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CENHB. TOHE, KEIZLRBEICEIEL
T, XOBRIGEWRZ132 X5 %FIEZHNS T
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IOHRLEWVIHIREIC KD KENETFZITD, 5

AR EEOREELC R D BENERER. L

L, F20L<DED Y (KEZE) ] BE R

o | TR BIZE, RO TS B LS U

| TRERNEO L Y TH B B LI
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RER GEEC S8 1fES ISHORENARE 75
b, FAEFAORN & EAE  BABREREAEIN
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[ FEY T2

ISO/TC 131/WG 4

ZERE s DISHRRIEET

s B RE kB Ry

ORI B

SMCHRA S AL BRI 725
T300-2493 FIRED L IEASWTTIHHDOH4-2-2
E-mail : oneyama@smcjpn.co.jp

19684 BT KF KFBRIET. SMCHIZH L
TESEEBE L AT LADRF EFRICHRE
£ BAEmMZER28, BAT7L—FNRNT—
2FLhBeas8 HBATIL—RND-—ILESZE
SEZLER, 1S0/TCI3I 7AYo hY—5—.

1. F U & IC
ZE SR AR O E RN AR & R B B 9 %

M, 0EMOISO/TC 131 (7)b— K87 — |
)

VAT LB X UM 1B 32K EDE CENEO
ez iz, HARD BENREEZRLI-CND
DD S B, FHEMERICOWVWT, 20129114

D73 ZHTHANNEE > BERRICHE SO T, B
TR ek T (Failure) ), &K UHEROR
L NIRRT /178 EORHED KL E T B 72D
- HFMERE TUZWE (Threshold level) | 2135,
A—7p « Bl - BEREIC XD, EEEBICESTY
% 25 TR DB I T M — 9 R E L OKE
[ B L SR 0> B3 I S L, 200342 1C1SO/TC
- RBRSIHC B VT, BRERCHIE & NIcEBAMIES &
Foo RIGULT, AARTZIL—RIST—TERIC, &iF
W EAE (LAY ZEEETS, ZRUTH
L OBEEET 2 ET, BITEMEITOTIC, W
- B EGET B.

IR ENEDERZRET 5.
2. FEFBLRBER

131/WG 4 : BV Hra S N, B E -

AROEHMED RSN, ks hniz.
F£9, FidD 4 HIEH, 2007FEICHEITE N,

By AN, AL T201 URICRITENIISES

2R

ISO 199731 : Part 1 :BHI (JISB 8672-1)"

ISO 19973-4 : Part 4 : J§JTF (JISB 8672-4)"
FI2008FEN S, FE—FICEMLIZT TV R

UL A kB & U7 OMOMAABES R 5 D AT
I DOWIE, 20104 SPart 5 1 F o 75 - H

23.Pmt1

RIS OFBLEMNCOWT, 2TV RO
LSBT Nz, N5, 20124 11H DR
. ZHICE T HDISEEO®BHIC K> T, WAEDHH
- DEE D, RREREOREARITT ST EHPES
I gV

) ISOMURHIE FIIE, NP (JREBHE) —WD

(TERERRS) —CD (ZERERE) —DIS (B
R —FDIS CURERELFE) —ISO (&7 EIT) TH
D, REFEOMEPHI N E ORI D S [H
BRATRDOFRERECUGRIC K .

@Al

Part 113, BEARHFEOEE, —RAEEAERTIE,

BRI, RN, PITEOSES & U RParic it

WY 2B EN2RR T .

BTN, AT DS N TATE DI, P OB

 HERRI-THERE TSR (Reliability) |, S15HAY

AT DIREZZ RS T & T, HEERDORIMED L EUWMHEIC

(2) Rl
J£77 1 630+£30kPa, /& :23+10°C, 245D
AW S5 pm, ENEERATC, RO K

BRI KD, o UIFEFHBEZITS. BEA
(Sample) ORKZZWF7HELEEL, ZDT0%LL 1

(3) Ik HIE
RNESERIE & EORE M, JEHICZETD

L OREV. 2T, HABRIOES S 3MBHITII
ISO 19973-2 : Part 2 : JailfE#? (JIS B 8672-2)%
IS0 19973-3 : Part 3 : EX h>myw Ry w2 |
@l

Ko THBELUTED, LEWEZYIOTEZ 2 Y
A7 VTR EHET .

