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Recent trends in the machine tool technologies are surveyed from
the view points of high speed and high performance machine tools,
combined multi-functional machine tools, ultraprecision machine tools
and advanced and intelligent control technologies. The machine tools
are bases of manufacturing industries and they are strategically

important products for Japan. The views of the author towards the
technical developments in both hardware and software are introduced
together with the world wide trends in the relevant fields.

1. [FUHIC

RETERMEFREZEZRMOERZZEL, EEDHRE
[SBELDHEVIRRICH D ELDNTVS. KCHH
EOTEHMZERIE, 1982FRMHFRE—DY—T
vV ITPZEBL, —EFEEVDDET Y MYD
BMEIZRETCVD. SREDHIDAPHZEHITL TN
JedIld, BICEERBZREBL CVTEIFTTEL,
ROZ=XICHHBL, BHSEVNTFTL BMEDT
R CRITTEVSIMEZHER LTV, BERE
MARADNMNECHDDEERD.

KB ClE, 2EN BT SCIRP (EREETIZY
AT=—) FEZHDIC, FEEEFOTVDEMRP,
FERICEIITEMFTRRFEDE D 2 E EHTHZL.

2. EREHERTIERMM

TIFEmEHMORSLGHPEDRENEITETIS
FO, LoDEESERIELTVDZERFRLAS
NCWLBEBDTHDY. CORIEERIEDER

BREFHEBERIM, FROEFODZHRICETLESD

DL, RIDLDICIEDS. I TRHMELDEMICD
WCEHERISRIDEPINEGRX CEEHE LT, #]
RORD—REF, CUDIREIDEEEICDWVNTHET U
THL.

1960FRD S70FRICHITT, TIEEHMDU U
D REDCBY U CHFRBISIRIR THANTIEDNIZ. £
DIERE LT, LD BHBERUU DIRENIPEHIO U
DIREIDFERLEREDHSD (CEN, WROBARNEE

K1 SESSEEXELFEHOER, BEERIMTEANR
Background, supporting technologies and advantages of high-
speed, high-efficient machine tools

R - EHEER TR

(BR, Bk
o SREEINMT, IR MEFMOMHEM
o SEREH, FFED (UZFE—FIFE) DR
o SIEGIEINM TS TEDRF, tIHIEMOSELFE

(Fl=R)
o TR (FEZM L)
o NTAEE -t EIFEMIROE
o U'U'DIREND[EEE




N TR 8 < DEEDEE

ATDRENTEDY, ENLLRRE
DOIFELEo>CLE o,
BOICTE D CHHEIMDINTI®, MZEHADT7IL="
DLDER - GREERTHIFECBWNT, UUDIRED
HICBRBIEE LT EIFSNSKDICEofc. —i
([CIFTUDIREIDFHELET D EUHAF PUIHIRE Z 5% &
LTl (BRLZEMS) 90, THREZ EIFH
EICKO2THUUDIREZLOE T S EIFAIEETHD
D. DT EFT960FADMFE CBEICAISNTW
e, SRIEFZDRIEF/EEHDOFELIED ofefc
&, BICERNEAIREEE L CDOHMES R 5NTLE.
TYRIIVNNIFEEDT S A AMILICBIF DUV DR
B IERNICED IR D CEFHENICERE CTH oI
B Y. AltintasBUR S DI FEAER & U CTOE 1R
FOBLRERHEDPENNTVD . CNIFAEEADI-Eh O]
BT LT, BROO—TUFDYIAHTIFUUD
REDFEEULEVNC EZRUL TV, COFFEM@> (CD

RIS FEE DT DT

WCIFERT DN, MROAICRL TS KDIC,
#—EIERET, HDWVIE—HBIDUHIICK D TERSN

et EPEOMOE, BEGYINIAER L TLDE
LFOEOMOICK > THESN DD K FESDEEDH
UHINZEZED, COTENREZR I dDELE
5%, ELWSORUUDIREFEEDRECHS. T
THREBERBICEHIT SR CEHZLImIETD &
HIElESEIDREDAEZEZ D F <HHTD LN H

KT, IDKFESDEHZFE LT DT ENAIBES
D, TOFRUTIFVIAFZREL UL THUUDIREF
FELURL.

CORBZILALUTC, 7LD LFEEDRZEREER
EOERERERVHINERINTVS. BELT, E
HNOTF vy VP TEZSOEMROENFEICHT D
BAOOEED, MR PREH#ETETH, FTHROER
THEDRIRNIER, ERVICHHSMCENDDHD,
FEERETIC T — RNy IENBDLDICHEOTETL
5. BOECIFERMTPRRETDICHDEBEY T~ T 77D
FABLLITONDLDICIFEOTETHD, FHEREt
(CRET HIERMITIRFI F SRMABEICHEDEERS
ns.

3. EaITH

IRTEERESAEEYEI TERMR & A CEERBICTE D T
WDDIF, BEYY Z Iy y—PESTEE (¥—
OBV E—) BEDEBNIKTHAD. Eall
THEARDESPHRZBEICTEHTR2(CRT .
BANIREEREDC, RZERICEELCERY
—ZJtr5— (TC) ETTARBHHEELT
TNV IV — (MC) [CKRAITDHIENT
ED.

Spindle speed [rev/min]

B1 BERUUDEREDZERM (Y. Altintas)
Stability chart of regenerative chatter vibration

= 2kg=Dynamic Stiffness
= Kic=Cutting Coefficient
1S 2K
3 1 n=60/T T:—44{3§5—
@
[
Bl Gminz L | e=8z+2tan™ 1m 4 o)1
€ " 4k 1 Re [¢ (we) ]
500 1000 1500 2000 2500 3000 3500 4000
Frequency[HZz]
,g 5 — Chip
£ Stabiliy Lobes
— 4| B ‘
= — ‘%180"
(]
= im=
2 2KicG(w)
©
5 VT WWUVV VNV VN N N - _ k¢
= Aerit = =
< ‘ ‘ ‘ ‘ ‘ ‘ ‘ 2Kee -1 K
2000 4000 6000 8000 10000 12000 14000 16000 4k¢




NTN TECHNICAL REVIEW No.74 (2006)

xR BONIHKOER, BREMEFR
Background, supporting technologies and advantages of
combined multi-functional machine tools
BERSHEEE Y Iy — (6l | B33+ EE2E)
EEMIHERR (f ; hefg+5E2xsh, B, Y#ILL)

(B=R, BBEI
o KOEE (1BH) TEmOSHEE, SERMIOVEH
e XIEV T b (CAM) DEETL
e SIFE, SREXEMER (5 DDE—55&T—TI
BE) DOFEFE

(F=)
e MNTHEDEL, MIREOER (D2F vy IiI)
o IEAAZIR DI T

F%%®@AMI%[$5MI$W SHE UTTHER

—EZE2(CRY . ANEPIREDOINTICINAT,
ﬂﬁ@%Iﬁﬁ?WDH&%—%?Hﬁbﬂ?Mé.
BRI TIE, ZLw MERICHET R ICRDF(T 5N
DEHMBTY RV EDHFBIVEEIHIICHIAE NS
DTCIFEL, AL T A ANIHTEDHDHIER

SHEINT (Egl)
RIFELE H# SNEMT (T354X)

“:.‘ VEIT (VD)
" '0

ﬁmmmw>“ .@mmq.d;w )
‘ w (YD)
. Vq1§(~—uyﬁ‘)

T (Bl
K2 [eERESINIHEICKDINTIEFIDRFERESER

Survey of machining examples by combined multi-axis machine
tools based on turning machines
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