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From the world culture heritage of Fujian — Fujian Tulou to the new R&D building of technology trend leader
Apple - Apple Campus, though there is a similar coincidence of the round shape, their connotation is different
through the observation of management and control.
The host of Fujian Tulou provides its clansmen ggansss  » 0
a safe living space by a strong structure of round . &
building and effective control of single entry. The new B
round R&D building planned by Apple is to adopt #&
the humanized management combining a natural
comfortable environment to provide a free space for
creation. It attracts world-class talents to devote their
wisdom inside that building for their whole lives. &a
This symbolic round shackle has become an invisible jee
mind control. The result leaves us no choice but to be
convinced to the highest level of management control

of Apple.
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BB Ffl MAREESN —F AR ELRELARNEZHN SR - REARAFTEHNELSH R
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Comparing to the evolution of management connotation of human, there is also not enough time to concede for
the development of control principle of mechanical equipment. The history of development of numerical control
in mechanical equipment is more than 40 years. From the simple position control to the CNC control system,
the present meaning of control cannot compare with the past. For today’s CNC machine, the requirements of
high precision and high speed have been considered as standard specification. The requirements for equipment
nowadays are upon automation and intelligentization. The term of mechanical control has evolved into a
broader meaning of control. On the feeling of the change of new control concept, Anderson continuously
invests new resources in human-machine operation interface, control application of software and mechanical
and electronic integration to infuse more vital energies into the competition of future products. There are many
articles in this issue probing into the concept of each production automation deeply and providing new human-
machine operation. We expect more colleagues of the same mind together to explore the new field of future
mechanical control - humanization and intelligentization.
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ormation of High Speed

PCB high speed drilling machine is considered as
the first step of the entire PCB process. Therefore,
a stable machine plays a very important role for
the positioning precision of drilling. Moreover, such
equipment generally runs for 24 hours a day, so a
stable structure is the prime consideration. In order to
conform to the requirement of high throughput, the
speed of PCB drilling machine has been raised from
25m/m to 60~80m/m. However, during the high speed
process, the temperature variation has a great effect
upon the drilling precision. In the process of high speed
drilling, the interior and exterior heat sources will
cause a temperature variation on the machine and then
further cause an effect of thermal expansion and cool
contraction on structure, which may make an opposite
offset on the positions of drilling center and actual
drilling coordinates. In case a drilling offset is big,
that workpiece will be considered as no longer usable.
Therefore, it is very important to provide a stable
environment and good cooling circuit system for PCB
drilling machine.

Distribution Analysis of Heat
Sources of Machine

The heat sources of PCB drilling machine come from
the heat generated servo motor, linear and aerostatic
spindle motor, the friction heat of the ball bearing, ball
screw and aerostatic bearing of aerostatic spindle, the
temperature variationscaused by cooler and air dryer,
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Figure 1 Diagram of Heat Sources of Ball Screw Uni
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Figure 2 Diagram of Heat Sources of Linear Motor and Spindle

and the environmental temperature variation of the factory itself. All of the above mentioned heat sources will
cause the deformation or displacement of linear scale of the machine structure and further cause a deviation of
the drilling hole position.
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Experimental Design of Heat Source Measurement of Machine
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The main effect caused by the heat sources of the PCB drilling machine on structure deformation is mostly
to the direction of X axle, as the structure deformation of such direction will cause different amounts of
deformation for each axle. The farther away the axle is from the machine center , the greater its thermal
deformation will be. Therefore, we will measure the bilateral amounts of deformation of saddle of the X axle.
There are two manners: (1) X and Y axles remain fixed but Z axle moves and spindle rotates; (2) X, and Y and
Z axles move and spindle rotates. Manner (1) measures by using a dial gauge, as shown in figure 3; manner (2)
measures by using a laser interferometer, as shown in figure 4.
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Manner of Heat
Sources Elimination
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Thermal expansion and cool contraction are
characteristic of temperature for most metal materials
and there is no exception to the cutting machine
made by steel or cast iron. During the cutting process,
the temperature variation of machine structure may
be caused by both interior and exterior heat sources
(such as the frictions of the motor, aerostatic spindle,
screw and nut, screw bearing unit, etc.) and an
effect of thermal expansion and cool contraction on
structure may further happen. If there is a change
happening to the opposite positions of the drill and
drilling hole position because of the phenomenon of
thermal expansion and cool contraction, a deviation
[1] of drilling hole position may be caused. In addition
to this, since both interior and exterior heat sources
may change according to time, it is usually hard to
master the deviation of the drilling hole position,
which means the temperature effect will influence
the stability and precision of the drilling machine.
The improvement approaches for thermal deformation
are: deformation compensation, temperature control,
structural design, improvement of heat-transfer,
removal of heat sources and so on [2]. As for a drilling
machine, the better approaches are: 1. Improvement
of heat-transfer: to decrease the structural deformation

caused by temperature variation by using the material
of heat insulation or low heat transfer coefficient
between the motor and structure. 2. Removal of heat
sources: to decrease the heat transfer by using a good
cooling system and sufficient flow or retrofitting
one cooling plate between the heat source and
motor. 3. Temperature control: to provide a stable
air conditioning environment and suitable cooling
temperature.
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Experimental Result and Analysis
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Figure 3 Measurement of Bilateral Amounts of
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Figure 4 Measurement of Bilateral Amounts of

Deformation of Saddle (2)

eformation of Saddle (1)
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First of all, measure the thermal deformation
respectively to different cooling temperatures: 16 C |
18 C and 20 C . The operating conditions for the
machine were H18, Z12 and S175 and the number of
drilling holes was 480Hit/min. The machine operated
for 20 minutes and then stopped for 20 minutes. The
result is shown in Figure 5. The lower the temperature
of the cooling water was, the lower the thermal
deformation was caused. However, since the heat
release of the machine was truly
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Figure 5 .Amount of Deformation upon Different Cooling Temperature
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too high, the thermal deformation
of the machine has gone beyond
the tolerance range of drilling
precision. Therefore, the first thing
we did was to increase the pipe
diameter of cooling water pipe

in order to increase the flow of

Displacement(um)

-10
cooling water of the motor of Z 20 L
axle and then test. We carried out 20 | *“*\’
a measurement under a cooling

40 -

temperature of 18 C ,with the
same conditions as before and the
machine operated for 45 minutes
and then stopped for 45 minutes. The result is shown
in Figure 6, in which the deformation of 20um in
the 20" minute was less than the deformation of
34um in the 20™ minute in Figure 5. Meanwhile, the
deformation of temperature rise fell after the 25"
minute. The deformation in the 45" minute was 31um,
so we found increasing the flow of cooling water can
reduce temperature rise of the machine. However,
we also find that once the temperature of the chiller
is different to the room temperature, the machine
structure may contract due to overcooling. If a drilling
is carried out under such condition, the drilling
deviation may be too big
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Figure 6. Amount of Deformation and Temperature Variation
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Therefore, we decided to set up the temperature of
cooling water at 20~22°C while idling and at 16~18C
when the high speed drilling was carrying out. In order
to decrease the thermal deformation caused by the heat
of linear motor of Z axle transferred to the structure, we
retrofitted one fiberglass plate between the linear motor
and structure in order to decrease the heat transfer. In
order to compare the effects on thermal deformation
based on different temperatures, | redesigned two test
conditions: A: The idling temperature of machine was
21
was 17 C . B: The idling temperature of machine was

C and the operating temperature of the machine

22 C and the operating temperature of machine was
16C . The result is as shown in Figure 7 and we know
that for the test condition A, the initial temperature of
measure point was 21.6°C which was close to the room
temperature, but as time went by, the temperature
of measure point kept rising to 23 C . The total
temperature variation was 1.4 C and the total amount
of deformation reached 20um. For the test condition
B, the initial temperature of measure point was 21.6C

pleVVa sl Nnology and product release
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In order to understand why a fiberglass plate can not
reach our expected goal, we carried out a measurement
for the surface temperature of linear motor when the
linear motor of Z axle was on high speed displacement.
The measure point was under the linear motor and
for the time being the temperature of cooling water
was set up at 20 C and the other conditions were
the same as before. The result is shown in Figure 8.
The temperature variation of linear motor during the
test time was from 21 C to 36 C ; the temperature
difference was up to 15°C . The thickness of fiberglass
plate of 10mm was unable to insulate the heat transfer
completely and the temperature rise of 15 C has also
reinforced the thermal deformation of surrounding
structure.

BT AR IY R SR S A TR P UM 35
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which was 1 C higher than the room temperature, — S175 * $& L84 420 ~ 460Hi t/min » X ~ Y #h i i %
but as time went by, the temperature of
measure point kept rising to 22.5C . The total 285 %
temperature variation was 0.5C and the total 2222 | ..—-—""‘::ZZ:::::’ 12g
) 5 RS 1453
amount of deformation reached 6um. We can | 3 BTy Tt e 15 =
g 22 ___—____,‘_...-.f....z-_';—’ ~e. [yooe5 -0 GE)
therefore know that the test condition B is | £ 55| g% g 170
o ©
more effective, but the temperature difference a 21 x\ './’ 15 3
A . . o . N i [a}
between idling and operating is 6 C . This 205 [ ° \‘/x\’—'—'—‘\‘_/x 0
may cause a condensation phenomenon on 2 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ S
o _ 0 5 10 15 2 25 30 35 4 45
machine if there is an abnormal problem or Time(min)
the variation of the ambient humidity is big
during the drilling process and may further ~-®-~AdL_Side_Temp ---8--- A-Room_Temp B-L_Side_Temp
——B-Room_Temp --¢--A-L_Side B-L_Side

cause the machine to become rusty or having

CBD detect abnormal. Though it seems to have an
obvious effect by using a fiberglass plate as a medium
of heat insulation, a suitable temperature control shall
be made to enable the machine to remain stable.
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Figure 7 Measurement and Temperature Variation upon Using
Fiberglass Plate for Heat Insulation
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Figure 8 Measurement of External Temperature of Linear Motor of Z Axle deformation effectively, a fiberglass

plate has been changed to an aluminum
plate possessing the cooling effect. We measured according to previous test conditions and set up the idling
temperature at 20°C and operating temperature at 18°C , the result is shown in Figure 9. We can find that the
temperature can be controlled within a certain range if we use an aluminum plate possessing the cooling effect
and a fiberglass plate together. Afterwards, we expanded the experiment to carry out a synchronous test of X, Y
and Z axles. The operating conditions for machine were H18, Z3 and S175 and the number of drilling holes was
420 ~ 460Hit/min. The amount of displacement of X and Y axles was 1.27mm and the amount of displacement
was measured by a laser interferometer, as shown in Figure 4. This test was based on 90 minutes and 180
minutes. Since this was a synchronous drilling test of X, Y and Z axles, the heat of Z axle was different to
previous test and the test result is shown in Figure 10. We can find that the machine was always under a negative
variation through the figure, which means that the machine structure was under an overcooling condition.
Moreover, in the test based on 90 minutes, the room temperature was 19°C in average and the amount of thermal
deformation of structure kept contracting after 45 minutes and the maximum amount of thermal deformation was
-9um. In the test based on 180 minutes, the room temperature was 21.7°C in average and the amount of thermal
deformation of structure kept contracting after 45 minutes and the maximum amount of thermal deformation was
-9um. Therefore, the amount of thermal deformation may be influenced by different room temperature.
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Figure 9 Amount of Deformation upon Different Plate Material of Heat Insulation
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Conclusion
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Through this research we find that during the high speed process, since the thermal energy of transmission system
and spindle are going up rapidly, the heat sources are delivered througout of the machine quickly. Through each
experiment, we see that once the machine precision is influenced by the heat energies, the thermal energy should
be removed in priority to decrease the thermal deformation of structure and the manner shall be applied according
to the amount of heat energies and the cost. It is fairly important to adjust the flow of cooling circuit of machine
and the temperature control according to the ambient temperature or the structure may be in the condition of
overcooling or overheating. In other words, once these temperatures are not controlled properly, a large amount of
thermal deformation of structure may be caused while operating or idling, which is often ignored.
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As the science technology has been developed continuously,

it has richened the requirement of people. From the previous
concept of requiring "to have” to the current requirements of
uniqueness and delicacy of customization, the furniture related
to the daily life has become more important. Therefore, many

system furniture manufacturers provide the service of “door-to-
« door measurement; delivery in 7 days”. Moreover, the designer
can present the full product appearance of design result by 3D
simulation software. Once reaching a common understanding
with customer, it can be produced instantly. Therefore, such
manufacturing device of intelligent system furniture assisted by
computer is being developed based on such industry requiring

" high speed and high integration.
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As the science technology has been developed continuously,

the chances of new technology, material and technology have
come out continuously. Moreover, under the development of
innovative technology of machinery, electronics, laser and
automatic control, it brings optimum automation, flexibility,
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intelligence and innovation to
woodworking machinery to infuse
fresh blood into woodworking
machinery. It further enables the
technology standard, innovation
technology, safety and convenience of
woodworking machinery to be improved continuously.
The development trends of device are: (1) to increase
the productive and economic benefits, (2) to improve
the processing precision, (3) to increase the application
rate of plate material, (4) to increase the intelligence and
innovative technology, (5) to improve the automotive
device and (6) to increase the completion of CAM/CAD
function.
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Key Elements of Intelligent Device
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The essential key elements for the development
of manufacturing device of intelligent system
furniture are automotive device, human-based
consideration, intelligent operation interface and
application of innovative technology. The intelligent
device manufacturing has become one necessary
technical capability. Especially for the precision
processing technology, it further affects the success or
failure of manufacturing industry. The achievement
of its processing technology also relies on a device

with high precision and high stability.

= f# (ThruFeed) ¥ #8 & I BE /T 48

Mechanism and Functional Introduction otelligent

Device (ThruFeed)
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plsVa sl Nnology and product release

Such device provides unique clamping system, auto
positioning system and laser measurement system as its
hardware. In servo system, it further provides a design
of four servo axles (X, Y, Z and U), in which X axle is a
design for front-to-back micro movement of horizontal
sidetracking or routing. For the entire processing
module (see Figure 1), a unit of row drill mechanism
(12pcs of 7x6 vertical drills, 2 sets of X direction
and 1 set of Y direction horizontal drills), saw blade
mechanism and routing mechanism are provided. Such
processing module is able to replace traditional manual
drilling machine, grooving machine and router. For
the software, self-developed dialogue type CAD/CAM
software system (see Figure 2) is provided to enable
the user to draw a processing drawing intuitively.

—— = 3 ]

Bl 1 EEEAH
Figure 1 Body of Spindle Head

[El 2 CAD/CAM %k A 41
Figure 2 CAD/CAM Software System

EREFTE HWT EATH 8 0 E | R K
B (E3) REMFAIMNFEBE T EAT MR
B HERERBHEAMRATDHRME FH
B B RBIFARE—FTHE AT ARET R
For the operation, equipping with self-developed virtual
panel software (see Figure 3) enables the operator
to control machinery based on a pictorial drawing.
Moreover, virtual panel provides an unprecedented



function to diagnose mechanical action which
enables the operator to further understand the current
condition of machinery.

A oh o SR AR B R B SRR AR B EAR M
AR RBEFASEERTERTHRM T
B T A EAR M E R E AL 0 T OE B e TEF R AR
T 2HMMEMTERE(EL) s RERKATREM
ITHeEHERY HENIHERANITEEN
FEREA THE T HEE K T2 &8
Ao TR A RBEFERERRDEFEH -
In addition, with an unique clamping system and auto
positioning system of plate material this equipment
operator doesn’t have to reposition the plate material and
further lead to a waste of processing time while changing
to different sized plate material. There is no setting
required for positioning the plate material (see Figure
4). The clamping system allows automatic infeed and
outfeed of workpiece. The workpiece may be changed
arbitrarily within the maximum processing range. There
is no need to worry about the fixation of workpiece
and norming point of processing. Therefore, the error
resulted from manual operation and operation time can
be both reduced.

O - O
20 & 8=
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RTERANT ~ SRR

5 RUEREMNA B EBBE Nk AT EN
EHEBRTRAMRMRTETEL L K2 Z 3
B4 B RF N A B UA FACAD/CAM H
Wtk AL (EHo) ETAHLAEESTE K4
AN TEESRETHGBENK AR
1 A6 47 W A% S AU T 0 b a9 AR AT o £ b
T WA RDT L EFRFERES R H
o TR BEERBE T FRESR(ET) -
REFPEAREEREHERYH EM ERBFT
BRI -

For the software, self-developed CAD/CAM system is
applied and many built-in processing modules of the
system provide the user multiple processing options
and combinations. Such CAD/CAM further provide

a function of self-designed variation (see Figure 5)
which enables the user himself to design the program.
In order to reach a manner of self-sufficiency, users can
use different sized plate materials to create different
variations. In addition, a barcode system inside CAD/
CAM (see Figure 6) can also be used for automated
production management. After carrying out a barcode
analysis according to previous loading processing

drawing numbers, the barcode of this workpiece can be
Side Pusher Direction Clamp ONIOFF

o

Press plateiroller action

; W D O

roller roller roller roller

(L) 3 2 (U]

' s K

B 3 E#WEREE Figure 3 Virtual Panel Software

Pribz gk st A —EF SR EEHERA
o MNHEREMNARGETRM AN REANR - B F
A TILALEAT H AR - K REFHILAL R AEE o
In addition, the other advantage of such device is
laser measurement system. After a plate material is
completed detecting by laser measurement system, the
processing hole position will be calibrated effectively
and automatically, so the accuracy of hole position will
be raised up significantly.

TERE AW > R BT E ) CAD/CAM R4t > H
REVER L fn THMARBERE L R TEE
$A4LA L CAD/CAMENET B2 2Y 7k (H

read by a barcode scanner for an optimum processing.
This method can reduce an unnecessary operation and
error while writing program. In addition, the software
also provides a function of to-do list (see Figure 7)
,which enables the customer to provide more effective
convenience on capacity management and material
tracing
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B 4 WAL

W=500. 3 BarCode AMI2S000R,
Mame Walue Description -
1 D2
2 D L
3w L-02
4 w2 W-D1
5 WR (W-37) MOD 32
6 Wis0 IF(>W:149.9:1:0)
7 WiTo IF(<W-AT0.1:1:0) |
8 win IF{=W.170.9.1.0)
9 w200 IF{=W_ 200 1,1.0) l
10 w20 IF{= W 200 9,1.0)
11 w2ao IF{= W 240 1.1.0)
12 W41 IF{=W.240 8.1.0)
13 W2T0 IF{<;W;270.1,1:0) |
14w IF(>:W:270.9:1:0)
15 W299 IF(=:W:299.1:1:0)
16 W300 IF(2:W:299.9:1:0) -
Edit I Available Funciton
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B 5 BRRBIE R N Ve Dm0 T N
Figure 5 Function of Self-Designed Variation
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Figure 6 Function of Barcode System
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Figure 7 Function of To-do List
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Development Direction of Future Products

AREBBRAMBRRT  RBRMERZARM BLEEE W THEAER N HWETE
THAERLAAEERERGER ANAGHEEFN N T4 L&A L FF K CAD/CAM T i
GHRAGETHENEBEEND T HLETINIT A2 KO0 I 2RO THEMNAHmr®ETEE
ARt TER BARAREERGRFH S ETRGI2PB 220 LEEZEHR-
The development direction of future products will be of integral design. After sticking a production and
processing barcode on the plate material coming out from cutting machine, the plate material is delivered to
the manufacturing device of intelligent system furniture by a conveyor belt. The barcode of the workpiece will
be read by a barcode scanner and analyzed by a barcode system inside CAD/CAM for automatic processing.
Afterwards, the finished workpiece will be delivered to the processing zone of finished plate material by a
conveyor belt and then sorted by a large laser barcode scanner to achieve the goal of fully automatic production.

+2A

mE ﬁFFH .
Conclusion

FRULAAKAGERERGENHAE HATHE L -—ROEASEL W EREHESEIPIRAE
BRAFWRABEL BEMBEWMLELRANA S E ERERM M T RANERLE
EEEREHN - EHRERR RO XLT KRN EPFFRERGNREELLR AN
FARBREY T RNETHER RRABRIOALBREHER EMEAMBMRAHERK TFERH-
Comparing to general processing applications in the market, such as traditional drilling, grooving and routing,
the concept of manufacturing device development of intelligent system furniture is more innovative. Moreover,
as its development technology is more innovative and advanced, this enables a more flexible application for
plate material processing. Upon the current culture of efficiency seeking, to integrate the front-end customer’s
requirement and back-end production and to communicate upon a manner of information transmission will
decrease the error resulted from manual operation to achieve the maximum production capacity and working
efficiency of machinery.
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Application of SYNTEC Control System fo,r

A)?_ls,PhrP‘C.?SS]ng Machme Control S§ Stem

Axle Processing Machine

Z B Tommy Lee from AIC

8IS Introduction

RALBMIEMEERAAMAERE  MBEWZBA > LALLM OEERT  BHEH
MLLR3D E BCAD/CAM 3R - —ERENFIERFWES - EMEFLHRES MM RE AR - U
BRECNCIm TREBEM AL RS  TEH M TRAZHESTEERY RA—FHREXTHFERHE
By AT o
The five axle preocessing technology was mainly applied in the aerospace industry. The application of
such technology must integrate the mechanical design of machinery, controller technology and 3D high-
level CAD/CAM software, which is always a domain of high barrier to enter. However, as each matching
technology is more and more mature and the talents with CNC processing experience are more and more
available, the application of five axle processing has been spread to all trades and professionals gradually and
become one well known technology in the manufacturing industry.

BB RA L@ IRHEHRAER =8 TG wREPRENRBEEE AU KE

BERIAZRRARE: TP IRAARDEEE M TR ABEROUARGEERRF TR - FTULEZ 8@
THE—BREW P ITH* -

Generally speaking, comparing a five axle processing equipment with a traditional three axle processing equipment,
since the degree-of-freedom rotary is increased, the clamping number of workpiece can be reduced significantly.
Moreover, due to the decrement of processing dead end and extension of processing capability of curved
surface, the post-production time can be shortened greatly. Therefore, the five axle processing is also
one high efficiency processing method.
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As current products always stress on small
amount but large variety, the five axle processing
technology can be considered as one processing
method conforming to the future trend. This paper
will briefly introduce the important functions

of a five axle controller and further describe the
SYNTEC control system used by Anderson now
to asist the users in having a better understanding
about SYNTEC control system applied to five axle
processing machine.

A o# O# 2 & R K O B
Introduction of Control System of Five
Axle Processing Machine

WOWE B E R Ay H B4 R & R OW R FANUC »
SIEMENS - HEIDENHAIN % - 5 & % #| #
BEARAABRERNHRARAKR B ®H &
oAt oE B H BOSH K E X E & EI
FAEAT Z BB RAENIT£2WEYSR
B OCPUEBTEETH mR EHAEZHEME
# % % > WINDOW Based # 1F % % H
BAT LREZBRBEHELEAHEEE R o
The well known vendors of five axle controller
on the market are FANUC, SIEMENS,
HEIDENHAIN and so on. These controllers
originally belong to specialized closed system
controllers, which means the OS of their controllers
all adopt their own products and are hard to
communicate with the external world. However,
due to the flourishing development of computer
industry, the continuous acceleration of CPU
operating speed, the completion of related parts
and the growing popularity of WINDOW Based
operating system, the above mentioned vendors all
launch their own corresponding products.

