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PRIER Corporate Philosophy
HZEIFBIENTHE EFIMTT With creative knowledge and technology,
EEEE Bt EEFHL We shall innovate fluid control and automation,

ENEHR I VICEMLE T, Thus contribute to build rich society.
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To the technology that responds to social change
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CKD Corporation

Director and Senior Managing Executive Officer

Katsuhito Okuoka
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As business is becoming more globalized and
more diversified, the needs for IoT and
automation in the manufacturing industry are
increasing more than ever before. At the same
time, more needs to be done to improve diversity
in the work environment. “Safety” and
“Assurance” are the keywords for achieving
these two requirements. The feature article in
this CKD Technical Journal Vol. 6 is about safety
and assurance.

Our automatic machinery division's PTP
packaging technology for pharmaceutical and food
products and reliable manufacturing processes as
well as our component product division's human-
assist technology are discussed in this edition.
Human-assist technology, to which pneumatic
pressure and fluid control technology is applied, is
used to provide a people-friendly, safe work
environment. At CKD, we believe it is our
mission to technically respond to social change.

In this edition, we are also presenting some of our
technologies that we have developed and
improved to take customer's advice into
consideration and to meet their various requests.
Please do not hesitate to contact us if you require
any technology we have that may be useful in
assisting you with your business operations or
manufacturing processes. We would be very
happy to provide solutions to your challenges.
Japan has entered the new era of Reiwa. All of us
at the CKD Group are absolutely committed to
reviewing our core technology and using it for
wider applications, and seek to further improve
and expand it by combining it with other
technologies. We thank you for your continued
support and welcome your guidance and
suggestions.
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PTP Packaging Line Compatible with Parti1

F#E & Ryolto

HE.T—RATI) T A WD ERERTEEAICE DTS, 21 CFR Part1 1T —21 7 U5«
XSlE. T—RREAREKRBIE. 5Lk, 7V EAFREELF 2 7EXEZE L. EEROBRR 8&EICREY 5%
AT LDRD - RE%HRT S,

Part1 1 [CE#MT B 72DICIE. EREBORES LVOEFRBRDEZIRA - HEREHIETEZE VAT L. T—RDE
B EE-HIROBREI—YZLTITEHAT L, BERICKDOD > TEFMICEARULIEN TED AT LTRITH
X 5R0N,

F£7=2019%F(C1£Good Manufacturing Practice DRET &, T—X A>T T ) 71« DSBS TEY.
EERRERTIEIMEHPBEAELR DS, AR TIEIHHOPTPIEZ A > OPart1 16 2B T 5.

Recently Data Integrity compliance has become a popular topic of conversation in pharmaceutical industry.

21 CFR Part 11 and Data Integrity requests secure compliance in data tampering/loss prevention,
record, access restriction etc. to ensure safety and assurance of facility and system for development
and manufacturing of pharmaceutical products.

Part 11 compliance requests the systems 1) enabling to specify operators and prevent rewriting and loss of
electronic record, 2) enabling to record date of data creation, change and deletion and user involved, and 3)
enabling to approve electronically instead of paper documents.

In 2019 Good Manufacturing Practice has been revised to add Data Integrity compliance, which
pharmaceutical and food industries are required to follow.

In this article we like to introduce Part 11 compliance of our blister packaging lines.

LIz

[21 CFR Part11 (LIF. Part11 EMER) J I AEE
HEZF: Food and Drug Administration (AR,
FDAEMER) OEFGEFE21ZEE L TI997TEIAICH
mEN. BESAREIE N,

Part11 & 3EFiiR. BFELB KOEFEHL
NDFEZXBLZEOR NS LOFEZBLEFF
DHEDE L THRFINREEDSFDADZIFAND Z &
ZRJREE T AR THD. BFREHBDLVOBTFELD
LEAINEWNWCE, BEODBEDERD I EREEE
KLTWD, £/, KEFDAICK L TREIGREED
RETDRFEITRE L RODREDIEHEMTON
TWBERERICEH L TIRDR SR ZEFRREHFN. ERDE
ZEBFERNEATCHORVWDPEZDFEICIE
Part11([CEE#MT B EaERKL TS,

MBI REZISERER. EERRVA. EEMESR.
B tHERF | ORRZ RKENEERLIOKETH
BELTWATEET. 2019FICIFGMP (Good
Manufacturing Practice: EE&RH KO EZEERI N H
DEEERE HEBEOEE) PYETEIN. 7 —&X1
T T AFICOEREFEDBININ/Z. T—&A
T T T —2ZeEEEMIEN. KEFDAT
T —ADTE T—EUDP DV EETHDIIEETERE
LTWB, 7—&A 2777« lFPart1 1 O/ E
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Development of PAW Series Power Arm Human Assist Device

ZEi2 E Satoshi Wakasugi fEL AF Kiminorilnayama  ®ZK  BXPE  Shigetaka Matsumoto

WHTIE. 2014FIZ[BKADEDHICIZOAVET M. B TOREERBHEFEBEOREERICERT S
7= B hEETHD/INT TN T —LPFBI Y —XDIRFEERMKR L.

