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Pursuing Technologies that Solve Problems
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Demand for automation is becoming greater than
ever in manufacturing industries, with serious
shortage of manpower due to a decrease in labor
force in Japan, and soaring labor costs overseas, in
addition to accelerating globalization and
diversification.

Under such circumstances, CKD has been delivering
new values that solve customers problems based
on our core technologies, going back to its corporate
philosophy of “With creative knowledge and
technology; We shall innovate fluid control and
automation; Thus contribute to build rich society”.
In this fifth volume of “CKD Technical Journal”, we
have authored to include contents useful for
“efficiency improvements and automation” with
“miniaturization” technology, which we have
accumulated through solving problems of our
customers, as the main theme.

Since its first publication, the “CKD Technical
Journal” has gained popularity among many
customers, and we have received many inquiries.
As a result, we have helped customers solve
problems and at the same time deepened our
technology. I hope this volume will also help you
find solutions to your problems.

Finally, CKD is celebrating its 75th anniversary.

I would like to deeply express our humble gratitude
and appreciation to our customers, to our
distributors, and to our suppliers for their continued
patronage and for the warm support.

I ask for your continued guidance and
encouragement in our endeavors as we, the CKD
Group, further accelerate technological development
according to customers needs and contribute to a
prosperous society.
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Development of New Pharmaceutical Blister Packaging Machine

H{X X& Daisuke Tashiro
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Pharmaceutical Blister Packaging Machines are requested to have various requirements for each customer
such as additional function to handle special characteristics of packaging material to be used and tablet to be
applied. Pharmaceutical blister packaging machines should have variety of options and custom specifications
to meet these requirements, which makes the machines increasing in size and complicated.

On the other hand, when the packaging machines are introduced or renewed, small footprint to install in a
limited space of clean room and user friendliness is required in addition to stable machine operation and
enriched functions.

To resolve this conflict of high performance and space saving, we have developed new pharmaceutical blister
packaging machine model FBP-320E which realizes outstanding features of “Package” to have necessary
functions available in advance, “Design” to seek user friendliness and “Compact” to install in a limited space.
This article introduces concept and approach to development of FBP-320E.
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Downsizing Technologies of Speed Controller with Adjusting Dial

KA £ Takashi Ohishi
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In manufacturing sites, air cylinders are used for carrying workpieces and press-fitting of parts.
For the speed adjustment of air cylinders, speed controllers have been used. However, each
worker’ s experience affected both the operating time for adjustment and the reproducibility of
flow rate.

This paper introduces the "Speed Controller with Adjusting Dial" which enables to set the cylinder
speed by dial scale and has linear flow characteristic and our efforts on its downsizing.

On a side note, the compact type speed controller with adjusting dial (DSC-C series) was highly
evaluated for its operability and design and was awarded the 2016 Good Design Award and the
2018 iF Design Award.

" iELsic

SERB TlE. T— 7 OEPHRHDOEAREZB
FICIZ 7Y EADEZLLFERINTNS, AE—RO
> NAO—=ZIEREDOREA ) T+« ALK EREI 7D
mEZHHYT AR THY . T7V) 2 XOREFE
FRICERAZINS,

CDAE—ROAY NO—TJDREMEEF. DEAZE
BELTHPLITIU VA ZERE L. EEOREZHE
BLEDPSBODREICRDETCOEAERIET DI
EZBVRLTITDON. FEEEORERREERICKUIE Fig. 1 —RikAE— N2 hO—S KBRS
(RFEDPEAIND. COEXEEREZXIRBICHIKT
EREL T A VIMNZAE—=ROY hO—2DOM
B ENACERMIC DOV TN T S,

A S14VILUFEAE— ROy hO—SOHIE
BAYVIMAEAE—RDY hO—Z (LITFDSC) 1.
F1 T4 AAEETEE YD - — ML OEEGEE 4 A
VILERIC K MERRT AREEBAANETH
%, BEC. 44 VL BBCHEREEHAIS BT
B8, A—%ED E— NEETIIRESREZRE—
IZL. RAE—ROY hO—5D4 A VL BBRESRE
THIE. REOBEESTEE LD, HBBE LT, —
/G AE— RO hO—20O#E%Fig 112~ L. DSC
DiEEEFig. 21k AT 5,

Fig. 2 DSCORERHEE

CKD ## 2019 Vol.5



AKAEFREBICIERUDPTONTEY . Z—RNILHPR

CICKURRKICIBESND . Z— NIV EEICIEZMEIR
DRI, DEADPTHRELTWND, DEATERICE
THDELOICFTHEESN. FFOMUICKAVILE
BHAEREIND, £/ee Z—RNILOTFEICF TV IF
DEHL>TUND,

EEOEIEIC DV TERAT 5.