MSYNTEC 78 # b % # fit R ¥ #+ & #
WINDOW CE # fF A # 2 PC Based #
HoRLABRERHBE  FHAORABRER
B EOREELBETEHEENFERMIFR -

SYNTEC is also involved in this wave of technology,

Fig2 RTCP ON

adopting a PC Based controller

of WINDOW CE operating system. ¥ﬁ ?3'2?!1'[._ N é %ﬁé 43,%

The systwm features open-end and strong customization
which is easier to meet any special processing
requiremrnt of any different industry.

Ao HERAE BN E TR
Introduction of Specialized Functions of
Five Axle Control System

& TIRiEHITHRE
(Rotate Tool Center Point, RTCP)Tool Tip Control
Function (Rotate Tool Center Point, RTCP)

TRESARES  FITHEHE S RES
LGB ETNRE AL R FER - BH&E
KETNEREFASHM - 8225 e
EH o NREWENIHRCHME MEHNEE
THEX Y Z8WEHME -

The tool tip control function means that the
given moving instruction or feeding instruction
both refer to tool tip point as standard point

for control. The controller will do self-
compensation according to the tool length.
When the program control the movement of
rotating shaft, the tool tip may go forward
along the processing path and the controller
will adjust the movement location of X, Y and
Z axle automatically

) s |

Tool Holder Path.

Tool Tip Path. @.

= Figl RTCP OFF

Tool Holder Path.
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@ @I TINEE (Feature Coordinate)Oblique Surface
Processing Function (Feature Coordinate)

# F W 4% H Euler angle {F & % o £ fl & ¥
FHBABAEKERTE XV BB E R
AN T HEET  RAEES 7 A8 4
MITER ok BEHF T UARBER - #HR
AFHAERAFTEMNER BHEEATFH LW
T " HFPEEER, TELELET T HEZ
£G4, Ex&ke —Fz MMM GwTEA:

The oblique surface takes Euler angle as definition.
Thw user can change a regular surface (X-Y) to oblique
workpiece standard surface automatically through
program instruction, then can control the direction of tool
shaft to be vertical with oblique processing surface. In
such case, operator can transplant the program originally
used in regular surface to oblique surface for processing.
”Coordinate system of oblique surface” is defined against
coordinate system of workpiece G54”. The relation
between both is shown as below drawing:

SYNTEC AEiZEHARIFENEEITIRE A

Introduction of Manual/Synchronous
Functions of SYNTEC Five Axle Control
System

HARAASHEFLTHIREB LA - &
AN EL BN AR HE FANEER
e BAFRBHR BB AR L E
BB B REEMERMSEEL KA &
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Since now many parts are made by plastic, the mold fee
has become a high cost when the required quantity can
not reach the economic scale of plastic injection. If now
a vacuum forming method is used, the mold cost will
be reduced greatly. And if further going with five axle
processing machine, the accuracy of product can be stable
and accurate.

EwmIRKXNAFLTE W — 8=
DT DA i N D I S Sz S 7 - e
fE o BT UL fE ) 3D CAD/CAM R #h 3 B - £
BELEFFERAAR FouRAZTHEIMR
MEMmAE T RBE HRBENEETE-
The processing program does not usually process a spatial
curved surface but cut the material along the curve in the
space. Therefore, if a 3D CAD/CAM five axle sofeware is
applied, the operation is more complicated and a trained
technician is required to handle this and the cost of
software is expensive.

UM BSETREET AR TR
F(UERFEWARZKE EHEZAER
EW T HEECHER ELA M I EEL  H
EPFWME AR A7EREIBEENIT T &
Therefore, a reversed engineering method applied for a
machine (based on existed model, a processing path is
created by measuring the processing path coordinates

on model directly) is the most convenient and direct
production processing method for customers.

HTREMTERNIREENSRIRS KA
SYNTEC ZE#l R T LB FHRE G L+ a
CHATHERA LR R I M FH EL -
In order to smooth the reversed engineering measurement,
manual and synchronous functions of five axle has been
developed for SYNTEC controller, in which a instruction

function of oblique surface coordinates and manual
feeding function of five axle are included.

& RTEEEEREBIEE

Instruction Function of Oblique Surface

Coordinates

BT R A AL T JE T R AR A

Ty THABZAMERERENE - KHF
BEUTALRAIBREMSFTA - e A
BMAEHRTERERE REEZEHTENES
REhE o BATEMEMWI o



The instruction function of oblique surface coordinates
is a human-machine coordinates instruction function
developed for five axle processing function of oblique
surface. User can define the origin and axle direction
quickly by using the cutter orientation and concept of
three-point plane directly going with the instruction of
human-machine interface to operate a processing of
oblique surface.

& LEhFENERRTINEE
Manual Feeding Function of Five Axle
IHFHELASRERBAMRNTHE ¥
hEABRRETERA T LR ELZHTEER
ARE EHREEHREBX Y Z) FH
e HMREBETERAEL W E
BEERzZBMESH (XY 72) BE, ] B AK
AT 4% 4B BXBIRTCP T4 A& - Fig 4 B % B BLRTCP
etk 0 JOG R 2 o B E o BIRTCP B BX
BB EREHF TREBEELEER F
FHREXEZERFN M ITARER P I H -

The manual feeding function of five axle can open
the setting of oblique surface coordinate system being
vertical with cutter orientation through the button of
human-machine interface. When operator manually
moves the linear axles of X, Y and Z, the machine
may proceed with a computation of coordinate system,
moving along linear axles X, Y and Z of tool coordinate
system; RTCP function pszm

can be started through the
button of human-machine
interface, in whicn Fig 4 is
the diagram of JOG rotating
shaft after RTCP function
is started. The tool tip will
fix in a fixed point after
RTCP is started and rotating
shaft is moving to enable

Rty ~ = EEER
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Fig 5 Teaching process

|

T

the operator to select the
best processing angle for
workpiece processing.

Figb SYNTEC HMI

B F oA FEER

Enable Manual Feature Coordinate

B IEXE
Enable Manual RTCP

new technology and product release



18

HTNERREES

nology and product release

A

Conclusion

Bl A B 45 B o B SYNTEC 45 1 4 JH 7 8 47 Bl FL 8 fp T 4% & - 40 #% B HSK32E 40000RPM = % - 3 P i
JIR 8B 3D S Bl ETMAXXIS A% IR AR R E fm T H 84 R 5 o
Now Anderson Industrial Corp. has applied SYNTEC controller for light cutting five axle processing machine such as,
MAXXIS series equipped with HSK32E 40000RPM spindle, which is specially used in plastic 3D parts cutting and five
axle processing machine series of box type dual-zone processing.

HMHFEZRRNERARN TN RRES TREFFETEERNRGEMRLRME - &4
ERRBELEAEZTHRARBRAZ P REGELEEZHOERM  THRBERBELE T W
JE o
We expect to fully integrate the software and human-machine interface to provide our customers the equipments of more
convenience and higher performance price ratio. Of course, Anderson will constantly improve itself and uphold a spirit
of providing its customers the best production equipments to challenge itself to launch better products in the future.

Fig 8 Box Type Fig 7 AXXIOM 1618IP

2EER

Reference:

I 298 5EE GETAMEXRM LS I THWH 2 ZM MR T ¥ 334 # 2011.01

LI YEN-HUI, LIU HSIN-HUNG The Market Opportunities for Taiwanese Five Axle Processing Machine Center
Machinery Industry No. 334 2011.01

2.SYNTEC # #f < #t SYNTEC Technical Manual

3.FANUC # %7 F it FANUC Technical Manual
4.SIEMENS #: 47 F fit SIEMENS Technical Manual



AL G
’\» -

“"H)E'li"_lnl-"rz &

o
BTl

new teclhy

10 FOYYActilE@iDE @UU G

Infroduction nf 3Il Inkjet

SIS EMER

Development of Inkjet Application

BUuriRERREaLER T BEEH
LETEMHMAER  ENEELEBRBEERES
HAGMT B2 A KM &K BEH E K KUV &K

BB EREREEKRGRFRETR ERME
REE W AATE: kB2 RKEAEGPNEE K
2 HoMb WS HEEES BEHE KRR
PO RE KRB REEMR BEA EH UV EKER
MEM O BHIE EXNEMN TLERFAFTREZ
HER &2 KT AEERHREAR REEER
2006 FHGRAER N L EEERCoTer RAJer

AUV B A EXBS R TE R A M35

BERATEUEEERENUVEE B SN &
AR EREEEERERENGEE EMTH UH
RRAHH AL EMAlE &M wg-

Digital printing is the full combination of optoelectronic
technology, numerical control, and the chemical industry
technology. From the structures, the inkjet printers can
be divided into three types: water-based ink, solvent ink
and UV ink. Based on the different structural properties
of the ink, the scope of application is different. For
example, the water based ink is suitable for studio shots,

ZRTZ Awen Ye From CNT

posters, photos, photo store and other related products.
The solvent ink is for outdoor advertising, billboards,
light cloth, car stickers. And UV ink is widely used on
glass decoration, signs, engineering, all kinds of building
materials, and handicrafts, etc. Each ink has its own
characteristics and field. Anderson Group has focused
on it in 2006, and has introduced two types of UV
digital inkjet printers, CoJet and Alet, formally stepped
into the market of industrial inkjet printers. It uses the
technology of UV inkjet applications which was mainly
for advertisement on Anderson Group specializing
scope including furniture, building materials market. It
is expected to create a new technique integration and
develop a new market.
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For the inkjet decoration of table boards, provide a simple
process to complete a variety of products. Materials of
application: solid wood, plywood, MDF, cement board,
UV board.(Fig. 04~07)

EEFREBGRR Wi HgT o TUE
AHE FARR - LBAWNGEXNBERER -

3D inkjet printing means to use the features of UV ink
which will produce a certain thickness (2um to 10pum) of
film after curing. Meanwhile, with the function that UV
digital inkjet printers can be set digitally, the inkjet head
can repeat stacking and curing of UV ink to produce relief

effects in one processing, so the inkjet can produce effects
like oil painting, wood grain and simulating texture.

SBD e EUV B KR E T A
ERTEAMEBRAGTY REERK- @ ®
HERNERESE TEHAWNERENER R
Zel3DIIBEHEELN T EEXE SM
B IEZZEERNERNTESERERARE
EWw TR AT E—LE&HEHNNLE:

With the original UV inks, 3D inkjet printing can print

0l Fig. 01

02 Fig. 02

on a variety of material substrates. The advantages of

environmental and strong weather resistant provide a
very wide range of product categories. In comparison 03 Fig 03
with traditional flat pattern, the main difference is that
it increases the tactile and visual three-dimensional

feelings. The following are introductions of some product

applications:

BEXRGHEA
Wood veneer furniture
HETABARZEWNEABIREET AL
R EEPRHR L4 EERNKRD
BHREXNERTIFMF2EEZRERREA
T o JERAME - TR FENK- (EHO01~03)
Use inkjet printing to replace the precious wooden skin or
make parquet effect printing on partly solid wood, it can
also shorten the production cycle and reduce the complex
processes of the traditional veneer which requires a
variety of equipment and a lot of artificial. Materials of
application: wood, MDF. (Fig. 01 ~ 03)

ON [
&R
Office Furniture
LHREeEE REFENIFEA LK
WMEMA - RAME - TR K- FEKR -
20 K RAR ~ UV AR o ( B04~07)

[ 04 Fig. 04



[ 06 07 Fig. 06 07

EE A

Cabinet Furniture

REDELHRER  WHEBEE LN RMGL
MBE - RAMMEEE - BAMK . FK

R~ PVC BB T o ([& 08-09)

Provide a small amount of diverse products to enhance

the decorative pattern effect on the cabinets to increase

08 09 Fig. 08 09

the added value.
Materials of
application: MDF,
PVC veneer.
(Fig08-09)

RTERANT ~ SRR

05 Fig. 05

FI5%

Door Industry
RFEMCEFAFIWMAAR LB EN R
MR PTERE > AU it BEEE RS &
foo RAME TR FEK PVCE®E ° (

Bl 10~14)

Use partial or complete coverage of decorative pattern

or mosaic effect on paint-free doors, solid wood doors
to increase the added value and product diversification.
Materials of application: solid wood, MDF, PVC veneer.
(Fig. 10~14)
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8 10-14/ Fig. 10-14
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09 /Fig. 09

L S

Flooring Industry

AR HIERR MR TR EE
g o ERAME  FEAR - FHAMK e
(E015-017)
Apply inkjet printing on part of the slip-proof floor

and parquet floor or in full-coverage. Materials of
application: solid wood, MDF. (Fig. 015~017)

T2 o035k '

Gift Industry

ERLTRESZEHAREANTEENRANERS  BHEFNRXAZHLRFEFRELE
REGERS - BAME: B A HHE - #HE KM FEK a8 28 ... .. FF o (
Bl18~24)

Personalized custom products are completely different from the conventional planar transferring or screen printing
products, which have a better design space and the excellent life preservation at the same time. Materials of
application: acrylic, glass, tile, wood, MDF, stone, metal, ...etc. (Fig.18~27)
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[& 18-24/Fig. 18-24

O}
0)]
®
o}
O]
-
)
O
>
©
@)
-
Q
©
-
®
A
(@)
@)
@)
c
c
O
Q
-
)
c



ﬁ — — 3
$ﬁhm\@%%§

pleVVa sl Nnology and product release

Building Materials Industry

ERM ERERMGRABR  wHER  FRME B RGHT RE. .. 5 AUHMR
rEERERTRACHTRME - RAME : FER  SBER HHE AM TR #HE . %o
(E25~26)
Produce effects of decorative pattern on the plates such as silencers board, backdrop, sliding doors, decorative glass, cut

off, ...etc., and increase the added value and the possibility of customization. Materials of application: MDF, aluminum
molded panels, glass, stone, solid wood, tile, ... and so on. (Fig. 25~26)

ENE

Painting Reproduction
TERVUBMERRAE UG EREFHENERRAE

MR IOR - BRAMK: wEF - (E27)

Mainly for oil painting reproduction, it is available to simulate the brush

strokes and the concavity from pigment accumulation of the original

paintings. Materials of application: canvas.(Fig. 27)

imagee 3D RS EISERR

Development of High Efficiency 3D Inkjet Printing
BRW3D A AR ETEMBRERTIHFERMARERT AE Z > BRI W% LWUy £ K
MEBRCBRMERRALT RO ARAEERRERZK UWWEKHESEDHHFS - BRIDLBE
BFEREMEKETEAELESE KEFENRRAAZECEN FE LW ELRKEEN
6 ~10fUE ERIDIBHEWEAES T BRI AETRENLA - I EHE (LK E
y BATBEESORMBFREAAE  SEFERETTHIRATE RS ERNI2%-33% 2



FREE A A2 Relief Inkjet Printing Process

SR T EUVIRRRFT RIS

Integration of the desived format for the

Anderson UV Inkjet Printer

v

v

- MESEUVRARSPOT Coveragell
: "Semnc the values of SPOT Coverage for
. Anderson UV inkjet printer g

v

PRINT MODESEESR : B+ F =
Set PRINT MODE to: white + color mode

v

18R MFTAPASS
Set corresponding required PASS

HEEUEEERE
Material positioning and height setting

v

BEFRERNL
White color relief image output

AR

Finished products

RTERANT ~ SRR

M-l megmEaKRARES G FEFE
EE K B £ B WL BCEE M B
B FERABIBEAEECHSE TN T E
ARG EOER A RBELTHEME-
The current main obstacles of developing 3D printing are
nothing more than the two factors of the cost and capacity.
Compared to water-based ink and solvent ink on the market,
which have been developing quite some time and well-
spread, the UV ink is much more expensive. Since the 3D
inkjet printing needs a lot of ink for curing and stacking
repetition, the amount of ink consumption will reach 6 to
10 times more than the plane printer according to required
effects, the ink cost accounts for a very heavy proportion of
the application of 3D printing products. In addition, to repeat
ink curing and stacking takes more mechanical actions to
complete the printing, the production will drop to 12% to
33% of the capacity by original plane inkjet printers. Thus,
the ink cost rises sharply, while the producing speed reduces
a lot. The current 3D printing needs to develop a product
with higher profits per unit area to have a market value..

HITRADILIEEE W BERE N 8
ZRLEW AT MR E AR R MR &K
MEFEZREEGHFHEEEEFT W & K &
Mo ®FRETHRTEERNEERERE
b RF LFERHRERLTERBERNR
BEEPWHRAE AN LWL =fFmEHH

B mEMBEP ER/S T AW ERMNZ-

In order to enhance the development potential of the 3D inkjet printing, it is the most imperative to rule out all

obstacles hindering the current development. We need to control the high quality and favorable ink, and also to

continuously upgrade the producing speed of inkjet printers and optimize the printing process. Besides, we must

continue research of product applications and educate the customers for it. Take the three as our targets and

ultimately help customers maximize their using benefits.

o= =2
oo

Conclusion

DL EHERAE— LA

B BEAESERERZF
KT EWEE BT WEERKEANEE -

AFEFLIERABNAR
Bigmil T BRAZAHM  HEER

B BRARHARBLIRNRBEPFIF BEEPHRF BAEFPAF UHLE2HERAMW
WHBET AT & o

3D inkjet printing is just a printing function. To play among the various product areas, it is necessary to have creative

product development and continuous evolution of the improvement. In order to accelerate the promotion of products

and applications, Anderson has set up the application education sector, and hope the collective wisdom can absorb

great ideas on research and development to understand, learn and educate customers for what they need, and to put

innovative elements on the whole new market of application.
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A Probe on ngh Speed Permanent Magnet Syachronous Motor(PMSM)

= 1K il

wd

# 4 %% Chi-Wei Chiang From AIC

WE

Foreword

ETLEEMRY THRIEZFIAENRER
RE BHTBNARETNIHMEF THRE
TABERCZ - TEERH AN T AE
EpaRewR HEAENBERN - 2 =fw
B—Ffr AEoBERBERART  UAHEA
EWmAER HRWRXNE®BRHA FES
EEWEHARE THRHE 8N QM- B
RAERNTHRBEEZRTERAH ETH
HEFHRERESLMES  HLATHKGH
FERMEREH N FEEREALRAMRE -

The major function of the spindle in a machine tool is
passing energy and activating the cutting tools to perform
processing task, and can be said to be one of the cores
of the machine tool. The spindle’s method of power
transportation can mainly be divided into three types:
leather belt type, direct-drive type and built-in type, as
shown in Figure 1. In the field of high speed application,
the main stream is built-in spindles. For built-in spindles,
the motor is the primary force provider and is like the
heart of the spindle. With further understanding in the
field of motor design, more advantage can be gained in
market competition. Therefore, this report will focus on
motors used in high speed spindles and probe into its
designing essentials.

elease

KWHQ%EZ%“

WEERMRRBRO G E

The Course of Development of High

Speed Spindle Motor

DAERENRKRXA ETH T ABAZBEEUR
W R JE B i (AC Induction Motor) % £ - 1 [

“HA BERREREHREHE BIFHA
RE(BEBETZ2RM  ZEEZELHEB
B ESTMGEXXERER bRARERE
BYIAAFERY FREFBaNBETHE
X EBEEREBRBEALEZELEN > BREH
BEBEE - RIEFZWH EEMRILR
N A EBRTEEZW T EEHRE]-
Past high speed built-in spindle machine tools have
mainly used AC induction motors . As shown in Figure
2, as induction motors have simple structures, stable
rotors (which do not go out of position when operated at
high speed), are manufactured at low cost and are easy
to maintained, they are still a favorite in the industry
nowadays. However, as the induction motor’s rotors
need to be magnetized, there is a higher rotor loss
leading to low efficiency, and it gets hot easily, so the
spindle might have a higher temperature. Also, induction
motors have a smaller power to volume ratio, meaning
they produce less power at the same volume.

KERMEBEBNIIBARBRE G EA
o BBREERHAER/SETERE BN
"HE e R EMERA R EN TR —
REFREETERAFRTRER ALEZHR
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RTHRANT © B SRR

Motor

i
Leather belt

Tt o 2
Coupling

L P

Axis

& &
Leather belt type

HER
Direct-drive type

M A

Built-in type

(O &3t

| *# % % 7 & [E Figure 1 Diagram of Spindle System

O OB b W R K
F % F 3£ (Permanent Magnet
Synchronous Motor) {f % * #k
W B A RIR wmE = Frow e

In recent years, as governments
domestic and abroad,became
promoting energy conservation and
carbon reduction, products with
high efficiency have become the
main issue. As a result “efficiency”
will be one of the demands in motor
design. The main disadvantage
of induction motors is their low
efficiency. Therefore spindle
manufacturers have turned to
PMSM as the main power source of
spindles, as shown in Figure 3.

HRAHBEFREETFE
By HbbthRERER
ERABHSE(—MHBEER
#90%) - H ¥ T uy iR I &,
o ot kEERFREERFR
BoABRBATEL>A R
REAEL FHULAEABRB&ET
KEERE S EEELRERE
EAEESHWIE BN KH
RyEEHRARMBNEHE
& B bk RO B EE R b
CHBRHEENES
KR EEBEBRME -

LR EEEREBE X
THERRFERBRER -

As there is no need for a
magnergized rotor for
permanent magnet synchronous
motors(PMSM), they have higher
efficiency (generally over 90%)
when compared to induction motors
and the rotor’s rise in temperature
is a lower. PMSM also have higher
air-gap flux density distribution
and power-volume ratio, they can
produce more power than induction
motors with the same volume.
PMSM have a lower moment of
inertia, so they have a clear edge
when it comes to time spent on
acceleration and deceleration.
Also, PMSM can offer rated output
torque at lower speeds, indicating
they have a wider working range of
speeds.

MER KBRS EHES
LBk P R
B eERE T8 RM
ME SFEFTE8/HH
BEAEBLR AR EE o X
I A 2 ) W T
BB IR — Z TR e
On the other hand, PMSM also
have some demerits such as,

dislodging rotor, magnets, due to
centrifugal force when operated at
high speed, higher manufacturing
cost and more expensive drivers.
The merits and demerits of PMSM
and induction motors are compared
in Table 1 and Table 2.

KRR BHRHA

Description of Types of Motors

— W ERANTEREEN
EERMTIUEBRARARE
¥ F R m A ER A AR
% £ (brushless servo motor) &
HHEREmN SEER
FmbEARBEREE KRR
BHEThmES  FHH
mibERHAE L EFk
B R R &R % A E M R
BT A TEMAEA
O HCLZREWMNT EHK
AMAERMMWARAMRE
i% (dc servo motor) ° & f| 3 fd
B EEET S HWAHE
(B =) () &/ AXER
fi A % 3£ (brushless DC servo
motor) » — A% 78 & 2 B K #
X F F K & PMSM) & K #
X X 7 A R B # (PM AC servo
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(2) KR xR MR
% ¥ (induction AC servo motor) °

motor) °

Motors generally used in machine
tool industries are abbreviated
servo motors. Recently, due to the
manufacturing of brushless servo
motors and the rapid development of
controlling technology, in addition to
the advances of large scale integrations
and semiconductor power devices,
market products increase by the day
and have replaced traditional DC
servo motors with brushes in high
performance servo applications such
as computer controlled value machine
tools and industrial robots. There are
two major types of brushless servo
motors (see Figure 2): (1) Brushless
DC servo motors, also called PMSM
or PM AC servo motors and (2)
Induction AC servo motors.

