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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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Technology worth contributing to society

@’% %tﬁ Tatsuya Nishio
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Director & Executive Officer
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During this fiscal year, CKD created a medium-
term management plan “Challenge CKD 2018”
focusing on the next 10 years. This strategic
policy is of course centered round products. Our
core technologies which have been cultivated
over the years will be integrated with the latest
materials and newest manufacturing methods as
well as innovative ideas to evolve into a new
worthy technology that will contribute to our
society by creating the Global No.l products.
Ever since we began to introduce to our
customers the new technologies born from the
pains of many setbacks, this is now our technical
report vol. 3. The technical reports serve as a
barometer of CKD’ s technological development
and we anticipate it will improve motivation
among the engineers. In addition, if we can
develop new technologies through discussions
with interested customers, there would be
nothing more worthwhile challenging ourselves
with.

Some of CKD (Creative Knowledge for
Development) technical themes that overflow
with motivational challenges are published in
this report. Contributing in any way we can to
improving your productivity with our fluid
control and automation technologies is regarded
as our mission of utmost importance.
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New Simulation System for Blister Packaging Machine

#F ZIR3E  Naomi Kamako X8 mILX Masashi Yano
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With demand for shorter lead time for machine production recently, requirement level of pocket forming quality on
blister packaging machines has been advanced.

Long life of food, for example. This can be realized by using packaging film with barrier layer to minimize intrusion
of oxygen to container. In order to keep this barrier property, film forming needs to be done without breaking
barrier layer.

Important point is distribution of formed film thickness, and evenness of formed film thickness will lead to securing
barrier layer thickness.

To verify evenness of formed film thickness, we made a trial die first and then made a formal die, however such
time allowance is not available any more now and time for remaking cannot be considered.

Under this situation, we have developed unique simulation technology for forming to calculate distribution of
formed film thickness.

This article introduces our simulation technology for forming which is utilized on our blister packaging machines.
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Introduction of blister packaging line for continuous manufacturing ~ knack know-how

HJI| #ZEt Tatsuya Sanagawa

SH T, SRR TRFEBEBERTL TLVD,

EREmER(FEREIDTIIUAZPERLETRITMBREOARK) (X, FFTRLETIZREENSP TP (Press
Through Pack) EMHENTE Y. 108R 14 L EDEZE—HRD > — MRICLEZHEDZP TP—bhEWD,
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LHTIE. INODTIRRETM ML —EEmEEEZRBEL TV, ZhICKY EEDFRUPIZHFEL TS,

ARTIE HHP TPERS A VICHE T DEGEEDE AP MBA. MR EEBNT D,

We are involved in producing and selling various kinds of packaging machines.

One of the popular packaging styles for pharmaceutical products (prescribed medicine for example) is called
PTP (press through pack) on which tablet can be pushed out by finger. This packaging style is mainly used
for packing 10 or 14 tablets per one PTP sheet.

PTP packaging line consists of a series of machines from accumulating certain number of said PTP sheet,
banding with tape to avoid collapse, pillow-wrapping, cartoning, finally to casing in corrugate box.

We have realized these processes in line and continuous production, which can be contributed to
improvement of our customers’ production efficiency.

This article introduces our concept, effort and technologies for continuous production of PTP packaging line.
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New Vision Inspection Machine

#E [T Ryuji Wakita
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In order to prevent taking wrong medicine, such counter-measures have been taken recently as
improvement of invisibility by indication of product name on tablet/capsule, ingenuity of blister sheet
design, wide variety of shapes and ingredient of tablets to differentiate from other companies in ease
in taking and handling.

Inspection for blister sheets is required not only to meet wide variety of tablets but to perform highly
accurate and stable inspection.

In order to respond to these requirements, we have developed Flash Patri FP630/330 series, new
inspection machine for tablet and foreign particle of blister sheet, with four outstanding features of
“High resolution”, “Space saving”, “Improved operability” and “Multi function”.

This article introduces Flash Patri FP630/330 series.
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Lead reflow and the Solder Paste Inspection Machine for Double Sides

B 1517 Nobuyuki Umemura
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Print circuit board on which both surface mount components and lead components are mounted has been
soldered through two processes as follows. First process is that surface mount components are mounted and
soldered in reflow oven, and second process is that lead components are mounted and soldered by hand or
with flow soldering.

To improve efficiency and reduce production speed, such a soldering method (which is called “lead reflow”)
has been newly suggested as soldering for both surface mount components and lead components can be
completed through reflow process of surface mount process, which can be realized by printing solder in
through hole for lead component at screen printing process at the same time.

