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Stern-Volmer®lc kD 5z 513",

Iref
1

! Pref

TCTTC, LB SP, (BEITE) B |
BFNBETHB. AyP K U4,%Stern-VolmerfmEL
LIETY, IERBICK O RDEND. HEIEED |
PSP TIE, R(NIC XOIERIIE 4,(P/P,)?
EAEEE LT 72BN — RV 5N 3.

KT, JEHBRUFEREDLE LT LT, |
PSPt DGt i 2 e R WIB L
o TVBD, TORbIC, BMOENEMPIC
R EICIEREL IR 2 2R L, PSPOIEICHIHT %

B B FECIRIE I, DA EG (LU, SImi5)

BREET B, 0, ERLEEAORIERIC BT
I CRIE AR IR & LTV 2 Dk
THBHN, JAIFDFEELE & 52 - THEE N R ZE
FERZEMMEL B0, HiskZHRET 555
I [EIHRHE & {55 1R O B4 T ¥ 7 U D $ A
AU % &, PSPIC K ZaHUIKRICEAZZ T 59 2
Wezs. MBETNEEROWIERT 7« Y EHEE
DETHIZERIC K D ATRETH B, T OHE, X
S DTGP ZENIT A S IS ERIE i DZED &
 PSPRAEBBT BHET AV E—EHND. —T,
—77, PSPIZFOEHIETE TR FORGMEIES] |
g B2 A 578, FOtEmeRIH L
JENFHITFEBEEESN TS Y. FOLHEmId G
YERIEITARAZ LR W e, ATHETRBIMmHROHY
SR LD, HHAOSIREHRONLE U EEA
LTciREDORMEZ R TE %, 53, PSPOFRIEE |
firldns ~ psA— 2 — LIEWIH N T2, AFiEO
NS mda s v v B— AT BN A AL— R

72 59 RHARRADAHIEIZ TE AW,

AT EDIMPRELTZS.
2.2 EEKEFHE

TR SPSPEEDIREICEKIFT 5. TN,

I IRRED L E I T RV F =R LS (K
i ERB X URY v —HOMES TOLBN & &
ICIRE KA 2 AT 572 THD, PSPICEBESN
FHINC R & 753 B 1 5 TREMED $%. — 4T, |
T DIRFE AP R RN AR 3 % Tk aR %

#} (Temperature Sensitive Paint: TSP) & FEEN .

Hyakutake 5”13, PSP TSPORfEiZEFRAGHES :
LT, ENEREDRRFHIZRET % Fihzrie
ZLTW3%. Moon513, PSPETSPOERED F |
M U, TSPCHS L 72iRIE 11 % IV CPSP
DIEMIEZTTS T & T, AERNIBICB T BHET)

sHURSEE O E2RBLL T 5.

PSPIC & B Ml B e @i lE, ke e &
YRR XU/ —Y ) a v a—2RF A
=7 EDFEEICK O E NS, FEEE

é H X &2 X 2 1ICRT .

LY CIRD BEE, PSP T2 T %
LPWEDNZIETZHENRHETH . FCHTD
% {I3H O BRI ORI R IO RN AR 7
MVERT 2128, BREOBS %% GHHEE
BRI FmETHS. NHELTEFR/ V7= 5
VTRIKBT VT, L= EMEHE N, UE
TREO~TENOLEDERE Z S FIE NS, &
o, WENG L 755 RKMmZ2H—IC ST 5 29I,
ROZEDVEFEMNEE LU, Tijimas &, M@ 5

FHRICK Y, O ME RO — b2 L T
W5, Ial, FNEMAN—ADFEEEHT 555
X, 7993 agrTRIVAL—Y—HKEIUV R
FIRDTRE R W2 0 E D 5.