REDSDT7 72 AZMREICLIEHLOWAROBHRET. AFECHAICEDLE TRAIMETERLEEASD
EPEX, KUEL SUBRIAOEEY X ZREE Ui, SE{IRRTIXITY 7272ABRMDRIEET O /N MR
MIBDEDTES,

CDE. Z2HOBEWTHA U ELRMNREB[IRCEY—F > JIBE (@A) LAe/O—/NILETFILT. #HAE
F—X Y NERFELL40%EE (P 100ICT) XTIV T—LPAWS ) — X &BE L. AFBTIE. N7 7L
7—=LPAWI ) —XIZDWTHNT %,

In order to contribute to reducing workloads in the workplace and ensuring worker safety based on the
concept of “for those who work”, CKD started selling PFB Series Power Arm human assist device in 2014.
Power Arm is a new type of human assist device that allows access from the floor surface. Up to 3 arms can
be freely selected and combined according to the application and location, making it possible to transport
heavy objects to higher and farther locations. The arms can be folded so that even the multiple-arm model is
compact when stored.

Recently, we have developed PAW Series Power Arm. It is a global model that has a high safety design and is
in compliance with the CE marking requirements in the European safety standard (arm unit). Its allowable
moment has been improved by 40% (at @100) compared with the conventional model. This paper introduces
the PAW Series Power Arm.
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Water Hammer Reduction Technology

K+¥2 3% Shigeru Ohsugi
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For years, CKD has been developing and selling air-operated valves for chemical liquids for use in
semiconductor and LCD manufacturing equipment. Our chemical liquid valves are mainly used to control
chemical liquids in such processes as cleaning and developer coating.

In addition to chemical liquid valves, the equipment also requires a large number of pure water valves. Utilizing
the technology accumulated in the development of chemical liquid valves, CKD has also been developing pure
water valves.

Since the amount of pure water used is very large, valves for large flow rate are required; however, using
these valves causes water hammer to occur easily. By the time we began the development of pure water
valves, we had information from the market that there were frequent occurrences of piping damage due to
water hammer.

This paper describes the water hammer reduction technology adopted in the development of pure water
valves.

THOIEDL ., THbOE/NIL T ZBREMICEACS &
ABISERKICIEDZBAR T 4 —X/N\XDEET
BIENWED, Tl BRELDPETEEFH L TODIHD

1 iELsic

34 —RN\XNEBRAED TN Z LD B /NILTIZHBO

TBITONBZRWIRRTH VERETRFICER L& TR
BREWEBRRANERD, T4—RN\ITICLD
RAT 7T KT« DIFIBIET TR EEREP
LFa2aL—R2DONATL—a>0OEBERERDIED
HB,

#oKFA/NLZ (AMDLOI1L) DRFEIC S 7z 2 Tk

ZRIBERBICEWTU 4 —XN\TICKDEER
BAMIBTEEL TWAIEICEBLT T4 —42/\
IRAER/ NIV T ] ESITBEHIBICIRA L Tz,

ST F =B\ EARET 2 /2 DR &

BT .

% — RN\ DBEHRE

FIAETWEEDOKEEA. ERLOBARAZEREVIOD
IKDPRNTEY INDPERETETHD D> TREV2IC
@”)J_jjJ:aﬁAPbS‘EUté:%i% ZDNV1HHV2

EH2EFHE(BEXINRE) P2 TAPICE#BEIN
f;t?%t/A@&ﬁf%_tfﬁéﬂé (o MADEE)

AP-A=(p-A-L)[(V1=V2)/T] (1)

FABI1BIFERLICBITSRAEE. F2BITINHR
ECRRE) ThH .,

® CKDH#® 2020 Vol.6

HENPHEL T4+ —X/N\IHETEILRD,
B, (DREHLETHERRNTHYHEZRALT
%AP@E@iYanQMOZﬂiE@%ﬁéTA
EBEINDEWNDBEORNTHY . WEICIFES

h$é£®£ﬁ\%@\m%K BEOERREICD
BBEINTWNBDETHB,
AEOEFNZAHANTBED T+ —X/N\YDT A
N — R L/iERE4TRICR T,

Bl 3 — &N\ SRR O/t

(1) DEHRRA K RROBRE G 25NV T DEA
BEAE—RZINA D EICK) T4 —2N\ N &R
B CEDIEDPDLDD. [T —RZN\TER/NILT ]
AMDCITLICEWTIE. ZORICEVWT TN I k%A
LTS,