ZRXERAREERAN
# Xz F B % JE(Hall-effect) /&
BT R E TN EH T
F oo DLk E Tf R T M0 AR B uE
FeoefBAAmMMBERARE
# By # A K E Al # A (mechanical
BAHEETNHAM
(electronic commutation) * & T %
BT ERMAREZEER AR
Koy o B A — M A#EAR
nEMREEZEHETHLREA
it # (resolver) 5 J6 & A M 7
# (photo encoder) * ®[ # F & ¥

commutation) °

BYRZHTE  &F RN
REITREZMAHCE  &F

oA Ty B R B

B
Brushless DC
equipped with built-in Hall effect

servo motors are

detective elements to detect the
absolute position of the rotor and
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Low manufacturing cost

{& 25 Merit # 2k Demerit

i B b Q=i
Simple Struture Low efficienccy

B FEY By E

Temperature rise of rotor

RIEE R

Easy maintenance

Low power-volume ratio

T F 8K

A F AR

Slow control response

F—  RGJEE E B # 2 L & Table 1: Merits and Demerits of Induction Motors
18 25 Merit # 2k Demerit
MEFH EENF
High efficienccy High manufacturing cost
R BERLK
High power-volume ratio
B K

Low rise in temperature

5 e R

Fast control response

B R FHE R
Wide range of operating speed

k=

decide the trigger timing of power
devices. Its effects are like converting
the mechanical commutation in
the DC servo motor into electronic
commutation. Thus, the limitations
brought by electric brushes in DC
servo motors are removed. Currently,
PMAC servo motors generally are
equipped with resolvers or photo
encoders as their reconnecting
elements. The former can measure the
rotor’s absolute position and the latter
can only measure the rotor’s relative
position by its rotation. The electronic
commutation function is designed

within the driver.

K [E K i 15 B 5t 7 %k Table 2: Merits and Demerits of PMSM

AEF Y /R
W T {EJRE

The Working Principles of PMSM
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R MBI EFSE T 1 e 8
EAEZEETTUTAEXT
This part explains the working
principles of PMSM. The principles
can be explained by “Fleming’s left
hand rule”, which can be used to tell
the direction of force of a leading
wire with electricity when put in
a magnetic field. Use the index
finger of the left hand to represent
the direction of the magnetic field
and the middle finger to represent
the direction of the current, and the
thumb represents the direction of
force . For the direction of current
shown in Figure 3, the ring-shaped
coil will rotate clockwise due to
the effect from the magnetic field,
and the resulting torque T can be
presented by formula below:

itﬂPK%tMﬁJ’%’EK’I -
KHEBEzZER B AKA
BB FT OB Z HL G OE o

where, K is a constant I is the
current passing through the
coil, and B is the strength of
the magnetic field formed by the
permanent magnet.

KA R ARG E R T F
BRESNLDE4HRA - &EL
e = AH % L # (inverter) & & Ik
' # % (pulse width modulation)
EHhEzEZTFTHER —RE
B o VT K A LT
oM oz B % MF R OE
AR E AR E BT HRAME
(electronic commutator) z. H ¢
PPN E T E A 2835
VEER R S W ]
FEGFEEL WE£ XK
Z - AT 2 EEE W
MREUEAZARAERSE T M

RTERANT ~ SRR

Rl

( Brushless
motor

AR — KB ERFRESE (Magnet DC servo

(RAXEROESE ' XEIESFE
( Brushless DC servo motor,PMSM)

(Motor with brush)
FIREE . .
servo motor {ﬁﬁﬂﬁ;ﬁﬁﬂﬁﬁﬁ (PM AC servo motor)

BRILZAERSE

( Induction AC servo motor)

motor)

B2 fl A5
BB E TS RE R
The working principle of PM AC
servo motors can be explained
with Figure 4. Form a revolving
magnetic field at the stator of the
motor with the transistor three
phase inverter through pulse width
modulation, it will form a rotary
torque through interaction with
the magnetic field formed by the
rotor’s permanent magnet. The
purpose of the electric commutator
is to keep the magnetic field of the
stator perpendicular to that of the
permanent magnet, and forming
the largest torque. This goal can
be reached by using the resolver
to determine the location of the
rotor and using the electronic
commutator to complete the task.

TR A % Z AR LLOO
MW T REREV,sinot
gV, cosot (4 4 Fi R

) M ERFEKERE T RE
zZAEo mBEREUEE

4V sin(wt+0) > % % &
B hRXAERLEEF:
HAEALR S ER =B EE

g sinwt - sin(wt+2/37)
. sin(w+4/37) w5
V. sin@ . V,sin(@+2/37)
v, sin(6’+4/37r) ST
Vm % B OHE E B 2 & K E
we BT RNEEREZAHAEX-
V. sin@ . V, sin(@+2/37)

£ 7 #2 Figure 2 Classification of Servo Motor

.V, sin(9+4/37z) B9 % = A
?ﬁ% Uit #% Z ¥ # {5 9 (modulation
SIgnaIS)’ Hem B MM £120

ZZMRXRER A HEZ
EF o wmE4FRABCZ
oz &R a Al LIA -~ 1B~
ICKRT  HEAEHIn &
# % 7 (phase current) ¥ % 7~ Z
When AC voltage with a 90

phase difference V sinw,t

and V. cosm,t are applled at
the pr1mary c011 of the resolver

(as shown in Figure 4), an AC
voltage of v, sm(a) t+ 19) will
form due to trAnsformér action on
the secondary coil following the
rotating angle 0 of the rotor. This
voltage goes through feedback and
the three-phase reference voltages

of sinw,t - sin(w,t+2/37)
» and gin(gr+4/37) Will
be converted intoV sin @
-V, 51n(6?+2/372) , and

v sm(t9+ 4/3 ) by the phase
synchronizér, with V_ being

the largest value of energizing
voltage and o, the angular
frequency of the AC voltage.
v sing , V,sin(0+2/37)
_and V, sin 6?+4/37r) are
modulation signals of the three
phase inverter, which applies a
three phase AC voltage with the
phase difference of 120 on the
stator of the motor as seen in
Figure 4. The currents of A, B, and
C are represented by I, ~ Iy~
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Ic, the maximum is I, and the phase
currents can be shown as

I,=1,sing @
. 2
I,=1, Sln(9+§7rj(3)

. 4
I.=1, s1n(49+§ﬂ) @)

B3 #% K9 A FE A
Figure 3: Fleming’s Left Hand Rule

FBm % 8 F K A AT
WMEERZRAE  HEEE
BT EM2ZERKEER#HE
%% BA- BB BC I # #
FHAETRT A
Set Bm as the maximum strength
of the magnetic field formed by the
rotor permanent magnet, the crossed
magnetic field strength of armature
coil with each phase of motor stator
are BA, BB, and BC and can be
presented depending on the rotor's
angle as:

B,=8,sin0®)
(6)
B, =8B, sin(& +

9
9

&M E B S EE RIA
IB~1C HEMAZZHIGHE

EBA ~ BB~ BC 4 Al E & =
EEAET, Ty T kT %

WA W

B. =8B, sin(@ + )

N :
. q \\\
BN o, b
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V,.Tiiiy,i + &) —(L

Vycos wet V,sin

"
>

sin(m; + ?)

¥ sinf f+ ?)

R
H
.
A
¥ ¥
m
\
»

T

Vo sin (o,1 + &)

eleclronic
—» »
cormrmutaton
i Ar y 4.
sinfapl +—) ¥, sm( g ?_]
— »

—¥

The magnetic field strength

B,, By, and B received by

armature coil current of each

phase I,, I, and I and the

rotary torque T,, Ty, and T can be
shown as:

® T,=K ,B,=K B, sir
. 2
(9) T,=K ,B, =K ,B, sin (6+§7rj

(10) 7.=K .B.=K ,B, Sin2(9+%ﬂ')

HOPK AL Bl B e TA
TBETC 4 5l A= 2 ERHE
By RKABBEEZ®
B EARBETT XT A
Where, K is a constant, and T,, Tg,
and T, are torques formed by the
currents of the three phases and
the permanent magnet of rotor.
The composite torque T can be
represented as:

(11>T:TA+TB+TC:%KmBm
% 4 % Ji(phase current) *
BERERBRXZHG KD E
Az BE - BEEZMHME
4 EESe (1) XNAR/
Fn oo g R AL g AR AL [E] 27 £ (phase

synchronizer) £ 13 A1 & 7 ( 40

B4 AK#FEYEEEHNTHE
Figure 4: Block Diagram for Control of PMSM

1,=1,sin0) &4 % & 2 #
% (B, =B,sin0) 1 # 7
¥ B ARTBET BETF 2 A
Fo £ B - ml) X T amK A
> Bm A8 F K AR 2
HwE A EME - HWT EW
REMERZIRE In - B
o FEH Im B RN OB
HEEREAZHE -

Figure 5 can be referred to phase
currents, size of magnetic fields
on the armature coil, torque
generated, and relative position
to the motor. From formula (11),
it can be found that if phase

currents (such as — ;
ts ( I,=1,sin0
) and its corresponding magnetic

fields (such as B =B sin@
) are synchronized‘1 by amphase
synchronizer, the composite torque
T does not relate to the angle of the
rotor 0. It is also found from the
same formula that as K and B, the
strength of the magnetic field of the
rotor’s permanent magnet, are both
constants, T is in positive correlation
with the amplitude of vibration 1.
As is seen the torque formed by
the motor can be controlled by
cintrolling Im.
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The Designing Principles of High
Speed PMSM

MR AHE S HEH
BAERER TEERR
—Ta&EK#EFEYEEH
REME - OKHE Y EEE
ExHBEHS>MAN ETF R
By ETHEAFRABEA
MK BEMAR BT E
i U S N A
KEBRYHEERTRA M
#HomAHETE# A EAR
BARE MU KEREYE
EAEAEHEFFRREAE-

After introducing the working

u

princioles of PMSM, the designing
principles of high speed PMSM
will be discussed in this part.
PMSM is mainly formed by two
parts: stator and rotor. The stator is
usually composed of silicon steel
sheets and three phase winding;
the rotor is made of RE magnets,
so there is no copper loss for rotor
of PMSM. As RE magnets contain
high energy, therefore PMSM has
high power density and torque.

— MR &R E X
BRAKBEASHEFENE
mWE - A ESER LR —
mEzeHRETR &x
EMERERERT K A
BEEERTHERTE  EEW
BRRREBREERET R W
FEAFEEG  HEEL
MoEE AR —HRBRET
AR EERXBESEBE W
RE®KEEENERE
E#HKH BHk—TZEWp
ROKE R BT E MR-
Generally speaking, what is needed
in high speed PMSM spindles is
high power, so there will be more
differences in winding than normal

P =Ky mf+

motors. The main difference is
in the density of the current for
winding in the motor stator, the
main heat energy source is the
density of the current. If the density
gets higher, more heat energy will
be generated, and if this energy
cannot be carried away it will lead
to overheating. As the current
densities for PMSM in spindles are
all very high, installation of water
cooling systems are essential to
take away the heat energy.

RS R N
BE - RHEAKA=120f/p

C B o R Rf R B
p AR Iﬂt%ﬁ%ﬁ;'ﬁ%ﬁﬁ
R ERZE DR (12)
xR E *ﬁﬁ%?’rﬂﬁkfﬁzﬁk
Etew —EERSEEHE
tLeERFRFETERIKE
B BH AT W LEES
Koo E R R R E I
35mm % A LLT B9 88 F o
High speed spindles are usually
operated at high speed According
to the formula = 1207 / P The
speed n relates with the frequency

f and pole number p. In order to get
higher speed, the frequency needs
to be

raised. Based on formula (12), the
frequency is in positive correlation
with iron loss, therefore higher
frequencies result in greater iron
loss which lowers the efficiency.
To prevent excessive iron loss, it is
better to choose silicon steel sheets
of the 35mm level or below when
purchasing silicon steel sheets.

(12)

S LEEET SN

(B IV +k, B,/ <88 [k, ><—

EBENERATER —ER
b Al 1 il
ERWAHSAETRE

BT UM E R AR R R

EREEEREE

(sleeve) A, 7 %ﬁﬁ‘zﬂi N }z@gnéﬁﬂs—é

A RE ¥
& EEWEERT E
B R AL TEHEE
EMHOLEERALRER

*ﬁié‘]@‘?%@%fbﬁﬂ%ifiﬁ
B EZEPEBTHEMSL

Al S Sl G S s
The magnet flying off is a huge
problem for PMSM and an obstacle
for the designer to overcome. To
prevent the magnet from flying off,
the motor isoften retained within
sleeves.When choosing sleeves,
besides cost consideration, the
change of magnetic fields and
eddy current loss caused by the
conductivity of different materials
for sleeves also needs to be taken
into account. These factors can
affect the temperature rise of the
rotor and create thermal expansion
and lower the efficiency.

K& 8 K % F % £ %
BEEXTEHRZ— At
mABEREERTHES
g oo tox BoEE MR
H LR EEEN— R H
BWRERERMKSLE K
REEW —EgEHEBEBE
(cogging torque) : & &K # & ¥

ijﬁ‘ﬁ)\ OB R
TREZEHA-FEHERILE R
#’ﬁ?—%éﬁ : ﬁtﬁ%ﬁﬂﬁ%?ﬁﬁ%ﬁ%

P HEBEELEZIRA
KA AR T R R
3 B M E R Y E E oW
K FE o KB EE
= EWHE EREE
B (R UH OB O E A E F R
#HHRE UL mER
Ao s AR FE
7 iR R R OB o

The main demand for spindle
motors are low vibration and low
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BS k#FErEzBEREELZRE
Figure 5 The Theory of Torque Forming in PMSM

noise. Therefore, eliminating the vibration and nose of
the motor itself is a point of concern for motor designers.
There are several causes which lead to motor vibration
and amongst them. If the PM motor is set in motion
without input current the periodic waves of rough
torques can be felt, and this type of torque is called
cogging torque. The main reason for cogging torques
is due to the interaction between the permanent magnet
and the stator's teeth. Thus lowering cogging torques is
a necessary condition when designing PMSM. How to
lower cogging torques depends on the designer ; it can
be lowered with methods like choosing the number of
slots and poles or skewing the magnet, etc.

REAHR Y R BRI
AR

The Development and Future of Anderson’s PMSM

BOAT B R EMmA S R kR E
HEE L ZX D BmTHEWHEFER  BER
TECHBAK#EE Y EZ  EACEHHPCB
fE BB EXRAMAEE AN E S E R KU
BE - Ho Al mEAKHEE Y HEWIBE
HmmBE AR = o ¥ H 88K
R RERRMANBRANAABEBREHE LR
AR EMEBENECT  KEREFHERF

B H T (2.7 kW) & RE B E (1.2 kW) B/
L HERTAREREEENESN S EEML -
At present there are very few manufacturers who
produce and develop PM motors for high speed spindles.
To respond to market demands, Anderson has decided to
develop PMSM on its own. 60,000 rpm high speed PM
motors have already been developed for PCB and glass
cutting industries. Figure 6 is the outward appearance
of the high speed PMSM, and its specifications are
shown in Table 3. When compared to existing 60,000
rpm induction motors, the newly developed PMSM can
produce more than double the power (2.7 kW) of the
existing models (1.2 kW) with the same outer motor
diameter. It proves that PMSM has a higher power-
volume ratio.
FHILGEARER Y HEEW T8 ALFH
BReamEAMEFOEHEE Ak RE
B4 B 4 5 7% (encoder) - E @ it W LL & 4T
Bl W F - s B KB E AR R
e R R ER HRABRTHEEN NI
LeRE BEENIRKXLELEERKE-
Spindles with this high speed PMSM have higher torque
and better control response, thus the spindle with can
perform rigid tapping. As PM motors have shorter
acceleration and deceleration time, it can have a better
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efficiency in processing time as a whole for processing works that require frequent changes of blades.
WEEABRATEERRBERBRANEEERES TULE—EHNWEE®E  KREHHLM
EXAFERABAERGEE LEAMM ERLTEZEEES EREABERELAHRF N -
This model of high speed PMSM is Anderson’s first step into the field of motor and a new milestone for the
company. In the future more motors will be developed for industrial needs . It will reach the perpendicular
integration of machinery and electrical machinery, and make the products from Anderson Group more competitive.

G 2 R~F size
Motor parameters
Bl
%l; B & B 184 VvV
Drive voltage
%lviv B E 11 A
Drive current
T R
Rated power 2.7 kW
A E o R
Rated rotation speed 60000 rpm
A0 77 =X _
Cooling method Water cooling
= AR < 48 mm
Motor outer diameter
w3 = . 2 *Z BEAKBEY BEEHE X
Eo & & KuFE ¥ HEINH

. Table 3: Specifications of High Speed PMSM
Figure 6 Appearance of PMSM P grep
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7 B 58 (Arnors Fang) From Sogoted
| % (kai Liu) From DPC
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B ELHE BT AW
SEFE BEHERS S
EHMIT B BR K
TR B R B
ok 4 R R R
# BHTHAEERE S
B LLRE SR MR
EHEH BRELT
REXREELHHQHA
FH AT R EH o
SHERRE SRS E £ E
EEG AHBEREEE
BEEHINAETLENE
R E AR T
WO AT R

The international laser industry
categorizes laser products into
eleven fields which include laser
processing, medical, printing,
light storage, measuring, testing,
educational and entertainment laser
instruments and equipment, laser
components and communication
laser parts, and laser materials and
parts. The laser industry is the core
of the electro-optic technology. The
United States lead the field of laser

technology application, such as

measuring, and where the first to

implement high power laser into
the motor industry. Meanwhile,
Germany leads the way when it
comes to laser material processing
equipments.
FARMERNT 28 E R
EERMERENGEREHN =3
B MEEHEZEAF 4
L 3 & 2.CO2 -~ Nd-YAG &
HHEZTERR  UEH LA
ITHRBZERMERRRE

BRoETE L
JERI®RT BHETH
St R R B NE T
Mot & R A R F &
W o T 1R & [ (L E AR
MEmIBF - &%
T ER R
RHREZERER
fF o T & F 461 9% 8
RMAaz8RER
TXRAREREZ
&R o TR 1% S E
EHEMEREER
EHEEEN  f
=3 f1CO2 » Nd-YAG
FBHIEARERBA
OB AT ORCEE o AR
B R E A B R
JERMEHME  H
BE 36 A ARCE SO B K R &
& 17 %) 4% #% (LASER SCRIBING) -
LCD ¥ e A = B A4 4T Bt - 2K
HEBERERTEAEEE > K
AR g T AR B AR A
B R M EERMEILF H M-
The application of laser technology
can be divided into laser energy
applications and laser signal
applications. In laser energy
applications, mid power CO2 and

Nd-YAG lasers are used as the
primary light source and laser light



is used as the tool in fundamental
research and processing
development in manufacturing
processing. Industrial laser
application have broadened from
traditional use to microelectronics,
micro-optics, and micro systems.
The works range from fundamental
research, processing procedure,
optimizing design to installation
and operation of manufacturing
processing equipment. On the other
hand, laser signal applications are
mainly in industrial communication
and medical usage. The laser
technology of Anderson Group
focuses on laser energy application,
which is using CO2 and Nd-
YAG laser lights as vehicles to
design optical paths and research
for manufacturing processing
development. Currently, laser have
been used in machines such as
acrylic board laser cutters, solar
equipped laser scribing, LCD light
guide panel core drilling machines,
and laser cutting and forming
machines for flexible printed circuit
board. There are future plans for
applying laser technology in cutting
of glass touch substrates and drilling
of ceramic substrates.

— ~ B IER
K33 RiEaEs
2. The Application of
Light Guide Panels and
Developing Trends
%A% (Light Guide Panel)
BAELEA R EML S
HoEREG R T ERA
FEH L LEIFHEEHA
mYEE METFTHET S
oy R f SR SE E O AT R
By 3R JH o BOJCAR PR A M EY ROF
EREMKRER  EHRBEC T
fy [H % B ALCD Z £ fl & H
oAV EBEGLEEEZR L

MUt RBERENEE - FRE
ZTFT-LCD 3k % & % & th & R
FH AMER HRREET
BRABAAGREFR £
R SITFT-LCD & # /N R F F 47
EMEAR BRI G EE
B WM EEF RLCD M
AP OLIRA T B
WEEESFMEGEETR - H
AR A e b 35 | % WILCD |
R & > BP R AL B — {ELCD B
o HWAEMAF o XLE KR
EE ARHECEEHN KD
BRI M AW RS- BWNEA
BEB=+2ZBEEERINE L
WAL BT RE - PR M
mEMFEFTEARREH - AX
ALED # ot # 41 7 7R & & AR #
W% EEENR LED Z X R &
BRI HE NS EL RN
HAHBRBFREARZEH
H o B ALED St IR 5t K K 1R &
BRI T AT RS o H
B 6 SULED # 6 A% 4 dw [E — P
T BATER AT HER - [1]
Light guide panels are key
components of LCD back light
modules. They are used to guide
the direction of light into plane
luminescence, achieving high
brightness and homogeneity. As flat
panel displays decrease in thickness
and increase in brightness and
resolution, the demand for the size
of light guide panel microstructures
has reached the micrometer level
and the difficulty of core processing
has risen. As the usage of LCD
increases by the day, back light
module, which plays a key role
in resolution quality, proves to be
very important. High brightness is
a critical demand for TFT-LCD.
In the recent two years, due to the
mass demand of LCD and mobile
communication, manufacturing

RTERAT ~ B R

technologies of large sized TFT-
LCD and medium to small sized
computer tablet PC panels have
been continuously introduced to
Taiwan. The light guide panel is
the most important in back light
module, as it is a key to controlling
the balance of light emission. More
than 30 manufacturers are engaged
in producing back light module
related parts and these parts
show the highest degree of self-
sufficiency of all key parts. Light
guide panels are installed at the
back of the LCD panels on edge-
lit LED back light modules. The
light of the LED shoots into the
light guide panel from its end plan,
spreading evenly then shooting out
from the surface of the light guide
board. As the brightness of LED
light source has vastly increased
and the processing technology of
light guide panels has improved,
edge-lit LED back light modules
have become the main stream of the
market, as shown in figure 1. [1]

BATEARK S AR LB 4
AR 7 ARRIE - B LK
] %2.0-0. 6nm #y B % /AR > &
H G i 2 3% A 8 1= A FILED
P57 8 LR B B (R - A B AR
WA ERMt e HE - FHAE
HARERE N EETERK
THRBEERHORET  Ex
REAMERERE > T HEE
BEmE - HEl AT B
WA B AR R R AR L
A AR B A E s BT
BBRMA  BEETHABMERN
J B 8% By A 5 BB R A A P
ARL R B AT R BT R F OB o
EWMeE&EBH=F ZEH
¥ BAE ) HAKS
e~ T W Modilis % % 3 B 4 71
BB B R R R
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MHWEX ZTAXAREETE
% i AL E F0.8~0. 6mm ©
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B AR ZEEEWL
MEHE(wE =) bmhEE
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R R AW E LR [2]

Currently most of the light
guide panels are made by
plastic injection molding, and
the structure mainly consists of
acrylic boards of 2.0~0.6mm. As
back light technology tends to
use LED as its back light source,
the manufacturing of light guide
panels becomes more difficult.
This is because when the size of
the back light source decreases

Small Medinm Size LGP

(Thickness)
i [

o5 [T

0.6me 7]

2.0~1.0mm, but the thickness of
light guide panels has degreased to
0.8~0.6mm as a result of market
trends and demands in technology.
As manufacturing of LED back
light modules develops, the
applicable and demanded future size
of light guide panels can go down
to 0.5~0.Imm and can even learn
them the name light guide coating.
The evolution of thickness of edge-
lit light guide panels is shown in
figure 2. Due to the sudden decrease

= LED Thickness
= Injection Machine
= LGP Bending Izsne

0. Smm 4 T

[ |

R AR A ETHL S

light guide panels

to display the product’s ability to
decrease in thickness, the light
guide panel has to also decrease
in thickness to reach the goal
of the whole product. However,
as manufacturing technologies
of ultrathin light guide panels

0l 36 5 AR 2 B JE 9 A A8 %
Figure 2: The evolution of thickness of edge-lit

in thickness, some problems will

arise in light guide panel molding.
If we wish to make thin light guide
panels with traditional injection
molding, we need to be equipped
with an injection molding machine
of high injection speed; even so,
there is a limit to the thickness of
its products. Currently, 0.5mm is
close to the thinnest that can be

Protection Shest .
Prsm Sheet
(Vertical) ™.
Prism Sheet
(Honzontal) *-.8
Diffuser Sheet..

that are low in cost and meets

current and future standards can ~ made from injection molding for a

indicate’ this type of technology llght guide panel of over 10 inches.

has been using injection molding ~Therefore, back light module

of micro-lens and transparent manufacturers have to continue in

resin. Some manufacturers, such ~ pursue of new light guide panel

as Samsung of Korea, Kotobuki manufacturing technologies to

£ % ¥ %), Miyakawa, and produce cost efficient and standard
OMRON of Japan, Modilis of

Netherlands have started using

meeting light guide panels. [2]

— ~ BICRIE(CE
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3. Specification
Demands for Light
Guide Panel Core
Processing Machines

CCFL Reflector

TR : OMO Website

BH— AR EAEATEE
Figure 1: A diagram of an edge-lit back light module or heat press mo]ding to produce

Reflection Sheet LGP

new technologies such as inkjet

new thin light guide panels, but

e BTl # A 44 %  there are many unsolved problems
H oL A T ET e K E AT W
LR BFE T RAEE
36 T EEMRMRA - BFAHE

in both material and technology.
The current thickness of a medium-
sized light guide panel is about
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CRECHREZMERA
o AR E M W
(LIGA) » 57 — A 15 % & & & fir
(Galvanoformung) © ¥ 3T % & =
T 4% HEV-CUT fm T 8 i ot A B
Ao BB E o B ORTE R DAL
RFQ10 #UAT) WARZ & A
o ARTUO "L &R
BREAER - MEMEEEE
Pir A £ B9 4T i TH R R R ot
o TH R F AR T @2 LT
) BRRR (65 w) o1 & R
T kR 2 E R AR AR
T HBEMTIWERELLY AL
B RERRBRI A ES -
There are two main streams for
high location accuracy metal cores
for light guide panel injection.
One is LIGA and the other is
Galvanoformung. The newly
developed micro structure V-CUT
technology is very difficult and too
high in accuracy, and are therefore
mainly used for medium to small
sized panels (below 10 inches) and
not deemed mature for use in large
sized panels (10 inches or larger).
The laser processing machines
produced by Anderson Group are
currently used for light guide panel
processing of medium to small
sized panels (below 22 inches) and
large sized panels (65 inches) with a
focus on steel sheet core processing.
The main points of core processing
is the shape, diameter and depth of
the holes and the control of structure
balance.

