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Abstracts

Mitsuhishi Denki Giho: Voi. 61, No. 6, pp. 24 ~ 29 (1987)

Characteristics and Application Engineering of NC
Die-Sinking EDMs

by Tamio Takawashi, Yoshio Ozaki, Toshiro Oizumi & Yozo Sakai

Power supplies have been developed for NC die-sinking EDMs that optimize
the performance of each type of machining. One revolutionary development
has been that of ultralow electrode-wear circuits that raise the precision of
die-sinking operations, while simultaneously shortening the machining time.
Now that optimum-condition nonflushed machining has been implemented,
sophisticated automatic functions are expected to follow, and applications
are expected to broaden from molding-die mother machines to other preci-
sion-machining fields.

Mitsubishi Denki Giho: Vol. 61, No. 6, pp. 3 ~§ (1987)
Present and Future Trends in Machining Systems

by Ken Taguchi & Junjiro Akaeda

Machine-tool technology has developed rapidly. Basic advances such as
improved numerical-control [unctions, and higher precision, speed, and
reliability have made it possible for manufacturers to implement factory
automation {FA) with large benefits including flexibility, integral processing,
and intensive production. FA technology is receiving widespread attention
for the improved productivity and rationalized operations it yields.

The article examines the current state ol the art and future trends of non-
contact machining systems employing clectrical-discharge, COy-laser, and
electron-beam machining technologies.

Mitsuhishi Denki Giho: Vol. 61, No. 6, pp. 30 ~ 35 (1987)

Electrical-Discharge Machining of Multifacet Electrodes with
a Single Clamp Operation

by Yoshikazu Mishima, Seiji Furukawa & Yoshinori Nakayama

EDM die sinking often requires the usc of multifacet electrodes. Previously
the electrodes were produced on ordinary milling machines, but high-preci-
sion applications require greater precision than this technique can yield. To
fill this gap, Mitsubishi Electric has developed a machining technique using
a high-precision, five-axis machining center with an NC tilt-table and clamp
system that enables electrical-discharge machining of multifacet electrodes
without the need to remove and remount the workpiece. To generate the NC
data for this application, a CAM system with macro lunctions has been
developed to involute the machining data of a single surface.

Mitsubishi Denki Giho: Voi. 61, No. 6, pp. 6 ~ 11 (1987)
Advanced Technology for Wire-Cut EDMs

by Yasunori Kurahashi, Jun Aramaki, Masaru Shinkai, Takamasa Daimaru
& Tatsuo Nakayama

Developed to reduce the machining operations required for die production,
Mitsubishi H Series wire-cut EDMs boast ultrafine-finishing capabilities of
0.5#mRmax., and maximum cutting speeds of 250mm?*/min. The top-of-the-
line Model DW C110PH machines accurately to within 3um,and features an
automatic scrap rejector and other new functions that suit it to a wide spec-
trum of precision automatic-machining applications. These EDMs are
intended to meet the greater demands placed on machines as flexible manu-
facturing system (FMS) and flexible machining cell (FMC) concepts are
introduced into wire-cut EDM processing.

Mitsubishi Oenki Giho: Vol 61, No. 6, pp. 36~ 39 (1987)
CO, Lasers for Processing

by Masao Hishii, Kiyoshi Sato, and Akihiro Otani

The strong demand for laser-processing systems has spurred rapid develop-
ment of laser oscillators of high performance, high reliability, and small size.
The article examines the laser pulse and beam-mode characteristics that
greatly influence laser-processing peformance. The discussion broadens,
taking up technical trends in laser-oscillator design, features of Mitsubishi
lasers, construction requirements, and an overview of future lasers.

Mitsubishi Denki Giho: Vol. 61, No. 6, pp. 12 ~ 15 (1987)
Wire-Cut EDM Characteristics and Application Engineering

by Takeshi Yatomi, Kenji twasaki, Takuji Magara, Shin’ichi Shida & Bumpei Makino

Recently second-cut machining has been widely adopted to boost the
maching accuracy of wire-cut EDMs, and new equipment now offers second-
cut functions that are fully automated and of very high precision. Mitsubishi
ultrafme-finishing wire-cut EDM equipment employs [me surface (FS)
power supplies to realize submicron-roughness surface finishes in a dramatic
improvement of second-cut machining characteristics.

Future applications of this technology include automatic coreless machin-
ing of intricate surfaces, ultrahigh-precision machining, and very-line-wire
micromachining. These applications will soon be implemented on a broad
scale, reducing the need for conventional machining.

Mitsubishi Denki Giho: Voi. 61, No. 6, pp. 40 ~ 43 (1987)
A CO,-Laser Processing System

by Kimio Yoshida, Akinori Yamamoto, Kozahuro Shibayama & Kozo Shirasu

COy-laser processing systems are now used extensively for sheet-metal
cutting and many other industrial purposes. The article describes the tech-
nology and features of a state-ofl-the-art laser cutting system, and also intro-
duces promising new systems for three-dimensional processing, welding,
and heal treatment.