M BER—NIHNA) 71 AZRITHTRER
BIEILKVEABEAE—RNEWTZ S,
(Q)BAT77Z7L0OZXEERZ/NELLTBEI LI

FMNDFHZEREZIETULVS,

B)ABRDOKEWVWAMDBIL~81LICHEWVTIEA T

T 7LD — NS IhER &R T F DB



CHERICRREZINZ TS,
RIS ~(B)DRAICDNTHRER T 5.

3—1 BER—BFFVT71RIZDONT

BfCH ) 7« AN ELTNETDIEERETT
DHEDPBONEAEALE — NIGEL KD, LHOLE
DoFUTARAENEL LT EDEREI7HOREY
DFI T4 ACEEDBEDPHD/=OLERBTIET «
IWAaZzHRELEYDSREL TU\D,

FT7 1 ADR) BEENTHEEAE— RPEDTE
EELBRDDIEIBEIMEESE XV IVBREV.. MR
Bt DB ERNTHERTE S,

S=12.1-V/t-logio[ (Ps+0.100)/(P+0.100)1-/ (293+T) (2)

S BEHEEE M) V.ERAVIBE(dm) TSR (sec)

Ps.mitEi 4> 7mENMPa) Pfittdgs >/ mEAMPa) T 4HEE K)

(Q)RXDPoEXH L BREI 7 OBFEREEIEFig. 1
DEDICHERY NIV TOEREBEE L TEHEHTER
Pi(NCRTZU > J8EfaE/EA N2 [LmEE) &5
BEDKRT T BEHNP(Y MIE/EA NV ZER
&) zFig. 1 Eic7OY b2 EICKYERICEN
TUVWBEE (BERFRE) 2k B I EDTE D,

ns

04

03 Py

0z P,

LA ] Operatihg

Cylider internal oressure (MPa)

Lirne

0 01 02 03 04 05 06 07 08
Exhaust lime  (sec)

Fig. 1 #BR{ET7HIxERRE

3—2 SAT7T7ZLDZE@MEICDONT
WEDRA 7 TS LNV T %HFig. 2ICRT . AT
T LBIFNIVT2RAIDENE=Z DK,
CDONFEABEICH T DI|IMN ER D /LT ORIR
ETIHF2RADENTES L ZA 77 7 LZEEBED K
Z NS B KREZO., L LNILTHEAL B ERT
TIIREPRONENDRBIART T D70 ND
2HICE Y ARAAE - RD2BITEBEL TLED,

HAFP T LR
QUTTE t I JEL]

) FEERC FEEEN
RIEEH: X ::) EDEHD: K E:) e,

Fig.2 WERDEATIZL/NVT

[EREE] 74— &\ R

74 —RIN\NER/NIL T EFig. 3IRY . XA T
T LBEORBRE/NIVTAY T 4 AK)RANCERITS
ZEICKYZERIFNE LK B> TWD, €2 TR
HNEGEDNE L BDZHOAAEFORHLETHEL
RYRELAE— R TCHEMETE D,

FATIILRE oy RO IR i i
. i ! Dr=RIT
T T LT \‘ EHILT
i
ouT e N ‘ Abn—% :
| mm |
s [ #MEEE R
=EEA L) e Bz

Fig. 3 T#—&NIYER/ T

3—83 SEAT7T77LDOARI—PMEHEBIZDONT
ARDOAZTNRA TICHWTIEFig. 4ITRT LDIC
RAT 77 LDFF— MBANTEBZRR T TS, &
UKD AP D BERTDREBEFEDB D DR HIC
RYBREEZMADIEDTED, LD UERZ RS
BICHT=2> TEFARIREICHEWT/NNIL T DREMEED
HMECZEDDZEERT DHEN DD,

O TZDFREHEIANO—T7DAREWNKAOARD/NIL
JICBTH B,

[ -
V ING

L

Fig. 4 KORTA—ZN\IYIER/ LT

VA 94—\ T— R DRE

(N DOEHZRZANTBED T+ —L2/\IXDT A
NF—RZRITT 5.
(MREETF—RN\IYDEGHEHN 2 TEAICE R
ENBDEWVDFHRICE > TWLWS D, IRFEICBILTEZ
BERMBEEREEDERPEEDIRE). S HAICH
BEINTWD, KO TEANICEBRINTVDEEZ
ZERLUTEDROBBKDPRETCHDEEZDERR
DEHICHRD,

AP-A=k-(po-A-L)[(V1=V2)/T] (3)
B)RD(p-A-L) [((V1=V2)/TIDERD =T+ —
ANURIERELBEDT 4 =N\ BRERFO
DA —BNIRIEHREELRT D, INICHT DT A —
ANIREEDBEREAD, ZOBEOREBEY > 7L,
RERES. HEBOEHATable 11RT. £/BAEMR
BAEFig. BICRT .

