


5%%%*&#& Vol. 67 No. 8 1993

E EEOSEMLRE)—-FTB3 XA OO X
=] >4

R
A A PO REFEE(TEFAE T covrerreereer sttt 1
TERRBE
AH PO ZEROBUR & FBEE coervrrererr 2
RS - R
7 A I EIN TR D BRETIT e 6
PRE W) - E S - ShAREE - SO F]
7 A CIRE TJDIH%@WI'-HHE > jJ[]I*}Zf’rT .................................................... 1
FORGER - A A - AILTERD - TS
ﬁéﬁ]ﬁfb‘(%?)ﬂlﬁ%@rﬁ#ﬁf ...................................................................... 15
WP I - ORI - FREET - foRkiEE
]]‘/H/ ] WE ij_l‘_j: Hf > ijj:}uﬁ ................................................................ 19
RASHFHE - EIRICR - R - (RHIEEL
L — I TR D BRI -overerrereer oo 24
HeASRE— - KIDGEES - AfR - BRYF & - QB
E*}iﬂﬂ*}i@ L — 4] [i}l""f#‘[ﬂf > j‘J[]Ij:iﬂ}]‘- ....................................................... 31
b 2 -
FTF U — A TEED SRR oorvrrerrrremrre e 18
WAERE - il W - £ FFE - RIRE - KHIERE
%%E—A@%%ﬁéﬂtkﬂﬂl’\@mﬂ% ....................................................... 42
o RAERE - AR, - JULERRD - L 3K - TFOOE
,;“L%)ﬂ oF. 2 F “ MELFA” OBRIFHAT L IGE cooeerrreeereeerersresiasmnn, 47
ORI RN - BB A
¥ CNC ¥ ) — X & 2 DB “ MELDAS-5003 1) — X7 wrooeeressnssnnes 53
HIFIK - BIFEA - NFFEAE - TS
LB o FRA CAM DEEFTEEMT LI correeeererrereree e 58
mer 8- BRNAE - RARFZ - AREE - s
LB
BT E R £ 2 BRARK BTN
500kV 300MVA 4% J7 NAER: * CGPA R ooreveeereeesseeess 63
FEHR—  WARMEA - R - PRS- AR B
24kV FX 2 — B2 TN ZHESBEEZETE (C-GIS )  -rrrrrreerrerreneranenaes 58
i W RBEND O - KR - F B
A= Ry = THRBEFIC LS ASICRETFIT Py 7 I CAD Y AT 4 o 13
ANFPIELE] - i B - WIEHER - A R - SRR
EHFMTEEHEARY — ) o ZVRTHEE v 19
NURHIE - AZRBE— - KA & - HHgz - IHEE - +@
JIUHEIE T EE 2 %) 7 eeeeeeereeren e 83
HEEIRTER - FIHERA - IRRIEE
MOCVD 342 & 2 InP #HIABRERIMT  croeererrer s 88
At - KB - FHET
T C R
f“ﬂ(@%;gijﬂi EEFEINET +oeeererreeeeer e g5
B BEERHIEEETE et s 96
ZEy FSAF
701 EBE EATRFI A ERTNTZEIESE oo 97
AFNVU 2y P ATHERIILT A — B oo 93
SEEMRT A CILEIN T EIE AETL  crrveerrrerrrrrarmrrere e 94
ZHEPRE CVCF B MELUPS 8700 «rerrrreerrrrerarsernmerri 97
1,000k V FMATEZEIE 23 0 BERODTEML  corrrrrrrrrrerrmr et 98
IGBT S HEI VVVE £ 2o FBEE oo (£3)

=K
EEAHIOZIRER

WHFEEA S o=y ABGER ST
mw*w£L%_bwfwmt;ﬂ¢&a%
fEY DR\ EPEICEHEMNML, BLS2H
TERE - AR - K2 X N oBRICH
WLTw3, INsnB&RE, RO
wA7oxvy bo=7 R, BERN/Y
7—I L7 o= RN E A
BhERIRATAMBTHE, THEIZ
BT E—LMTH(EL), vy

(FEF), BBUEREREY AT & (e h),

7 A4 e BRI AR (L), TR N T
B(FRT), BERNEEEREGL), oF
V4 ]\ (ET) ,C‘}—) %)o

EEBERBRBICIBHOMRITHE,
E RS (S 85 2 EXBE (B EAR)
BEAR) AEBLTVLEY, L, &
Rr, REEFNERT, HREMEE

BLTW2HEAHY ET,

© 1993 Mitsubishi Electric Corporation, Printed in Japan




TITAEZO b

AHFOZT REROIBRE RS
TS - FRIE
=ZEEHFR  Vol.67 + No.8 - p.2~5 (1993)