HHZRE L TR ETA N AT BRIV S
N%. WX EY ORI & FlEkmi{GR O DRR
M, HEMHORHEDORm I NERI NS 0,
FRPZEHIFE A A XS OMBEANEE L2,
DI, FIREDRFEOEELZERT L, ERED

HERD/NEVETANENGEH 3 55575 8, Y7
N7 72 AMBEN, FIFEEOEARLH ATICLD
FOCHUR O DN R &, T 7 A=/
L7l e DB AER, v L —Y—E— L2 HlE
WREANBG T 2 HEZ A, T+ B EAF—R®
Y TS EIC K O PSPORNERE RIS T ST &
ETES. TOBAEPSPOFEDO—DTH 5 G
SHUIDSRATRE & 7 % A%, PSPOJIELYEH E LT L —

P LRIV, LRy RS L
 TAFYVEERAHCED, B
PSPOFEICHE (BXUHNAM) &, METS

Lamp (e.g. LED Array)?
Wind Tunnel
""

PC Sample Model
IIIM%H O <— Filter
|_|_|_|

High-speed Camera
(CCD or CMOS)

2 REBREOENE
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RE I REERIC KD EEHARM OB T 2~DAE 219

AHEE 725",

5 U 7ePSPOFECof L #i{§ 2 PCICHL D JAF, X
()Z#H LU TENmzE T 5. 20O, Hoh
U OB IERABRIC K O FCIRIE & 711 & DBEfR 72 HY
BL, ZOfEED 5Stern-Volmerfeild, % K& % w4
BN 5. WIEABRDOEM 515 E LT, PSPER
U Tz iRz ) 01 O e s nl e 2 & A AR TR
RiE L, BENBRICHEEZRMFICBT 25 GEEx
WES %7515 (a prioriffE3E) & 7o Al Bsiil 2 m
RO L2 E% T, JEIFEBRINHCEUS Uiz E )

FLIE A5 DFECE 2 B EIC R 9 % /71 (in situ
BIE) HPHVENS. HEODIN situf{EEE, a8

T EkER & SE R BRZ [FIRFICTT 5 & & DT fER T2 8,
LEE DFLE OEWICE RS 5 RifiaRA2 2Kk d %
EDAREARRN D B0, WENRERIICAE—7%
IEMADVECTO 255G, BisAR ST
Y — DRRED N HE N R DGR, a priori#kik
EDHEL TS,

4. iAtERmZER & UT-EFDEER~DILF

PSPHiiDBHFEN 520EHE O WMFGE L, 41X
JESREE DR : £ OHIBRIC & 0 fiiZeFH oI
U % A O 8 H AT FH B ASE 5 Tz
PSPIE, SE4F TIHMEKEBNIGRIEEF NG % &,
EHRER 2 LT DD H 290, 20— T, HkEE
ICBWTE, #2735 2 PSPOEFDf#HT

ORI SN T D, FUCEERE L S

TAH I 2 05 & U 72 PSPOE R B IER I Do
WK TH 5.

& — RE OEFDRHTIC 351F B PSPOE A & L
C, Suryanarayanan®'”l&, X —V 3OS
Hh 2 WGk 578, Rz —E VEZNGE L
TPSPZEM LT\ 5. mHIT AIcE=R1 2R LTz
BRI FOMESEZREST 2 T, BnAIR)
RRIEBRINHFEL TV, FRANS'IZ, HA
Z—Y VELNDT Ty 2K RS B0, B
Mgt 7 )V 2 =0 LR — X OPSPZ VT, I8
HIHRE) 2 N 2 7z EARSES OB K I B B IEEHIE
FEHIZEIT, ESZB O Z 8RS CHUS 9
BTEICEAIL TS, ANEPIE, #Eds—E
VB OBERES ORI BB B EFHIIANERE
DPSP/TSPZzi#fl L, HEI0AmoiE e illd X O
BRSO PBULIENT 21T > T 5.

DLEOWFHIE S —ETH b, FEEHEOEEB K

CHFDEA DT, PSPOBMIFIOT R TERN

TE o I T TICHBRTT 5.
5 #& E
PSPOHIIEBIAE & FERZ Kt TH D, HAD

i PSPHAMICHED 22 OMPAHICK DT +—F LD
§ MERM E N, TERGSHRDITDN VB, £k

WEAEIZPSPH5 K O'TSPIC BT 2 b B s 'Y,

 BHCMERS I, Z#E NS 4 OPSPHH

IS ZBOBILEM S T EMNTE. 1%, HEK

 TH¥WOERDIEHIC BT, PSPAY L < i

ENBT UL TVS.