CKD## 2020 Vol.6 @@



Table 1 RIESM

HEeH I | BEEERS2%KM4 =g
SEA &1 WE
B £a&2 PFA
SMmC £&3 BE
854D £&4
SUME
BUmF
8EG

[ os-svomzes |

S e
BEH AR [§ 208
h{ﬁ'?'/?‘}bi
e
EHhEiait £ g F}J;f?ﬁ'& 5
| 1A MED |fj£fﬂi{1/7‘.) |‘liﬁr‘?fﬁ%|ﬁ

Fig. 5 RIEREE

REMEMEE LIERDT 4 — 2N\ RIS

o EE:RE . : .
| el N&E: AUL FATa-F
| =@l M OBY HaFa=T
il W8 ALL paPa—T
Al WAL SEL PAFa-T
AWM W6 OUL cPAFa—T
Al MAC: UL raPa—T
Y A MBC: ALL EE
| smim: wmao: oL WR
= oml: ML AGL AR
e — 4 b | mm e Sy E
SR RS STL EE

——t—

B B (PFA & )

@l MEs: ORY R
Ml MAC ATl EE
*El. NAc. SEY AW
=aN: Nac: AL RE
+mi: MAD: AsY EE
{ oWH: Mt A%L 49E

AN MAf AU dE

N Hac: AuL W

Water hammer value

BE 3ot

Water hammer index

Fig. 7 w#—%/)\><fE (21F)

Fig. 7T&UPFA. IBELR EDBREREIL T 4+ —&/\
INEPELRDEHAETICEML TS, INiFE
BEIED DR DEIGTREDIRE). S S5AICKE
ENTVDEEXD,

Bb)Ic

HEREICEOVTHBORBERL T THRL/S—
TATINLADBERDOE T4 — 2N\ ERDZ—
AFBICHELTLBHERDND. ZOHHDEKIC
%t UASRET RIS IER ICER CTh D, AfEMiEMOT
TAXLA MNILTICHERRMA. EHEIERICEERKIC
mEWZEITAEmZERFEL T,

BIF—RN\EOBFRER L= 7 %Fig. 6IC
RY . £l NICPFACIBEAINA 22D T = 7%
Fig. 719,

Ol MNEa: O%L 0F
i ¥BEa: OkY HE
oM MEs: ML EE
«HR: MEe: OkY EHE
i B&c: OuL CEAY
x g MEC: OHY H@F
witH: UE0: OLL A¥
+HiE: ME0: OKHY @F

Water hammer value

Water hammer index

Fig.6 T+—&/N\ 7fE (EBE)

Fig. 6&VERBY 7+ —&2/N\>YETEE(BEE
B RX)EHEREICHHL TS,

FEEROEZIDENRKER DD, HZIRBDOKD
INELTF—=BN\IRETTBZEICFSLTWSZ
EDHHB,

@ CKDH#® 2020 Vol.6

wEETOT—Ib

K2 % Shigeru Ohsugi
OAVR—% 2 MARER
T7A Y AT LBU BTMTER
Engineering Department No. 1

Ultra High Purity Products Business Unit
Components Business Division



PTPEXRBICHITBFIES I 1 L—> 3 Vil

PTPE&EICHIIAFTIE I 1L —2 3 il
Feeding Simulation System for Blister Packaging Machine

4L &t Tomoya Toyama
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For blister packaging machines to pack oral solid dosage forms such as tablets and capsules,
“feeding technology” is one of the core technologies.

It is not too much to say that improvement of “feeding technology” can increase degree of completion
of blister packaging machines, however, technical evaluations for feeding have been done based on
conventional two dimensional drawings to presume how tablet would behave during feeding
according to our experience and logic.

There have not been a few cases in which actual tablet behavior does not match our presumption,
and conseqguently actual feeding is not done well.

Every time they happen, we have solved such issues by trial & error and reproduction of feeding
parts.

Considering the above situation, we have tackled building simulation system for tablet feeding, which
enables us to evaluate by making full use of 3D model.

In this article we like to introduce our simulation system for tablet feeding and actual simulation
examples.
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“V PAK”, the New Style of Packaging in Food Packaging Machines

JEi® HEA  Satoshi Watanabe
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Japan is heading for the aging society very rapidly, and individual meal is demanding.

