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PRIER Corporate Philosophy
HZEIFENENZHE EFIMTT With creative knowledge and technology,
EEEE BEtEEFL We shall innovate fluid control and automation,

ENiza I VICEMLE T, Thus contribute to build rich society.
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Sharpening our skills to adapt to the change

@’% %{Q Tatsuya Nishio
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CKD Corporation
Director & Executive Officer
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Following on the heels of the German-born
Industry 4.0 is the Connected Industries, which
has also been launched in Japan. On one hand,
from environmental issues to electric cars,
which is gaining worldwide momentum, the
stage surrounding the manufacturing industry
will see a great transformation. We at CKD have
a corporate vision to “Reform Fluid Control and
Automation,” and we have strengthened our
mindsets to follow the trends of the changing
times.

In order to follow this change, it is important to
first make a sincere effort. Therefore, certain
sections of our factories have started to adopt
the IoT. Without becoming top-heavy, our
passion to work with materials and creating
new products will develop bright new
technologies.

This year, we have prepared our Vol. 4
Technical Journal just for you. With a little
variation to the usual publication, we would like
to do a special report on “High precision” since
the path of automation requires equipment to
have components with a high level of control.

In order to have all of you interested in our
efforts, we will continue to refine our technology
so that useful reports may be published. In
addition, our newest member to our group, CKD
NIKKI DENSO CO., LTD., will make their first
posting in this edition. They will continue to
post articles concerning their high technological
skills as we strive to meet your expectations in
the reports to come.
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High End and High Speed Foreign Particle Inspection Machine for Blister Sheet and Tablet

KA MF Takamasa Ohtani
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In 2013 we launched a new pharmaceutical blister packaging machine model: FBP-800E with the
capacity of 800 blister sheets/min. At the same time a new in-line inspection machine FlashPatri
FP820 capable of inspecting 800 blister sheets/min was released to realize stable and high speed
inspection for tablet and foreign particle.

Recently blister sheets are required to be better in quality and to be produced in faster speed.

In response to these requirement, FlashPatri FP830 has been developed as a high end in-line
inspection machine for tablet and foreign particle, equipped with four outstanding features of “High
resolution” , "High speed inspection”, “Space saving”, and “Multi-functions”.

This article will introduce the new in-line inspection machine FlashPatri FP830.
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Electro-Pneumatic Regulator Technology

RIE If Isao Nagasaki
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An electro-pneumatic regulator is classified as a proportional control valve. It continuously controls air pressure
in proportion to the input (electric signal). Since the launch of its first model thirty years ago, CKD' s electro-
pneumatic regulator has been evolving to accommodate production of various products in factories and to
meet the demands of the market for high functionality and high precision. This paper presents an overview and
an example of high-precision technologies of CKD’ s electro-pneumatic regulator.
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Linear Stage Technology Required for Precision Machining

B XK Fumiolto
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In FA equipment that can promote automation and labor-saving measures, positioning mechanisms
(stages) are often used. In particular, stages for precision machining equipment are becoming
increasingly more precise, and positioning accuracy and speed stability are required during the
machining process. At CKD NIKKI DENSO, improvements in positioning accuracy and speed stability
were achieved by adopting the design philosophy of integrating mechanical engineering with

electronics. This paper presents an overview of the linear stage technology.
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Present Situation and Future Prospect of GSI Data Bar on Pharmaceutical Blister Packaging Machine

¥F¥H Z  Naohiko Noda
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In-line printer on our pharmaceutical blister packaging machine is used not only for printing a new bar
code but for directly printing expiry date, manufacturing No., indicating in multi-languages for export,
and furthermore indicating product sample etc.

We are going to proceed improvement of printing technology to meet respective purpose of printing.
In-line printer we have developed is customized to realize continuous operation, and bar code
inspection machine has also been developed by ourselves, however, there are some issues to be
solved, which we will continuously work on.