EARBC-EHTEME I T
SRR AR LT BB E K
The following are required for
specifications of steel sheets used on
light guide panel core laser drilling
machines:

1. EHTHERT TR EE

R R BB L o Bl Ak
PR B W OCAR AR A B E
THERTRAERRE T -
The steel sheet for laser drilling
cannot contain machined traces or
dripping and shall be judged by
lighting injection or heated-rolled
light guide panel module. The
brightness needs to be balanced for
the area to be drilled.

2. ABATHATRALTAROS o
16 : 9(1440 x 810mm) :

16 : 10(1400 x 875mm) :

21 : 10(1440 x 685mm)) °
Effective drilling procedures have
to be larger than 65 inches, 16 :
9(1440 x 810mm) : 16 : 10(1400
x 875mm) ;21 : 10(1440 x
685mm)).

3. fE Aes s DL k8 AR - K SH
R ERERR =+ HE W
BB AR E AT BDOT B
B(EEXKLOHER) REE -
Use steel sheets of 65 inches or
above, divide and mark 25 points
on the sheet. These 25 points are
for testing the DOT diameters
(including crater) and depth for laser
drilling.

4. 0l & =+ 7 B F 4447 BDOT K
BRERFEE > DLHRE A50um #HFE
£ ASum EH AR HARRE
E%iéjfﬁi&lm ZW ’ /%)ggﬁ%é
T EE0 5um 2 W & A
(25 B A1 BING AR FFHE) o
Test the laser drilling DOT
diameters and depth for the 25
points with the standard diameter
of 50 um and depth of Sum. It is
qualified if the inaccuracy is within
+5um for the diameter and £0.5um
for the depth. (1 failure out of 25
points is within acceptable range.)

S.ER—A R T WA H E &
ﬁfg%%—ti&lmzm%é\%o

The relative location accuracy on

RTHRANT © SRR

the same test sheet needs to be
within +5um.

6. WA MKRNTE KT H%

MEEHSE BE KT E
et iR EREHE KS)
If two sheets are tested on different
days with same laser parameters,
image and drilling conditions, the

above requirements (4, 5, and 6)
need to be met.

7. EHORE R FHEEE
PREFR =R BEAMEE
#7200 8 B Hm T &
FHRRE LR MM 5 06)
The laser drilling procedure needs
to be able to continue for at least
three days as a dot image contains
around 72 million dots. Also, the
above requirements (4, 5, and 6)
need to be met after processing.

. BHATHBREY MK
T B % B &8 TR
BRER AT RS R E
HEBREEEFHTHERSE
BT/ AESVIAREE-
During the laser drilling process, if
the steel sheet is not fixed with tape,
there cannot be occurrences

of shifting or lack of suction, and
the back of the sheet cannot be bent
through the process.

0. $MAR R < #1462x844x0. 3mm *
ME ASUS304 - FATITEM G
THEEFELEL2S0ZWNAE
1 o

9. The size of steel sheet made
of SUS304 is 1462x844x0.3mm.
The qualified plane precision of
LCD light guide panel core drilling
machines shall be at = 25u.
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or nght Guide Panel
Core Laser Machines

BARECERSE TS
BAr BHEHEFPREMFH
B A% (8% EE P L&
WHARE)  MmBERTATHME
BRG] Wk E £ BH
DN A S [ A il i o 3
R A BB EREEAE
oo M E TR E
SYR L EH(FH—Hxt
& B A HoAh Bl Rdxf
£ owMEN -H TREKA
FEBEFHREGF(WIRE
B) o R ET SR B
mMIemREZEZ(FH
SRR A A EE) - At E
5l 0 S AT R B A A
L B fFCCD & L - A % F 4
FHEH AR RKFH
4% (laser scanner) * 1k 1& & & B
Yo fF SH AR IT B ( o [ [ %) o S
THIEFL/25 LR LB K
JE 4w it B BT o

enable -

FLAR % A52. 0lum: BE X 5
5.17umo(f€é\§)ﬁfﬂfr§%$)

The procedure of processing
for light guide panel core laser
machines is as following: First,
the client offers the dot image
(usually made by the optical design
department of the client). The
design of the dot distribution is
to spread the light guided by the
light guide panel so it can shoot
out of the surface of the light guide
panel evenly. Then read the file
with the file converting program,
set the parameters for the image
for laser drilling, and convert the
file (there will be one index txt file
and the rest will be dxf files, as in
figure 4). Open the main program
and first set the machine back to
origin (as in figure 5), and insert
the steel sheet to be drilled onto the
processing platform and fix position
by vacuum (the sheet needs to be
placed against the edge). Read
the txt index file and perform
trial drills, adjust the position
according to the red light for CCD
positioning, then enable laser. The
laser will pass through the optical
path and the laser scanner and begin
drilling the steel sheet following the

I I I
AT . T T
e Am < i~ s a €
A ks AL A P
B ’Eﬁ S e S e
g [ ! I i
A, —+ . s
I e T e v ¥ ¢ e o
! ] | ' !
T Ly T\ T A
L e PR | PETRRRTRR] (1 ) [a—— Y
11?‘:3 \.I_;,-J +..|}_§ tlk_)) J’?_,kr’).’. )
I I I I
o~ - o - v
) T S
T [ i v 10
I )l
i *

B= sERAATEE

Figure 3: Diagram for steel sheet testing

procedures (as in figure 6). After
the processing, the shape, diameter,
and depth for 1/25 of the total holes
will be shown as in figure 7. The
diameter is about 52.01um whereas
the depth is about 5.17um (meeting
the client’s requirements).and depth
of drilled holes

h ~ BIRIECE
SN LHERVHERR

5. Promoting Light
Guide Panel Core Laser
Machines
2HREXRBERETEL A
R R Koo % BAEE
Xre kR EAHBTERXA/E
A W f o ELED TV E %
] 4 T Mitsubishi Rayon %
H ATV BB £ Z 4 & B
The top five manufacturers
currently hold 66% of the global
light guide panel market share.
Chi Mei Corp. is Taiwan based
and the other four are Japanese,
with Mitsubishi Rayon being the

main supporter for Japanese TV
factories.

MESAKARTE BT H
EE XN W AR
A HBBEHEAGS) TOHSE
EECERE B RPMMA F By
AEBERE AR Z BRI RA B
EAEEZE AR ABER & T €
B g Ee #2010 FH
BRI JELED TV E AR E &4
HEAE R FEATEHARK
VI~ 46 R TR M E S AR
ATEHEASFEE U E4% (3] H
MEEEEMAENERKRE
Stim T E M - B R B W
R FEAGBBRER
MERELREXK - BRI
Bz W NN RTLED ®
HAR A HE R KRR TTV &
AR B o EE A % (a0 B\ AR



)  RERARMEHBERF
EMABRARBES WAEM
Mo EERBZMME e &L

7T ARREEEM > £lb®
FHEeREZE BFEAMKS
MRBEEIRERE AR
o &l N S )
AEEAMBE  EHRATH®
HHEEH T BER R K-

As for Taiwanese makers, besides
Chi Mei Corp., Forhouse has the
ability of designing light guide
panels, and its investment Evonik
Forhouse Optical Polymers
Corporation has started producing
PMMA which helps reducing
the material cost of light guide
panels. However their light guide
panels are made only for their own
usage so it will not reflect in their
revenue. Wahhong has introduced
its product line for edge-lit LED TV
light guide panels with Forhouse
designing and Wahhong cutting,
polishing, and printing the panels.
This product line is estimated to
take up 4% of the year’s earning.[3]
The light guide panel processing
drilling machine produced
by Anderson Group is a new
manufacturing process and has to
operate in coordination with heated
rolling machines for molding.
These machines have successfully
made their ways into medium to
small sized LED light guide panel
factories such as LEDyoung and
large sized TV light guide panel
factories like Forhouse(as in figure
8). In the future, these types of
equipments needs to combine
with large manufacturers and
make adjustments in accordance
to their manufacturing processes,
understand the application of the
manufacturing processes so that the
machine binds well with parameters
of the manufacturing and can carry
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out its functions to the largest
possible extent. Then elaborate the
equipments and promote them to
other makers of light guide panels
and further maximize the benefits
the machines can bring.

I\~ i
6. Conclusion

TR AR B G IR R B R E
RAR > FABMAT R ERBEEM
R AR FReEEDE
REEROBEGELE  HEMHE
REEWMERDPEENE o &
REEEZ BUEEAEEERE
BRAWLZEERT  HAE
MERZBABRE —BAER
BROHY BRET ~ BAEHT - A R
h BERSNGGEELGEE
AR Z s T B AR k-
TREHREMSEE EH
g EEXAREESH
- BERAERENT H
o ETEREEERT
MEEEERL BEHLE
JE B - ® B IE WO E (4] o
The light support for LCD panels
comes from back light systems.
As a back light system supplies

light sources for modules, its
quality can directly affect the

resolution quality of LCD panels,
and its value and importance are
next to the color filter. Under the
multiple pressure of losing weight,
decreasing thickness, and lowering
cost, most parts of the back light
module industry are putting
effort into developing design and
manufacturing skills of integrated
light guide panels, integrating
functions of diffusers and prisms
into light guide panels. In other
words, making microstructures on
both sides of the light guide panel
to ensure light shoots out evenly
from the surface of the panel with
accurate direction. The aim is to
simplify the structure of the module
without lowering brightness and to
provide front brightness with as few
optical coatings as possible.
EREE®TEE ZF K
T B A% A B
PLIEEF R X % £ - H R0k
Z| (Etching) ~ & 4% # 1R (Stamper)
4% 7 fm T (Slot-cut) & 7 R 7
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The measurement for the shape, diameter,

FEBBEZTEHR - BA A B
AR SEELME R 2NME
mRAEFER BT % ZRIULEKRR
STAEE o BTl E R R E ST E
T FlEHRE R R

THEEMHMNE  HE RER
TR RN FEHFHITEW
FLB IR RERBETE - #
WOt & 2 A B BE SR AT o T SR
BEHEHTHABNREER &
TEEEEREG ARG ENRIAR
HER - H SRR ART
WA AEE  BEEE P FTREN
A — RS U AL 1 &
AR AR A E R o Hb
MHBRENEEREANREE T

R EEH FHAFER AR MR
FREARN BROBEARAZA
TRHBEL REAMNAER - ER
JE G m T8 AR 69 B OEARE S E
EEE BRIl L RE
KB R A R g e ] TR e

Under the command of raising front
brightness, the current main stream of
light guide penal producing technology
is the non-printing type, using etching,
stamping, and slot-cutting to form
microstructures with patterns of dots
or channels on precise modules, then
utilize the injection molding method
to produce light guide panels which fit
the characteristics of optical design. All
above techniques are with merits and
demerits, including diamond cutters
snapping when making the module,
and the use of TMA to design modules
making the process costly and time
consuming, along with the difficulties
of variety and large sized production.
Therefore the processing method using
laser drilling can take advantage of
the special features of laser and the
design of light routs and adjust the
power, frequency, speed of the laser
and the size of grids when drilling, and



T

N RSE ( TAEAT 42+ 450x550 mm)Medium to
small size(Work procedure: 450x550mm)

AR ZAEAT A2 £ 1600x1000 mm)
. Large size (Work procedure: 1600x1000mm)
J\ ¥t & s} [E Figure 8: The exterior of the machines

control the shape, diameter, depth, and density of holes. Using different dot distributions of optics, the steel sheet
can perform optimal front brightness and light balance after laser drilling, heated rolling, and lighting. Varieties
and large sized manufacturing also become possible and the cost can be lowered as based on information offered
by clients, one steel sheet can be heated rolled into 10,000 pieces. Thus, this new manufacturing process is being
introduced and operating. If the light lost in reflection within the light guide panel can be reduced by controlling
the characteristics of laser and the density of optical dot distribution, and the light usage rate can be raised, a
difference can be made by these light guide panels manufactured by laser processing. If this can be achieved,

future benefits of this new manufacturing process and its equipments can be anticipated.

T~ &30k
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WREAMBT
SHIEE
The Rise of Furniture Board
Market in Asia and Opportunity of
Anderson
WERRER AL MAMK B EHLET RS K

s AR F R - B AR 0SB AR - At R
FYHUAETRR2MERE GERE 2B
BREGEFT BREADRBRISHETEE/ #H
18 KB U s B R R A B R KR R
(BEHTHEEZBABMBELFOFUL) -
In recent years, the major material used to manufacture
furniture changes from solid wood to plyboard, lumber
core plyboard, medium density fiber board (MDF),
particle board or oriented standard board (OSB). It is just
like the building changes from a single-story house to a
skyscraper, which is an unstoppable trend unless human
population decreases dramatically, livable/cultivable land
increases hugely or the time a tree for a useful timber is
reduced greatly. (Ordinarily, it takes more than 30 years
for a tree to grow big enough for furniture making.)
BEHGBEHARS  E—LBATTHE
st o DU R B H 7 AR R R IT R 2 A
K (particle board) = ¥ i 4 15 # i% OSB & (oriented
standard board) * A% Bk K & - AR E R B0
Wk - MR AT TR MEE o 4

ZHiess Al ane vouy; VD

Bl M Epa s RT - e i3 5HaK
ZEHOARKBAME LRI R R TIEER-
Nevertheless, these are unrealistic. The alternative
idea “using small trees to make furniture” sounds
more feasible. In this case, a tree is broken into pieces
to make a particle board or shredded into strands to
make an OSB, and then we use this board to make
furniture. Therefore, the rise of board furniture will be
an unavoidable reality. Especially, a piece of custom
furniture system which has custom function, size and
color and can be assembled on site will become the
mainstream.

#18H : Explanation:

I BERZFREEEUT AR ARG AR RT
BEBZERBR SBARKAESERRSE -
1. The materials used to make particle board usually
are the chips left from making solid wood furniture, old
oak trees which stop producing resin, mixed forest or
artificial coniferous forest.

2. EWALHA R (OSB):oriented standard board
A 3-5 FULZ AT R KEmh  BXX
A AR > MM ERAERRE  ERTWHE
HRiwm s DR - IKEA FH#BLERE -

2. Oriented standard board (OSB): The over 3~5 year
old trees are shredded into strands first, and these strands



can be crisscrossed and bound to form an OSB. The

weight-bearing ability of OSB is good, but its surface is
rough. It is rarely used in the market. IKEA has this kind
of furniture made of it.

WAREMERNERE
PEIE

N

Major Applications
of Furniture Board
WRERELBLERE DR AN T RN ER
B HulwwEB8EERAEAREZRMA K
AR AR BERAR  BAR S BS0IR WA
(OSB) R &R #lR.. £ ERHER KA
PR

Board furniture, as implied by the name, is made of

board. In the current market, the most used boards in
furniture includes lumber core plyboard, plyboard,
medium
density fiber
board (MDF),
particle board,
hollow slab,
oriented
standard
board (OSB),
honeycomb
board,
foaming board
and so on. The
applications

B 44k Virgin forest

can be

categorized as:

A BHERERXE
Conventional Board Furniture
RERERZBFTERNREZRM
BEURRBEETREERN  EEKEHNRE
Al DL# A AR B B R R SiMDF B 3 47 B i (£ A
Boards are commonly used in conventional lacquered
furniture. The plyboards are usually bound with polly
wood. But for low price furniture, the particle board
bound with polly wood or MDF directly punched and
spray painted are used.

HEXE  HERARHWOCHAERZR  URE
JEAHETEHEEH o

Distribution channels: When it is put on sale, it has
usually already been assembled. The main distribution

RTERANT ~ SRR

channel is a furniture store.

B. B jt % £ /Furniture Units

WELLE AR KZE AR A PVCKE R R K
HEERA BRAEREE BEE EHE
KiE-EFE2 L4 M EMH-FE TR A
Particle boards or hollow slabs bound with PVC veneer
or paper skin are used as major boards to make furniture
units like alcohol cabinets, shoe cabinets, TV cabinets,
cloth cabinets, desks, 5 drawer cabinets, book cabinets,
etc.

FTEHERB: BB B KT H HE
A RMAK BEPATREL MK
WO R ADIY B TR Ao B FAEBEEE
FEHR ZHEREB KR EB

Atrtificial fast-growing coniferous forest

Distribution Channels: Mail order, online
shopping and shopping mall. When being put
for sale, it usually has not been assembled yet.
The customers need to

deliver it and assemble it by themselves. So, it is also
called DIY furniture units. This kind of furniture usually
has the advantages like light weight, being easy to
deliver and bargain price.

AT HEBTTARME HMFEEHHIHR
ABEEHER EAKAMEEE XZFEE A F
A EAAN R A B BB NHE
There is a system furniture unit as well. Its
manufacturing and material are the same as system
furniture. It belongs to a series of furniture designed by

system furniture manufacturers or furniture companies
and is sold in merchandise-in-stock mode.

DEBF R E R E - B AR
B -
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new tec

Batch production is used to make the
furniture units aforementioned, so the
cost is controllable.

31 ¥ : Explanation:

BN BT E RN YR
B2 ffRH/HETHERDNE &
EELEMEMEE N H A KR E R

S

# 2R E R(A® EH ) LT HI
&k ®W A B APVC 3 4 Zz3mm K K OB M
Hollow slab: The hollow slab is usually made based
on particle board trim outlined as H / [ frame, using
the frame trim to reinforce the drill holes. The inside
space will be bound with Styrofoam or honeycomb core
(sometimes without any of these fillings), sticking 3mm
plyboards covered with PVC veneer or paper on both sides
of it.

ik N
Honeycombed Board :

FUCEMZ S ER ETHE A0

It is usually made of solid

honeycomb cores with 8mm or MFC board binding on both

sides of it.

MEC ﬁ : melamine face chip board Bf LL# &4k b T ik

A £ W Z AR

MFC Board : Melamine face particle board is the particle

board with Melamine board binding on both sides of it.

C. sTHA KA

Order for System Furniture

BEUMNFCHR RS ER A EEMH - HERXS

CRAMEAALE  EREFPEFRFEHLRE N

MARGEL 2R EEAE  LEEDZRE

mEFPHERAL BXHEIREKERELE £E

TRE - BHEEPRMAGTSR  HAABEER
EHREFRARTELRZRE - BRET 2 H A

2R B FE R G RME R RE

The main materials for making the system furniture are

MFC board and honeycombed board. The following is the

marketing model. First, the interior designer will come to

client’s place for measurement, selecting cupboard types,

colors, and functions according to client’s needs. And

after the 3D illustration is generated and confirmed by the

client, it will be sent to the factory for production. When

the production is finished, the cupboard components will be

sent to the client’s place for installation. This is why system

furniture is the most functional and convenient furniture.
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And because system furniture can have full-use of the
space, the demand from the market is growing fast in recent

years.

IRIEE AR T B

I THE

Board

ProductionMode

and Equipment Introduction
BETEHLABZIREZE  HBETFERE

BERTEMABALAEZZRE SR ANERK

Rt/ EEFTRTL  HELE(FHEE) R &

BAE-

The term board furniture in the market is usually referring

to the furniture manufactured without using traditional

spray painting process. Here we only introduce you board
furniture according to different production types, such as

DR PG B
The dressing room decorated

with system furniture
(TP BRI 5 L)

(Picture source : Website of Green Furniture)

DI S L
The bedroom dect
system furniture
(R Fr 2 IR 32 ELAANE)

(Picture source : Website ©

L

DIY b
DIY TV cabinet

FHF 25 3215 52 g
(Picture source : Website of Meicha Furniture)

DIY py=

DIY Four draw
FHF Al %2
(Picture source : Website «




batch production (planed production) and make-to-order
production.

#hELEE(HEALEE) - ¥ ®A

RETEHRERARAABEHELE TR
Batch production(planed production) : It is usually used
to make modular cabinet or used by the factory of large-
scale system furniture chain store.

BB W ORWE AR TR R R RE AR FHAR A AR 3
Advantage : It can strongly lower the processing cost
and increase the utilization rate of the board.

RE G FHEEUERMGEFTRARAZER -

Disadvantage : It requires storehouses to store the stocks
and there are risks of idle materials.

BHEAE menvREs NS LE
Make-to-order production : It means that suppliers
manufacture/produce by orders.