A7 b n=g ZBMOMBHIEEHOBHEREE XL EN—D L]
BT, STUBBIC LA A b o=y 2ASIIMOE{LE S, B
KOBMMREZZER )T L, INLOHMEREICHES LT, BF1
BARM OB, WML Rfme L, ST 5. 3512, &
BESICHBIREAT VA AA ey REEIZH Db B EIFOBUK & 4
BOBREOWEIZ DTk, F72, 21HFRICHIIT TE B - JhEkER
WREED A5, AH b=y 2EMHH ) NEBXBERT 5,

L — I T R
EARRE— - KILAERR - AfR % RY 15 - B2EHER
ZEERFER Vol.67 » No.8 + p.24~30 (1993)

BEEA AV — LR BRI IR A S LT H104E L 290
L, & LTHem s amicEk Lz, ZofRics, L—¥i
TN - BFEEIRBMNCm L L2l 2 s ns, BIEIZEY
Th, ImCEREREDm EDE», K5 r=r7ax Mb, Al -HA
fb e Bz nm b, SRR ) Bom i EARBERRENHN £ LD
Z—ZWH b, AR TIZI N LD — DA DR A L —
PN TR EIm #4035,

T A VBT ORI

WE W - Eep Bk AR - HANELE
ZETHFEER Vol.67 - No.8 + p.6~10 (1993)
T A PRENTIEA~OTRE, ST - SRimI, gt - Hhie

TEZWTH 2> T b, SMEMEEREEL, MIMREPEL I, &
B R 2 L 2@ RN I AT &, BllaaRTF 7 7% ¥ OB E
~OMEFAETR L Lz, F72, 74 v HTMEBERE T, HEBROE
Btk La Y, FFHOSEZ L > THEWRTEZBELE, s
&), 74 -PEGEM T BHMEEZ, SRNTIcE Y F 53 KIEE
ok L7z,

IEAREBAR D L — HEIRTAFE & A1 TR
ot I R P S R NS ¥
ZZEE#FER Vol.67 + No.8 + p.31~35 (1993)

REEZT AV — IR, SO - i - BB IFICIE (R S
T BH%, AREGTIREKERN O AR LR o i S B0 L 72 B o Bt
LIBRFNZ DB THINT B,

KBMTHO L —FMIAETIE, WITF—7A0H 50 5HETE—
L —EIRORMHEL S z, F, TY R P A REBTI,
AR CIT A O I THS OB IR A AL 2 8 CHROHITIZ oW T~ 5,

T A VYHEMNTEOINTAE & i THA
FORBEL - I A - HLTERR - TR
=TI Vol.67 - No.8 = p.1I~14 (1993)

TR BRI, B & (IO DR, SO TR 2 ¥ s T
g L D, 7 A vl TR i TS IR L L7z,
1%, ICY — FINTHER, WESR, BUMSN T4 &Rk A
TE BN BT 2MTUTH S % I UST 57 - 7 fHIEe, Ak
ML TIEIMTA TR L EHI ToOMM L E~EAT22 8289, 74
THRENMTHEENT TROBEEC a2 7 itk s {HT2 L0
LFEZ HiLb,

BF -~ LINTHEOSERE LM
IWAERR « =i M- &KL - SR G - KH IEHE
=TI Vol.67 - No.8 « p.36~41 (1993)
BFE—2MIEDERET L > THOEELE R S - 72N % R
40kV EFE—amTHEE AL, BEMBSOER:-- ERUEm e L
T, THAEEIZIIEMA L, 40kV fbic & 2 SE0BMLEL,
g mey ALl REHA 7 a0 —NL Ky 7ORM % £ ek hitic
WHEHEHEEDAALTWS,
AFETIE, ACRE Lw, BICy F LAETE -2 TS0 %E
b, BEAEER R UNRE R RS8BT 2,

TREHEN T D RIFTHAM
Hibl B - SRR - R - AERLERS
ZETHETER Vol.67 + No.8 « p.15~18 (1993)

MF 787213, @HEICMIIRERBNT sy YolEEs N
2 OESEBHEKEN TEOBICHEIENT 52 12X ), KE
TR 2B R &2,

BRBAKEMTIE, >0 3 »HSHEREMITHICEALTHREMTY
5007T, BHPREZIBRTEZZ L2 o EMTHEECERLTYW 5,
BER LA 40T D KR 3 COBRBMI AR TH D, 75 v 7D% W
SHEO LM LR Z2E85 2 L5TE 5,