DEAZEAET HEZ—RNILDEE L. 2 CDER
ICRYZ—=RNILDAD) T4 ACH LU TEMNT B8
FU 7« AMrmEED

AZEL. FBHIENT s o
Bo COB. DR ¥ HAra Ha
(Z— KNJL) DEEIC “;, l
SBbHTETHED 1

L. —— KL 1A

THE. £TFHICEY ' \
A1 VILBRDPFE ‘-
DRETHZI RS "D

E&d 5, (Fig 3) Fig. 3 BmseE

—MRARAE— RO hO—Zl&. FAREIEEICHR
BAERT-HICZ— NILOAEAIHICAD DB
TARELTEHIRT —/N\IRD—RBICR>TH Y.
RARERECA ) T« AMTEBDOEADI A Z 2D
BEERDTWS, —H. DSCTIHEZ— NI DEERICK
BEM. DEYRLEYFEA T4 AEFBEHS LA
BDEDICT—/\IREFRL TS, (Fig. 4)

o

-k e-Farbo—%

Fig. 4 Z— NILFZRDEL

Flow characteristics
DSC (Speed control valve

with adjusting dial) Vo

g

FIm:[LfminI
=

P _ _ Sbt}ed t_'_untrul valve
0 2 4 8 8
Number of needle turn
Fig. 5 REMHILLR

[BRsFE] 41 VILFZEAE— ROY O—S5 O/ m

ZDIER. Fig. SICRT U Z 7 BRRERMED A 5.
Z— NIVREE (XA VILEEEKRR) ERED AT S
ZET. MEDNZY FZMWA . AEMEXDOHRIC
559 %

DSCIE UV AREREICHENT. RED/NZY F
DPOBNEDEA VI RTREAGDLED LT TR URE
DAETDH Y. —RIBRALE— NI bO—2D 5
RICEEEZH LELIEBRTHD. LDOL. Ihex
RIBICIEBEDEMERY . BROREFHEIH2
BUEDORESICHEOTLED D EXRLANILLLT
ICTBDIEDPRIBRRECH DI, REBICT/IMEALIC
B 72 # Az ERPRT B,

DSCO/NUALIC BT B 154l

WEFEDDSCO A A VILFRRHEEIE., —— NILDAE
‘:F“?ﬁﬂj:‘(A) EERIT. 360 B THAEOIF T ZEH

ICHMAINER T TWD 2. FDANR—ATHEDKAZ
{’B2>TWe, LA L/NEDSCTIE. ¥F72&AMBT
R <HMAMICEREL. AEPKRELBZRDHENKLDIC
INEAE L 7z,

REEDDSCH A A VILFRRNEEDFEMZFig. 6Tt

LR
2Eh

Fig. 6 #ERDDSCOH KA VI EBRRE

CKD## 2019Vol.5 @



Fig. 7

RO ZEBMIAO=Z— RNILDBHY) . DFEHAEHRAL
TV, DFEATIIHE EDO—EBICF 7R (A) HER T
Thv) . ZOFFRAR(A) DEERELE EICT 7 HEEES
NTWB. ZOHMAICF 7 EMadrdd o FIRRETH A VL
BEDEEIN. < SICHMAICITZEEER S THDARAED
HV) . AABE LO—ERITIEEBDHRIT TH D,

BEICDWTCERAT 5.

DEHAEZ—RNILIE—KICEERT D, DEAIEIT
THBFXFT7RIR(A) DEEEE EICERBS N /zF 7 &
MAEDTCUVSE. F7IEEEL. EHL X1 VI
BEOIBERS(1RE)EET D, DFWZ— NILH
AR g AEICKA VILERIFTBEEYT DEFT S,

FLTEAVILBEOHE (BIERH) HAAAKICERT /=
RICRRSIND.

DD Z— NILDBIERE DR ADIMADF 7\
EHICHMIIDEA VILEBANETEMICE X ZEAD
BETHY . ERE L THRDARIAL LB TS,

®if
EEF 7 (a)

NEDSCD 51 v ILEB

ZHUSKT L/INEDSCO A 1 VILER R H#ig%ZFig. 7C
AT B,

AAETIFEEINTOD = — NV EE O —EiRfAR(IC
WOEABIUCATA RETHHRAEL TS, DA
A RFZDRRLIEMABICEEEL TLV e+ 7 Th
V. A EE EICIEF 7 (A) EF7(B) BleEsnTL
%, ¥7(A) DEEHE EICIFEEERSRTdD D AKIC
BEF7 (@) DPEHRENTND, Kfloew AT KEFT
HEBICITRPEES N, [FRFEICKVATA NF
TR EAMICRFEINTNS., E5ICFT7(B) DTER.
ATA RETFOIMUICHA VILEEDIBRENTEY
B <ERICKY EFMICRFINTND, FedA
VILEED LinmEICIFEEEE (b) PesEhTEY
FFPRR(B) EE—EDT VT T2 ATRENTL
%, TLTHAVILEBRDIMUICAED B S NAE
LEO—BBICERDHRITFTHS.