This article introduces inspection machine which enables to measure solder volume printed in through hole
and inspect from both upper and lower sides of PCB, and to realize quality improvement of soldering for lead
components in the reflow process.
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Automatic Material Changer for Lithium lon Battery Winding Machine

BB BAX  Katsunari Kumagai
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Recent raising of environmental awareness on a global basis has led to an increase in demand for hybrid
car and electric vehicle.
To meet this demand, improvement of production efficiency for automotive lithium-ion battery has been a
major issue for battery manufacturers.
Our company has been involved in producing lithium-ion battery winding machines, one of the battery
production processes, and have been making effort in solving this issue.
This article introduces automatic material changer for lithium-ion battery winding machine as one of our
solutions for above issue, which is expected to improve;
1. Reduction of machine down time for material change
(improvement of operation efficiency)
2. Reduction of defective products in material change
(improvement of production yield)
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Technologies Behind the Downsizing of Direct Drive Actuator

B B8 Hiroki Tsurumori
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Until recently, direct drive (DD) actuators have been used mainly in indexing tables employed in such equipment as LCD
manufacturing equipment, electronic parts manufacturing equipment, and automobile parts assembly equipment. However,
DD actuators are now also being used in equipment for manufacturing communication devices, including smartphones and
tablets, and in equipment for manufacturing small components such as medical devices, connectors, and switches.

Since the applications described above require smaller, lighter, environmentally-friendly equipment, the demand for smaller
DD actuators has increased in recent years, and to meet this demand, CKD has developed the smallest DD actuator in the
industry. This DD actuator, compared with the smallest conventional model, maintains the same level of usability but is
about 70% smaller in volume, which was accomplished by downsizing the position detector, the winding system, and the
driver and controller.

This paper describes these downsizing technologies.
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Key Underlying Technologies and Evaluation Techniques for Anti-bacterial/Bacteria Removing Filters

REE #OZ  Toshifumi Yogo

[ROZREERDICEODPEEDH. Ratlii- REICKH L TRETHELHIEDP KVBIKROEN TS, Ban
RRG EICERBNDERZESORY - MEEAMLEZBMNE LTRELLRE: BREY 1 LR ORRPEREMNE
KOFHEHAMIC DOV TRBNT .

Amid increased interest in food safety and reliability, the demand for safety and sanitation in food
processing equipment is rising steadily. To meet this demand, CKD has developed anti-bacterial /bacteria
removing filters aimed at preventing foreign particles and bacteria from contaminating compressed air that
comes in direct contact with food and beverage. This paper presents the features of these filters and the

key underlying technologies and evaluation techniques used in their development.
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Soil Moisture Sensor Technology

JRH E— Ryouichi Harada
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ETHBHD. BRI EEBED/NT 2 ADE S = U DE, FZTEEKI Y OHMBREMOREFTEEBICE
DS & U THIE (BuK) S AT LO—HFIICDOWTERT 5,
Soil moisture is fundamental to plant growth, and the means for monitoring water content in soil is important
for watering facilities, such as those for greening, agriculture, and at golf courses. However, at present,

there is no sensor that achieves a good balance between cost and performance. This paper aims to examine
the new soil moisture technology and an example of its application in the control (sprinkler) system.
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#include <SPI1.W>
#include <SD.h>
finclude MsTimer2. h>

#include <LiguidCrystal. h>
quidCrystal 1¢d(8.7.5.6.3.2) dEG~EE

nt ledoutPin = 9 .
nt anad = 0.
t anal = 0.
nt ana2 = 0:
nt anal = 0
const int chipSelect = 4. //dh S6~EHE

void setup()
[

Serial, begin(9600) :
MsTimer2: set (2000, flash).
MsTimer2: start().

sdset(): //SDNRAiL

Serial. begin(9600)

led. begin(16,2) .
pinliode (ledoutPin , OQUTPUT) .
pintode (9. OUTPUT) .
]
void loopQ
(
lcd. setCursor (0, 0):
led. print ("Hum>")

anal = analogRead (D).
led neint (ansdl )
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Technology Used in Improving Body Stiffness of Air-operated Valves for Chemical Liquids

S BEZE  Akina Imamura
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JINDFHEE. IV H)BREDFEREZR WD ZEMFHT. HE7OERAICE>T. EBRANLTDEHLNS
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For years, CKD has been developing and selling air-operated valves, manual valves and regulators for chemical
liquids for use in semiconductor manufacturing equipment. Our chemical liquid valves are mainly used to control
chemical liguids in semiconductor manufacturing processes such as wafer cleaning and developer coating.