- sExm

1) Liu, T., Sullivan, J.P.: Pressure and Temperature
Sensitive Paints, Springer (2005)

2) RHFEN  BREZBHIC L ZEDHD MO RAIFMN, w487
1LiEsRF 255, Vol. 18, No. 69, p. 97-104 (1998)

3) Kavandi, J., Callis, J., Gouterman, M., Khalil, G.,
Wright, D., Green, E., Burns, D., McLachlan, B.:
Luminescent Barometry in Wind Tunnels, Rev. Sci.
Instrum., Vol. 61, No. 11, p. 3340-3347 (1990)

4) Ardasheva, M.M., Nevskii, L.B., Pervushin G.E.:
Measurement of Pressure Distribution by Means of
Indicator Coatings, J. Appl. Mech. Tech. Phys., Vol.
26, No. 4, p. 469-474 (1985)

5) JIERIE, AHE : HFE BREZHEHE, FTHRI{EERZ
258, Vol.34, No.132, p.2-34 (2014)

6) Gregory, J.W., Sakaue, H., Liu, T., Sullivan, J.P.: Fast
Pressure-sensitive Paint for Flow and Acoustic
Diagnostics, Annu. Rev. Fluid Mech., Vol. 46, p. 303-
330 (2014)

7) Hyakutake, T., Taguchi, H., Kato, J., Nishide, H.,
Watanabe M.: Luminescent Multi-layered Polymer
Coating for the Simultaneous Detection of Oxygen
Pressure and Temperature, Macromol. Chem. Phys.,
Vol. 210, p. 1230-1234 (2009)

8) Moon, K., Mori, H., Ambe, Y., Kawabata H.:
Development of Dual-layer PSP/TSP System for
Pressure and Temperature Measurements in Low-
speed Flow Field, ASME-JSME-KSME Joint Fluids
Engineering Conference, AJK2011-11020 (2011)

9) lijima, Y., Sakaue, H.: Development of Electro-
luminescence Based Pressure-sensitive Paint System,
Rev. Sci. Instrum. Vol. 82, 015107 (2011)

10) Suryanarayanan, A., Ozturk, B., Schobeiri, M.T., Han,
J.C.: Film-cooling Effectiveness on a Rotating Turbine
Platform Using Pressure Sensitive Paint Technique, J.
Turbomachinery, Vol. 132, 041001 (2010)

1) A Z6E, EORE, EFREF HLEE, BREE:
BREZRICLIIRDERBIEEEENEGTRIOR A, 5
WEIHEAHZZ—EC2RTHEES, A-6 (2012)

12) K¥#EE, JNBEES, siHRE FES, $HTE ©
BEE, ZHEHK BEERIBICHETI3EREY
PSP/TSPZ AW =EN 3T ORI R1E, FRILIELR,
Vol. 33, Suppl. 1, p. 505-508 (2013)

13) EIEEEBBERICE T IDPFAA -T2 T T+ —F 4,
http://www.aero.jaxa.jp/publication/event/event
131029_rep.html (2013)

14) ZxE8, HBEE : #5705 17 [LIF -
PSP - TSP#EE £2013] FEsHRYE, "HRILIERFESE,
Vol. 34, No. 132, p. 35-36 (2014)
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=

BEURUEIC KD EBEZRI DRI RES:

720 bRZ) gé} L
2 B
A LA KA

T782-8502 feisRA el LAk HERT & 111857
E-mail : takeuchi.akitoshi@kochi-tech.ac.jp

19864 H A KK F e T2HT B E L AR
EimBR? RAARFHF ZEBMZRET,
(997 B TRIKFENHIR, KR, REICES.
AANSAROY —F% AAFRFIZFR, H
AFREREHE, AARBEEFZSR, BAE
BESLEDRE. B (T2).

1. F U & IC
BSZIC DL 5 &, R OFILA L,

A DORHEIEL ST EIZHMOED TH5.
WEEICHPAZNZEN D MZTE, RO 2 A EEE
BV, BT ORERREEE LIc kD, #EEF L S o
R DAEE 7 b0 % MR S MER LTV B ITREPEDS
L BO—ERE, N DY Y LR O S
ZHNCE, MFRALTCO2REDKE ER/HDZ 0

EWV. SO, EINEHRICH 5 sz OFEHIRED

GBI EEE 2, JRoNT DV TITHAAK

mt%&mﬁ%ﬁ%ﬁ%,tazﬁéf—yﬁzmg

KOIELSHRET 5T LIdEEL L.

Tl 20, BRI AT B RS E
TR T ORI L S THRIG YL K Cl&, Rk
RO T L—F Y IR E R 5", il
CRPERE) DAERSBEREM OMRAS & OBIrZH{E
ONHE Z OB CERINCHIRTE 3, MLl

EDEICTIE D .