Food loss has become one of the serious issues globally.

Under these social background, desired form of food is the package for one time usage amount.
Blister packaging technology CKD have been accumulated for many years is the packaging style
matching recent social need like this.

In 2017 CKD officially launched “V PAK” in the market.

This is the package in which additional value of universal design is added to conventional blister
package, realizing easy opening by one hand and without getting your fingers sticky and consuming
its content all up at one time.

In this article we like to introduce features and machine for “V PAK”.
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Solder Paste Inspection Machine“VP9000”

i FEB  Takaharu Kato A F1E&E  Kazuyoshi Kikuchi  Eff /T  Kensuke Takamura
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Recent trends in the Surface Mount Technology (SMT) industry indicate that the demands to inspect
various Printed Circuit Boards (PCBs), from large to small chips, with one inspection machine, are
increasing due to the miniaturization of electric components. At the same time, customers have a
tendency to place value on the machine design in addition to the machine function. Customers often
think our machines are a little outdated, simply because of the linear and box-shaped design. As a
result, it has become increasingly difficult to break into the global market, especially the European
market.

To meet these demands, the new model, “VP9000" was developed. This model has three main
features. The first feature is the “multiple inspection resolution switch” which fulfills inspection
accuracy and speed of various PCBs. The second feature is the “machine exterior design” that was
created with ergonomics in mind. The third feature is the “user-friendly GUI” which provides
customers with the necessary information that is easier to interpret.

The following article will describe the “VP9000" in more details.
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Introduction of Variable Perimeter Mandrel of Lithium lon Battery Winding Machine

ZE {&/A Ryoji Taga BB E— Keiichi Shuto
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In the field of automotive lithium ion battery, “molded tab battery” is on the rise recently.

This is the type of battery in which electrode with tab shape formed in advance is wound in order to
increase space efficiency inside battery and battery capacity.

It is a new technical problem for our lithium ion battery winding machine to handle “molded tab
battery” that how electrode can be wound with multiple molded tabs aligned.

For the solution of this technical problem, we have developed variable perimeter mandrel which
enables mandrel perimeter to be changed to arbitrary value and realizes molded tab alignment after
winding.

In this article we like to introduce the variable perimeter mandrel.
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T Flex Linear Servo Saburoku ME%

Development of 1 Flex Linear Servo SABUROKU oo
M/R BRX Ryota Takehara
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A&7 1 Flex Linear Servo Saburokuce ] #8719 3.

Pallet conveyor system equipped with rollers and belts is the most common conveyor transport
system in factories; but over the last few years, flexible transport systems that use linear motors have
attracted attention. These linear motors have for the part corresponding to the pallet a transfer table
provided with a magnet, and a plurality of these tables are arranged and driven by multi-axis control.
Most of CKD Nikki Denso’s commercialized linear motors, however, do not support multi-axis control
generally used for conveyance since they are coil driven and use a single-axis control system.

This paper will introduce the development of “7 Flex Linear Servo SABUROKU =", a magnet-driven
linear motor that can perform multi-axis control and to which we have integrated our high-
performance servo technology.
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Non-Contact Servo Valve

BERE JEZ  Masayuki Kouketsu

MAOQEDFEPHAEFBORET. LHFHEHERDPERINTOSED. HF. REOEFwL BREELDEXK
ICKW. ZZIERINBLEBRERICONTH, RFM SRELDIRDESNTID,
AT TIE, BEEZF/- LV FEERMEE T, EOIFEDATED Y KRNIV T ZBNT B,

Proportional control components are used for controlling the fluid pressure and the flow rate in
devices. In recent years, these devices are required to have longer service life and higher accuracy,
and consequently the proportional control components are also required to have longer life and
higher accuracy.

This paper introduces a servo valve which has no sliding parts (that is, a “non-contact” servo valve)
that can control proportionally.
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Development of the Portable Air Supply Unit

B BK Takahiro Watanabe
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In recent years, due to concerns over energy consumption, efficiency, and environmental impact that
arise from using compressed air, the shift to using electricity as the power source has been
progressing in the manufacturing field. However, since there still are applications that require
compressed air, a complete shift is difficult and the demand for an air source that can be used
anywhere is increasing. For this reason, CKD has developed the portable air supply unit ASU-S which
can supply clean air and is in the form of a carry-on luggage that can be easily carried and moved
around.

This paper presents the various technologies that made portability a reality.

Incidentally, our portable air supply unit has received an Honorable Mention Award at the 2018 Cho-
Monodzukuri Awards for its technological originality.
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