RS 1 7 )V L iR R 2 RS, XT 147 V5
> Al (Median Rank Regression: MRR) & %
WIdiRd 5 #EsEiE: (Maximum Likelihood Estimation:
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Y 4 y
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H
00,0
’4 Z
/ W ar
53,2 ¥ '.!* AL
R 500 ;
\i{» f"! "/ 3
g ; i
Z 3 7 / AV —)V T IfER A
= j 7 A /4\1 ] 100 p
100 3 _ | =
A Z ) 7
50 i /I = ;
/ =< A AT
e M E ST S
il s |
7 | . L B
Yoo 10.0E+6 1008 X ?@ 10 pa ,’/// P al
L % § IE ,/, =
1 DA T)VHERK V7 by =i A
TR
MLE) ZH\V2% 7 A 7)UEHTIC & D, il [F] s ki
%ﬁ@ % . ! 0.1 1'(] 100 X

B 1137 A 7 IVEHERMZ /RS, MLEIC X % Al
R 1E, EEDDMD EIRREBY, SRR N
63.2%ICET Hch TRERE (Rl Th
5. INX0, RHEMAOMEHEZRN10%ICE]ET
% [Bj# ] bBXU 74wy —DX M) 7 Ak
IC KD T95%EHHEIER (Bi)gse | aZBE T 5.

(B) WNEOL EUVVHE

WNEB AN & A BN ORI N E O L & W ilighd,
EAAHE R T 1p, BEROMEUY A ADB LT L EW
Y72 AmE T % HARIRRIH D FHHERX 1 g = 10"
pDEHVTHRET 3. DIF, "WV TR SHI VX
722 ACOFEFRICHABIT 2 ELORE, >V Xk
R7FRET R, K212, NIVTROCIHT BRI
BOLEVEERT.

6) EAERAE B

HATIHNE U 7=/ il & oV > 2 Oatligd R
Hl%, MEEICERLTWS. K31, AZLy—
VR 5 R— FERFICDOWVT, BEBEOD 1 5468 X
10°9 A 27 )V CHEENE IEICE B F TOREEZ L%
RY. RNEREVHICA ERO%, RiEhE bz iz
0, YT M LTy o IV LE W EE
i U7z, 24WERIK 1% D YT 1 DB, F i,

30.5X 1014 7))V CH - T=.
(7) BHEGEOF

HRETY) 0 2 B8 THTY)0 7 — 2 OFRITE, 5E

DS B HEMOFARER, BREOIERL, |

BEUJISTET A T IVIEHT D T2 8 ORCA Il 75
%, MEFITHEHL TWVS.

4. Part 2 : AElER

Part 21, W A% E OT7mEIEFICDWVT,
RRERIEIES, AlER7TVE, WIEHEHBI UL EWMEZH

Shifting pressure after 24 hours

Immediate shifting pressure [bar]

B H 7 Z A dn’/ (s+bar) (ANR)
2 NILTRORNELZME

a
o

Calculation results

I
o

40

Threshold

w
3]

w
o

N
o

o

Leakage [dm */h(ANR)]
N
o

0 50 100 150 200 250 300 350 400 450 500 550 600
Operating cycles [x109]

6.0 Calculation results
5o B10(95%)=17.1x10°
45 B1=30.5x10°
=i n=83.2x10°
53 . 6224
%25
T 20 A o
1.5 .. flor Threshold |
10
05
00

0 50 100 150 200 250 300 350 400 450 500 550 600
Operating cycles [x109]