BFE—LOEEEELEMI~DEH
FrRAEE « ILARFEHE < LIS - e K- WO B
ZZETHRIFAER Vol.67 - No.8 * p.42~46 (1993)

LT E— ADBHH L L Bl - SRERmAE RO E R L, L
OB EAT > 72, Wiic & 26— 2o B 213, FoEEmras
FRBWTHDITH Y, NEOSEERSPRATEAN, KHiF, v
PRI ERZLETHRAIN TV S, WMmMITAEBEL &2 RESIE D,
ENLEEET 2MAaDMIERZBREL, NI 5% ;
MIBLTvr %, FOFEE, s D50mm 123 W T A iissE £ 15um,
L35 22um 2B T w5,

FEBZ ©) FOE AN T4 & hn T
FEM e - EIRSCK - DTS5 - SRR AL
=ZETHEHEH Vol.67 - No.8 + p.19~23 (1993)

TR BCEM AR O SE A ZEm L, I L <k Lie, Bk
RABCEMLHIC LY, REMLOF I TERISHHETE 55BN
THZERTAIENTEL LIS 72, METF 741240, R
PEMELTLEET, BTN IATESL LYk, NIRMERE
ITAETIS, HIHEOBMAPARET, KEOLEP L k-7, ZHb
DECEM IO & 0, RGO LRk g a s,

EEROKR Y b MELFA O ST & BB
ORI - AR - OERE B
ZFEE R Vol.67 - No.8 - p.47~52 (1993)

oKy Mi, AFPROMNTERE LT, 2HE, 255 CRERN
WA HANT &f2, EHEE, FRELRERICLY, SECHECT
X500y bO=R—XWEE-TE,

ARETE, ALOBERZ EEIGEOZESGLE T 27 b e L2#
Moy RYrZaKy b CNIY=X" k, R8BIk E L) L
NLgALTryraRy b “RH-T &) —X" o : iz 2w TN
b,




Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 24~30 (1993)

New Laser Processing Technology

by Ryuichi Fujimoto, Toshiro Dyama, Manabu Kubo, Osamu Nagano & Kozo Shirasu

In the decade since its introduction, CO, laser processing apparatus has
become widely applied in manufacturing, primarily in metal processing.
This success is due to dramatic improvements in the productivity and
economy of laser processing. The article introduces new CO, laser
processing technology that addresses the needs for better machining
performance, lower operating costs, reduced labor and technical skill
requirements, higher operating duty, and better yields.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 2~5 (1993)

The Present Status and Future Trends in Mechatronics
Technology

by Nagao Saito & Shiro Hagihara

Progress in mechatronics technology is considered among the major
supports to Japan’s extended years of rapid industrial growth. The end
of the “bubble economy” period has had a rationalizing effect on the me-
chatronics market and brought out key technical issues. The article
examines these issues as it surveys the past decade of mechatronics
development in relation to electric-discharge machines, a principal me-
chatronics application and the focus of this special issue. The role of
mechatronics technology in conserving resources and protecting the
environment as we approach the 21st century is also considered.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 31~235 (1993)

Laser Cutting Characteristics and Processing Techniques for
Thick Steel plate

by Masaru Kanaoka, Toru Murai & Motoe Kitani

Carbon-dioxide lasers are widely used in industrial cutting, welding and
heat-treating applications. The article examines technical advances in
the cutting of thick mild-steel plate. Technology has been developed for
maintaining uniform beam characteristics over the entire surface of
processing tables for large workpieces. Methods have also been devel-
oped to maintain high purity of the supplemental oxygen gas discharged
in the vicinity of the thick-plate cutting head.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 6~10 {1993)

Advanced Technology for Wire-Cut Electrical Discharge
Machines

by Takeshi Yatomi, Makoto Tanaka, Toshio Suzuki & Takuji Magara

Wire-cut EDMs face demands for reduced manpower required for oper-
ation and performance improvements in such areas as precision, finish
smoothness and automation. Recent high-speed EDMs with anti-
electrolytic power supplies are capable of efficiently producing high-
quality finishes while suppressing corrosion effects, and can process
such special materials as superhard alloys and titanium. New automatic
wire-feed units allow easy replacement of depleted articles for simpler
equipment upkeep. With these advances, applications for wire-cut
EDMs are extending from dies into general-machining applications.