MEFET B ENERELAEL TR AERE

L- Y

" P i i W N 3 3
hA % PRI LR 8 s
rated with The study room decorated with

system furniture
(R HIETT 4460 S LA

f Green Furniture) (Picture source : Website of Green Furniture)

i DIY i
or cabinet DIY Bookcase
¢ LA FHE 25T 32 15 57 EL

f Meicha Furniture) | (Picture source : Website of Meicha Fumniture)

RTERANT ~ SRR

Either batch production or make-to-order production,

the manufacturing procedure of board furniture is as
follows :
{& =t/ % By {#f B/ # W/ # H)
(& &y [{= + & &/ 7 & {k
#3) (% ) {#® ®/ & %/ #& &}
{Design/order taking }a{order splitting /layout/material
preparation }a{board cutting}a[{sizing and edge
trimming /groove cutting}a{edge banding}]a{drilling}
a{inventory /packaging/shipping}
i B / Explanation :
HEH BFLEIHERHELFRAES
BRAEERAMHFE AHHBTERFLE
ABM ELeBHF REATRBRMHAZHE -
Order Splitting : This means to transfer the cabinet
design or freehand drawing into the material inventory
for production, and to calculate the amount of boards,
hardware accessories, and other functional accessories
that required in the order.
B & A E: ERBRMS LHA
WX E®BTwUATLRENRENK
BEHERKHAE &R EFERHER
BT R AFEZRETEERABLR £-°
Batch Production : It rarely requires order splitting, and
the products are all standardized. Therefore, there should
be no problem when using manual order splitting or
computer order splitting. And, of course, using cupboard
software to do order splitting can increase order splitting
efficiency and lower the human error rate.
BELE  HeRTEAEEFIEE
Rt~ BEe e SEATHE KA
ITHERREREAN > BEZ W8 - SLULE
A i (2w AutoWork) 7 B % & i 4 o
Make-to-order Production : Because of the differences
in cabinet size, color, function and number from different
orders, using manual order splitting will waste lots of
human resources with errors occurring. Therefore, using
cupboard software such as AutoWork to do the order
splitting is the best choice.

HE B MR BT B2 B T o B A
& BERELEGZHRE K - L35l AR
FRYE -

Layout: Map out suitable cutting pattern for process-
needed board list from split order by the color and
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thickness of board and calculate the
required quantity of large boards.

hEAEE-A¥TEFR
ERREZER KRS RMK
2-3 R(# R K B & 1 =
» DA4E b %X 8 #F (40 G plan) 3
ERAEREERE

R B E
FHEEARMZFEREE

Batch production: Due to the major main requirement

of board cutting’s high efficiency, it is more appropriate
and of course the best choice to make layout with only
2 or 3 times (turning frequency of board) cutting top
to optimize the software layout (such as G plan) and
calculate the demand of large boards.

HERELAE - AEBERTEZEEERD HTH
TE— R ABM LR AE Rt 2 MR
WO R4S R TR EHe ER R BAR
MARETHEERZ A TER THEH K
MM ERFI HERAEHE - KF R
#A R R R BB (G oplan) # T i R #o
Make-to-Order Production: Due to the small amount
of production of each order, all sizes may be needed to
cut out from a large board; therefore, it is normal to turn
the board for 4 to 5 times to cut. With consideration
of board utilization rate, complex patterns of cutting
pattern as well as calculation of the required number of
large board are big challenges to layout personnel. Thus,
the use of layout software(such as G plan) will be the
best choice.

R RERUR TR S 2 KA B LA TS H
B 7 AU 2 2 0 302 B AR P T B © 18mmMFC
WM ZAEEAE 2800mm*2070mm*18mm*28pcs
mEW®ELEE BRENERES AR
28pes BUOLL M B M R B B OF 2 R K
WA EHERFERERRE N ERH A&

Material Preparation: The large board amount
calculated after layout should be prepared manually
or automatically and sent to the mechanical
processing area. The 18mmMFC board’s standard
packaging is 2800mm * 2070mm * 18mm *
28pcs. Each usage must be greater than 28pcs if it
is batch production. Boards can be sent from the
inventory area to board cutting area by forklift or
automatic transmission equipment with no problem.
B BELESFRENE —BHERM
R #ELS A ﬁﬁﬂ%%fﬁiff}iﬁt 9
’f)ili BHEAAZZRMEEEFE

pleVVa sl Nnology and product release

# &g W OB R R DR b B O B (o
GPlan) HF M F KRB E - B E#HMHEH A
% ( 4G handing) B % &k & K ¥ & #& & & K
o2 LEB/R—% EEME—
WM BRI E R KR EE
However, if only 1 to 5 pieces of single color board
needed in a make-to-order production, it will be very
inefficient to send the entire stack of boards to board
cutting area, then send the unused portion of board
pile back to the inventory area. Therefore, layout
software(such as GPlan) should be adopted to calculate
the required amount of boards and plan the order
of board cutting according to demanded amount by
auto material preparation system (such as G handing)
automatically to take boards and make a pile first or
directly send the single color board to board cutting area
for cutting. They will both be nice choices.
HR - R B FRR T
Board Cutting: Cut large board into the size required
EMCFRAUBEEBEE A A FHALER
B iR % AZ 3 R <F2800%2070%18mm Z K A E &
K170~75Kg - HY & JE B LA T AR M ) £ &R
MHEFARBAKE-—RETR HilzHEE
EHBERARBESL REATHG LA ALK
Z # & # ( 21 Giben prisma SPTorlcon2 # ) o
MCF boards are pressed with high temperature and
pressure for higher proportion of density. Normally
board of standard size 2800 * 2070 * 18mm weighs
about 70 to 75kg. It will always be a big challenge to
operators physically when moving the board up to
the board cutting machine manually in production,
especially when there is large amount of board
cutting in batch production. Therefore board cutting
machine with assistant feed-in system (such as Giben
prisma SPTorlcon2 machinery) should be adopted.
%%ﬁ#ﬁ%ﬁ%lf}%}#ﬁ’gl%’%ﬁw%fi
BEMKREEXEHRY wFREE
HERHB &J:/THE’(T%?M?‘?%EK%”
And, due to the blade material of board cutting
machine, cutting speed and thickness will be limited.
If more capacity is needed, it can only be improved by
feed-in/out and material preparation.

BAL THERMBEANE Y ERTHE
SHERLEHLERA RERSALTHE
AR Z R R Gk I R



URF—RETH TR GEFER 28

#als HAM W E S T & B F 4% ZCNC Router (

fnSelexx) # EHEBE AL E R —ETH N EE-

Frequencies of feed-in/out and board turning while

cutting would affect the efficiency of production. For

make-to-order production model, since repeatedly

feed-in/out and cutting method with board turning are

needed, it leads to inefficient production.

So CNC Router (such as Selexx) that needs feed-in/out

for only one time to complete barcode label pasting,

vertical drilling, board cutting, groove cutting and place

locking clamp will be another good choice for make-to-

order production.

R # 2% 17 - Cut Boards with Board cutting

machine:

% 2k Advantages

1. W& B F AR M R

1. Mass production by board cutting machine means

simultaneously cutting many pieces of boards.

2. B E R wlEE M EER A EREIR

2. The cutting plane is flat and neat, making a smoother

binding face if attached with thin sapwood.

#t 25 Disadvantages

L Y E BOE T  BOE A RAR A S ol A B

1.Due to the destruction of cohesion while

cutting,longer cutting plane makes boards bending

more.

2. H #| 4% 4 (scoring saw) J& B

2 There are traces of scoring saw.

3. FEHR LT R KR AR AT 8 AL 5 AR AL

3. Boards may be bumped for the sake of multiple feed-
in/out and board turning,

CNC Router #FRU# I: LACSV 1 £ E A\ HEMK

BB AHETHMERE E R HILERE LS

FLALAL - AT I T

CNC Router Layout and Cutting: The layout software is

imported as a CSV file to directly process layout, and

accordingly a defined drilling mode will start drilling

holes for preparation of processing.

1% 2k Advantages

I REETEERRM WEAZRVED  RTH
B AE

1. Incomplete board cutting reduces the deformation

of cohesion to make more accurate measurements.

2. B IR BT o

2. There are no traces of scoring saw.

3. —REMTRMEATICER- ET- B

k- HEEL) ATFRD -

3.0ne feed-in can complete multiple tasks (board
cutting-sizing-edge trimming- groov%ﬁiﬁﬁﬁﬁ/eﬁi@ ChEE 43‘%
drilling) in less requirement of

human power.

# 25 : Disadvantages

L %L RARMFE R ERE -

Because the machine can’t do the job to cut multiple
boards at the same time, it only makes a fixed
production capacity.

2. —EMRMM AR T DEER-

One machinery does multiple tasks that might influence
the production capacity.

3. HHAEMBE R T TAEREE -

Tungsten steel spiral cutters are needed, which leads to
higher cost of tools.

4. 1B UM BB HE U % A B 6T T e B R BT
JR o

Print may be marked on the binding face when a rough
cutting plane is bound to the thin sapwood.

5. % (£ IMDF # A 3 fm % il

MDF pads are needed, which costs higher.

BRHBEEBEN L8 AL E P
[1lustration: Board cutting machine working with auto
material preparation / feed-In system

CNC # 4 M (ANDI SELEXX) # Fi. B &) - ¥ &
%

Ilustration: CNC complex machine (ANDI SELEXX)
working with auto feed-In system

new technology and product release



lL.L — — 3
$ﬁﬁm\@%%§

v

pleVVa sl Nnology and product release

h'E ‘“IIHIIHIIIIIIIIIHIIIII MR

= ﬂ

HRHER BB EHA EHARSE P

Illustration: Board cutting machine working with

auto material preparation / feed-in system

T/ B YR BEE s AR e E R
FNEF R ERAMEEH(BBREEE) X
W2 BT eV EME R RBILER R KR

Z MR R TR o R A AR AT 28 Ak 3 AR 9B R BT

DL Ft BE % o Sizing/Edge Trimming/Groove Cutting/
Edge Banding : Cohesion damage during board cutting
will result in a bend on the cutting edge (commonly known
as “Banana Bend”). If this problem is not fixed, it will
decrease the quality of edge banding and the position
accuracy of drilling holes, and the assembly precision of
finished products. Meanwhile, it is necessary to trim the
edges of boards with neat scoring saw traces for better
quality of edge banding.
OB A E B T E R AL e MR B o U R B
HEEER) TR R R ET/ BE Mk g%
T wIEXRERERAE-ELELER FHH
MM L MM AERR TULLTE M-
Usually, a combination machinery can be chosen (Double
End Tenoner + Double-sided Edge Banding Machine)
during the batch production to simultaneously do the jobs
like sizing/edge trimming/groove cutting/edge banding
for fast processing and excellent quality. However, it is not
applicable to small-batch production since the combination
machinery takes a lot of time for adjustment based on its
complex mechanical functions.

B DA1+1/2 (% s B 4% M+ B 38 I8 ) & =

BEHHR EEMLEEREERRE TF
BEME BEDITIRER: A GE/ I

[ 1 T e BT B By B R AL 2 MR (4 Giben
KEO3/KEO4) = B Al W % £ M ( R FEH H 4 F
ERBEZEMKEERNX > T FHUMBAL)
Therefore, 1+1/2 (Double End Tenoner + Double-sided
Edge Banding Machine) is the best machinery. However,
building this kind of machinery cost too much, it’s difficult

48

MMJ_%MHEM

BB ER B HEA LH AL E B
Illustration: Board cutting machine working with auto material
preparation / feed-in system
to make profits in terms of investment returns. Most of
manufacturers don’t choose this one, even it is the best .
Alternatively, the machinery with the functions of edge
trimming/edge banding/groove cutting and auto position
adjustment (such as Giben KE03/KE04) is the most
popular model in the market (only changing thickness and
color of sapwood, and edge banding program without any
mechanical adjustment).
Il MELEMAGEMER TN EE (2
HABKERBARMBL LT HERARAD E
£ E > RTCNC#3L/ TR/ 1% 4% & # 47 (ANDI
PTP or STRYKER) # & 8t i# & # % 4% o
Drilling : The line boring machine is a good choice for
batch production. Nevertheless, moving the machine and
replacing drills make a lot of trouble. Obviously line boring
machine is not applicable to small-batch production; on the
contrary, CNC drilling/punching/groove cutting complex
machine, such as ANDI PTP or STRYKER, is a better
choice.
L & SN Y
Sorting/Inventory/Packaging/Shipping :

REH LB ERN
Anderson Intelligent

Integration System
HTRAGBE E—XHHHER: XL &

R E-HERIH- KRR B
B/ E-HILELEENMPIRF AL K&
RAEEZRFAEBE RTRAABEAEAR
ez mBE REmLEDZTEZHERET X

To customize a system furniture, every case is a repetition

of these production & processing procedures: Measurement
& design — drawing breakdown — layout & material taking
— board cutting - sizing/edge trimming/groove cutting/

edge banding — drilling. High labor cost and expenses



from errors during production are the choke points of
the custom system furniture production that must be
conquered during custom production. Thus,Anderson
provides you with integrated solutions as follows:

L ER T EWNRAMAFTFFR L E KN
AUTOVORK 4 BID Z W2 M E W BREF &
ZEUHERZBBBER G L URAERE T
Btk 23D BB RE BWmE P EE T
Measuring & Designing: The interior designer visits the
client’s site for measuring, and draws a 3D interior space
graphics by AUTOWORK according to measurements.
Next, appropriate arrangement and color combination
for the defined cabinets must be made in compliance
with client’s needs. Then, a 3D rendering of simulation
will be issued for client’s confirmation/ordering when
the cabinet construction is going to be finished.

& i E: U I B % ZAUTOWORK # 8
#HTERAEL B 2*HEEELES N
EXCELH B &FwmIRMHHE L&®H
HE SHUSHE % KRIRBEMR
THEEEaHBUTEY QK F LG
Drawing Breakdown: The AUTOWORK software
from the factory side breakdowns the design of the
orders and generates multiple EXCEL lists of materials
such as: List of processing required boards, list of
metal accessories, list of outsourced products, and so
on. Integrated material lists can be issued for easier
inventory of accessories during the shipment.

@ 2 # W H £G plan 2 # AR B # LAGiben #
R M AT AR 2 R R Z CAMPRO Nesting #(
8 ZNC £ - LLANDI SELEXX # # i 1T 1 K

Board Cutting: The Giben board cutting machine
receives cutting pattern from G plan to do the job
of board cutting, or receives the NC program from
CAMPRO Nesting software to use the ANDI SELEXX
machinery operating board cutting.

A. B EXCEL % #f 7 B [E AGplan X # > & Gplan
BREREZER(TEZERAE E72 8
B LA EFRRARMBERE £ BRE K-

i A% F KR A BE E K% £G handing & 4 AT
R A Tt R B R R AR M E AROAR M UK
A. EXCEL Lists of boards are imported into Gplan
software, which will layout and classify boards according

to a specified mode (acceptable turning frequency of
board), figure out required quantity of large boards,

RTERANT ~ SRR

and produce board cutting pattern. The data of required
quantity of boards will be sent to the G handing system
for material preparation, manual material preparation or
directly sent to the board cutting machine for cutting.

B. & MEXCEL & # # B [E ACAMPRO
Nesting 2% #8 - i 1T #F W & K F % & & 2 #
LA ETRIL L EENCE RN B HE
A & BISELEXX #% # £ 1T /1 #&/ % 4L w T
Or, EXCEL Lists of boards are imported into the
CAMPRO Nesting software, which will process
layout and hole matching according to the pre-defined
drilling mode to generate the NC program. Next, the
NC program will be sent to the SELEXX machinery to
process board cutting/drilling.

@ 5% DIGIBEN B 2 38 % R 8 M B AT RE %

Edge Banding: Use the GIBEN automatic edge banding
machine to do the edge banding job.

@ 5L BPTP or STRYKER 4% 3L #% 3 Yk / B B LA
AUTOWORK # #8 A jE 4 2 I A X EAT T K
NEE&Z 2B ERN UGB B RETEERZNX
EBITEHRILLEEBILRZNETHIT

Drilling: Use PTP or STRYKER drilling machine to
receive/activate the drilling program generated by
AUTOWORK software for processing, or use a defined
variable drilling mode to let barcode machine or
automatic selection of program perform automatic hole
matching and generate drilling program for processing.
& % E/F B/ 8 R/ H & LLAUTOWORK &
2Bk HEBEENMEE/ AR/ AR/ BE
Sorting/Inventory /Packaging/Shipping: Do the sorting/
inventory/packaging/shipping jobs using the total
material lists made by AUTOWORK.
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AUTOWORK.

HavY: G plan. G handing.
airemwore | | AUTOWORK. iy i
AUTOWORK, Drawing drsmanting Giptan, G handiing

| Frawtd —r System- ..]_,) Layout Software: = l-‘ﬂ;ll:!:nz;i PFreparation e———="=
AUTCWORK, ol
Intenior Design.

ANDIPTP. /
AL e LM GIBEN:
ANDI TP Bk ¢ ——
Complex Processing GIéEN
Machine. GIBEN. . Board Culting
hEs W S —— Maching-
Inventory/Shippings GIBEN.
Aulo Edge
Banding Machine.
—— ANDISELEXX #{4t=
L -
- ANDI SELEXX
ANDI STRYKER # & Complex Processmg
fobsiy = Machine-
ANDI STRYKER
Complex Processing
Machine.
F 2 A2
Operating Procedure
EXCEL fvx 44t n
AutoWark: ey G plan # 2 r;‘aﬂm.-
i s 4 % i 84 ot
8 A % EXCEL List of EHERE | suzaad . | Ghaing
AutoWork. Processed Optimal Demand Listfor | Material Preparation
Drawing Board. Layout Board. System.
Dismantiin ¥
AutoWork. | me System. ¢ > wofinre
Tt i fad /e
AutoWork. ANDI Woodcam. Cutting Pattem /
Design. TR L Program-
ANDI Woodeam. X P
¥ Process Program. l
ARl d R ANDI PTP or GIBEN Giben.
Inventory / Sorting/ | “#======t STRYKER i, || KE3a::% B
Shipping - 18 GIBEN Giben.
ANDI PTP ar KE3 Edge Board Cutting
STRYKER Banding maching.
Drilling Machine. Machine.
MR EERAEL:

Possible Operating Procedure 1:

AuteWork EXCEL forim#t
4 T H R CAMPRO & handling-
HBAE EXCEL List of Hd . i
AutcWork. AutoWork Processed Board. CAMPRO ’-[")U--' RLRE & handling.
B emand List for X
y Drawing Layout Boards- Material
k@ Dismantling Software, > gfaslt’::“on
AutoWork System. | System,
Den T )
Barcode Bnding / Cutting Pattem
ANDI Woodcam #o.x# &+ v |
ANDI Woodcam Process T
Program.
GIBEN KE3
e ANDI SELEXX.
2 o+ GIEEN KE3 ey
"v E:gsin ANDI SELEXX
Machinge. Complex Cutting /
AMDI PTP or Drilling Machine-
g ik 3L IE R STRYKER &% 3L4#%-
Inventory/ ANDI PTP or
Sorting/ Shipping. | W= STRYKER Drilling
Machine.
AP R

Possible Operating Procedure 2:



increase the production capacity.

3B : ANDI SELEXX # & 91 & RS AM B0 T B ILPT 42 & &

RTERANT ~ 2=

Explanation: ANDI SELEXX complex cutting is only for the purpose of board cutting instead of drilling to

CAMPRO »
bR O

CAMPRO

A T—?‘ﬁ.’:‘: rﬁ_ g

%P BiT# % 2 EXCEL

EXCEL List of Processed
boards Planned by

Layout
——ly Software.

BHEZLFE:
Demand List for
Boardss

A AR B R

G handling-
o T

G handling.

Material Preparation
System-

Customer. Rarcode Rinding / Cutting
Pattern & Unlling Program-
>
ANDI PTP or GIBEN KE3
STRYKER £l B i
ANDI PTP or GIBEN KE3
= >4
waigal STRYKER. Edge v
L e Drilling Maching. | e | Banding 5
Inventory/ Machings ANDI SELEXX.
Sorting/ * A A LA
ialials ANDI SELEXX
T A4 a5H £ 8y 2 ANDI Woodeam i "
eRIANTEK e,
ANDI Woodcam Variable Machining
Program Initiated by Barcode
Machine.
AR EERES:
Possible Operating Procedure 3:
G plan &1t
Hhig At G handling.
G plan mEE AN B R
TP A47E %> EXCEL Layout Perganddust G handling.
ik e lor Boards. Matenal
fo T84 _,.,L_zé. " Software. P(Z;‘;;’a“m
EXCEL List of > P | System.
Processed Board
Produced by Customer. e
Cutting Pattern /
Program:
GIBEN KE3 .
ANDI PTP ar Ty
S Eb/Ar e/ STRYKER #% L # -
¥ 5 _ GIBEN KE3 p—
3 < ANDI PTP 4 Edge <
Inventory/ L Bandin ot
Sorting/ STRYKER Drilling ng #
i Machine. Machine. ;
Shipping. Giben .
1 Board Cutting Machine.

T G445 25 1 67 ¥ 2 ANDI
Woodcam 2 $1.7) A m T42 A
ANDI Woodcam Variable
Machining Program Initiated
by Barcode Machine.

oA fF ¥ T 4
Possible Operating Procedure 4
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UAUTOWORKE £ z3D#E & ¢ +
3D colorful virtual diagram made by

tAUTOWORKE £ 23D £ rga st | +
3D interior design made by AUTOWORKs

AUTOWORKs

A B 4] ] o F L¥] 3
Jeac piece color R g widlh depih thickzem  EREEHE 8
HEE 71 AlS 10 566 B0 it 566
ENE Bl ABS 10 L5 30 18 566
i 1l aps 10 T4 330 18 T
IRiE 71 ARS 10 54 0 k] T4
aME &7l ABS 10 563 397 18 563
EME o ABS 10 563 3 k] 563
HibE &7l ABS 10 563 330 18 563
2EE &1l ABS 10 63 3 L& 53
i 11 ams 10 T4 33 L& Te4
TRiE 71 ARS 10 o 320 16 T
aME 71 ABE 10 2o 39 18 957
EME o1 ARS 10 w7 387 it @n
P

AUTOWORK-

L AUTOWORKE & = fw Tigat F B anfe 4
Example list of processed boards made by

sAGplan & £ = EAbHkrr s a4
Example of optimal layout made by Gplan-

MG annm TERREE
1 m 10
2 m A0
3 HD & FDENE
4 =D & KDERTLNE
5 W LD
6 Wi w-Di
7 WR (W-37) MOD 32
i W 30 7953 0
9 Wi W 1 201 00
100 W130 E A28 m
1 Wie W L0
12 Wi TN 1B
13 W =W 210 00
4 Wi PV 0]
15 Waed (W 2501 00
16 Wik W 28010

] 1 ]

T LB e wr | ma |

g E Lz woodcamsgFLEE s 7]+
Example of WOODCAM drilling program
founded on the basis of varniables«

L4 232 A WOODCAMEE £ 38 47] +
Example of WOODCAM program founded
on the basis of variables«
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Conclusions

ADHABRSAEFEMH ARG BATHAZEFARA BN B2
FAZH AFEXEBEXRELTARRAHE/ EH BTLA KX LK CE MR
T HTRAARZEAEL E BB AT ML v RNRXTBNEW GFE AFEWE T K
MEFE—EHRHHEETHNRERERSNE REERLNESCRA BN R T EWNM I T £

Increasingly larger population and higher house prices, the housing area everyone owns is getting smaller and
smaller. To fully utilize the space, and arrange furniture more practical in use and artistic in exterior, custom system
furniture will be getting more and more popular. Owing to the production of custom system furniture involving
really complicated procedures, a whole set of software and mechanical equipment with stability and wisdom are
necessary if you can’t hire smart, diligent and responsible employees. Knowing your needs, Anderson, with our real
strength, provides you with intelligent integration system as a complete solution.
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EEA T3 R

Trends of Low-cost Woodworking Machinery

MERBNBET R AN TE 2R T HAME D AEE2000 F 5 KETHE - 1£2008 4 17 88.16 f& £
TCT B 2152.26 € £ 70 BR 1B £ 40.7% > 2| 72010 44 f18 L7 - A #2009 S 7 710.7% (B —) -
Due to the low economy in recent years, the total global amount of imported woodworking machinery took a large
decline in 2009, dropping from US$8.816 billion to US$5.226 billion, a decline of 40.7%. The amount then took a small
incline in 2010, up 19.7% from 2009, as shown in Figure 1.policy study and trend analysis

EEEaED) %EEEJL{%E/?%ET HHBE AR ER t MR RT
1000 o8l THELRS A EE WAL EH BB LA L
an Lo ] B MR T B A AT A A B R A
an s Gl AN RE AT S EE A - LR ER TR E
BHEBT BEAERELLREGEEAERNGME BRE
40 EFREBZN TERATEIEBTHFS BT HE A
2000 A BEEBRIAHREEROE R THEEH AL E MM
0 ERWER EETEHLBERTIEREATRANES
2006 2007 2008 2009 2010 HAaXEHARHE FRALHEMORE E2ENE
— | ERF MBAXGEECHE BN bEETS -
Import Value (In million US dollars) Under the influences of these causes, many customers become
B— 20062010 F 23 KT HWYE 5% 45T conservative in terms of choosing and purchasing equipments and
Figure 1: Statistics of Global Woodworking Machinery are no longer willing to spend more money buying machines with
Eﬁoﬂnf%e fg?;;é ;ljo 1]; Bl A BT E- EERE % higher performance, accuracy and durability. Instead, they look
B 5 S B AT for models that are cheaper and have acceptable performance and
Information source: Value-added traditional industrial and durability. This is when the advantages of low-cost woodworking

i tion technol lan — Industrial developi . . . .
fnovation fechnology care plan — Incusiral developing machinery comes in. Although these machines have slightly lower

accuracy than higher priced ones, their performance is within an acceptable range, at a considerably lower cost. Besides
the quality and cost, when purchasing machines, the customers also put heavy consideration on meeting delivery
deadlines. The low-cost woodworking machines are also advantageous in this aspect as they have simpler structures
and require less assembly time, making them easier to reach production plants and take a lot less shipping time when

54 compared to other models .
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TREBEREBR LN EZE BREFERNBEARA IR LT LR — G BEH(ER
BESL GHRERIHER BEZTA—EHFOTS EXE—ENARPRNFTE  HEP L
WERBLZH —ERBETUEXEESARETINRE RUBEIZBRAREANER-
Aside from customer purchasing considerations, machine manufacturers have their own strategies with low-cost
woodworking machinery. A low-cost woodworking machinery with higher capability/price ratio can make its way
into a new market more easily. In a new market where no prior entries were made and corporate images are yet to
be established, a machine with a lower price and acceptable performance can more easily raise the willingness of
buyers to give it a try.