E5IT, MEOHIIIVF— - HHRFULITIETT,
TR A O BRI M2 B L Uz, (R
HITOMEDRBENTVBAY, KT, i
B e £ ClE, BHaHRORIRIC X D S a8
IChaB fERIE R Z T, MmO kEDE

HEABINOM I DEIN TN S.
C T, NPT LR L OB, S
DEWDRIHR, 25T, g K& DS T

1 0 Ultrasonic
hO probe

“’HM§X§QXﬁ

Outer ring

First reflection echo
h, i

Second reflection echo

e

Echo height, h
o
i
|

h,

Propagation range

K1 AEREEERGFII-—SS

EDTEIZBHEDATREMEIC DV TINS.

LSRT KIS, #Eparfl 5 Ag SN

DIE, FO D O FE Al m A oAl (L7
Mo TZER) ONMIRRER LIS TEBL, 50
T 5. 2 LT, HilrEih R END 255
i, KPOKKKO X 51, HEREE - T2E
HIEICHBI LS 1| Ko a— (&EEh) HEHE
nz”. cora—@mEnEFE (heh) &, FEik
Pefphimifd, U7ehd- THERmOmE LI HEHIT 57280,
b 2, ENEE Nch AR I—EE D
EA S, ERESZAEOHENEICE S & &
AbNs. TTThyld, MEEOEOHRICHEERD
FHHEGEDTI—E5ETH 5.

—J7, AMRICIEE U7z et Em O RE (K
DAL OMIIRAE) 16U TZDO—EM RS L
THAHICREY, B2 HTa— (EEhy) ZK
5. T, ThEFhOKHTI—EEh &h,
Z, EdOTa—gEh, THEMEL L CED T a—

. Bk, Hp=1—h/hy, Hp=1—hy/holc & 3,
- B2 ERRR, IR AR ORI O T REMEIC
DREPFEOZEIICHEH Uiz, BIRAEOHEY DX |
HHEEOE RHEY, EEMR RO, &

DNTHENRB.
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N=EON
NER

wioomrget 221

Bearing housing
Left probe |

Right probe

Deep groove
ball bearing
(6212)

WV?Vertical load

2 SRERREMEE

load

Z 40 Ty
= ‘ Wy
: | ey
- 3.0 .
0 Wy
° 20 B [ ] Peak ‘
3> | @ O Average B ! -
ko] 0=-0.31 | =0.31
R / «
'O . I~ 1
z wE@g B
E 0 -X T . x
-3.0 -2.0 -1.0 0 1.0

Estimated load Wy, Wy 5y , Wroy, [KN]

3 BERTFAIETOMRZIEE S TREDHIEE

3. HSZEEAIEDTIEEME

Widh L7z & 51, FBHCEIEE TV IR |
RAMACIE LTI L RIS 5
BRD BT, EEREOHIEDEH FHO®IC |

19 %,

&, EEMTIRATEDO T OLBIINRE L 5%,

X2 R Ut kil y (2MHz) 2w, fi
Kk [mdz (0.5rpm) TR, H1KHTI—FH
EHH &, BEAEWD 5 UV IEKCOE T EW O/
% (Lichi> THAEMS) &5, 10rpmTHIEY
% RIS\ B & NI 2 HEE LTS R 2K 31T
R, T5is, BHO [Peak] 1, 7zl 241K |
TH OEFEE DO E—2 (B350 Eic EAE
) TOHEERRE, [Average] dHy D E S T
M LIt RTH B, i, Wb Weld EAHE

FHE FOL SRR EOHEER R TH 5.

FET, EEMEZWy=0~ 34NE TAML |
7ot KEMEAW,=0~ 272kNE THE I ¥ |
B, KB NFWRW DR RIC I, HEDHER
FuTICHBIEDNT Y EREDENZEDD, T

OBMNIFTEDEfEEZIZIE L —ATETVD.
4. ERH'Y EZ DISISEHE D TIREM

0.4

7raid, MESEHOBIHERIC BT, NI

i /\ Index 1 P .,4’. i
E: 0.2 ' J
e i
"3 ! /./ O Index1,2,3
=00 ..
=
2 e — e T R
g 0.
o o :
<= Vo i
@ Yo |
0.2 5 o :
Portions that detected abnormality o |
with all index 1,2,3 1 A\ Index 1 |
0 \\ : O Index 1,2,3 :
0 20 40 60 80 100 T
Measurement time , ms
4 EREFRORHSG
Normal waveform
(Estimation) ~ +———
Index 1 e
Load fluctuation ratio
Index 2
Degree of impact
Index3
Gradient change o
5 EBEOFHmIESR
0.6 0.45mm l
é E Initial shape ® ,_ - 20--@
Q f flaw (dent) e
~ 05 St ? .-
j = 02mm V. _--7
B -t ® ®
|3)
~ 04|
2
=
[
0.3