Mitsubishi Denki Giho: Vol. 67, Ne. 8, pp. 36~41 (1993)

Highly Reliable Technology for Electron-Beam Machines
by Yoshihiro Yamamoto, Akira Miura, Hidemi Kaneko, Kyuzo Arakawa & Masao Ota

In 1992 Mitsubishi Electric delivered 11 new 40kV commercial electron-
beam machines for automotive component welding and surface- treat-
ment applications. The machines feature a linear transport that enables
more reliable production-line performance. The high 40kV output
enhances long-term welding uniformity, while Al control and a low-
noise scroll compressor represent significant advances over previous
and competitive equipment. The article reports on technologies for
environmentally safe equipment with high output stability, automation
features and compact dimensions.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 11~14 (1993)

Characterisitics and Application Engineering for Wire-Cut
Electrical Discharge Machines

by Toshiro Dizumi, Hisashi Yamada, Yashiro Nakayama & Hiroshi Takeuchi

The machining quality of wire-cut EDMs has improved markedly due to
technological developments in anti-electrolytic power supplies, submer-
ged machining, and mirror finishing. Wire-cut EDMs are now poised to
generate substantial automation gains and cost savings in processing
lines, where they can substitute for skilled machinists in producing high-
precision dies (e.g., dies used to form IC lead frames) and special-
purpose components, as well as producing micromachined components
beyond the reach of mechanical processes.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 42~46 (1993)

The Processing Applications of High Performance
Electron-Beam Technology

by Taizo lwami, Yoshio Yamane, Toshiro Maruyama, Shigeru Yamaji & Yo Noguchi

The corporation has developed technologies for finer electron beams
and faster, more accurate deflection, and applied them to commercial
processing. Improved beam-deflection control is useful for precision ma-
chining and suited to high-speed welding, case hardening, perforation on
small workpieces, and photoresist exposure. In order to improve ma-
chining accuracy beam-deflection error is compensated by a number of
correction systems. As a result, the positioning accuracy for a 50X
50mm square is £ 15um and the beam diameter is 35£2,m.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 15~18 {1993)

Advanced Technology for NC Die-Sinking Electrical
Discharge Machines

by Masaru Shinkai, Toshiharu Karashima, Koji Akamatsu & Tatsushi Sato

The performance of die-sinking EDMs has been improved by use of the
“Miracle Fuzzy” (MF) adapter, in which a highly precise sensor moni-
tors conditions at the machining gap and provides feedback to an
adaptive control system. Another recent innovation is a colloidal EDM
process in which a suspension of extremely fine silicon powder in the
dielectric fluid prevents localized discharge, with the effect of improv-
ing mirror-finishing characteristics. This allows mirror finishing of
areas 40 times larger than previously possible and yields a high-quality
crack-free surface.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 4752 (1993}

Recent Technology for MELFA Industrial Robots and Its
Applications Therein

by Shunji Mori, Tsuneo Terauchi & Makoto Kondo

Robots have been introduced to replace manual operations in a wide
variety of fields. Recently demand has been growing for robots suited to
small-lot multivariant production. The article discusses recent technol-
ogy developed for and its applications in the MELFA N Series assembly
and handling robots. The MELFA industrial robots feature simplified
peripheral control functions and are designed to replace human assem-
bly workers. Also discussed are MELFA RH-T Series palletizing
robots, which are designed to automate transport functions.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 19~23 (1993)

Characteristics and Application Engineering of Die-Sinking
Electrical Discharge Machines

by Yoshio Dzaki, Fumio Tomizawa, Hidetoshi Kawatsu & Akihiro Goto

With the maturing of several new technologies, the performance of die-
sinking EDMs has improved markedly. A colloidal EDM process pro-
duces smooth finishes that allow processed dies to be used without addi-
tional processing. A “Miracle Fuzzy”(MF) adapter even enables inexpe-
rienced operators to achieve high-speed, quality finishing. Die-sinking
EDMs using nonflammable dielectric fluid have also been developed,
making them free of fire hazards. These new technologies will have the
effect of expanding the applications of die-sinking EDMs.
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Abstracts

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 73~78 {1993}

A Top-Down CAD System Using Hardware Description
Language for ASIC Design

by Shinji Ono, Hiroyuki Nunogami, Michio Komoda, Masateru Murakami
& Toshiyuki Fukumizu

Tools are being developed to reduce the design time required for large
ASICs. Mitsubishi Electric has developed and is using a top-down CAD
system based on a hardware description language with function verifi-
cation and logic synthesis capabilities. Using the system, ASICs can be
designed 309 faster than previously possible.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 53~57 (1993)

New Technologies for MELDAS 500 Series Computerized
Numeric Controliers

by Toshio Yoshida, Mahito Unno, Shigeaki Ono & Torao Takeshita

The speed and precision capabilities of the M500 Series CNC has been
dramatically enhanced with the incorporation of the latest in high per-
formance microprocessors, dedicated custom LSIs, and an upgraded
man-machine interface. Highly efficient power devices, heat-plate cool-
ing, and high-current PCBs have been introduced to lower power con-
sumption and reduce equipment size. Motion control characteristics
have also been greatly improved through the incorporation of a newly
developed SHG servo control, reducing vibration and contouring error.