Future prospect would be to give a serial number to each blister sheet to enable to manage its
production condition, information on formulation etc. and we would like to expect to eliminate market
complaints resulting from production process and medical accident by drug mix-ups.
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N2 Gas Flushing System in Food Packaging Machine

s

Il FA  Satoshi Watanabe
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Due to recent change in our living environment, ready-made meal and food for single serving have
been popular.

Blister pack, which packs food as much as needed, can be said one of the effective ways to meet this
trend.

Enormous food loss is a serious issue.

Packaging material technology (functional film such as barrier film etc.), retort technology, gas flushing
technology etc. can realize long term food storage (prolonged life), which is expected to help reducing
food waste.

We have been working on forming various functional films, forming with even film thickness distribution
to stand retort heating etc. to generate new additional values to food blister packaging machine.

This article will introduce our attempt about nitrogen gas flushing technology to prevent food
oxidization.
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Development of the Solder Paste Inspection Machine of Single Head Dual Lane Specifications

B A Kensuke Takamura —= PB&Bh Takahiro Ninomiya
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Recently demand for dual lane specification has been increasing in the SMT industry, especially mounter
manufacturers have been playing a central player of this trend and SPI manufacturers have been meeting
this trend accordingly.

We have been selling dual head/dual lane machine, pursuing high speed, but due to its construction of the
standard machines linked back to back, resulting in many parts used, we were not competitive in price
against other companies.

In addition because PCB size is getting smaller and inspection speed is getting faster recently, ratio of
transport time against inspection head operation time has been increasing.

In order to solve these issues, we have newly developed single head/dual lane machine, which enables to
perform transport and inspection at the same time and realizes remarkable reduction of the parts to be used.
This article will introduce the specifications and features of the single head/dual lane machine.

Bl BROESR

FES. ¥R — A
A—HEHET 2T '
WL — DRSS
WL THY. FA
SRS BRI B0
THT7a27ILL—>
WEHSKDONATL -y
%, HICEHA—H
ICBNT. (B
LTBEENB LD
iCiE. FaFAML— %
SRS B REE
T3,

Wik TIE, ks Fis 1l T¥TUAUE
OB AER L 7Tl =2
F 27— >S5 (VP5200/6000MD-V) % iR
=L T3, SHIAY RE2DER LT 17 LAY
N TH Y . IEE S FZEORE TOREN T
HoTWB, UL,

CEHEIA Y RE2DIEE L TW\ B DR ERR A S

CEHEIA Y REREESEICH L T BRI O S5 B

LHANKEL

ZENBREN BT

CKD ## 2018 Vol.4

SELVPYU—=XO#ZA > FyTELTI >IN
AN NEROT 27— HERFE Lz (Fig. 1).
BRERmD PR WD TaT7IANy RECHE LT
MEDPIAOSNTWND, Fos FAL—REHIC. b
HL—2 DAL EITO ZET, BHAINY Rz
MEZEBTND, ARRTIE. 2Ty KT 27
L — > B OB RIS DOV TR T B,

BB OISR

KEDOHNBRISIZEREB LTV D ZBEL TS,

Fig. 2 >IN YRFTa7IL— AR

KEARICIF2L =0T ERELTEY.
FHAINY NiE BEKER L HDZ1DEH L TLD



(Fig. 2)o T a7y NMEFRETIF260D/) 0>,
2EDFIEBABE L TOEDICH L. > FIbAy
NETIE /S O - FIHEEICI BOAEEH L TS,
INBHERDOYE® S > TNy REICK T,
T ATy R E B LT $5940% D EER R
B AR L TULD,

E@mE-L2 %

AFETIE. BEAD S OBREICHIGT D/zHIC. B
HEZ &Kz AF 7> a>ELTRELTWS,
FEETZXICE. MAEZXERULABZERRLT
Y. BAEADPSDR Y F/INFIBENFIREE D> TL)
%, AELY. fIEEESEOR Y FREDPTFSL. &
BEHORBEDIRETHEVOHEDS D /= DX
RELT. AADEZRZBRELIZBE. BOMBD
BAEZHMEZTMHT RO EOD B HIEEEE = B
WTWD, COMBEICK DT, BRIBEZBFE DD &
EoAOmMADOREHERET DI EN]8E
Ko/,