10 104
Accumulation number of revolution N,

6 HHARE0.45mDE Yy HA—AEREDEE

10?

ELUERES T L—F e EhEMT 5 &, &
DZFFRENRAD U, ZTORER, s ooy
ORMTES (Llzhd - THERREMERD) HRATI
BRI %. lsZoiizkm e £ ORI BRIk C
AT BT EN NS % 728, TS
NS 5.

41k, EOBENCESH 1 Ko a—5X
eHy OZ B OBHIGITH 2. Hyyld Rk 751k i
EWMIET 2 & ElckE L, mFEOEDOHICE
filind 2 HE TS BHNS. BIGOZK T, L
SO E )AL TS B, T DOH, D%
ZEIILTHL, KhoOHTHAREERD X S 7,
HITHEH,OZLICEHT 5.

FLUHTERT GRESOERER OMHIA) DOFRFE TIEX
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0.45mm

,/
g Initial shape ,’
Q of flaw (dent) ’
= ,®
0.2mm R )

Fluctuation ratio of Hy,
Hr=(AH; " Hypp) X 100, %
\
]

102 103 10

Accumulation number of revolution N,

7 EXFFEEDRNEIGORERE

51T 3 DOIRKER V. H8KE 1 I d KO H
HOZT) (AHy), f5HE2 BIREEADEDOHEEIA
HITPES WEROFE (AHy/AD, 54583 13HL DR
FIEBOZL (+&—) THH, BHTRZTOVT |

NENREEBZ IZGAICEE LW Lz, 7z
WX 4 ORI T, FRRKGHEICHIER LU TRLIEE S
IZ, 2T ZDOX S HRAEEN WAMEAmES
0.45mD Ey A1 —AHIE) MEHIE N TV 5.

/2 IS & D HEE LR i e T a—
EELH, &, FERENH,OER LB L, HE
L K O S O RIS 5 Hy, Db 2 e
TE%. M6 OHGIELIE, WEROENIRIED
FeDICBEBHRICIN TRV B 1%, BB ORN

WICPEWS ML B> TWS. iz, KTITRL

7= | O S E OB S H IS BT & BES A

BOZE I TH O, N,=5000[=H:7% 82 72ff
IS RABICHEIML TH O, #hzOoRH LEm LR
TETWV5.

5. HRHDEHETE LMBIKREET HD TTHEM:

iz ~\DOZ | OMHAE, IO
X288 ML T D ERZH 22D, RRCEH
THEFL S NBIEN D EIZ T, SERINE T O
ENEENTVS. LHL, MEmicithsng

AR B &, KRR b E & ORI

AT ZIEAGTHEIREEICK D, EEmoAboRmiEd
MO T L—F 2 JRAEOA e 2RI HE T IE D
DTEL, BZICELERIEEEES. DY,
HRAN O 32 A\ O RO G IRREZ Z D15 T#l
T X ZERZMNENE TN S.

FRIC X G IRAE DR L, 32y in &
K& OEFREMN S OH 2 K4t a— D@l 7z =T
I. KI8T, HEREATICHHSZ DOfig i ~MEkEEE DL
I — 2 & A2 0.5cc 2 EHE L, D%
OFWZITDIR M- 729285k (1,000rpm) TOREHR
ZRT .