Mitsubishi Denki Giho: Val. 67, No. 8, pp. 79~82 (1993)

A Long Life Stirling-Cycle Refrigeration Unit for Use in Outer
Space

by Kazuhika Kawajiri, Yoichi Hisamori, Tatsuru Qishi, Hiroyuki Kiyota, Masakuni Kawada
& Minoru Isoda

The corporation has developed the bread boad model (BBM) of a
Stirling-cycle refrigeration unit for the infrared sensor (ASTER/SWIR)
to be carried aboard the polar-orbiting EOS-AM1 satellite. The long
50,000+hour operating life was achived by introducing a linear-motor
piston drive and a leaf-spring piston-support mechanism. The cooler
consumes 48W and provides 1.2W of cooling power at 70K, placing it as
one of the most efficient refrigeration units in the world. The article
introduces the cooler’s features and basic characteristics.

Mitsubishi Denki Giho: Vel. 67, No. 8, pp. 5862 (1993}

Computer-Aided Manufacturing
by Yutaka Tanaka, Sadahiko Hasegawa, Hideyuki Okubo, Toshiki iwama & Naoki Watanabe

The MS-X Series CAM system for die and sheet metal production is an
integrated system consisting of a large variety of design support func-
tions and the ability to convert design data into NC programs for
EDMs, industrial lasers, and NC machine tools. The open-architecture
system, which runs on Mitsubishi Electric’s general-purpose worksta-
tions and personal computers, is designed to communicate via LANs.
The article introduces the current status of the system, features, appli-
cations and development trends.

Mitsubishi Oenki Giho: Vol. 67, No. 8, pp. B3~87 {1983)

A Wideband Audio Codec

by Hideaki Ebisawa, Tetsuro Wada & Yushi Naito

A wideband audio codec has been developed to enable more efficient
transmission of audio signals. Digital signal processors implement the
coding algorithm, which complies with ISO standards. The codec en-
codes audio signals with a bandwidth of 20kHz in a 128kbps digital bit
stream, maintaining CD-equivalent sound quality. The device is already
inuse in an experimental digital satellite news gathering (SNG) system,
and multimedia applications are anticipated.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 63~67 (1993)

A Three-Phase 500kV 300MVA Split-Transport-Type Transformer for
the Okutataragi Substation of The Kansai Electric Power Co., Inc.

by Eiichi Tamaki, Masahisa Tominaga, Teshio Maruoka, Shoji Nal ka & Takashi Sak

A three-phase 500k V 300MV A split-transport-type transformer has been
delivered to the Okutataragi Substation of The Kansai Electric Power
Co., Inc.. The article describes the construction and manufacture of the
shell-form coil group packed assembly (CGPA) transformer, which is
basically suitable for split-transport (coil and core are transported sepa-
rately and assembled on site). In addition to the technologies used for
the previous 275k V CGPA transformer, the following new methods and
technologies have been adopted for the 500kV CGPA transformer: on-
site clean house, core assembly technology, and quality assurance
methods. The advantages of CGPA transformers and differences in
assembly and transport procedures are also discussed.

Mitsubishi Denki Giho: Vel. 67, No. 8, pp. 88~91 (1993)

The Use of Metal-Organic Chemical Vapor Deposition to Grow
Buried InP Layers

by Tatsuya Kimura, Yuji Okura & Takuji Sonoda

The corporation has developed MOCVD technology to grow buried InP
layers over the active layers of long-wavelength laser diodes. Applied to
two-inch p-type InP substrates, the method realizes excellent uniformity
and thickness control. Good control of impurities at the regrowth inter-
face of the buried layer has raised laser reliability. The new technology
will significantly lower the production costs of lasers diodes and be a
key component in the development of diode arrays.

Mitsubishi Denki Giho: Vol. 67, No. 8, pp. 68~72 (1993)
24kV Cubicle Gas-Insulated Switchgear
& Takakazu Inoue

by Akira Katayama, Hiroshi H , Masahiro Ohg

Two recent tendencies are the ever increasing automation of offices and
factories and the adoption of more varied and complicated substation
facilities. As a consequence, medium-voltage equipment for substations
face demands for higher reliability, space-saving construction, and
optimized layouts. The corporation addresses these demands with a
new line of modularized, integrated 24kV cubicle gas-insulated switch-
gear. The switchgear includes an integral vacuum circuit breaker. A
special module implements a metering outfit (MOF) bypass system that
reduces floor space requirements.
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