RERIIMRENIEIC DUV, Fig. BBV TERRT 2.

¥7(A) a5 r£F 81 8-2
2AASIELT £ P(ANEEF P (a)ic

EeEEE S+ 7 (A)N EML. QHEICENTS,
=) HEI () T 5.

BESNE 83 gl
£7AE—HTEIETEN  pmewbpEEn
Eﬁgﬂﬂg 0"es RiFEhoRtn. Sl
(8-3~8-7F THICER) EESh a5,

8-5 8-6 8-7 8-8
+P(AIEEEF(aITE-T P HRIC MEEEY.  LPAN = BRI
BHT3, 7 (BB EBE(D)D B, (8-1~)

FENMETS,

Fig. 8 A VIR HERHK

@ CKDHE#® 2019 Vol.5



Fig. 8I&d=— NI ZREmE B2 EXICATA RFFIC
RSN TWSF7(A)EXFT7(B)DEEICKY . &
1 VILEBRDPVEDLSEFZRANE L TERLED
DTHBo

TEADIRRE . [FRONICKYAKELAVILERE
DEEDPDPHEDCND, DEAZRETDHEZ—N
WEXOAZA REFFHP—RICEEL. ATA KFTF
DFF (A DARGFDOEEF 7 (a) EEMT D, IhicK
V. A4 RFFRIAEOEEF 7 (a) DE=ARIC
BAOTC. BERERHICETICERE TS, COATA RF
FOEBEICAELETF 7 (B)PAA VILEERDBKE
#H(b) &DPHBEWN. AA VILEREZ1BED. DFWU1
WEDEENT D, €L TCZ—NILOEERICEDE. K
FERICBESHDERREIND,

FO(Z—RL) OREGE—FRERYVERTTDE
EAMIDAA VIVEEZREGSEDBETDH D,
DI EDBHEAIC KU

[EFLE]

SHE1/2. 5E2/3. BIR1/6
DN EZER L T,

1 =

o ¥

IT"”

DSC NEDSC
& A Yt (M S
G198 E24.3 10 BX XL 6

Fig. 9 DSC&/©EZDSCD4E

ZTOMDRFHE LT, BIERTDRILT DERICH
FyrEWD Ty URREBINL. HEDREAN—
ABLUHABANXN-—ADROSNIHA THRIERT &
RENBLTEHED
RALD D DD KD
BELROTWD,

XA VILEREDEE
TR, EREFTEICK
2 BEIEE R AL D AR
Tl D, £lew AT7A
NEFHLETHMICH

&
BT DI, AR (

TEOERDPECTIED  Fig. 10 /NEDSCHY v &

[BRsFE] 41 VILFZEAE— ROY O—S5 O/ m

Do INSBT )Y IREBRVENFICEDD. O
RWIUwIRETDIOIERFEEFFRRICIE
Ly FEOFOREER EICEERL TEY . REDSC
TIRTERVVNEIREDRHHTHD.

A BbWIc

BEREICEWT. RAZM EBILOZ—XFE
SlcEE>THILERDND ., ZOHHEORNICKT
L. ERENY A XD XA VILRREREOEAMIEH
B CHB.

OAE—RIY NO—IANDOERRALITTIERL,
o> v VIVEBADICRHE A TV AN
DERCEEDLE. BRAHEF FHICKVBERICHE
B smmeREL T

1 AFRES HE2017-48902

wEEIOT 14—

-

C—

-l

KA 5 Takashi Ohishi
OV R—R > bAER
FA> X7 LBU B 18 irE8
Engineering Development No.1

FA System Business Unit
Components Business Division

CKD£# 2019 Vol.5



B Bi & =tags B A O /ML
Miniaturization of Solenoid Valve for Use in Oxygen Concentrators

[AE}

R & Osamu Suematsu F 5% AkiraKishi
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Japan has become a super aged society, and the number of people that medical institutions and long-term
care insurance facilities can admit is predicted to reach a limit. Under these circumstances, home medical care
is expected to be an alternative choice for patients in the chronic and recovery phases and to be one of the
foundations for the medical care system®.

In order to contribute to the improvement of the quality of life (QOL) of patients receiving home medical care,
we at CKD have developed a solenoid valve for oxygen concentrators used in home oxygen therapy by
utilizing our fluid control technology. Based on the concept of “helping patients leave their home freely”, we
accomplished to develop a solenoid valve that is small enough for use even in portable oxygen concentrators.
This paper describes the technology used in the miniaturization of the solenoid valve.
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Development of Blister Sheet Inspection Machine for Punching and Printing Displacement

A B2 Satoshi Kanbe
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Since 1980s, we have launched in-line inspection system “Flash Patri” series using camera system to
be equipped on pharmaceutical blister packaging machines.