(E(EAIA T a1t EE

Performances of Low-cost Woodworklng Machinery

—ERERTEZINFFROAEARBEN BRAEB LR £ERAWRBEHS
MIMEEEHREE- RELATIHRRBERABELCRE ELHLALGE LRI EE
EARR ITREMANBKERFHNERF SEBRFELER MEH —MESHLOHKRSE
B IRBE - A ERA—E_HAWETE R LEIAALRcEs EERAMEE
In addition of meeting basic accuracy requirements, the rigidity of its structure, the consistency of manufacturing
quality and speed of processing are also important factor. Despite being sold at lower prices, low-cost woodworking
machinery has to contain all the above basic functions, not solely equaling to lowering the price for competition and
sacrificing the quality. Instead, these models aim at simplifying normally complex functions or having only one or
two primary functions to make them easier and adequate for mass production.

—BARIHRBRREBTHO TEAMUERFR LT TAM P I TR BRKEERER
FrOUMBA T REFEREEE —BEHERET - KA FHERAIM CHAE EEBRAER
ARIMBAUAMEFOTHRAEFEOREEET CEFTEHORL RRAEREELC HEL 2 EELE
B MEECRIREAER 7R E BB EERERIREARILEN ZENEERS

Needs for functions are different between woodworking machinery and general metal cutting machine tools.
Machine tools process metal and have extremely high demands in accuracy, so the assembling of the machine needs
detailed care. It is not easy to make sure all accuracies of general parts are put into place at one time and there
needs to be experienced technicians to make adjustments, making it difficult to mass produce these machine tools.
Woodworking machinery show the contrary as accuracies of parts can be controlled within an acceptable range,
making the processsing standardized and simple, and the benefit of mass production can be achieved. The simple
and light structures of low-cost woodworking machinery make them further organized for better economical benefits
of mass production.

HARELRTHARRD BEEHERAE LT B2 BB RSB B HRT A% - 7T LR A A B R A
B AR F 0 TR ) o 5] B MR B L 4 BT B O mE e AR R (M B LB I LR NI P B 5 TR R 2 K
ETH R RER DT TER A MEEERR  BHE AR INNER HEXEFRERE R TF A
TEERERMHFRMERNFE RBROBEHREEE FTRTOENRE - REPELET | E R REF
Although low-cost woodworking machines have less functions, if they are collocated with automatic loading and
unloading of materials, simplified automatic cutter changing systems and automatic typesetting, human labor costs
can be lowered and operating safety accidents can be decreased. Meanwhile, as the machines provide simple and
clear man-machine operating interfaces, dialogue windows and intuitional steps, the time for sheet material setting,
loading and unloading can be reduced, saving great amounts of processing time and increasing the productivity of
the machine. It also saves personnel training time as the consumers do not need to spend excess time in training
operators so the adjusting time after acquisition of new machines can be vastly decresased. The clients can produce
with better speed and convenience.
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Specifications of Anderson’s Low-cost Woodworking
Machinery

THRU-FEED PTP TECHNICAL DATA WIBJ-5
CLAMP PIECE DIMENSIONS LxWxT MAX 3000x1000x50f MM
MIN >250] MM
WxT MIN 50x10] MM
WORK DIMENSIONS (FULL COVER) [XxYxZ 0 x800x50[ MM
X AXIS 50 M/MIN
MAX. FEED SPEED Y AXIS 50| M/MIN
Z AXIS 15| M/MIN
NO.1 MULTI-DRILL DRILL ROTATION SPEED 4800 RPM
X*Y ->T7*%6 SHANK OF DRILL §10] MM
X ->2+2+SAW GROOVING SAW ROTATION SPEED 4200 RPM
Y ->141 GROOVING SAW LD. §30] MM
GROOVING SAW MAX. O.D. §120] MM
GROOVING SAW MAX. THK 50 MM
NO.2 ROUTER SPEED 1000~18000{ RPM
ROUTER NOSE ER32
NO.1 MULTI-DRILL 1.5] KW
POWER NO.2 ROUTER 3.75] KW
TOTAL POWER (380V/60HZ/26A) 15| KW
AIR PRESSURE HOSE: 3/4" 6|KG/CM"2
CONSUMPTION 330 L/MIN
NC CONTROLER SYNTEC
FLOOR AREA (WxD) 4100x4000, MM
DIMENSIONS HEIGHT 1800 MM
WEIGHT 1800 KG
a. THRU FEED

THRU-FEED = Z 3 5k i & LAk
AR 1F A 3L E Ay BT DA FT DA
A A8 — Bl 46 AR B L K fm T
2 P A B BT EE R DL Bl PR %
BT FER -2 FRTE
FrIEE N R 2R R E
TR &F LR A E R T
R THAEE ARG RFINZ L H
M EE AT
The main purpose of THRU-FEED
is fast material exchange. The

machines minimize the time for material positioning and processing and meet the need for fast processing. Regarding
safety, emergency stop buttons and electric eyes are installed for both material feeding and outputting, providing true
protection of the user. Other important features are as follows:

1. PR A

1. &A1 & % Y 4 B i/ Quick sheet material fixing and zero preparation time
BEHEERTE R T FEH R LR D B RE -



When the operator switches between different sized sheet materials, time can be saves as there is no need to

reconfigure . P O

2. & M 88 B HE 45 4% 4L / High performance multi-drill module ¥ﬁ ?3'21!1-[- A é I:Il:l%é?—%
Bt e A AR EERE TRSHET M ITATEELRE -

The structure of the multi-drill module has high rigidity and accuracy, can process for long periods of time ,while

decreasing

3. BAMEE  EHPC AMEFEANT - E %7 # {F/ Dual-system structure with PC man-machine operating

interface for easy operation

HEMBEEERALEE WA BEEITH % 28 M woodcam S PTPcom - /5 HFHFE A 7 LF o

The dual-system structure combined with an internet connection works in coordination with Anderson developed

Woodcam and PTPcom software making it easy for operators to get familiar with the system.

4. BEZ 2% F/ Safety features

EREMASNRERZFLHAMER UBGREETARBRAT #HEe T/ LEL BEEAEFE
WeREREERI]-

Emergency stop buttons and electric eyes are installed for both sides of the
machine to ensure the machine can immediately stop in case of emergency,

decreasing accidents to users.
5. 5 % £ F #y K E /T / Easy to use software interface

Woodcam & B 18 5 % st LM St 2 908 > T (2 E B 7 (Pl AR 4 5L 25
B HARRNAE HEAHFELTHASLBANEE FEEE
FEHEE -RLZATHERERAHEERE M0 EFeARL
B IE AR R -

Woodcam is a software designed by Anderson especially for drillers. It offers a

convenient drawing function and drilling route simulation, and the intuitional

L G"\

windows, dialogue boxes and parameter setting statistics make the system easyf-?"c" =

for operators. Also, the work menu and automatic home function further meets
the user-friendly operating demands. ‘
6. W] 3% Bl barcode & i% 3% B % / Barcode scanning and remote monitoring
M & X 4% 3% Mbarcode Tyt - PR L A H B RNEE - BmBE R R R ERERAEGRE  UBRDEF
A5 R R 3 A R B AR
The machine supports barcode scanning which enables users to quickly load programes. The remote monitoring
function offers remote maintenance services, lowering the clients’ maintenance costs and shortensing the service time
b. OWEN (SPECTRA)

OWEN Z 7| E T EF R A =R THW T m = 2 & 25 £ S48(2500x1300mm)
S510(3,100x1,600mm) L % S612(3,700x1,900mm) © # & 1y & T 4% & 4 5l At 40 T -
The OWEN series offers processing platforms in three sizes depending on demand: S48(2500x1300mm),
S510(3,100x1,600mm), and S612(3,700x1,900mm). The main features of the machines are as follows:
1. B## 7] % %4 / Automatic Cutter Changing System
S48 J]E 6 LTI > S510 JRS612 JIE R A8 LT BB B TI R & 8 A B 1T 2 W R - 38w A2 JE 2
I HBRDEEABHR TR EHTES) -
The cutter magazine on the S48 consists of 6 cutters and the cutter magazine on the S510 and S612 include 8 cutters.
The automatic cutter changing system saves time from manual cutter changing, increases productivity and eliminates

accidents that might occur to operators during cutter changes.
2. 71+ & & # / Cutter Length Measuring System

AREENR BRASMANSER RN T TH-

Accurately measures the length of cutters to avoid input errors which can damage manufacturing work pieces.

new technology and product release
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MODEL S48 $510 S612
X AXIS STROKE 2,500mm 3,100mm 3,700mm
YAXIS STROKE 1,600mm 1,900mm 2,200mm
7 AXIS STROKE 200mm
TABLE SIZE 2500x1300mm x1 [3,100x1,600mm  [3,700x1,900mm
3. ff % BINC A # /> ® / [XAXISFEED SPEED 50m/min
Simple NC User Machine Y AXIS FEED SPEED 50m/min
7. AXIS FEED SPEED 10m/min
Interface SPINDLE RPM 1,000~18,000pm
M % WA~ ® B A fE#  |SPINDLE TAPER SK30
y% ¥ OE W % {F M M 4% f  |SPINDLEPOWER 5.5KWxl
) MULTI-DRILL 6+1
R A& H ?T Bt % 2 ## "T  |DRiLLROTATION SPEED 4,800rpm
ir% # 7] B o T g% & k5 {##  [SHANK OF DRILL ¢ 10 mm
fF 4 fp T A o9 3 4 fF o [POUR R
NC CONTROLLER SYNTEC
The simple interface helps |gooR AREA OF MACHINE 3.400mmed,600mm  [3,900x5.400mm__ ]5,000x6,000mm
users to quickly learn machine |HEIGHT OF MACHINE 2,400mm
operation. With the addition of |'WEIGHT OF MACHINE 2,100kg [2,.800kg [3,000kg

software developed by Anderson,

the cutter routes during processing can be simulated, making the preparation before processing easier .

4. ¥ A 7 fi & £ B %)/ Servomotor Drive

BRI R % M M R B I o B M R RENC BB AR E R D R E
K o

This models use an AC servomotor drive equal to machines of high levels paired with a rack structure to maintain the

basic accuracy demands for NC machines and lead in quality levels in the low-cost products field of trades.
5. H % LT #}/ Automatic Loading and Unloading of Materials

AEREPFERNMEESH LTH URIVAANETHOFEFRMERKIXZ2BIFENME-
A automatic loading and unloading can be added by request to cut the time for manual loading and unloading, and lower
the chance of industrial accidents.

BREEEALHMNRIZERE

Process Planning for Low-cost Woodworking Machinery
HWEAFNEREAFELTROGNIHEREIMEERFRET W E £ ERRIRE - #F 2|URKHRAR A 2K

U i R WA BERRAE R o (AR TN RE TE R E T HARE -

Processs planning means the enterprise plans its manufacturing procedures under limited internal resources and external

causes to derive a most efficient way to produce products that satisfy customers at a lowest cost. The processs of low-
cost woodworking machinery can be viewed from several aspects.

BRERE L KEWE FARRECE s S M A 3 o 0 AR BGERET  ET R IR L AT o ee R - A i Ay
BRI EFREEE KRR B KRR BT R ERERM— R 3eT ERERAMER LE
Bl itk BT A EALRIEN 1E - RO BGAL LB ToE DU B84 A AR BIRR ©
First, use great amounts of standard parts or parts that interlink with other models when designing. This reduces the time
needed for design and raises the convenience in material preparation, inventory control and space usage. Also, an optimal
design for the pipeline to minimize the use of pipeline consumables. Finally, the design needs to concern the convenience
of assembling, decrease the work time of on-site assembling and achieve the effect of saving human labor cost.

FooMBARMA EEE R AL TR E A RARIE B 3 H R AL S AR B S A PR St R
B R AL ST AR SRR - AT VAEAR 303 - 3R AA R R M

Secondly, develop assembling modules to decrease time spent on positioning and adjusting when assembling and
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lowering the skill threshold for assembling personnel. This can also be interpreted as increasing the versatility of

assembling personnel, as they are able to perform multiple tasks and support each other, %ﬁ Eliﬂ-l-_ R é I:lﬁl:l éé ?E

achieving better flexibility for labor use.
F= AT MATHEALZRERMATIREEYG  UBRDPRBRLENENAELF IR

fFt —EREMARESOP ML MAFFHEL AR M LIKHE-
Thirdly, simplify the checking and adjusting procedures, make the assembling fast and smooth by the parts tolerance
standard to cut down unnecessary measuring and adjusting works. In addition, create an SOP procedure for process
and assembly as the reference for on-site assembling personnel.

FH-EMEE RBEEXARCEERBGNER REERAM GO AN ERE R
DB MM ER Bl LSRR AR ERE R EELT
The forth aspect is management of consumables. Prepare pipeline consumables according to the pipeline planned
during design. All the consumables need to be accurately controlled for the most simplified use. Based on the above

details, the main points and effects of processsing planning are sorted as follows:
1. #tE1{t 4 E / Mass Production

- BARE 4 B 42 1 L & Lower cost in purchasing parts and materials

- DA B R R BE R Decrease labor time in preparation and finding of materials

- A B T E Decrease labor time in finding tools

2. 4% 4% B B %5/ Assembly Module Developments

- RO EMHEFEH  Decrease time in part positioning

- WO F MR IERM  Decrease time in part checking and adjusting

-HFTL LR (BEREMEHA) Friendly to new users (no professional assembling skill needed)
3.S0P T1E# 4 /SOP Work Procedure

~ ik #4358 &  Prevent errors

- #E4 % B Raise assembling quality

~ #4541 % T B Shorten assembling time

4. [%& {5 & #1 8 & / Lower Consumable Material Waste

- — e M A M T HE K EE %M E Plan the length of consumable pipelines in advance

- —FKEV Lz &% # M E Recycle consumable pipeline which exceed a certain length

ﬁ:n':%ﬁ' Conclusion

BEMECAR TR ERATERANAREBRAANGRE—(LORE BEFEZLWHRELERNE
o ReBENHLCEEERH T EEEXRABWEET AT E SR A 07 E R R BN & E TN
R A ERG T HERTE CRARTEHIZNTN TE RENERALFT T LS R T HAHAT
BEMECHE ST EMGHMHERFTHRSEY TEESERT AL RESLTEENEY -
Anderson’s low-cost woodworking machinery meets the demands of offering low costs through several professional
processsing managements, such as removing functions not commonly used and utilizing function simplifying plans,
meeting operating safety requirements, simplifying the processsing and introducing a mass production system. It
has a different direction of consideration when compared to the manufacturing higher priced machines, but it is not
taking a short cut. The process itself is actually pretty difficult. This explains why Anderson’s low-cost models are
not of the low-quality products , but a product that combines intelligences of design, assembly, and purchasing.

HBAAHFEORECEE EEARECRRNAEFAREERZREROEEEEE - X
RBBNMATRFRBEPFRALBFREABE FHIHEBRELNBE RELLERERFEL
R E SLEPFTEREOCARMNER R REHEERS R AR R RN THREL S -
Compared to low-cost models of other competitors, Anderson’s low-cost machines keep the group’s characteristic
quality and accuracy. The Anderson Group will continue to develop models at super low cost to offer its customers
the greatest economical benefits and provide a wider choice for consumers at all levels. Customers with limited
resources will no longer have to settle on models of lower quality .
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. Alfred Kénemann from

AEC

B Bifhis

W TR RAE R RATERIE B
REEER ERGETEET (MEHK
) T BT HY B AR A MR AR
ENFRERE SENERAURFESR
JIBLE T R B A H o
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EE B TR B ER AR - E M
— P M IWNER LA TSR BITH
% DieJet 1212 @R EAHE 4
W ENER - ARARFKR LN RFE
EUHEGLIIER " BET, EEFLIY
foEHEHE NN SR ERARE RR
HRmBABEEFREIENRETE(S
B T fus &) o
FEE 1B EMBEN T E SR Dielet
CHEWMREZTMENEUV BFAR E Ko
RIP 2K 8 & j oy 67 R 4% % 7T & 4 2 5
USB R4 fte

[l Target market

The production of flexible dies, which are used by the graphical
industry, the supply market of self-adhesive labels, the kiss-cutting
and cutting through (down to the anvil) of foils, all kinds of
pressure-sensitive composites, thin cardboard boxes and foam foils
as well as an array of woven fabrics and special materials require a
dedicated production solution.

Precision flexible dies for the
printing industry

Dedicated steel rule sheets are used for the production of precision
flexible dies. These sheets of steel needs to be provided for the
further manufacturing process totally oil and grease free. During
the ongoing process, the Dielet 1212 prints direct the required
contours on the surface of the steel sheet. The high quality printing
result combined by the use of our specifically kind of UV light
curable ink and the ‘on the fly’ direct UV light curing process
makes this application to the first choice for a state of the art
production for precision flexible dies.

Stepl:  Shows an oil and grease free supplied steel sheet. The
Dielet prints the UV cured ink direct on the surface of the sheet.
The print file, prepared by a RIP software, is provided by network

or USB.
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lllustration of Rotary Flexible Die
Etching, Engraving and Cutting Process

DieJet Ink

Steel blade

CutA-A

Topside view

DieJet Ink

DieJet - DTP Process :
Steel blade

Cut view (A-A)

FeClI3 - Ferrochlorid (Roughing)
5 W,

Cut view (A-A)

FeCI3 - Ferrochlorid (Finishing)
HHHHHHHHH?H

A A1 A

Cut view (A-A)

Finished Flexible Cutting Die

Cutting Remaining flexible die

“~0 " A A

Cut view (A-A)

Flexible Cutting Die in Process

Glue Web Direction
—

Anderson Europe GmbH, Detmold/Germany - sales@AndersonEurope.com - www.AndersonEurope.com

Step2:
A dedicated etching process
removes by the use of liquid
ferrochlorid, the areas on the sheet
which are not covered by the Dielet
ink.

Step3: The GVM (product of the
Anderson Europe GmbH) is a high
precision CNC controlled engraving
machine. The contours, which are
remained by the etching process,
are rough and not sharp in the
meaning of a cutting knife. The
GVM machine sharps the contours
by the use of our specifically
designed engraving tools and
optimized CNC programs.

Step4 :Shows the flexible cutting
die fixed on a rotary magnetic
cylinder. The material, which needs
to be cut, e.g. labels will be pulled
by a printing machine between the
magnetic cylinder and an anvil.
The target is to cut just the labels
and not the liner, to avoid a tear
of the web material. Therefore, it
is absolutely necessary to produce
height optimized cutting edges
within tolerances down to 3
microns on a die dimension up to
1000 x 800 mm.