Tk 21, SR CIREIADE D < BRICEN
HEAMITOT a—@ T HL, DR EF (X8
EERD@) OHeFRRERES®, EHIEITOHL A R
Lix B ElhE OREEAE (K8 D@DER®DFAE) I
HHT 3. HEBBREICENE N0 /R 5

80
e ™ 5 NS @\ ©) ®
a @
T 40 O®4 3 ®
E: Hy,
0
%0 60min 240min 1200min
@ ol
v-ﬂ.'_“““m.,\A b, >'~‘.,
o -Q.“m@"‘\‘ .......... / @ .............. .“o
O\ N e O 'Q'Il“u:::: - “..::h
8 \ 3
T A€
40
0 25 50 0 25 50 0 25 50 0 25 50
Echo height ratio Hy, , %
- 1000rpm , 40kN
w 1.5 m40 O
Q) (o)
.—g 1.0 T: Outer ring temperature T)
=T 5
g v: Transmission index of ultrasonic wave near ball 30 ‘5
30.5 2
S ® o :Surrounded area ratio S
§ 0 — Relatively safe operation region 20 g
0 200 400 600 800 1000 1200

Accumulation time t, min

8 Hp EHLDERERE PR E FERD S DEREDGEESDRINE(L

20 | JI—RIND—URFL H45% H5% 2014697 (CTR64E)



TINES | BEREACKDBZHOaRE 223

(A D LT OFMOFE) », @EQDHE |

(A D & T o P BORRE D V) 1,

2405 $EBIIC I B E NTUVENT B D, Rk |

[ C DM OB A RR ENS.

UL, 20 &S AHEHSRE ORI S, 20k

TIEMEICBIAG 2 T LIdH LT, DI, NY

VY L WEZIROBIRE 5 O 1 KT O —

EHHy &, Pl e KL OBRED B OH 2 KHT
T— 5 & FeHy, OB 53R E 2 RO (R
8B T MM, 755 CICHHIEES EANDEHD

BRO LT, ZeHilifak e Uil
EROAREME (RIXRE) ZMETd 5.

ENC R LeHy & H OB R ORE8
EINCZELT BT, HREO BRI
Z BEHEE LTHAD KV, ol 23R,

EAVEENCED < AL (O TEllE Nz
Hp, D, RIS U TR ME S %12
TEVTHINT 5.

FENCIE, WIMSROBERONIZE, SR
TOmER LDl a TRLTHS. F1240minE TD

o IFERR & T U, 04 E F TR N LB
BE—EOWHZEMHLEIT LIS, MimmE
240minE TIIFIIAE LIz L HEES NS,

52 REHE O T 3— & FHh S 38 U721
P EANDF WD IEHED LT T ORFHZ e, H
B L DLy TRUASR T, o Zididfic, & |

HRFHAGRN 5 120minX TORICHEML, Z D%

EAEZE LRV, Ty ORINCIE, Y= R

1273 LARYVE DO AERCOTBE S OFE L ZE L T3
LHEEEND. TLTK8 DS, 2Lt
100minARE T OFEEDERIE m EHErE NS,

2| (a) Outerrace Ra=0.064m Rz=0.47 4m
50 um

e{iiiim”“WfﬂerV“W“R

(b) Inner race Ra=0.08 ym Rz=0.54 4 m

(c) Ball

Ra=0.13 4m Rz=0.76 4y m

9 REREROEBHEOREMHR

Tz DIRED K E <, FZhkZz ik U7z (1,260min)
RIS/« BIHI U 7285 D BRI O G B 72 [X] 9 11
9. FHERRTICRa=0.03umTH - 72852 Yiia, Wi,
) ORI EIZ, Z02EHEICHN, TNh5HE
FEMNC 13 HH THbel I DERE T & 7.

6. F & &

FHETO, LM ENE, WinieE

O E T HEEMZ OH LR DO, Z U T

DGR E DB DO RTREMEIC D Z RN T X /2.

(WINPT RO S DH 1 KT a—
T L BHEE & NTHlSZ O SR E SR Z D T,
HRICAMEINTZZN5 LIZIF KT 5.

@ 1 KT a—g S tH, O£ FE (AHy), 7
BORE (AH,/AD, RTAEOZE (+—)
S REEFTOREDTREIC /R D, IEFKROH,
EoLlgAEIIC, BIGEOMERE, EHFEMEOK R
HE, 2 LTS bEREoE SR AT HEIC 4k
%.

QEALM GHEEHRARD TD, e E&DF
W5 OH 2 KT J—& & tEHL,D E— 7 O
WR, T OH, D i/ MiE & F AL E & O
Iz 0D, & 51id, Hpy & HnOBhEROE
MmO, FUT, Y& EOEMIETOE
WOCIBIRENC X 0, RO RS2 E
BB T E 2 HAHDD 5.