B wEaE

4—1 FHAINY FiRf@sR

DTNy RMEEETH O TOH. BREERITRE
WEBMUTHD. ELGDRELTE 7B N UFPD
BHEL—VTMAHRZITORY S, REICEREREL
TWBRTHS(Fig. 3). AADL—> EDOEMREIR
BELEDL. MEL—OMALZITDZET, 5
A NigREERZR EXE TS (Fig. 4).

Fig. 3 YYO0AY RF170L—VlKRE (REdH)

U Ve EN

I 1
7avkL—y | [HEK] ﬂﬂ:”mh"! |1HE MJ

1 1 1 [ \
K& 1 \ (1 1
BEAYF | 7octiE [ urEE | zootkE [ Urss |

Fig. 4 WMAHREREDEZAIIVIK

I INANY RT 2T —ERRDISA TR B DR

4—2 FARELEROHE

IFAZERIGEICENT. BEREARYE LIZHE.
MEBIEAREBILESRERY . AN —RICKDER%
FOZEITKRB,

et Tl AREERICTO N UPOmL—
> PMEIET BN Z N AETIE. FREIEF TH D
THMAE L —>DEEZMET D ENRRER DT
W% (Fig. 5). ZhICK | FREERFOEEEANDE
EBHR/INRELR DTS,

y7L—y [Ex] I FRBL

A

1
7D>Fb—>w |mw.||1ul
— 1 1 1

E h
BEAYR BT \| uTEE || FovrEE ‘| |
Fig. 5 ARIFLEPDOMALEREDRAIVIK

HRIEHE DR

[=waw ||
A7mm (L— B2 /IR EE)

=T | J

L—ILD(EE) | |

Fig.6 IAF7L—IEFRK

TaAT7IL—EFREICEWNT. L— 2 E&/NRRE
(Fig. ) IFEETH D, T 2 7L\ RMEEREE TIEiEE
£ L—ER/NBEDKRE L XTI REDEREDT
BV, ED/eDH. L—UERE R DD NS
IN—H % ERT DUEDH D/,

Ay NMEFRETIR. XL —ILD D5 Fil
1ADEE. FUSAD R E L —ILERDTWND, TIAT
L —>B&/NERED47mm (SMEMAFR R * 4| ZEHL,
T a7y REIE L — B ORE&miz LT
BUV) ERDTRY . EBBN TV E—A—HEDERR
DRIRERARRER DTS,

CKD£# 2018 Vol.4



G #EEm 175

=
=L I =
L] BEIE EHI@

ARSI, ARERRORRY. TRRAR e “iﬂiﬁﬁ

zann

DETAKERERE BEEAEDRE D RKEVN. VP —

Al BREICERER R 7 /) r—>a> 8L T
I TS, TNy RF2 7L — 1 EH
WTH. BRI BIE R ISR 7 BEE L/
W5, (Fig. 7)

SE. 7O No—20ERE) 7 L—>OERZ A
BO/NY AV THRET DHBEDNHD /0. 2FBORE
ZRIFICERAAG CEPRIRRBR 7 T U r—> 3 > & 1E
L7z, (Fig. 8)

e ==s0 o8 Fazi o R
WA vmn—umm._lu Pad 4294

Y ¢ Kl 39000t _ Vew#

yrL-y — : éiﬂﬁﬁ

mmm\.n 5 BEHT | poRT . = |
Toc EARIRE 5814 ) 5 % 16E

] 11
ELF]