PR AL TIE 2] B 20 S B Az [E R ( FEg[E)
[llustration of Rotary Flexible Die / Etching, Engraving and

Cutting Process (simplified schema):

The DleJet 1212 Is e.g.
. equipped with: g

- a vacuum operated working table

- 2 independent precision pinning point systems for

referencing the dies

BB 7 — B DU £ B 4 % 4 4wy op g - 8 Printing heads

independent levels

WHI A B A% RO REEEA  RIEMES) it

2 UV lights, intensity controlled by the workflow in 7

- full independently controlled gantry drive with
precision linear feedback systems
- Microsoft Windows Embedded operating systems, with
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FHRE
2. REHNMAMMNIEFXE
3. I E b 2| RAR VLR AR 4 iR - A DA
WO ER 50 4RO R AF T
4. R BUH R F B ) AR RAF R B
3 A1 2 T o B R R RO AR

5. FAEME (BERERS% @A Lk Network and USB support
95% AT RSB R BB EYEE) - specifically workflow optimized user interface

6. BT R AR B AL E 25 KVA B Initial situation, needs and

7. /N A E B AR B KA 200 F motivation
A R o AR
) X . Precision flexible dies are being prepared mainly by
e EIOA] 2 e o gh E
8 EE ﬁiﬂﬂj\juﬁﬂ PR EARAZ IR the use of a UV light resistant laminate for the etching
(oML E R MR)

process. The medium-term continuation of this process
== - E is currently threatened by the discontinuation of the

. DTP E *E’JE"“ﬁ availability of dedicated photo-resistant materials.
In addition, this conventional method is inefficient and
"Dielet ; * /& Anderson Europe #& H#7 "E#R K 1 %> the technology no longer sufficiently accurate, including

ZR A Dielet - #t At LAIE#E b9 S BUE MR AR FrA a9 R BE 0 in terms of:

FIEmHRE- 1. the high investment for the necessary equipment
Dielet £ T 3 Kk BREF & 504 B0 ZETRIHE - 45 DU Tk (double roll hot lamination, thermal stability, large-

G AN PE T b 2] LR P B 4 (T [B T 20 & B B P £ B 4 format plotter, UV exposure machine, stripper)

LT o Dieet 7o 4 L 2 35 B 514 7T ok 5 BBk £ B 1 2. the necessary availability of highly qualified operators

MRS » FE VA 6 R B 3 2 Sk S N AT & R 9 A B AR B P

3. the high production time of min. 50 minutes
regarding the required etching process of preparing the

BFERTTAH - 0 Dielet % LR A T ToI45 steel plates
L B X A e E L RIE fEERRERRETA 4. the strongly increasing requirements regarding a
2. EF AL AKVA IR R E distortion-free production of large format precision
3 EFREXAMUIEEXER flexible dies

4. BLE A 2 SR U SRR Bk 4 Y 20 A4 L T B 5. the high material consumption (just 5% of the
S BIIHMAEMN B (K4 4 ZAHNE) Iaminat.e can be used, the remaining 95% are considered

- to be disposed as waste)
o. HEHK

= . ; 6. the necessary energy demand of approx. 25 kVA
S A N / N N A2 . . .
7 EFN 1S FIARE NI ER 7. the minimum production area of approx. 200 m?2

8 RFSH AT HIRNEMR (RERAZE) 8. the preparation of most production area concerning

. %Eﬁmﬁ photo lab room requirements (UV light shielding)
2 LY
AR A ere. D1 Advantages of the DTP

, » \ S solution
FRET AR SRR E—HA TR TR 22l o ‘ .
% o Bl # % X 77 T - Anderson Europe GmbH # DieJet DTP z\lh:[[h“thel ,,Flejet , Anderson Europe offers a ,,Direct to
ate” solution.
W ERPTRAFRE BT 6 PR S R oy T By usi . .
\ \ y using the Dielet, all the above negative features are
AT I B JE RV R 2t AR B T R R B T
62
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Technical Specification

RIERANT ~ SRR

DTP — &5 1 SR
DTP - FLATBED INKJET PRINTER

I
MODEL

Dielet -z DPC WS 7EH] Z47 » f#fik Windows CE
VEZE 2% » fu¥E RIP-Software Onyx &
PhotoPrint FYIEE[IH#EES) (DPC Dielet hizA%)

DieJet 1212 S DPC Inkjet control system for Dielet, Microsoft
Controller Windows CE operation system Including Printer
Drive (DPC Dielet Edition) for RIP-Software Onyx
or PhotoPrint
SCERBERCIET A S0 » S DAL IR B e
18 P RS R M T R B HZELR4% supported by an optional vacuum pump, controlled

Applied for the production of precision flexible dies

Vacuum system

and monitored by a digital sensor

TAFZE
Working table

X 1200 x Y 1200 mm

BURZOR

Hr PP (238 %E) ¢ 3500 mm x 4000 mmFloor

Environment Required area (LxW)
TAEEMDR R BEEHICPLAE o
Material of the working table is made B 2500 mm
. N 3 Machine heigh
by a CPL material with grooves
AR EIIRER I E IR SR E (L TIRE
RAE 2 B A T 2R & esEe
Flatbed system with precision gantry servo drive positioning, = 2000 kg

monitored independent suction zones controlled by an
electro pneumatic system

Machine weight

AR IR
Maximum
thickness of
workpiece

15 mm

Compressed Air
requirement

6 bar (-10%), 10 I/min

IR NI

Printing are

T = 1200 mm/f=[E% = 1200 mm
Width = 1200 mm/ Length = 1200 mm

HRERTDRE
Recommended
environmental tem

21 7+ 1

21 degree Celsius, +/- 1 degree

EEIRRATRE
Printing
resolution

720 x 720 dpi

FJFZE K Electrical
power requirement

220V~575V, 50/60 Hz, 18A, 3 1
220V~575V, 50/60 Hz, 18A, 3Phase

TEETA L
Printing Speed

- 720 x 720 dpi [EETATEE 6157 S 28 SEH A RN
/720 x 720 dpi up to 6'15" one table equivalent to 28 m2/hr
The Printing Speed may differ to different printing sizes

R 1328 P iy DRI R~ AR [ T 52

The Printing Speed may differ to different printing sizes

T
Print Heads:

FEEEPEH RO AR ¢ 512 nE/
Piezo Drop-On-Demand Inkjet head; 512 nozzles

S5 Drop volume : 14pl

8 {5 FE AR I L
/8 heads included with standard arrangement

I S ¢ RAMREE(ERY/UV curable
IESREHOALE B¢ /Ink color arrangement: Black

HAHIH

Miscellaneou

AR AR

Reference point on the front right hand corner

FIARSGT IR 2 R (LB 28
TR R R AL A T BE TR
Specifically designed and independent operable
pneumatic controlled pinning system for
referencing the blades on top of the working table

HEEE  EaA

Machine color: white and blue

R ETE 2 TR
Flush function for cleaning the print heads

B AR RIIRE

Emergency stop function

SR LRI 25
Signal lamp and buzzer

implemented an appropriate solution for removal and / or positive compensation.

The Dielet is an Industrial Large-format Precision Flatbed Inkjet Printer which allows printing via a special
medium; the necessary geometries for the etching process will be applied directly onto the steel sheet. Thus
conceived of the Dielet is in all areas for a precision direct printing process on sheet metal is, we put our
experience as well as the needs of our customers by the given application knowledge, makes the Dielet accessible

for those application by the following features:

1. a distortion-free and high precision productivity, even on large workpieces
2. the low energy consumption of just approx. 4KVA
3. no professional qualified operators are required

4. the shorten production time of approximately 20 minutes for the preparation of a steel plate for the etching

process

5. the low consumption of material per cutting plate (approximately 4 milliliters of ink)
6. low required investment

7. a small floor space of approximately 15 square meters

8. no special preparation of the production area (like as a photo lab)
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#4442 Conventional process::

pleVVa sl Nnology and product release

. Machine purpose

With the use of Dielet we offer an economic production
of flexible dies, which features now and for the future an
efficient workflow by a secure investment.

g% Dielet ## Innovative Dielet Process:

Concerning these requirements the Dielet DTP machine
of Anderson Europe GmbH is specifically performed for
producing flexible dies for the rotary and flatbed printing
and cutting industry. This typical application is worldwide
capable by all manufacturer of flexible dies.

This illustration shows that by the implementation of the
‘Innovative Dielet Process’ necessary production steps
are substantial reduced - compared to the conventional
process.

Simplify your production - Use the state of the art

] Conclusion

Dielet DTP solution, to be ‘up to date and ready for the
requirements of your customers. The Dielet 1212 features
the demands for a cost sensitive and workflow optimized
production.

About the Author:

Alfred Kénemann is with the Anderson Group since
2001. At Anderson Groups subsidiary Anderson Europe
GmbH located in Detmold / Germany, he is responsible
for the branch management, sales and development.
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Foreword #¥T RENRBEUHPARRNIEAR TOURZEM @y R R LR AR - ESH T
ABRBNEER S XM TEREEIG TMERE A I HEERERRREREE

PefB R #F& R BRI B EE A R BB 3 g0 R R Sl B R R T B o

Going through the financial tsunami, the economy in 2011 goes up again dramatically and quickly.

Orders emerge in large quantities and almost all industries start working simultaneously. Huge procurement of raw
material and large-scale hiring show the social prosperity and the economic growth. More staff works in the production
site. They take new training courses, work overtime in the factories, and hope the products can be quickly shipped to

the customers. However, lots of material supplies are delayed and there are difficulties to meet the fast-growing orders
from manufacturers.

RopmmdRERGEG L ERW S HREIAABOER RERANAGTESN A LA
MEXHEINBE THEAERFAMENRAL BEEFHREESS EREZAWEERIEYE
B e oA mEIL A T B o YEETENhB T oM RLREEH L E I ER?
MEEDEFXETRAA TEREN 2B WHGEHEH FEFXHTEME AR R B
The material quality, the smoothness of supply, the extension of product quality and specification designs, the
adjustment and control of manufacturing cost, the operations for hiring and training of man power, the employees'
cooperation of working overtime, and the persistence in customer satisfaction are testing the management ability
and leadership of administrators. Facing the challenges from people, events, places, and objects, how can the
spindle department complete this arduous task and reach the goal? Here are four points of perspectives: workflow
decomposition, material supplies management, setting of operation standards and quality variation control.
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Decomposition of Workflow

BINETHEMFEERNTH TA(EARBE) G AMES AR THFE L GER
FABWES AERFHTARMET THRLIBRA TS LEHETAFERLT R U
RAFAOHHHR(RRERT) A LR BEetmla THEAREAZHMFIOOD
Prepare the following on the working table, including the required parts, tools (measures or fixtures), equipments,
supplies, etc., which need to be used for the assembly of small units, and try to avoid moving around of personnel.
Assemble step by step, inspect the quality immediately after completion, and write down the time spent. Record the
details of item numbers of all objects (or the device numbers), specifications, item names and quantity, and measure
the requiring assembling space.

RE LT 2 HETEENETHER & HETAFENLE 075 b M4 % R
BRETTEAZSHE BERALINETTURS FXEXNEFRREXMEEETHE LT
WEREELZVBE BAAGHE HAERRA RERFFE T HEEREEAE R R Ko
According to the above method, assemble each small unit one by one and write down the time spent. When
the statistics of the time is done, start the workflow decomposition to check what small units can be assembled
simultaneously or worked offline, the producing sequence and quantity for each unit, in order to optimize the process
and maximize the capacity with the current staffing, workplace size, handling storage methods.

H (5| BT 48 #5578 40 T : Sample unit assembling instructions are as following:

~ TETR E - AR A0 Al A 5

Work items: The spindle body and the front axle seat assembly

T BREE O R #hA Rl B E R AR BRI A E AL AR B

Parts: Disc spring, O-rings, bearings, quick connectors, cable fixing joints, pneumatic cylinder, tight nut, front
bearing holder, and shaft.

TE:LAMRF T AT 2 BT GRF  BERT AR AREE ST TR R AR 2 fAE - 1R
1 ~ SENSOR 75 £ ©

Tools: L-type wrench, T-type wrench, 2-point wrench, hook spanner wrench, hot air gun, assembly fixtures, rasp,
vernier caliper, mallet, engraving pen, air guns, switching valve, and SENSOR fixtures.

Bt R EIRe

Equipment: Height gauges and lathes.

RO AR AR IS AR AR TR ALRE BERE S

Consumables: Set screw, hex socket cap screws, alcohol, red glue, blue glue, and copper rod.

B 120 4+

Time: 120 minutes

- TfesE H - HleA £ 8

Work project: Spindle testing

T BRI W IR R

Parts: Disc spring, quick joint, drawbar shaft, and collet.

TE:HPARF T ARF  2ERT  To% B8 REst AT 2 BT wie RwigFERE-

Tools: Open wrench, T-plate wrench, socket wrench, dial indicator, vibration meter, noise meter, torque wrench,
2-point wrench, run out meter, and deflection standard pin.

Bt IR TR -

Equipment: inverter and water cooler.

AR AR R e R EWE R o

Consumables: Alcohol, red glue, blue glue, and lubricants.

B[ 90 4~ Time: 90 minutes
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TAEFAR il
Work process decomposition diagram
EE I s Sy HH 7
Parts  |Stationjdecomposition Description Time
A
53301715 | 54300858 | 54901398 Clean the material parts |
LTy
54300858 | 56300166 P st Hewsdlt 30
AR S 20
Set bearing tolerance
53101883 HCHE R KRR 40

Fill the plastic glue to metal
PREL R A SRR
Assemble the air cylinder 30

and water joint
IR TR EE T
Measure the height of front 5
bearing holder
A E T
Assemble the stator on main| 30
body
Al
Test for body leakage
FeAG Sk B2 4110 Clean the
bearing and add grease
LR R i
Shaft motion balance
Change motion balancing
machine holder
11 i R R S
.| Check the motion balance | 100
“| for front and rear tight nut
s AR AT AL
Assemble the body and 120
front bearing holder
_— AU FUBSHT A E
Assemble the body and air | 130
cylinder
s PR 1 HAR LI
Install the sensors on the air|
cylinder base
s IR -
Runni Circuit soldiering
HE R G 240
Test machine running
T, K T -
Test Test spindle
HREME MR
: Use electrochemical
ion|  marking for the serial
~|number on the spindle body
BT LSS
_|Clean the spindle and put on|
| anti-rust lubricant
B E B T
uction| Pack the spindle in the box

41002037 | 41002321 | 41107683

51803355

53101883 | 56300165

53101883 1 10

40803897 | 40803948 40

54300858 | 56300166 80

51502954 | 51502977 2

56300166 | 54901398 | 60610322

41085026 | 41085027

40501034 | 53301714 S 210

60

Waﬂ%ﬁﬁp I%E! Management

B TAF AR o2 [B1 45 0 - TR AR AR 455 (B A9k - 4 (AR TR 6 TRl - 4R TARRAR P & 6 X B H A E
12 30 B S BREH60 3 B A4 JEE h# #8240 S0 B4H B IER B R a1 BUR FF 8 T75 » BIEA A AERE]
Through decomposition map we can learn that the workflow is broken down into five workstations. Four people are
assigned to different stations to produce 6pcs at the same time. The daily capacity is 12pcs, and the output of 5 days a
week is 60pcs, and 240pcs per 4 weeks. But the supply of material can be performed as planned order? How can we do
this?

Pk B R B B P A B B B b A R A S AR R A SR TR B R FRURAR R R R



%R BEARR ﬁﬁi&ﬁ%ﬂéﬁ%ﬁ’%ﬁ%i?ﬁ%%&ﬂ HY R RN BT A B B BRSO BB B S i TR
HIRE A BB A B o AR 2 BRI A R TR 16 BATITARGAME R AT 5 | AKX
EMERWER ﬁm:ﬁﬁ%~¢miﬂ’ﬁ [F] A B 2 R S M B W] S L S R SR KB O\ B E S B A o
It is not possible for supplying of some key parts with multi-production with longer delivery time to achieve
the time and quantity as production schedule. Therefore, it is necessary to find alternative sources actively.
The key factors to evaluate suppliers are the company scale, number of technical personnels, the competitive
advantage of cost efficiency, processing ability, operation, and management. After the overall evaluation,
request price list and samples from the new supplier and check the accuracy and reliability with sample
trial. Propose the disadvantages to be improved and noticed, then proceed with the second trial with the same
testing for accuracy and reliability. If there is no mistake, carry out the large production and control of delivery.
Fl fe2011 £ K i & oy & B & %?Fﬁﬁﬁiﬁ%ﬁﬁf‘%%%‘ WATRIBEA AR ELEER £ RTE
/A FIERP FiB2B RAA ¥ KRB AARBETFHEFEREEEN EETEHMA BN ERERE
FYHEERSHERY ERUHERESR ENEER LM ETSE MEYEFERE RREE -
WEHAZE BEWHBELER R BRI A BT E - 4o b R B~ BON K WL % i 1 o B
BAMARRESFE HEREMIHNREES - WARIEWRG R EERVELESZ LR ENPEY
B AE P ELAURTE: AT E e AE L EUR e RO B RR G MAREHLAENERNES-
In response to the 2011 large quantities of rush orders, almost all supplier capacities are overcrowded. To
successfully have the material supplied for the production line, besides using ERP and B2B systems, the
merchandiser must keep calling to push and confirm the procurement outsourcing, even go to the supplier
to look at material progress from time to time to make sure the delivery is on time. In case of a supply
shortage , it may result in the production downtime and indirectly cause low morale of the team. Even if all
the arrangements are in place, the market is constantly changing and unexpected problems still follow. For
example, raw material were monopolized, the volcano eruption in Europe caused shipping interruption, and
the earthquake in Japan has caused severe shortages of material. The smoothness of material supply directly
affects the production tempo and the delivery and customers might cancel their orders. So constant production
adjustment to meet the material supplying state is still a very important job to be checked and followed every day.

gftﬁf g?)?ra%on Standards

FW TS B TG TIREATAT A B ol - BT skt /7% TR 1 E M BAT AR D4R - F B IR B
SENEHEREE I K TR R A L TER R SR 208 I EAFIR TS T —H—w
i A SRR AR TR AT A S BANE 1 SRR BT AT A S TP 2, a9IA E
FEEF TR E i o) SRR TR R R8T (R ) PR R LR -
To understand the knowledge, technology or capacity for each work to be possessed through the work step
decomposition, and thus plan and carry out the relevant training. With practical experiences and expertise of senior
staff, their knowledge and skills can be taught to new staff in sequence according to the workflow decomposition.
In addition, the operation training on site integrates training into their work and enables a review of the effects and
appropriateness. New staff learns by practicing to get the core knowledge of each job. This training mode passes
and develops professional technology (core ability) rapidly.
TR BT SRR E T
The steps and the thinking process of work skill decomposition:
A TR T E—TH T FTEAT R i UK A B 0 Bt B R B 1F
A Step: Separate the main action with common sense when analyzing a work sequence.
RERF TEESE—BE T EEHE @B E—EEESH-
Thinking process: Does the work come to an end? What action have I taken? Is this action a major step?

B EE:  ERHATE— MRS (RE 22 580 °
B points: Correctly perform the key point of each step (quality, safety, and easy to do).
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RAERF R —E TR E S MR M e E % Fad— @kt CRTR—(EER-
Thinking process: Find a pos&ﬁelement to consider the consequences if not doing it; which quality it meets and
whether it is a key point or not.
C HE - sl e i B T - e St R B
C reasons: Learn the knowledge with judgment to avoid making mistakes.
BAERF - BARMETE 0 SARBETE R A AR e T MR R
Thinking process: The purpose of doing so, and the benefits of doing so. Why do so? What is the result of not doing so?
B FEA I EERE

Example: Operation standards of cleaning material and parts

R HER R B
sequence| Process Key Points Reasons
1 Count Inventory thg ggri i?edag it:%ntlty of parts Avoid shortages
SO S A TR T Eh
, | e B AR SR A e AT
Check Check defection of any parts VO'. § SR IS0
demolition after the process
AR E A = o
1B P PR RN AT
3 Open Turn on the exhe_lust fan and open the Keep indoor air clean
windows
s T A I R R 38 R B R R AR T
4 él'e"an Place the parts in the container Avoid collisions to affect the
coordinately when cleaning assembly precision
e ERFLERIEASEZ T BHSIEEEERENE
5 Use Use brush and detergent to clean the |Residual dirt flash will affect the
parts accuracy
s Ead < P NN e A O A R B
6 D Blow with the air gun then with the electric| Avoid the lotion residue on
n fan parts

42 T
o %t% \%ﬁgt;loﬁ IJ(:ontrol

a) % F & HH93#47/ Thorough Execution of Daily Practice

B A2 m (A BT B IR R P s i i A - A ER R EIR - TIRETEERE J@FI‘“
RZERR - BREA  E 0 fite - 20 Bite fefor N8 B0 B (Lhe o R (i 28 F0 (R A BEAT - FTRE
FRZEmR R AR a3 fide - e B Bl B SR 2 B LR o
Independent inspection is done by the operator. Carry out the daily independent examination base on the characteristics
of raw material, semi-finished or finished products, the specification standard, upper limit and lower limit;The
checklist may also be used. Inspection frequency can be first piece or sampling, full inspection. The test methods are
by measuring, visual and chemical examination. The system is detected and checked by the supervisor and quality
control personnel, and a checklist may be used. The inspection frequencies are for first piece, sampling inspection, full
inspection, confirmation, and point inspection. The test methods are by measuring, visual and chemical examination.
b) AN TE/ Weekly Follow-up of Internal Defects

RELERTAFERS AR TEEARKRELNE EREBETEEHAA QR AT # LM F

LR $8 52 4 AR EIAR o A% T Rt Bl o Al R ] BT B AR B0 TR M R E TR AR o FEARAE TS R~ Bl 3 A
W R ORI EATREAEUY 6 m HRR FEMATANRER L w5 E A VIR D TRl R E R

s



With the concept of foolproof for process design, use
tools or special measuring tools and avoid man-made
errors during producing process due to staff negligence.
Return the bad
semi-finished or finished products to the previous station

Zero error is the goal of the process.

for re-production and minimize the cost of double-
operation. Adjust the producing process to meet the
quality standards. After completing all the process
correction, the frequency of the QC can be reduced. No
need to have excessive check and detection.

C) st &EZWE LR/ Review Results of Quarterly
Output

EZRAHEEBERARE S MG Al &
B RA RE WEEFES BILE®mAERE
WMAKER LHESZHRFA-NAEZTHRER
AN EFRE GO EELLAREMT —
BB ERRAMER LETRNHBEERFo
Quarterly review whether the overall process is done
correctly, such as quality, cost, delivery, satisfaction, and
so on. Establish the checking and detecting system for
the product specifications, and review quarterly. Use
the analysis of quarterly process capability and customer
feedback to sort out the points to improve and enhance
in the next phase, and revise the operating process.
HURBEE B ST :

The following is a description with control chart of
vibration value:

HREEALEEAL GHEEEREEZE0
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BETRBR BHMBEE LB R WA R R K
BHEERE LT AR EAREETNRERETA
B et e AR R H A R E A
Classify by a process information management system
to collect the independent variables for statistical data
analysis. From the control chart, we can understand
the process stability and see changes on the process
immediately. The main purpose of the control chart is to
make up for the shortage of independent investigation
and system detection. The visual check and measuring
can only show the number of independent variables.
Overall speaking, the change of independent variables
cannot be seen. Therefore, the control chart is necessary.
Check for any change of independent variables with
statistical perspective and solve the problem immediately
when it is found. Technical staff can see from the control
chart of vibration values that the monthly process is
improved and stable, and the trends can also be seen.

The result can provide the information for administrators
to make right and professional decision.

I-MR Chart of Vibration by Month
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Thanks to the colleagues in the spindle factory for the
implementation of the process information management
systems and the improvement of the production process,
the process is optimized and the capacity is increased
gradually and obtains the most brilliant results over
the years. During the improvement of the production
process, many unreasonable factors have made us re-
consider seriously. What will we do? How to do it?
And thus let us refocus on the tempo of production
and sales, the flow of material, process quality, etc.. By
the brainstorming and hard work of us all, the specific
solutions are figured out one by one, and carried out
continuously and effectively so that we can complete
the arduous task. From now on, the Spindle Factory will
continue to uphold the spirit of the pursuit of perfection,
and also allow Anderson Group to become one of the
world-class spindle manufacturers.
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ANDERSON GROUP AMERICA host’s the
AGA DEALER SALES SEMINAR JANUARY 2012

Raymond G. Ward from AGA
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From January 11th to January 13th 2012 Anderson
Group America (AGA) hosted a Sales and Information
Seminar in Charlotte, North Carolina.

Having experienced the <Great Recession> the US
economy underwent starting in 2008, the overall
landscape of the US dealer network also changed
dramatically and Anderson as well as many of our sales
partners, who for many years were the backbone of
the company’s sales network in the United States lived
through dramatic transformations.

As machine builders and importers struggled to
maintain their operations in the USA, not wanting
to lose sight of the fact, that thousands of customers,
owning and operating ANDI products, still depended on
the technical support and parts availability to maintain
their manufacturing operations, also our American
sales partners underwent challenges to maintain their
operations and stay loyal to their customer base in their
individual market areas and territories.

These drastic changes and challenges to the company
taught all who survived this recession to <live in a
new world> and learn survival skills not previously
experienced.