As of today there are various models available in this lineup, enabling to inspect various defective
items which are likely to happen in the pharmaceutical blister packaging process.

In 2018 the inspection machine model for “inspection after blister sheet punching” (last process of the
blister packaging machines) has been released for the first time in Flash Patri series.

Punching displacement, which is special to inspection after blister sheet punching, is considered
critical inspection item not only from the view of outer appearance quality but from the view of
ensuring moisture proof as an original purpose of blister sheet.

This article introduces in-line inspection machine Flash Patri U type for “inspection after blister sheet

punching”.
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Glass Processing Technology for Spiral Type Fluorescent Lamp

M H1E  Masahiro Hayashi
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Lamps such as fluorescent lamp, incandescent lamp etc. generally use glass for their bodypart, so
glass processing technology is very essential for lamp production.

For example,
- Forming of glass tube for lamp body

-Welding of glass and wire to insert wire inside lamp etc.
Glass tube forming for lamp body is one of the most dynamic processes in the lamp production and
requires know-how based on the knowledge about glass and accumulatedexperiences.
This article introduces glass processing technology for following spiral type fluorescent lamps which
is especially unigue in the glass tube forming technology.
1. Spiral type CFL (compact fluorescent lamp) (Spiral forming, leg bending and cutting)
2. Spiral type CCFL (cold cathode fluorescent lamp)(Spiral forming)
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Nitrogen Gas Extraction Unit

L5 #HT  Misako Ueno 242 {BIF Nobuyoshi Kuwana
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Zv hEBNT B,

The air around us consists of 78% nitrogen, 21% oxygen, 0.9% argon, and 0.1% other gases. The top
three gases that make up the majority of the air are called industrial gases and are used in a wide range
of industries including steel, chemical, semiconductor, and food. In particular, nitrogen is commonly used
as an inert gas in various applications such as for carrier gas in analyzers, keeping food fresh, preventing
metals from corroding, and inflating tires. It accounts for the largest share in the gas market at about 26%.
At present, there are only a few devices (for example, gas cylinders for small-scale use and large nitrogen
extraction devices for large-scale use) that can produce nitrogen easily and as much as needed. In
addition, it is expected that risk reduction by shifting from centralized manufacturing to decentralized
manufacturing will be implemented in production sites in the future and demand for devices that can easily
extract nitrogen gas will increase.

This paper will introduce a nitrogen gas extraction unit CKD has developed by applying the hollow fiber
membrane technology used in our Super Dryer (SD).
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Flow Monitoring System

il BBF Akiko Nakada
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CKD manufactures and sells process gas components such as air-operated valves, manual valves, and
regulators for use in semiconductor manufacturing equipment.

We also manufacture and sell an integrated gas supply system (Fig.1), which is equipped with products
mentioned above and devices such as pressure gauges and mass flow controllers. In semiconductor
manufacturing processes, controlling the flow rate of process gases with high precision is indispensable.
To avoid problems caused by the abnormal flow rate control, the mass flow controller must be periodically
inspected and calibrated. However, for inspection and calibration, the semiconductor manufacturing
equipment needs to be stopped to mount and dismount the mass flow controller and this may decrease
the operating rate of equipment. In this paper, we introduce the flow monitoring system which was
developed to avoid problems caused by the abnormal flow rate control of the mass flow controller.
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Evaluation of Stress Corrosion Cracking of SUSXM7 Bolts under Hydrochloric Acid Vapor Environment

BT B4 Michio Miyashita
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Ho7=,

D) IBEREDHI15.OWt % REDHERENHKROSCCRRMEN DN o7z,
c) SCCHREL LUVRFISHEIF4A.BN/mm2K ) E/NEL,
d) SUSXM7EMEBICITBHRDBREL 2D, B UHBIISCCRZMUEMBEL BROREL AP O 1.

The effect of temperature, applied load, and hydrochloric acid concentration on the stress corrosion
cracking (SCC) susceptibility of SUSXM7 stainless steel bolts under hydrochloric acid vapor environment
was examined by a constant load test. As a result, the following results were found.
a) In terms of temperature, a monotonous temperature dependence of Arrhenius type was observed
and the obtained activation energy was 65.7 kJ/mol.
b) An intermediate concentration of about 15.9 wt% hydrochloric acid concentration was the most

susceptible to SCC.

c) The critical stress value at which SCC does not occur is smaller than 4.8 N/mm2.
d) Cracks occurred in the material section of SUSXM7, but the threaded section had low SCC

susceptibility and no cracks occurred.
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