T AEOBRETRERERY 1 XE. |R/INTHOX
[ E 50[mm]. &AT510x680[mm](>>ZILL—>
el s T— NEERES) é:?&\o’(b\é NELLBOEROEES

W pmms | mm |qEwn | mE | s | mes | ews | mex (TR L s

FROVRETOREDP A EER—T7. RELELZWVER

DL WERE 5E < 3 E?%u@@mo

S — AETIE. BETIEROES ICL>T. BEMIC
| emac [ WEREAYEZ DMEEEREL TS, RESTE
Fig. 7 XAE mgﬁxz FEE- PR EEROIBMEEL. ThENERERE

m(Fig. 10) KUEEFETHD. o BROEE
FEERBOARTELSVBIHNICEHLTEY.
HMICICEREEEZANT DBV EIFEN, JOHEEIC
FOC EEREICEDELERRBEERED A HE
EBDIce ANV —RICKDBIFEMBELE LRV
O I INIANY KT 2T —VEOEEMER E
LV ARELEBML TS,

RahfEiRE
EiREH2(O0VH)
HAMGER AR
EEE-F 3000 [pulse/sec] 3000 [pulse/sec]
(800 - 5000) (800 - 5000)
315 [mm/sec) 315 [mm/sec]
(84 - 525) (84 - 525)
T I - PFEE-F 2000 [pulse/sec) 2000 [pulse/sec)
| 7O hL—2 8 | (800 - 5000) {800 - 5000)
Fig. 8 MmEYIEEM (84 - 52;15(; i (- :2152 s
$7LC\ %ﬁf:@x/]/\/@@& l/_(l_j__l 7)[/ [/_\/%:é {EEE-F 1000 [pulse/sec) 1000 [pulse/sec)
fEEmE] ZEBML TS (Fig. 9). ML —>DAEEIR (800 - 5000) (800 - 5000)
REFBICER TS P THERIED. ABHEZOR o aa s
- FIEFOREZIBE CITOZENTED, N T e
kY. AR — K KA EEBIEREFEIRROIESR MERALERDE - KL, BRY A ALFSCTUTESHLI T,
. KYBRRICTTDZEDNTED, Fig. 10 EiRBERERE

CKD ## 2018 Vol.4



El bV

I GNANY RT 2T —ERDISA TR B ORI

VP =X, BE=—XIZS U THEAE L ERlT
TW3, 5B £EEEIANOMILDIER. > > 7
Iy RFa7IL—HBORFEEERLI. S&. &
572 MREDM) L - HEREDEMZTTD J & T REEE
EIREET T > OBR(L- AALUICHFESTES LD, &%

MOFRFEHR LEDTOETL,

%1 SMT:Surface Mount Technology DE&FR, BFEEH

7)Y MNEREICEERTEZFEDIE,

%2 SP I IFAZMRIBERE. BREEICK > THRISHE
U —LIFATEDIREE®RET H&E., Solder paste

inspection DEEH,

%3 MIN—YBIAUICERERY DI B HOINT,
¥4 SMEMARR#E  SMTRER L OERICET 28K, IxT
AR AT EEDPEDOSN TN T 17—
CHEOBEIF. L—HEEDSSOMMUTEED SN T

W2,

;EE QT —Ib

BEBR BT Kensuke Takamura
BEMEMERARS 5 3 £IiER
Engineering Department

No. 3 Automatic Machinery Business Division

L5

—'= P&3L Takahiro Ninomiya
BEMEREARL 25 3 BUiER
Engineering Department

No. 3 Automatic Machinery Business Division

CKD£# 2018 Vol.4



HEHEIC BT DT — 25

Utilization of Data Obtained from Winding Machines
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Li-ion battery winding machine is one of our major products and the market has been shifted to overseas.
In order to increase our competitiveness in the global market, we have been making effort not only to
raise high productivity of winding machine but to increase its additional values.

One of the efforts we have been making is to progress with development of such functions as
“Visualization” of the machine condition by using many sensors equipped on the machine, which is to be
further developed into “Stable operation” and “Preventive maintenance”.

These functions will be adopted to loT and smart factory which are paid much attention recently.