One characteristic of wafer cleaning is the use of chemical liquids such as acids and alkalis. Depending on the
cleaning process, the conditions under which the chemical liquid valves are used (such as type of chemical liquid,
fluid temperature, fluid pressure) change. Especially in recent years, the demand for chemical liquid valves which
can be used under high fluid temperature and high pressure conditions is growing.

This paper presents the technology used in improving body stiffness of AMD part-3 series all-in-one valve, which

made use under these adverse conditions possible.

i LoIc

FHERANIL T (FHFEFEEREICEFH N, VI
DFEFRPIRGRER EDHAGEFIET HBEWTHERS
ns. (Fig. 1)

T LINDHERICIESC-1 (7 EZ 7 EBBRICKEER
BR) . SC-2(1ERE BRI KEDRER) D KD REER
TIAVBPEREIND, FD=0. HREICHEET
DB OBEREB(ERDEZEMNSEBSE) LI NODE
RICEESNENWC EHICERZRIBRNIEDKD S
N5, £/o. FEEOEE, R 7O AL >TER
DRE. RIAEH. BEHNIEDLD, IBE. BVEREE.
BORAEENEET TEROERERESD/NILTHK
HOENTWD, COXDRERBEARIET CERZ
B TEDF—ILA >INV T DRICE N TER
BHEHO—DOTHd> IR EZBIE LEART «
B E _ ERATIC DOV TN T 5.

usstn i m
et

l —
s,,ef—;_..vg
-

FR |
A |
Mk

Enpmnm

Fig. 1 ¥EAFRRETRECERM/NITORE
CKD ##R 2017 Vol.3

R/ VT OEEIRIE BBt E

ERBIT7FNLA MNLTIEEIC

1)/ =<)Ly O0—X# LT NCF)

2) ) —<IF—=T LT NOH)

3) &E
DIEEHHD. BIEENDPADTOVARWNVRETyO—
AFE) L TWBEDENCE. 7—7>GRE) LT0
BEDENOK. RBIER—NMIEHEMAT. —7
> O—XEEBEOEEHFEER, (Fig. 2)

I o] (3] —
Fﬂﬁﬂf Afﬁ iﬁ\ RIEE S '3‘!(;?‘”“*&” i wlﬁlj _".«‘%ﬁ"
e b & b Y/
T_iﬂilw%ﬁjjj E E,ﬁylﬁ g [

OUT Port

INPort OUT Portl—— [N Pt oUT Fort N ot

=
& ETS
it P e T— i o]
OLIT Port | IN Port OUT Port! 1N Port QUT Port

1 S

[

;%wﬂ 3l
H@%JH—

Fig. 2 ZE&RRA/ T OREHE

NCH % Bl ZERA/NIL T OEMEIRIEIC DUV TELA
9%, (Fig. 3) NCRALY I F 1T —20OEER—bH
(NCHETRD DS I FEMA. EARNOY REFS
EFBETRBESINTODHEDPEFES LY. OUT
BNCERDAND EVWDHEREAICR DTS, GFER
B FEREILDDIRIE. BIER—NDIFVERETHE
EANBY RETDV AEDPTDPDHIETRT 1 &
LU EREEMT 5. (FEHRR)



ERA/NIL T OERRAERIEFig. 41277 T KD ICEKED
WERDTIVF1I—REERICEZEMN D ZELS
ERDFME. BAT T T, RT 1 THEEEIN TS,
FNOISERBROIZOERMEOS WS> HMAEZ
EARAL TS, (Table 1)

FEY—LHE

ATV %
(EAROYED ERICERER TG (X7 UXTHE

EZLRuRERS LI
FRAKBISTE

Fig. 3 ZERA/NILT OEEREE

Fri— =
ERFr Ry,
N FHFAT—H
LAY el Ll

wnme FEFITIT4
(BB I Y 58 &) #3
BTN

ouT Pn} [
W
Fig. 4 ZFERZRRB/NLT OB

Table 1 ZF®RA/VVTICER L TW SR

e ME
P e PPS. PP, PVDF
R FAT7I54 PTFE
RT4 PFA. PTFE
iR PPS. PP, PVDF

S—IIVEREIET XHZ XL

ERANIVT 2B THBLEKL D ICHEBERT «
R —IL) EEL INAID SR S M /e FR & BT
TBDBEICE DTS, Fig. BICRIRT 1 BED 5D
DBDEDICHEEFROET ISR H D7D BED
EAWCHEOEFRD DD €DRA > M —ILEFED
BRURLINDZ ERAARCELD VT ADPRET S, &
DOFTHDPRELED EOUTRNCERDRNET &
DB, Efc. AT 1 IFERICERMNSER THDT
. MEREOBN/IS >F/IEEHEAL TS, s
MRISZRBFH K OBEDTE < FICHE P TlEKY
B LPT N