6.0 Calculation results
55 B1o(95%)=44.1x10°
B1,=62.3x10°

40 n=112x10°

=383

= " Threshold

0 50 100 150 200 250 300 350 400 450 500 550 600
Operating cycles [x10°]

3 BHAOHETOER
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Ed 5. EEIR—
KOFHE « B2 DR, AL, a0
WaAVR 7R AIIZIEHIL, Part 4
BEUPart 5 @ F v 7 LICEHET S ED,
Part 1ICHESNTWVS. HBEEME,

(e ZWGE 1 ED ICHET 5.
i, K2Rz,
V=D 2T AEREL,
B IRRORIKIEBITE 1 & T 5.

5. Part 3 : EXbrOvY RFVVUVS

S Y SRATICIIY, B > X TR
ROBHEEARL, KIS ) > X EHHTALT,
WA

BORUAEFHEES. A ha— 7K,
BRUORKFEHHEZET 5.

S A R EEAS00m/sE50% 1755 K DI
Abua—7KZ&REL, AbMOo—27iEicd0%0
Twia yBIOIKIEORHE (Z7v g gy v
Z1320% DIRIEFRR) 2RI 501 7))V EeT 5.

o 27 USRI R b 00— 27 B RF5E 2 s &

WNROLEWEIE, Part 1IC&BRT7HE
HBIf e U, SARAFBIEA O L EWViE, £ 11K |
IhB, LI HAR

A

TRT7ENIHEE T 5.
RIHDUWEHETH 5.

®1 YUVIDOREFEBENLEWE

MCFTEAREES LT, fa%e
DWIER

W, b
T3 & U24RERK I D UM Sy, 2 IR
RO L XV
VI RY—VE AR

PBIENOLECHE, o by g

- OEDT, Y,

Cylinder bore size Minimum working pressure
mm kPa (bar)

8 300 (3,0)

10
260 (2,6)

12

16
200 (2,0)

20

25
160 (1,6)

32

40
130 (1,3)

50

63
100 (1,0)

80

100
125 80 (0,8)

160

200
250 50 (0,5)

320

NOTE Values are valid for both directions of stroke.

4%, KR750mm, A b BE—2160mmdDClass
3V VRIZDNT, mED 1 HHM100x10%0 1 7
VTEINEILICE % F TORMEZ L ZRT. Ak
O— 7 E -7 Eb 5T, RIRIERTEI I3
BLerllwmERZLThdolz. LEWEMD18Am /
h (ANR) DN &EZ, 2V VTR L EWEEE
L, BW7.74X10% A 7 )b, nh¥43.2 X 10°4
A7)V THoTz.

L RES

X 5 1R RIS BV TC, TS 5 O NRAH 6
CROEE D22 FR L, T 591 7 )L 72 %
Dﬁj.uﬂ@hm%ﬂ—x8?55$%%k¢
9 2P E B2 DK DT,
WNEDOL

—EDVEFIZAIMEE NN H 5.
FUVMEIZK 212 XD, BRETLO U E WA HIHAE

D BOZIERE T %E k£ 10kPak TS

1.8 1
16 Calculation results
1.4 _
T 12
Qo
£ 1
< o8
[<
» 06
0.4
0.2
0 L L L L
0 20 40 60 80 100 120
Operating cycles [x10°]
Calculation results
50 B1o(95%)=2.57x10°
o w | Bio=7.74x10°
= 40 n=43.2x10°
z B=134
<
£ % 3
£
S § Threshold
g 20 i i
© l
x
: . §
— 10 —
0
0 20 40 60 80 100 120
Operating cycles [x 108]
20 Calculation results
18 _
T 16
e}
o 14 Threshold M
=3
2 12
(]
s 10
2 o8
X
c 06
=
£ 04
= 02 =
0.0 . . . .
0 20 40 60 80 100 120

Operating cycles [x10°]