This article will introduce one example of our utilization of the data obtained from the machine.
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Takt Time Reduction Technology in Hydraulic Shock Absorber “Shock Killer”

3 E]  Masashi Nakai HHE ¥ VYasuhiro Yoshida Hh 5 Hiroshi Tanaka

BHREICHEVT. BE SIi6E BR7 MOBRIZALAELB2THY .. ZNICIBA DD, A GEBPEE
PERINTE. 2D LIEBRUEADEROEZAICIHFLERHIERDPIERTHEVIREDPEL D, KoT. &FE{L
ADERICISABDIEOICIE T RIVFRIREWS[1IED D WD, SERETEITERICRIBERAIRICED, £ZT
IRLVFRINAED—DTHDHERNEE SR>3 v /F5—1ICBITEEE T MUEBEMICOVWTBNT 5. BE. H
#HTIEHERNEERZ[ >3 v I/F 57— ERATHEY . KR TRUTINT a v I/F5—-ERET .

Demands for high-speed, high-response machines with shorter takt time are growing day by day,
and to meet these demands, various mechanisms and structures have been devised. However,
behind such demands exists a problem that the higher the speed, the greater the shock when a
moving load is stopped. In order to address this need for higher speed, "stopping" technology, or
energy absorption, will become increasingly more important and indispensable. In this paper, the
takt time reduction technology adopted in the hydraulic shock absorber "Shock Killer", which is one
means of energy absorption, is introduced. The hydraulic shock absorber is called the “Shock
Killer” at CKD and is hereinafter referred to as the “Shock Killer”.
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Technology for Handling High Pressure (5 MPa) in Chemical Liquid Valves
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As semiconductors become smaller and provide better performance, various wafer cleaning technologies
with higher performance in contaminant removal are being developed. One of which is the high-pressure
spray cleaning that injects high-pressure pure water onto wafers. This cleaning mechanism involves not only
the physical force created by simply colliding pure water with wafers but also the cavitation generated by
the pressure difference between high-pressure pure water injected from the nozzle and atmospheric
pressure and by the pressure change that occurs when pure water collides with wafers at high speed.

In light of this, CKD has developed and released the resin valve which can control high-pressure pure water
used in high-pressure spray cleaning process. This paper describes the technology that enables CKD's
valves for chemical liquids to control fluids at high pressures.
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High-Current Noise Filter Utilizing Thin Plate Coil Technology

B 1EFE Masatokilto
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Noise filter consists of an inductor (coil) and a capacitor. Depending on the method of combination, it can
be used as a “low-pass filter” removing high-frequency noise and as a “high-pass filter” removing low-
frequency noise. Various kinds of equipment are provided with noise filters.

CKD’s “high heat conducting coils” utilize our own thin plate coil technology and are used in various
products. This paper describes the overview and a small portion of elemental technology of the “high-
current noise filter”, developed by CKD, in which “high heat conducting coils” are employed.

Bl irLsic
TSR ERPT BLEFEERE(CH T, T
SAVERESEALDICBEREBVBBEDH
%, LD L. TSARERBICEETD. SEHK./ A X
PRAEL, E— R ZERATRROBSEBICE AL, %ﬁﬁ?
BEQBAEEOWIESA3|XRILTLES, 72
BESERANICESER ./ A X z2kET A O0—/NA

TR EREL. AIHROREETO TS, e Vour
(Fig. 1) AT Y ]:

Fig.2 O—/SXAT71ILZDIEK

FEBRTHAMRDO DA ILIE. AR FE BRI
ERVWTHRMESNTWND., INSDRMTEDNT
— IV TIRITEBRBFEDRIFCIEAR WS E—
== SZABREREFEORERERI AR TIEHEADKE
KB, TD/ED. MAD I DOMRE ICERZHERT D
BEZLTAMNERBEALBINERS T KE
ICHEHTDEDPREE R DA H O/, €I T,
JART I EONEZIA HDOERZESNT