Mitsuhishi Denki Giho: Vol. 61, No. B, pp. 16 ~ 23 (1987)
Advanced Technology for NC Die-Sinking EDMs

by Toshiaki Tanaka, Yukio Kato, Hisakazu Matsuda, Morihisa Nishikawa
& Yoshifumi Nanasawa

Mitsubishi K Series NC electrical-discharge machines feature state-of-the-
art design with vastly improved precision, speed, and ease of use. Numerical
analysis has been adopted in K Series, realizing dramatic increases of both
static and dynamic precision. K Series EDMs also [eature a power supply
with a slope-control system that is internationally patented, and a highly
operable control unit with flexible automatic programming. Inexperienced
operators can learn to operate the system within a single day.
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Abstracts

Mitsubishi Denki Giho: Voi. 61, No. 6, pp. 66 ~ 69 (1987)
The ML2001 Microwave Distance Meter

hy Hiroshi Haruo, Shunji Osada, Katsuo Saito, Yasuo Takamatsu & Haruo Kochiwa

Many types of distance meters have been developed for use in industrial pro-
cesses, but all have suffered certain drawbacks. Liquid types are vulnerable
to contamination, and noncontact ultrasonic types are affected by the sur-
face characteristics of the test subject and sometimes are unable to return a
useful measurement. Mitsubishi Electric has developed a multipurpose non-
contact microwave distance meter that circumvents these drawbacks. The
article describes its features, operating principles, construction, and applica-
tions.

Mitsubishi Denki Giho: Vol. 61, No. 6, pp. 44 ~ 51 (1987)
CO,-Laser Processing Techniques

by Motoe Kitani, Masaru Kanaoka, Kozaburo Shihayama & Hisao Yoshida

The intense energy output of COy-gas lasers has led to their use in many pro-
cessing applications. The greatest performance improvements and widest
uses of this technology are found in sheet-metal cutting applications, which
are the primary focus of the article. Technical trends and typical applications
of lasers in welding and heat-treating operations are also discussed, and a
laser-processing system, installed in the Mitsubishi Electric Nagoya Works
for sheet-metal cutting, is introduced. Development of the system is
expected to contribute greatly to future advances in cutting precision.

Mitsubishi Denki Giho: Vol. 61, No. 6, pp. 70 ~ 75 (1987)

Highly Reliable, Nonflammable Equipment for Gas-Insulated
Spot-Network Substations

by Dsamu Minowa & Isao Shimazu

Outage-free spot-network substations are being widely adopted to provide
the reliable power supplies required in densely populated modern urban
areas. These substations are generally installed in high-rise buildings, where
a newly developed network relay, combined with considerations of low
transformer loss, simple maintenance, nonflammability, and compact size
have created a wide interest in gas-insulated designs. The article introduces
gas-insulated substation equipment including integrated equipment that
combines transformers and switchgear in an unit.

Mitsubishi Denki Giho: Vol. 61, No. 6, pp. 52 ~ 57 (1987)
Electron-Beam Machines

hy Katsunori Hara, Shigeho Katsurada, Yoshihiro Yamamoto, Kyuzo Arakawa
& Hidenobu Murakami

Mitsubishi Electric manufactures two kinds of electron-beam machines:
high-efficiency special-purpose moving-gun types (the Mitsubishi Electron-
Beam Welder Series) that offer maximum {lexibility for individual applica-
tions, and general-purpose types (the Mitsubishi Standard Mass-Production
Series) that lower equipment costs. To boost the utility of these machines,
Mitsubishi Electric has improved the beam performance, added new func-
tions, improved the CNC machining-condition-control technology of the
special-purpose models, developed a long-life cathode, implemented sup-
port for automated production lines, and realized more uniform evacuation
times in the general-purpose models.

Mitsubishi Denki Giho: Vol. 61, No. 6, pp. 76 ~ 79 (1987)
A Plastic-Encapsulated ECL RAM

by Yoshiyuki Nakai, Kazumi Koyama, Ken'ichi Kusaka, Minoru Kurohiji & Yasunori Matsugi

Emitter-coupled-logic (ECL} RAMs are high-speed static-memory devices
used as buffer memories in mainframe computers. Their high power dissipa-
tion and strict reliability requirements previously precluded the use of
plastic packages, necessitating more costly ceramic packaging. Mitsubishi
Electric has now developed a special lead frame and employed a highly heat-
conductive and chemically inert plastic to produce a highly reliable plastic-
encapsulated package with low thermal resistance. This new package has
been used successfully to house ECL. RAM devices, with corresponding cost
benefits.

Mitsubishi Denki Giho: Vol. 61, No. 6, pp. 58 ~ 65 (1987)
Electron-Beam Processing Technology

by Haruyuki Utsumi, Masao Ota, Seigo Hiramoto, Yoshio Yamane & Toshiro Maruyama

Electron-beam welders generate extremely energy-dense beams that enable
precise, efficient single-pass welding of workpieces ranging from 0.05mm-
thick foil to heavy plate up to 300mm thick. Electron beams can also be easily
deflected, focused, and pulsed. Improved computer-controlied NC electron-
ics exploit this capability not only to improve welding performance but also
to implement case hardening, engraving, and marking functions that open
up a broad array of potential applications.
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