CTOXIIT, HEIREC XS EE2k ORI
HEMC S T2b DD, REWGTOMMARBMNEL,
J A AR, REMETFOMELKEINTED
FEHNEHMANOFEICNHEOHETH . K
BRI, TOXI RN OS2 52 TVizizv
i, WL B ET

SEXW

1) Y.P. Chiu, J.Y. Liu : An Analytical Study of the Stress
Concentration around a Furrow Shaped Surface
Defect in Rolling Contact, Transactions of the ASME
Journal of Tribology, Vol. 92, p. 258-263 (1970)

2) 2K, BEE: HP v b (MQCJ) HBERSET]
FEZ A8, NTN Technical Review No. 76, p. 94-
98 (2008)

3) MTAEE : flABEHEMTFECL2REEHRZIOX
HREAEDH A, #ERCH, Vol. 78, No. 791, p. 2592-
2603 (2012)

4) A. Takeuchi : Observation of Lubrication Conditions
Using an Ultrasonic Technique, Lubrication Science,
Vol. 21, p. 397-413 (2009)

5) TAEE : B/ VESE COREMORERE LG
EIEOBERER, #ERCH, Vol. 78, No. 795 (2012),
p. 3776-3786 (2012)
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On the Leak Testing of Vessels by Compressed Air Charging

(Study of Basic Characteristics)

Nobuhiro TSUCHIYA, Lai Lai OO, Chongho YOUN, Toshiharu KAGAWA

This paper studies influence of the magnitude of charging-pressure-step and the pressure measuring time to the error of
leak detection by the pressure charging method. In this method, compressed air is charged into a vessel whose leak should
be examined. A leak changes the pressure in the vessel after the charging. However, the heat transfer around the vessel
also changes the pressure. When the charging pressure is low, the temperature rise due to the compression is low; hence
the thermal effect is small by low charge pressures. The experimental results in this study indicate that tests with higher
pressures induce greater difficulty in leak detection. They also show that a longer duration of the pressure measurement
decreases the error of the leak detect.

Key words : Leak, Pressure measurement, Compressed air, Temperature, Measurement duration
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A Study on Design and Estimation of Bubble Eliminator
(2nd Report: Selection of Diameter of Vent Port and Outlet Port Using Spiral Number)

Sayako SAKAMA, Ryushi SUZUKI, Yutaka TANAKA

Air bubbles in hydraulic oil lower the efficiency of hydraulic systems and contribute to instrument malfunctions. To
mitigate these problems, it is possible to use an active “bubble eliminator” that uses swirl flow to remove air bubbles. This
study aims to optimize the shape parameters of the device. For this purpose, its performance needs to be evaluated
precisely. To evaluate the performance of the bubble eliminator, we should consider a correlation between the effect of
swirl flow and axial flow because these flows affect the bubble behavior in the device greatly. In this paper, we perform the
experimental flow visualization and numerical simulation with different values of the diameter of the outlet and vent port.
Additionally, this paper presents a new performance index named “spiral number” and evaluates the performance of the
bubble eliminator using this index. This index considers the correlation between the effect of the swirl flow and axial flow.
We analyze the experimental and numerical results using this index, and show that the index is useful for evaluating the

performance of the bubble eliminator. We conclude that the diameter of the outlet port and vent port can be selected using

this index.

Key words : Bubble, Bubble eliminator, CED, Experimental Flow Visualization, Swirl Flow
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Table 1 Condition of experiments
No | PP Do | Dy L L | Ly | Ly | w| h
" | [mm] | [mm] | [mm] | (o] | (o] | (o] | (ood | (o] | (oo | (oo
136|282 | 625|153 [20| 3 |6
2 136|282 | 8265|153 (20| 3| 6
313 |28|2 |10 (265|153 (220 3 | 6
4 |36 | 28| 15| 6|25 15]3 20| 3| 6
53 | 28| 15| 8|25 15]3 (20| 3| 6
6 | 36| 28| 15|10 |25 15|30 |22 3 | 6
7 13 | 28|10| 6|25 15|30 (220 3| 6
8 |36 | 28| 10| 8|25 15|30 (220 3| 6
9 |36 | 28| 10| 10 |25 15|30 22| 3 | 6
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Table 2 Spiral number ratios in various diameters of the
outlet and vent port
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