=SB

|
| i

@ Matcthg unit

O—1R_2740L3
[ mmiw | BT B[ BHMEE AL EBNE/ A XT (LA
%Eﬁ% bﬁ:o
BRI

Fig. 1 75X %FRATIEE ey
'8 K = 2—1 BEREEILC OB

Table 1ICREIAMINOE#EZTRT. SEUEE I
O—NAT74IINZEaAAIN (A >R o) AT N IF L IBEOFER I IILAEB L TS, ik
HYOMEETERIN TS, (Fig. 2) AINEEER(BAMEBICEDD2EERDOEE) DS

CKD ## 2018 Vol.4



Wes. BRMEBESLY OBREZRT ENT
D, . FROBBABDEEMEEDBNTWVD
. B R UIREOFEAZ HEBICHHE LT 0
BHERA TS,

Table 1 &EI1ILOFFH

ALEIAIL FEABIAIL bt BN
ErE
GiEE X
AEERE x
EHEE =1A)

2—2 A/HAFHE

Fig. SICAIIBEERT . ERIAIVESERDIES
MOEEAMREICEN TS /2O T ILiREICAEIK
ERIE—N VBTN 2EETHIL
T ATMUDEEETDRERZICIRIED I ENT
ED. TOR. BN ERDEEEZROTELTS
LEDERER D,

MIZBAHE -~

\
AEK ARTL—+
Fig. 3 BmEATEIMIDEE

AN EAVFUH DI VE—E VR

Fig. 2lcO—/SA7 1 )LZEa1Ilea>7>50
MHAEDLETEREIN TS ZEZR L. ASEE
ZIVindl AWV DA > E=E A% Z . A>T
DA VE—E> A% 21 L&, B Vourl IFIR
N TRIND,

Z, v
Z,+Z, ™

ERXKUA—NAT 1L ADOMEEE EIFD (VoutZ&
INELGTB)=DICIE. 22 TEBREITKRKEL. Z&T
ZBEFNEL LEEFSDPRL.

T ZOEREIRIAI. AT DOA VE—4
VATREDTL DO, T4 RICENDER. H
EXROBEH. BEEOBEE. WEE. 712D
YA AREEERBL. RO E—K > A=HE
LARIFNIER S0,

Vout =

SR ZRWKER S/ A X7 1V &

3—1 a1 DA -4 A%

A INDOERREBADIET. A =L A%
BEDHZENTED, [A1IILOBREERE (EGREE
DN AN DER—=8] EMAA VAR ZE A /85
DA E—=E 2 ADEAUITDNTHENT 5.

£, AMIILOBEEMEZEA KO E—& >
ADZEALETRIRT ., (Fig. 4)

BEIOEMEARKELTRHIET. ITILOEDBE
B (FERE) DINELRDED. THITHENA >
E—& > AFEDEAT B,

AVE—FU R -

— Bfissum

A ——FERf116pm

dance[Q]

Impe

1.E-01

1E-02 -
1.E+03 1E+04 1E+05 1E+06 16407 1.E+08

Fig. 4 EREREZEALROA I E—L %Y

R—8e%<JBE. BEHIRFIEKHBITERRE
A, 2—>#z2B<THEBEARAICBHT D,
(Fig. 5)

AnE—E e

LEnE

E B g %

¥ pacancelC]
P e

1508 1B 1 1506
Frequency[Hz]

Fig.5 #2—HEZEALBEOAME—E ARG

o, IMIINOREENES LT D E|ERANIC. A
BERELLTHESERAICECHIRERHDEE T
%. (Fig. 6)

A= ARHE

=129
LE4DA e Snn
LE+03
LE+0?
g
g
i 1E+0
E
LE+00
1E-01
LE-02
LE+04 LE+05 LE+06 LE+O7 LE+08
Frequency[Hz]