4 YUVIOHETOER
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5 EEFDOHERDEE

AL L\
A

6 FIvIRBIERETEFOHBROE

130y W3nr 1B
—— -—— -

-‘
1
Vi | | |
0
1
@ .l || |
0
b
100% 3 -
m 0% 10%
o 4
100%
Pz 90% 10%
0%

Ims

7 FryIRBLUEEHEFOERS—T VR

7. Part 5 : Fx v IRKE

%kMEMéM%%n5ﬁ,%lv7#,ﬁgé

HESE, SAay FRF oy 7, BEPERUT,

v ¥ FUABLUANDARE SR LT 5. JISEN—
2L $ B HARKICHES S F v I it KU
EFOEEER 61, (FB>—r Y AZMTIRT. |
FNEOLEVEEK2ICX D, YEHOLED

B D RIKFEIE 1 £ 9 %.
8. NlEFGFanan5R

SRR A ST T B 50 L LT,

SR AT A AR 0 i ] (R Bt e (i Ml > 2 —)

POREENE. RSICRTESIC, kMR
&, WROFGPARLA (E, FHEE) Tk |
BT BMIRRIFIL, BA LRI 2EHHD |

Lide vg Stress

1.00E+5 \1 - : :
\ Extrapolation
Available ] K | }
Time —|-Test 2~7 units to
T failure
g +—Test 2~7 units to
- / failure
100000 +——Y- - - |
Use stress 4+ - t
bevel —] 3 Iﬂ, 1 [ 1
le | \ 2] e T
Third stress A
- level identified \
' % Highest possible
200 stress value 1o
Stress

8 flEFEensHERDIRIE

AR 2 WO C, TlHEIFC B B A2 HEE 9
BiBTETH B, ZERIERIRIC DOV TIE, AR
DHGEABRD A E LTV B BURADT, MRS b
FREICENTWS.

9. 8 bYI[C

ISORIRRIZ, M DR EERBSZEH D,
B EEZ@mD5TeDD T O—I VAR VX —F
THEHENETHD. L, HwEERBETE, B ®

ROMIE 72 Hi L I 2 HBROFMELDRIZICEN, B

DA 2D DIRADH 5 DICES. LIS, &
INEECY 730 B REEHER D72 5 8D % YN D)
DRV, AHE, FEHLT—XIcEDZEbYE
BamEREy 7 70— F- 72 AR, WNB Oz & D
DUF, HADTENRREZ R U 225G OE
FEPER BRI DWW TR L 7.

BEXW

1) ISO/PWI 19973-1 : Pneumatic fluid power —
Assessment of component reliability by testing— Part
1 : General procedures

2) 1ISO/PWI 19973-2 : —Part 2 : Directional control
valves

3) I1SO/PWI 19973-3 : —Part 3 : Cylinders with piston
rod

4) ISO/DIS 19973-4 : —Part 4 : Pressure regulators

5) 1ISO/DIS 19973-5: —Part 5: Non-return valves,
shuttle valves, dual pressure valves, one-way
adjustable flow control valves, quick-exhaust valves

(Efe=4 : 20124E128 5 H)
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FEYIZX
77 AU APEFEHES
- — - NTVORHUSIFERTA > R E 7 S
= = a7 —  BEL OIEREMBELTE . £, £ 0%
B A o th  RCEIRMOBEBEMLER > TE TR
svchAzt | HTVB. 7 AV AR R ZFERICEA L
T101-0021 ﬁiﬁéi&(ﬁlﬂg%ﬁﬂﬂ 4-14-1 TWBDT 35 %,

E-mail : Tamura.kazuya@smcjpn.co.jp

\,\
‘ FEESMCHA S IC A, BIEERMESG &

989 ERBRA T AMBAOEMTERHET.

DI EFFICHKE. 2000 EL W 7 XYN - HY
TAIILZTMICETE. 2011 FICRE. HAEBES

Fa=EB.

