitachr Seiki)
Prof. Dr. H. Sato  Chairman, Organizing Committee for IMEC

Session | : Design Principle for Machine Tools for High Speed Machining

Chairman Prof. Dr. Y. Yoshida (Chiba University, Japan)
Co-Chairman Prof. Dr. K. Mitsui  (Keio University, Japan)
Co-Chaitrmarn  Prof. Dr. M. Tsutsumi  (Tokyo University of Agriculture & Technology, Japan)

9:30 - 10:30 Keynote Speech “High Speed Milling”
Speaker Prof. Dr. J. Tlusty (University of Florida, USA)

10:30 - 11:00 Coffee Break

11:00 - 11:40 “Development of Ultra High-Speed Millmg Machine”
Speaker Mr. T.Majima, Director (Niigata Engineering, Japan)

11:40 - 13:00 Lunch

13:00 - 13:40 “Development of a High-Speed Internal Grinding Machine with Intelligence”
Speaker Prof. Dr. E Westkdmper (TU Braunschweig, FR Germany)

13:40 - 14:20 “Design of Axis Drives and Guideways for High Speed Machining”
Speaker Dr, D.S. Bray, Vice President (Ingersoll Milling Machine, USA)

14:20 - 14:50 Coffee Break
Panel Discussion (PD)

14:50 - 15:20 “The High Speed Tapered Roller Bearing in Spindie Applications”
Panelist Mr. G.E. Kreider, Product Development Specialist (Timken, USA)

156:20 - 15:50 “HSK Tooling System for High Speed Machining”
Panelist Mr. W, Kelch, Managing Director (Kelch, FR Germany)

15:50 - 16:20 “Example of High Speed Spindie Design and the Balancing Methad”
Panelist Dr. K. Watanabe, Senior Engineer (Hitachi Seiko, Japan)

16:20 — 18:20 Disucussion (with Chairman, Speaker, Panelist and Paticipants)

18:45 -~ Welcome Party (Hyatt Regency Osaka)

16
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Table 7

November 1st, 1994 (Tue.)

8:30 -

Registration

Session Il : Future Trends of Machine Tool Technology

Chairman

Pref. Dr. K. lwata (Osaka University, Japan)'

Co-Chairman Prof.Dr. Y. Saita (Chiba University, Japan), i
Co-Chairman Mr. T. Ohmi (Mechanical Engineering Laboratory, Japan)

210-1¢:10

10:10 - 10:40

10:40 - 11:20

11:20 - 11:40

11:40 - 13:00

13:00-13:40

13:40 - 14:10

14:10 - 14:40

14:40 - 15:10

15:10 - 15:40

15:40 - 17:40

17:40 -

Keynote Speech "Machine Tool Rasearch in the United States"
Speaker Dr. B.M, Kramer, Director (National Science Foundation, USA)

Coffee Break

“Next-Generation Machine Tool Technology
— Viewpoint of Japanese Machine Tool Builders —
Speaker Mr. T.inokuma, Managing Director (Toshiba Machine, Japan)

“Environmentally Clean Machining Processess”
Speaker Prof. Dr. G. Byrne (University College Dublin, Ireland)

Lunheh ’

“Conscious Production — New Requirernents on Machine — Tool Design”
Speaker Prof. G. Soblenius, Dr. H. Hideby and Dr. A. Kjellberg
(Royal Institute of Technology; Sweden)

Coffee Break
Panel Discussian (PD)

“Research on Next-Generation Machine Tools”
Panelist Dr. 8. UENQ, Deputy Dirgctor
(Technical Research Institute of JSPMI, Japan)

“Open System Controls,a Challenge for the Future of the Machine Tool Industry”
Panelist Prof. Dr. G. Pritschow (University of Stuttgart, FR Germany)

“Open System Field Network “ME-NET" for Lean System Integration”
Panelist Mr. H. Takano, Manager (Toyota Motor, Japan)

Disucugsion (with Chairman, Speaker, Panelist and Paticipants)

Closing

November 2nd, 1994

Past Conference Tour (Overseas Participants only)

A.M. Sumitomo Electric Industries, Ltd.
F.M. Mitsubishi Electric Corp. Central Research Laboratory

17
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