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A new drilling technique is proposed for removing
polymeric layer formed on conductive layer using IR
laser light, which is absorbed not sufficiently for
ablation by the polymeric layer. In this technique, a
piece of polymeric film was blown off after a single
shot of irradiation. To apply this technique to laser
drilling processes, we have systematically measured
sizes of the resulting holes, varying the fluence, the
irradiation area and the thickness of a polymeric layer.
We also investigated the physical aspects of this
phenomenon with spectroscopic measurement of the
luminescence from the samples. We observed sharp
peaks in the spectrum in the case of laser beam
fluence of 8.6 J/cm?2 while such intense peaks could
not be seen when the fluence decreased to 1.2 J/cm2.
Thus, the polymeric film was removed without violent
decomposition into atomic species. Advantages of
this technique are (1) the polymeric layer can be
completely removed within a certain area by a single
shot of laser pulse, and (2) it is possible to escape
from problems such as debris, smear and
delamination, which occurs when COz2 laser or UV
laser is used.
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Development of Precise XY-stage System for Laser Fine-cutting System
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Fig.1 Screen cut system

This paper presents a precise XY-stage system
specially designed for laser fine-cutting system.
Analysis of dynamic behavior of the stage system,
control system design and some experimental results
are described. The stage system is guided on a base
plate by linear motion bearings and driven by
simultaneous operation of three linear motors in the x-,
y- and 6z-directions. The manuscript discusses the
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design of control system providing precise motion
accuracy, using a force disturbance observer and
decoupling compensation based on analysis of stage
dynamics. Experimental results indicate that the
proposed servo control method successfully reduces
trajectory error for some motion command.

Key words: servomechanism, linear motor, motion
control, force disturbance observer
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Table 1 Basic specifications

Travel range 600mmx 600mm
Movable stage mass 71.6kg(x), 87.3kg(y)
Maximum feed rate 50mm/s
Drive method In-parallel linear motors
Motor type Moving coil type linear servo motor
Maximum thrust 250N
Position sensor Optical linear scale
Measurement resolution 0.1y m
Bearing type Recirculating ball type bearings
z Top stage

Middle stage
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Fig.3 Simplified model of the XY-stage system
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Overview and configuration of experimental apparatus

In the double disk grinding machine for silicon wafers
developed by SHI, both the high positioning accuracy at
the tip of the tool and the high positioning stiffness are
realized through the newly developed positioning
mechanism composed of the double-V type sliding
guide-way and the force operation type hydraulic water
actuator. It is generally known that on the positioning
system involving the friction, the positioning accuracy
deteriorates due to the unstable phenomenon such as
the stick-slip caused by the nonlinear friction
characteristics. So we have decided to better the
understanding of the positioning characteristics and
optimize the mechanisms and control method by
applying the developed positioning simulator based on
the precision frictional characteristic formula. The paper
gives the detailed description of the newly developed
simulator as well as the reproduced simulation results
that describe well the non-linear positioning behavior
due to the friction and show good agreement with
experimental results.
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The molding industry has adopted the overseas
production method to make profits at molding plants
at low personnel costs. In addition, various efforts
have been made including change into high value-
added products, stock optimization, minimum
manning and running cost reduction by the use of
electric injection molding machines. Of these efforts,
especially, quality control (reduction of defect rate and
decrease of inspection processes) and more efficient
production (stock optimization and slash of indirect
personnel cost) have been the important activities. As
an information system that can be used for these
activities, an IT-based system (iii-System) for molding
plants has been developed and sold.The iii-System is
capable of centralized management of up to 120
injection-molding machines at a molding plant. Its
major features are:

1) View mold shop floor.

The conditions of a molding plant can be monitored

in real time from an office or a remote place by

interconnecting molding machines via LAN. This

function can display the conditions of molding

machines in different colors to ensure the availability

and newest information (quantity of production and

cycle time) of each machine to be seen at a glance.
2) View molding quality .