1. FU®IC

BHEE20014 3 AMBT AV ADA T4V
3. FAT, 8@

TINAEHETEIMTT B L &>z, wmA)D 44E %
64 7 4 )V =7 DSan Jose, Z D% 6ExFHY
T A IV T Dlrvinelc KW EIRE 3 ATl T L k.
CCTRZO7 A AEHEAERTRIL TE /T L
RE LT B xRV LUTIEDAE2ENTETVEE
7ZTHERES.

2. PXUAAN

AALBAORICT & AROZHc G En

B0, TAUNTEZHEEANBDMEATOSEE F
MCHDEN. HRICTT L ESRMERETHS T

LOTEBTAYANGTL —HBONBT, B

IKIFETEVAVAEBNTEEMEATNS. 77 XY
ANZESI VI N? EHINTE, HEDICZD
ANDPDTHIICH>TLE S . FROETAT R

NANEBTSTHB, L0 —Mald D ity |

DTRZENNERS.

Ak, BESLAICHNE, 7 AV AINEVWZ D AN
BRE>IRAT AT T AV DN zEULMNEN. L
ML, BUEOSUUIZ A A T ZT — 5D BIED

L TE B DAL BMES TELEDOT |
HB. I— v SKENMSBRMAE > TEVEW
- HOREERICENT, TR ELLhOFHLE

S500fE CTHA—DKEICE>7DIE, TDOZhMEL
oIS BRMDRVDITTREDH S T

7 AU ARIHET L OBREDZ TS,
ZIIBAO AR ) TN —ICEHE L EDIT

o, 7RAUATEH NEMHEZRIFEAS L

 NB%B. & UEADHEIABHEDH T4k
L TEBLOTHNE, FIOHTH e TEh i
. RORBICEHTE DL BBLEHDHTHS

5. BNZENT T EDTEBMEHRICHDIDERL

ABEL ZOHHEIR T bR L.

T LF T T IWVistt SIS 20 72 5 6,
FHIRENEI T TWSDTIFRNIEA S H.

TFENNBEEEREICHENT, HOAFIZK
XRBEODEDTHAS.

FELDOIREFHEHICHHMER - NERICTHRE 22
iz, EHIGERIGEY L, EARTERICIEHA

RIS L TV BHEL TR 7 4 b

TIEAARNDZ IR TH D, HANERKELATIC
Ho, FFEHAEH -T2, BHEEREL LT
IR EN T IRBICH -T2 LS.

REWFFECEN T ST 20V, BEED
HFICIIFRETEIETH L TWECRKELH > &
ITHZN, FHEOFETIEHIICIZTFETRRNT
BT EEBERCTWE. FNTH, BHHKTIHRAERK

LSBT LT X b X MBI AT A

LTWVWBEfE D EEVWED, /NEWTAMS T X
VAHICFEATO S FHIFHAEL D L 3GETOR

AR RS TLES.

ADSHEWZRETRMETH B D, 7 AU ALV B
HARND LI A IZIEFICSNA Y VHIVICIER S 20D
TE7%%EL, ZOXSICHBLTODNENEWVIT RN
EDEE, WO\ TOWHANER TRV, F

I BT EMARRIERD ETHEETHD, TLUTHE
NOFFDOREN 72 HAGE L EGERICHRD 700 C, W5 D
INTG VA% S L EDEDSKREZBT Tl
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NEERBZRVDEZ S TE.
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Energy Saving of Oil Hydraulic Pump Unit by Idling Stop Using Accumulator
(2nd Report: Energy saving at constant load flow rate)

Ken SUGIMURA, Sinpei OTA, Katsumasa SUZUKI, Kenichirou NONAKA

As a result of a shortage of energy resources such as oil and the need to protect the earth’s environment, energy saving
efforts have been made in a number of fields. In the case of hydraulic equipment, energy saving in pump units is key
because this unit is the major consumer of energy.