Anderson Group America was able to sustain its US
operations without making major changes to their
organization and was able to prepare for an economic
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recovery in the USA, which is now underway and poised
to grow and capitalize on the investments made and
approved by the parent company, Anderson Industrial
Corporation, Taiwan.
As we prepared for and also envisioned our future
growth and market share in the United States of
America, Canada and Central America, we of course
cannot do this without the support of our valued sales
partners and for us the first priority will be, as in years
past, to organize, maintain and support a professional
Sales Team of dedicated Machinery Dealers. These
professionals, together with the AGA sales team, form
the core of our market penetration and coverage and will
contribute to the Anderson, Omnitech and Anderson/
DPC products being professionally marketed and
promoted throughout North and Central America.
Important to Anderson Group America was to provide
these sales partners the knowledge base and product
information necessary to enable them their professional
work and also show the market that Anderson has
emerged from the recession a stronger company, well
organized and with a solid product offering in CNC
Routers and Digital Printer products.
It was decided in October 2011 to host a Dealer Sales
and Product Seminar in early 2012 and invitations were
sent to 50 plus registered sales partners who in recent
years had an association with AGA. These sales partners
represent both Anderson (ANDI), Omnitech (SELEXX
series) and Anderson/DPC print specialists.
AGA also thought of a unique way to send our
invitations and receive the attention of our sales partners,
by providing for a <personal invitation by DVD> to each
invited party. This video was about 5 minutes long and
was well received by all recipients, as this was “a first
experience “ to receive an invitation by having to review
a DVD. The majority of invited dealers thought this to
be a unique and clever idea and it was well received.
In preparation for this event, the main focus of course
was to arrange and organize for <Product Presentations>
on AGA’s expansive product offering in both the CNC
Router as well as the Digital Print products offered.
All Sales Managers of the company were asked to
prepare and execute a detailed presentation of the
product range they are responsible for and which they
know very well, bringing many years of experience in
selling the Anderson and Omnitech products to a large
and very diverse clientele.
The mandate given to our Sales Staff was to establish
what makes our products unique and versatile and
provide our sales partners the opportunity to learn and
better understand our attention to quality and allow
them in turn to become successful retailers of one of the
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leading brands in CNC technology worldwide.
In addition to our own professional presentations, we were
supported by some of our <key vendors> who support AGA
with their quality products and know-how. Representatives
of ATEMAG, Germany who provide for high quality and
dependable aggregates for our CNC Machining Centers,
FANUC, the world’s leader in CNC controllers, PLANIT
who offers state-of-the-art software products and other
professional suppliers contributed substantially to the
success of the event.
A “highlight” was the presentation given by Mr. Paul
Demchuk of Canada, who was invited by Raymond G.
Ward, of AGA to speak about his adventures of hiking the
“Pacific Crest Trail” from British Columbia, Canada to
the boarder of Mexico. A 2000 mile hike that took Paul
4.5 month to complete and took him through some of the
most remote parts of North America, if not the world.
The tenor of his presentation was < How to survive in a
hostile environment > and with the challenges he faced,
from near death situations, hypothermia and starvation to
having encountered 9 bears, millions of mosquitoes and
other insects and learning how to evade forest fires. Paul
associated this with what business leaders encounter living
through hostile business environments. Ones senses become
keener and the desire to survive overrides all else. A truly
remarkable and memorable presentation.
A further key event for our approximate 40 visitors was
the Open House at AGA, where we were able to show and
demonstrate 8 ANDI CNC Products, to include a 5 axis
machine, an ANDIMAXX heavy duty CNC Router, the
new STRYKER Through feed machine as well as our UV
Digital Printers COJET and AJET and 2 SELEXX models.
yish to mention the attendance of two honored
is key event, Mr. Wei-Jen Yang and Mr. Tommy
arent company, who joined us from Taiwan and
o assist and contribute to the success. It was a
‘perience for all.
thank all participants who joined us as visitors,
ntors and of course the professional staff of
p America for an outstanding experience
orts made to show our market, our
Anderson is strong
years ahead.
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CNC machining center has been one of the indispensable

and important mechanical equipments for current
woodworking and nonferrous metal or plastic cutting
industries. No matter what the wood furniture factories
manufacture, such as KD combination furniture, kitchen
cabinet, sound box, photo frame, mold, dining chair, TV
cabinet, door plank, and panel furniture, or no matter the
scale is big or small, most of them have already been
using the CNC machining center.
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Since such equipment consists of the functions of
drilling, sawing and milling (or planning) and is further
fitted for electric appliance, computer (controller) and
mechanistic structure, the product requiring machining
can be machined completely at a time. Therefore, the
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price of such equipment is higher and the rapidity
of after-sales service is usually more important than
traditional machinery. Once a failure happens while the
customer is operating the machining center, it is usually
related to the correlation among computer, machinery
and even part of electric appliance. If the person is
not professionally trained, i.e. a general electrician or
machinery maintenance staff usually can not find the
problem and solve it within a short time.
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In China, all customers wish to solve the problem
instantly when it happens. As the territory of China
is broad, maintenance staffs usually communicate by
phone to find the problem. Therefore, the accumulation
of experiences and technology are even more important.
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In the past, the controllers used in most machining
centers were FANUC from Japan and Siemens
from Germany, which are more famous and with
high stability. Therefore, the problem happened to
equipments were mostly related to the damaged parts of
electric appliance or bearing. However, in recent years,
in order to have a cost performance closer to clients'
expectation, many CNC equipments have adopted
the so-called PC-grade controller. Though the operation
screen seems to be simpler, a crash caused by unknown
reason or hardware unable to be connected may happen
because of the poor operation environment or the problem
of its inner electric part or software. It is all more difficult
to find out whether it is the problem of machine, electric
part, or controller when there is a communication problem
with terminology. If there is even an inconvenience of part
supply, it will result into a longer downtime and cause
production loss of the clients directly. In view of this, the
manufacture who owns a CNC professional service team
and production base inside the territory of China will be a
top priority of most customers.
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Anderson has started its layout in Shanghai since 1993
and built a service team and stock of consuming parts in
Beijing, Shanghai and Guangdong. Anderson set up its
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factory in Shanghai in 1997. It is the first manufacturer of
all international famous manufactures of CNC machining
center to set up its production base in China to ensure the
service and reparation of all machineries and equipments
of Anderson. Moreover, each machine is attached with data

complying with CE and ISO standard.
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In addition, it is also very important if there is an
obvious number mark for electric appliance of CNC
equipment and joint of circuit. This is because the
reason of machine failure may be looked up in the very
beginning to see if it is caused by a poor operation
through the circuit diagram enclosed with the machinery
and the number of circuit. Therefore, upon an acceptance
check of machine, customer not only needs to see if the
machinery can be operated normally and learn some
simple maintenance and reparation methods, but also has
to check if there are an operation manual, parts structural
drawing, parts list of electric appliance, circuit diagram,
air pressure diagram, controller maintenance operation
manual, etc. enclosed. This is one of the important
conditions to ensure this equipment can be operated
normally in the future.
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Furthermore;-it is also one of the important factors for

the precision of machinery if a machining center has
been/carried out a ball bar circular test to ensure the
synchronous motion of X axle and Y axle. With regard
to this data, the parameters matched can be adjusted
by circular test to enable the stability and precision of
machinery can be optimum. Any equipment which has
not been adjusted by this device may usually be able
to meet the requirement of end users. However, once
the parts have been worn and torn, the machinery can
not recover to its original optimum condition even

SATHHRE

though the parts have been replaced or repaired. All

the machining centers of Anderson have been tested
repeatedly by circular test before leaving the factory
to ensure the machining quality of machinery. After
continuous operating for a long term or even 24 hours
per day, the standard precision still can be recovered
almost like new machinery by replacing the parts. In
the second-hand machinery market of China, the most
popular and expensive machining centers mostly come
from Anderson. This can be deemed as a clue for the
quality of Anderson machinery.
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Anderson also conserves all the machineries data

perfectly. The retroactive
period of all parts is at least
more than 20 years.
This enables any
machining centers
purchased by
customers in
any country
to be repaired
rapidly by
local agent
or distributor
or engineer
dispatched
by Anderson.
This is the
reason why the
machining center of
Anderson comparing
to the same kind products
are approved and purchased by
most customers. Anderson dignified the first brand of
precision machinery manufacture in Asia.
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ROUP AMERICA Challenges and O

1§# : Raymond G. Ward
.

The United States of America represents the largest
economy in the world. Boarded by Canada to the north
and Mexico to the south this huge geographical area
represents a total of approx. 500 million people with the
USA and Canada also accounting for some of the highest
per capita income in the world.

Mexico has huge resources and very affordable labor
costs and with short transportation distances to access
the US market, has extremely favorable investment
opportunities for local manufacturing, a good market
for potential machinery sales in which Anderson and
Omnitech traditionally have done well.

Due to the “Great Recession” which crippled the US and
partially the world economy from late 2007 to the end
of 2011, AGA was, as all other companies involved in
capital equipment sales, severely affected.

Put into context — The US GDP (Gross Domestic
Product) shrank to levels last seen in the 1970’s. Millions
of people, approx. 10% of the available work force went
into unemployment. The housing market, which in the
past provided for most of AGA’s revenue in CNC sales
to the woodworking market came to a standstill, as the
this market collapsed completely. Banks froze all lending
and consumers stopped spending.

The US automotive industry went into a severe
recession and was bailed out by the US government
in the amount of % trillion US$.3 Million home’s

went into foreclosure, as families having lost their
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jobs and having spent their savings could no
longer afford to meet their mortgage obligations.
The stock market lost 50% of its value in only a
few days.

An economical disaster the USA had not yet seen.
Experts believe that the <Great Recession> had
more impact that the <Great Depression> of the
1930’s due to the amount of accumulated wealth
lost from 2007 — 2011 and the overall effects on
the nation and the world.

Anderson Group America prevailed throughout
this apocalyptic time and with the support and
understanding of our senior management in
Taiwan was able to sustain its business model
and prepare for what all believe will be a major
recovery and comeback of the US economy.
The recovery has started and is being felt by all.
The automotive industry, being a catalyst for
growth in America is doing very well again. All
US automotive companies, as well as the US
subsidiaries of oversea manufacturers are growing
again. The unemployment levels are falling.
The stock market has almost recovered to pre
— recession levels and the Banks are slowly but
surely willing to make loans to both private and
business enterprises.

Even the housing market is showing some solid
signs of recovery, which for AGA is encouraging
as 80% of our current customer base is related to
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the woodworking industry.

AGA is <Open for Business> and as we prevailed through
the hardest of times, our belief is that with a recovery
in the economy, we will once again be a poster child for
the Anderson Group as we regain our sales and service
activities.

These past years have allowed AGA to rethink and
rediscover our abilities and strength as well as to take
steps to eliminate or improve on our weaknesses and it is
a clear and unequivocal comment that the name ANDI still
standards for quality and performance in the market area
We cover.

Based on this trust in our abilities as a CNC Router
manufacturer and AGA’s ability to service and support
the needs of our customers, Anderson with its installation
base in North America of over 3000 machines, has a solid
foundation to regain its rightful position in the market, that
is of a “key player” and “top contender”.

Our focus has shifted. Once dominated by the woodworking
industry, which has shrunk and having lost about 25%
of our existing customer base, AGA has now engaged in
seeking growth in markets such as the aerospace, high
end composites, plastics and NE metals. These markets
are growing fast again and capital investments in these
industries is strong, as both market demand for machined
products and available capital to finance the acquisition of
machine equipment is increasing.

Anderson with 35 years of CNC Router experience is
predestined to be successful and as the market has shifted
from a <sales driven enterprise> to an <engineered solution
driven enterprise>, AGA with its human resources in skilled
technicians and highly experienced sales management and
a state-of —the-art show room facility in Charlotte, NC will
meet the demands set in our company.

Our show-room is equipped with the latest in ANDI
CNC technology is the center piece of our US operation
and could be described as the <Flagship Store> of ANDI
technology in the Western hemisphere. Experience has
proven that when customers visit our show room they
receive a professional demonstration on any of our
products and combined with the professionalism of our
sales and technical team, our chances of closing an order
exponentially increases.
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AGA abilities to maintain a Spindle Repair Shop in which we can repair both air cooled and water cooled ANDI
spindles is a further denominator for our future success and our customers appreciate the fast and efficient
turnaround of a requested spindle repair. Certainly a worthwhile investment into our market and highly respected
and appreciated by our customers.

The state of Anderson Group America is strong!!! As a company and as an enterprise in which our staff enjoys to
work and accept the challenges presented in a still volatile market. However, as we have set our course to become
a key player in the North America CNC Router market, our products, our diversification and our professional
approach to meet our customer’s, our management’s expectations will prevail.
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For this trip we entered Japan from Narita Airport
on June 28th. The Immigration official opened three
windows for customs clearance of foreign visitors
but there were fewer than ten visitors on this day and
we went through customs in seconds. We could finish
counting the visitors by less than ten fingers this day.
It only took us a total of 40 minutes to pass the jetway,
clear customs, get our luggage and check in to the
domestic check-in counter, and this includes getting lost
on the way.
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We should have gone straight but went upstairs instead,

and were a little
dark lobby

shocked upon seeing a

and closed check-in
et counters. We thought
the transfer time to

Sapporo domestic
flights would be
quite a rush —
5 we will have
one hour and
twenty minutes only,
but much to our
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PEARLY SUMMER TRIP
IN HOKKAIDO

#2B & Tammy Yang from Anderson Group

surprise, when we were done, there were 40 minutes
left. However it was hot as the air conditioner was not
working when we went to the washrooms and waited for
the gates to open.
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Day two was June 29"
and we visited Furano. If
it weren’t for the flower

seasons, this place could
not be recommended. An @\
old station where we had

ER¥ Rope Way

to drag the luggage up and down stairs almost killed us.
Can someone help? I pleaded for help in my heart! And
there were tons of stairs. I was of the more experienced
travelers and brought a small briefcase, but still cussed a
bit in my heart.
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After depositing our luggage in the luggage storage of
the station, we took the Norokko train, a slow trip from

Furano to Biei. We knew lavender wasn’t in season
before setting off, but we still kept wondering if we

would be in anticipation of other blossoms along the 4%

way; and what a pity, there were none. We had more
than one hour of watching nothing but green and sitting
on wooden seats with painful rear ends.
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The next day we took the Twinkle Bus to tour Furano;
there were only 12 tourists during the four hour tour
and we had a very enthusiastic and professional tour
guide who never felt tired of introducing Furano. The
tour included visits to movie shooting sites and cheese
factories and I had no problem with eating related trips.
Everything just went smoothly and pleasantly.
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Afterwards we took the Rope Way (cable car) to the
mountain top. Yue-Ling and I were the only passenger
sand it felt like a chartered ride. We were both very
excited and Yue-Ling even did some stretching. After
reaching the mountain top it was still the two of us
with the silence and some rain drops. It was cold
and foggy and we could not see anything clearly, so
we decided to head back. We had the same cable car
operator on the ride back and this shows just how
short our stay was.
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I believe the operator must be laughing at us: What are
these silly ladies doing on a cable car for skiing when
there’s no snow on the mountain top, and why were they
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posing back there? Well, how could we know that there’s
nothing up there if we didn’t go up there?
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July 1st was the fourth day and

we headed to the hot
springs of Obihiru and

Tokachigawa.

We had great pork chop —@\ ra—————

The station was equipped

rice and Rokkatei deserts.
with escalators and it
was a great relief after the mess we had at Furano Station.
We immediately gave Obihiru Station a big hand. The hotel
was Toyotei and it was fantastic. Much to our delight, the
lodging was great
and the food even
better. We had
unlimited tuna,
bream and Sakura
EDbi shrimp sashimi
serving with great
hospitality in a
dinner buffet. The
Japanese guest at
the next table took

&)
three trips to*
pile of seafood. And I sh

a lot of seafood. Results told us,gf th

will happen. I was satis
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The Moor hot spring of Tokachigawa is a famous beauty
hot spring and it makes you ten years younger by just
dipping in it. However I know this is Tokachigawa
limited and I would return to my old self by the time
I get back to Taiwan. That’s too bad. I’ve been in
countless Japanese hot springs and the moisturizing hot
springs of Ureshino, Yufuin, Gero and Tokachigawa are
my favorites. They deserved a big hand and ambitious
recommendation from me.
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On July 2nd, the 5th day, we were off to Kushiro. The
tour bus stopped right in front of the hotel and we left for
the local tour around Akan Marshland at 14:00. There’s
no use to get to the hotel and waste time there before 3
anyway. The bus had only eight passengers and each of
us got one row of seats for our comfort.

AE /N AT AR Bus N KRB —E
o —E - Oops | KRBT By B $AR T 0% 75 F I8
FORRAE % REe BB R R
B EREEAR RARRE R BT 1R EEATR
B MEER 23 ERME HTHERSR EHK
EXTE 8 MEALATRFE—(E M RREHE
BB B2 EARE BV RBKE & B e B B ORR TR
TARMAEGER—TH F2 KBTI ELE FET-
The four hour ride was filled by the endless introduction
of the Japanese guide. We had no idea about 99% of the
speech and had to guess the 1% left. Okay, now she’s
talking about the forming of the marshland... it was first

ocean and then... forget it. Dizzy...Oh and now she’s

talking about red crowned cranes... she offered one,
two, three choices... We don't get fined for guessing
wrong, right? Come on miss, you know there are two
Taiwanese women on board, would you give us some
help in English explanation? Everything is too difficult!

But we could see it was fun.
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Then we had to climb up to the mountain to see the
marshland, and the stairs seemed to go all the way up to the
clouds(I can see it’s not easier than the Hero Hill Trail in
Evergreen Grassland, Taiwan). After a long string of stairs
we reach a flat turning point, take a turn and face another
endless string of stairs. We wanted to give up and head back
but the tour guide and the bus

—
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driver made sure that didn’t happen, walking in front/back
of us. As we couldn't run away, I grinded my teeth and kept
going, thinking I would bring pride to Taiwan by doing so.
Go!
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After we finally reached the observation balcony I
immediately realized that it was worth all the climbing
to see this great scenery of the marshland. With Joe’s
panorama camera, it even gets better. Finally our guide sang
us a song about Kushiro. She was a great singer and a cute
girl. We took a picture with her and claimed bragging right
if she becomes a famous singer in the future.
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July 3" Sunday, was the sixth day and we were leaving for
Taiwan in the afternoon. We looked for the seafood and rice
in bowl (Kattedon) in Kushiro Washo Market recommended
by the tour guide but it wasn’t open; the crab market wasn’t
open in Tancho market; all the shops weren’t open. We
couldn’t find a place for lunch. Fortunately the Ramen
restaurant in upstairs of MOO shopping center was open.
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We left for Taiwan from Tokyo Haneda AirPort. It was so
killing hot to leave Kushiro of 15 degrees for Tokyo of
35 degrees! And we had to deal with the noises from the
tour group on our airport shuttle bus and cases and cases
of luggage! We could feel that we were not in heaven any
more.

185 R IH]

EREAT REEAFAF KEBT £R
AETHE AT RBAREEEWIOHMER
HRE—HEREFTWHEEFTRE TREKE AL
MR MR MRS T TR E R I?
On this trip, I wondered if I came Japan too early as there
were no tourists. I only met a family of three members
and a young couple from Singapore; no European or
American tourists appeared. Is everyone scared of the
earthquake, of the tsunami, or the radiation? Do people
not dare to come to Japan?
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Do you like Japan? Do you love Japan? Take a trip
over there! I don't think these hard spine Japanese want
donations, all they want is a cheerful economy to come
back. But they are too stubborn to reduce the high prices
even when business is slow.
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We experienced that if you arrive at your hotel before
three o’clock the clerk would politely tell you that the
room will be available after three, and make you wait
in the lobby where the air conditioner’s off, the shop’s
closed and not even a cup of water is offered. All you
can do is wait. And then when it’s three o’clock, the
lights were on, the AC was on, and people started
greeting us. This is their way of dealing with the effect
of disaster by saving on everything: personnel costs and
energy source, save, save and save. But it was easy to
see that they still offer great service.
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After staying six days and 5 nights in Japan, I suddenly
missed the massage in Taichung. On the morning of July

4th, I ignored my messy

roo d went for a massage to
take off all the tiredness * and get my energy
veling is alsgytiresome).

back (after all, sometimes
And that’s the happ)“of story,
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A WALK IN HSIAO JU SUNG
ART MUSEUM, ZHUDONG

PEEEES Hui-Ling Chen
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It was wet and cold during the nine-day Chinese New Year vacation. I thought about staying at home, not wanting
to be in a crowd or stuck in traffic. But when the sun finally came out, I didn't want to rot at home any more. So I
took my two kids and headed out.
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To have an easy and comfortable trip, I didn't want to go too far or to popular places filled with people. I
remembered seeing the introduction of Hsiao Ju Sung Art Museum, Zhudong on the internet where we haven't
had a chance to visit, so I decided to take the half hour drive there.
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After arriving in Zhudong, I circled around in narrow streets following GPS instructions. When my GPS told me I
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have reached my destination, I couldn't believe that an art museum could be in such a small street. I asked a local
and finally confirmed that it was the right place.
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As I entered, I found out that the interior wasn't as large as I thought;

but it was more than enough for my two little kids to run around,
which was what they did immediately! This is the good thing about
the outdoor area not being too large, as adults can take their time and

let the children run and roam not having to worry about them getting
[~
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lost. Just wait for a little while and the kids eventually would appear : jﬂI
again.
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The museum was the past residence of former Hsinchu art teacher Ju-Sung Hsiao. Mr. Hsiao was a water color
artist who played an important role in the Taiwanese art history. After his death his residence was vacant and
lacked maintenance for a long time, almost turning into ruins. The Hsinchu Cultural Affairs Bureau took four
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years to repair it and turned it into the museum that we see today. It consists of five Japanese style houses aand
keeps the characteristics of architecture and garden from the Japanese era . The Japanese garden is full of green and
word is that many couples choose it for their wedding photo shoot. It is a great place for photography. If you are a
photography enthusiast, I am sure this place would use a lot of your “memory space.”
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As it is called an art museum, the art component of this place cannot

be missed. Mr. Hsiao’s paintings are on display in the rebuilt houses,

making this an excellent example of reusing old buildings. The distinct
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scent of wood can be experienced in Japanese wooden house and it is
a true enjoyment to view the paintings in such surroundings. If you are
lucky you might even meet volunteer guides who explain Mr. Hsiao’s

paintings to the visitors. It’s a great chance for a live art lesson!
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Another building in the area puts the lifestyle of Mr. Hsiao on display. A living space like in the past was created
with actual tools, documents and other items used by Mr. Hsiao, which provides a taste this era to newer generations.
However this display area is not open every day. On the day of our visit, there happened to be a government official
visiting and we had a chance to take a look inside during the special, short opening time. How lucky we were!
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A rebuilt building was planned as the “Artist’s Cafe” and was made into a coffee lounge with outdoor view. Bring a
book and get a cup of coffee, and you can have a beautiful, relaxing afternoon.
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If you don't want to be with a crowd on your vacation, if you like old buildings, or if you want a quiet, relaxing
place, then this is the right place for you. Oh, by the way, it is free admission tas well!
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[PREEENIER] [HSK25E] [HSK32E] [HSK40E] [1S025) [1S030])
Spindle type PR HSK25E HSK32E HSK40E 1SO25 1ISO30
EREE (rpm) 60000 50000 40000 30000 30000 24000
KREFR collect HSK25E HSK32E HSK40E 1ISO25 ISO30
FREE <10um <0.02mm <0.02mm <0.02mm <0.02mm <0.02mm

" (16mm) (200mm) (200mm) (200mm (200mm) (200mm)
BIE IR (Kw) 1.2 5 8.1 9 5 15
F AR (mm) 62 100 100 100 100 120
BERE R PTC PTC PTC PTC PTC PTC
R E R AR 3 wires sensor NO NO NO NO NO
AAAE =R Water Water Water Water Water Water

http://www.anderson.com.tw/
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ANDERSON GROUP 18K : (04)23596925

SRR AR SR /A S E-mail : s971@mail.anderson.com.tw