Fig.6 JMIABREZE(SELEZDAE—LANFE

CKD#£# 2018 Vol.4 €



3—2 aAVFUHYDAE—L4 AT
22T Y OECHIRERBIEBEPRENELE
FERRICE <. (Fig. 7)

| #1230m
(fEsk-1IL) (BEREE L)
A — 5 R Fig. 10 1 JL{RFELEE
" 4—1 FREFH@EHER
- BEEDFHMERAFig. 11177 . HENROER
E_mam ;&1 35M HZ—( @5}&%%‘3_40(:1 BLX—F& E*;!;{IE% 7 U
FEBIENTER,
106401 ol ‘,'-\‘ ‘ ::\:1
: .l b1 | e
10E-01 ‘_r_;:zf,f-?i/-.-/ L& I} I i | | =w=cold |
Fig. 7 aAVF Y BREREABOAE—F A4 MH e f
B MAE L “‘$
AECIEHENR OB RS 13.5MHz. BiSR=E T w7
#-400B& LY > 7L (Fig. 8) DMREZ BT 5. . _
Fig. 11 71 LT mER
YL TNGEAT — DL — A BREBR AR & 8 ’
L7z m T D, 4—2 BEEREEM
K %Fig. QICRT, t—%BERFEEE L/EFBERO I LERER
EERZEHHT 5.
S - AEEZFig. 12(c. #ERZFig. 13127 . RFED
i T4 L TCIF20ABEEIC60CU EDRE LR ERS
D, SEEELEZICMINTIEHF20CUTOERELRE
Ko7,
1IN 10UT 2IN 20UT C)C) TIN TOUT 8IN aouT
5 &
GND GND
< MAX20A —~
N
: Fig. 12 RE L 7l 5k B % X
Flg 8 j(';:ml.l:l—/\7\7'f)|/591~§ﬂ
J‘Jbﬁmﬁﬁ.t! —f®afi
BT ok Toon [
i Coil1 Coil2 Coll3  Coild Coll5 Coll Coll7 Collg : / ol
gT L] _%{ % i 34—
10UT GND  20UT 30UT nND mur souT G 'rmur GND sou‘r : __,.../ e —tol?
i mﬂf,ﬂaﬁeef —Colth
Fig.9 AREBHO—/SAT7 1 IIEEKK 1
Effi[min]
SEEELEZIAINIEREERELR LATELLT
BYNELTBHZENTER, (Fig. 10) Fig. 13 BELRIMER

@ CKD##® 2018 Vol.4



Hb)Ic

AR CEATILOBCHFERBERWEl /A X7«
IWENCHEMEE DA L Z SR LB meERT Lic. 5
RIFATINOBHERZFB LI T—42 | PHEFE
EREMRBLEI NS> AR E A XT 1 ILRLSNC

HEAMEEIMIILZRERRAL TO,

;EE QT —Ib

o T §

§ =
-

'@?‘E% J—.E?%? Masatoki Ito

OVR—2V bARES FREFEMHHIESR

R&D and Engineering Administration Department
Components Business Division

SR IEMZRWEXREBR/ A X7 1)L E

CKD£# 2018 Vol.4



1943%4H

R RER BERK —#
1101687 H

FREL. £4EE1BR

BEEMEE R U DR, ZRUEHIEEES. BEEEas.
ZEXUERBERER . T 7 A AT LR AR R £
HEEAR DRIE - 8% - e @

CKD#x#k Vol.4

Ei 17
RITEMEE
BEEEE
RITEHR

DRI PR
¥ 1T PO

2018 1 A1 H

EfR X

FH wEZ FE 25

HE R

TTRERRN S

CKD# &1t

T485-8551 EMER/NEHICE T H250%H

0568-77-1111 (RKEEE)

MAFICEBE SN TSR IE. TEEeURLKUBEEBARIEETT .
http://www.ckd.co.jp/company/giho/index.htm
MAFEICBHINTOWRDHP A BHDPAET 2BEEZIIEREIECHLIHBENHVET,

© 2017 CKD Corporation, printed in Japan. 3E7c& EWinEzEE






Creative
[Knowledge for
Development

Bt THRFKZHL

C K D CC-1380 2018.01 ACGB