The items of checking the quality of molded
products can be recorded in each of 4.5 million
shots (molding cycles), so that this quality
information and the history of alarms or setting
changes at each molding machine can be monitored
at the time axis of 24 hours.
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SK-control as New Check Valve System for Electric Injectoin Molding Machine

e JOOOOOO™*
Masaaki KONNO

sKOooo
Parts of SK-control

SK-control has been developed as a new check
valve system for the precision plastic molding using
the electric injection molding machine. SK-control is
based on Sumitomo original principle and structure
which are different from the conventional check valve
system. The characteristic is as follows.

(1) In order to realize resin leakage free injection, SK-
control closes the valve completely before injection
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process.

(2) The check mechanism of SK-control is rotation of
check ring. The valve is opened by the screw
rotation in plasticizing process, and is closed by
the reverse rotation when the plasticizing process
is completed.

(3) By using SK-control, non-uniformity resin density
can be compensated.
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Recently, environmental requirement forces paper
making to use more recycled fibers and to save
material by decreasing basis weight, which affect
forming process and operating speed. Design speed
of the paper machine reaches 2000 m/min and 1800
m/min for linerboard. Challenges to the high-speed
operation under weaker paper forced to develop new
technologies for water removal and web support,
which are applied for both paper and board machine.
In addition to machine development, stock preparation
process and machine automation are also improved
dramatically to improve overall production efficiency.
Key technology of the latest development is explained
in this paper.
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Analysis software

Recently, Spark Plasma Sintering process(SPS) has
attracted the attention in the field of sintering in
powder metallurgy. A powder is packed into a die and
is heated up by electric current under pressure. This
method can sinter a material which is difficult to sinter
with conventional method. This method provides good
efficiency of the product and easy operation. We have
developed a 500t press sintering machine and a rotary
sintering machine with the aim of expanding this
method from research level to product machine level.
In order to make good quality products, it is desirable
to sinter the powder under uniform temperature and
uniform stress. We have developed a software to
analyse the temperature and stress in the material
under SPS process for the purpose of obtaining
preferable sintering conditions. This report shows that
the developed software is useful to design dies for
uniform temperature sintering.
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Naha submerged tunnel is composed of the 8
immersed tubes and will run about 1.1km long as an
expressway.

In March, 2002, production construction of the No.2

tubes in which our company received order was

completed. For this construction, next innovative
technologies were applied.

1) Steel concrete composite structure ( full sandwich
structure ) was adopted in all member of the
immersed tubes.

2) The steel shell was the loading on the barge by skid
out method using the teflon boards and stainless
steel boards.

3) The steel shell was mounted on the semi-sub barge,
and it was towed to Okinawa.

4) The steel shell was moored in near pier of
installation field, and high fluidity concrete was
placed between steel plates in the condition floating

ooooono at the water surface.

5) Three-dimensional coordinate measurement of the
whole tube was carries out periodically, and the
behavior of the tube body was grasped.
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The 0.1W at 4K GM cryocooler system, SRDK-101D,
is newly developed. The cryocooler produces the
cooling capacity of 0.1W at 4.2K at the end (second)
stage of its two cooling stages. It is the lowest cooling
capacity model with the minimum power consumption
among 4K GM cryocooler lineups of SHI. The
cryocooler is also a user friendly model driven by
commercial AC100V single phase from the wall. In this
paper, design concept, basic structure and
fundamental performance of the cryocooler are
discussed.
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Cold head unit

Refrigeration capacity

(Vertical position)

Orientation
Weight
Dimension

Model RDK-101D

50[Hz]1st 3.0[W]at 60[K]
2nd 0.1[W]at 4.2[K]

60[Hz]1st 5.0[W]at 60[K]
2nd 0.1[W]at 4.2[K]

Free

Approximately 7.2[kg]

D130x L226x H442[mm]

Compressor unit
Cooling
Electric power
(50/60Hz)
Weight
Demension

Model CNA-11B

Air

AC100[V], Single phase
1.2/1.3[kW]
Approximately 42[kg]
W385x D450x H400[mm]

RDK-101D

Accessories

10Ax 3m
Flexible gas line
(Both supply and return)

Cold head cable 6[m]
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