Up to the present, variable-displacement hydraulic pump units (VD pump units) and inverter-control hydraulic pump
units (INV pump units) have been widely employed. Here the authors propose the use of an intermittently operated
hydraulic pump unit coupled with an accumulator (ACC pump unit). In a previous report, the superiority of the ACC
pump unit was demonstrated through an experiment using a modeled machine tool and a simplified load model. In this
report, we compare electric power consumption, pump output pressure, rotation speed and efficiency of the VD pump unit,
INV pump unit and ACC pump unit when hydraulic fluid is supplied to the load at a fixed flow rate. In addition, the effects

of the accumulator volume and the pressure ratio between the upper and lower limits on efficiency and the ON-OFF

switching period of the ACC pump unit are determined.

Key words : Energy Saving, Oil Hydraulic Pump unit, Accumulator, Idling Stop, Efficiency
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Fig. 1 Experimental equipment
Table 1 Parameter values of pump unit from catalogue
ACC pump unit, VD pump unit INV pump unit
Type Vane Gear
Displacement volume [cc/rev] 8.0 (Maximum) 5.7 (Fixed)
Maximum operating pressure [MPa] 4.0 40
Rated output of electric motor [kW] 0.75 15
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Table 2 Experimental condition

P,=2.6 MPa

P,=30 MPa (Except Fig.9 and 12)
V,=30L (Except Fig. 10 and 11)
k=14

Viscosity: 4.6 x 10°ni /s

Temperature: 30+ 3C
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High Speed and Accurate Computing Method for Transient Response of
Pneumatic Transmission Line Using Conservative Governing Equations

Mitsuhiro NAKAO, Kenji KAWASHIMA, Toshiharu KAGAWA

A highly accurate unified computation of transient response in pipelines is desirable in order to improve pneumatic

components. This paper deals with a high resolution simulation of transient response in laminar pipe flow by solving the

governing equations directly. The authors employed a TVD scheme for computation of its stable and less diffusive

properties. To apply this scheme, the governing equations must be described for a conservative system. The time-

dependent friction loss in laminar pipe flow, which had only been discussed for a non-conservative system, was therefore

transformed into a conservative system and solved with the Chakravarthy-Osher TVD scheme. Computations for a

pneumatic pipeline with several pipe diameters were performed. The computations for the developed method were

compared with the standard CIP method, and showed higher resolution, more stable computation and shorter computation

time than the CIP method. The developed method can be easily applied to turbulent or high-amplitude pipe flow by simply

changing the friction term.

Key words : Pneumatic system, TVD, Pipe flow, Frequency-dependent friction, CFD
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SUEREEBDRET EFHMMmICRET IR
(BB 18R, HMROFDETE)
BOW O T8 Ok B AT W b s
A Study on Design and Estimation of Bubble Eliminator
(1st Report: Selection of Diameter of Vent Port)

Sayako SAKAMA, Ryushi SUZUKI, Yutaka TANAKA

Hydraulic systems feature compact, high-output power and rapid response. However, when air bubbles are mixed into
the hydraulic oil, they lower the efficiency of hydraulic systems and contribute to instrument malfunctions. Therefore, it is
important to eliminate these bubbles from the oil. Our project team has been developing an active bubble elimination
device termed a bubble eliminator, which removes air bubbles using a swirl flow. The shape of the device affects the
removal performance, so the choice of shape parameters is key to improved performance of the device. The purpose of this
study is to optimize the shape parameters of the bubble eliminator. We focus particularly on the optimal diameter of the
vent port. In order to determine this parameter, flow behaviors in the bubble eliminator are investigated in the laboratory
with transparent bubble eliminators and numerical analysis of the experimental conditions. The validity of numerical
simulation is verified by comparing its results with flow patterns obtained from image photos of an experimental flow
visualization. Numerical analysis is carried out under fixed conditions, and an optimal diameter for the vent port is
determined.

Key words : Bubble, Bubble eliminator, CED, Flow visualization, Hydraulic system
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Table 1 Dimensions of standard model

D|D |D,| Dy | w| h | L|L |L|L | [mn

36| 28|20 6 | 3 | 6 |265| 15| 30 |220
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Fig. 10 Volume fraction of bubbles in various diameters of
vent port
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