FRA/NIVT DART « BltEmE L3

Fr— L
(NG Z I 5 #ED

Fig. 5 >—ILHgETXHZXA

AT 1 BEDRHEL

YR Em LS A DICIE ERA KB
SIIEBEMADBEDN DD, BT —ILEEZN
ABEKYRTADOFTAIREL LD, BLZ—I
WECHVAERE. REENDT TRUELAFER
TAEEERSIETHOT AZMAONLHENLHIMEZ
FOMiBERT « DFFEEIT o/,

FFICIEFig. BICRT KD ICEEMTZEMAL. &
WiittRaE . ®UREED T TRYIR L SZEFICK
DOTHADPFEELPTVEFMOREZEP L. RER
SREATC. Ko RAEDRNEDBICL . RERKRD
RELBDTCVRWHDHERT D728, Fig. TTRT &K
NSRBI OBV TIRELEERk L /.

MEDD &R L RNENOFED DR \affZ
B MRE S HRIR (Fig. 6 TR BRI ICT
BDIET RERRODDBRUVART 1 BEER DT,

Fig. BICHERMm EMFERD > —ILEEZMA IRE
TRT A DILAAHEZ LB U ERETRT . FFEM®
DART A SRR RB KXY = I HEICKDER DD 1<
BOlZEDPLD D,

PRI — L E ROV TCHIRR CRBEBIEDRT 1 Z5%
TR IENTE .

LSRR
SRARICZTE

ALNRE, HETT
N RERNE

|

BIFUPICLY, B LT L@
BlEANCETMRRIZ
SBOVTHH NIl

Fig. 6 #ERETHR

EnCEEH
TELVETRRIC
BIRZEBnL o

Fig. 7 HAKRITIER
CKD ##R 2017 Vol.3



& sbwic

I

1 | — HHFESEERIHERAL — KPR FOAE—NR
1 il CBRL. BRICBA > ABELREAET BERAD
2 \Q Bsss LTV BB BB, Wit T E TI->TE 7
) SEF ) N BT, ITHEMEEN L. SHE%
*g \ \\ AR BN S ERBEROBRICIEA T,
N wEe | O\
N

v

*

& < >5

am BE[C]

Fig. 8 AT 1iLHAHELLBIER
(Talb—al#ER)

RO > — IR AR

AR CHRETLeRBEBEDRT 1 ZRWTY > T
EBHEL. ERmE > —IVtReZ LB L e KA R &
Fig. QICRd . WER> —ILiEREISERSA K1) 50%IE £
ZEM LTz, Tz MEICDOWTHAIEL. Fig. 10IC7R
TEOIHERBERZFL NI THD I EEHERTE .

A

2 \\ maa| |

% |1 [P ")

€ | |\

i

8

é‘ v a

? I k&

o ¥ > H £l

NIV EEEE
Fig. 9 MEEMEARMDI—IVERELLE

WEETOT 14—l
%
A =
BA % &
E r— =
~ | 4
=
H /
1| H k&M
¥ ’%‘*TJ EHZ__IK_\ Akina Imamura
i OAVR—RY bAER
55 < >E TPAVYAT LGHEBU B
AkA—%[mm] Engineering Department No. 1
Fig. 10 R EMRIORELE Ultra High Purity Products Administration Business Unit

Components Business Division

CKD ## 2017 Vol.3



CAEFHMOEER LI HER ) H A

| CAEFEMTEIN DB EM LICXId 2HR V) #E &4

Approaches for Improving Precision of CAE Analysis Technology

(el EEXZ  Yasuyuki Shibata
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In today’s manufacturing world, thanks to remarkable advances in computer technology, CAE analysis, a
method in which product performance is refined to perfection on the computer, is widely used in various
industrial fields, instead of the conventional method of performing analysis on the actual equipment.

CAE stands for Computer-Aided Engineering, and CKD is actively utilizing CAE analysis in product
development and product improvement to meet customer needs that are growing more diversified and to
address technical challenges that are becoming increasingly sophisticated.

This paper presents examples of how we utilize CAE analysis in our company and the approaches we are

using to improve the precision of CAE analysis.
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