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Table 2.1-1 Five kind of PAO used in this study

_ Viscosity, mm?/s
Fluid
313K 373K
PAO10 11 2.8
PAO17 17 2.9
PAO32 32 5.9
PAOG3 63 11.4
PAO400 398 39.0
Table 2.1-2 Test conditions
Sliding speed 3.8 — 548 mm/s
Weight 1-7 N
Oil and Grease PAQO, Mineral oil, Silicone oil

Greases (Lithium stearate, Lithium hydroxystearate, Diurea)

Viscosity of oil PAO: 11 - 398 mm%s @ 313 K
Surrounding gas Air, Ar, He and CO,
Surrounding pressure 0.015-101300 Pa
Surrounding temperature 295 -358 K
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Fig.2.2-1 Cavity growth from the start to 30 min
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Fig.2.2-2 Changes in cavity length from the start to 10 min
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Fig.2.2-3 Changes in cavity length from the start to 1 h
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Fig.2.2-4 Changes in cavity length from the start to 10 min in various gases
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Fig.2.2-5 Changes in cavity length from the start to 1 h in various gases
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Fig.2.2-7 Relation between cavity length and gas solubility

51



Cavity length, um

Cavity length, um

m Cavity length in Air A Cavity length in CO2
O hcin Air A hcin CO2
—— Average hc in Air - - - Average hcin CO»
1400 2 100
a A A A A A A
AA
1200 AakAAAL £
A“AM g ® = = ©® "= T80 e
1000 (—a* = 9
A | o
800 60 8
f c
= S
=) o o [ = [ A = £
R oo = s S —— P — T I
A A A A A iy 20
200
0 ] 0
0 600 1200 1800 2400 3000 3600
Time, s
Fig.2.2-8 Relation between cavity growth and oil film thickness
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Fig.2.2-9 Effect of viscosity on cavity growth and oil film thickness
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Fig.2.2-10 Photograph of cavity until 15.7 ms after the start
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Fig.2.2-11 Cavity growth until 30 ms after the start
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Fig.2.2-12 Relation between initiation of cavity and film thickness
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Cavity length, um

300 — . . . . . . .

L . A A 4
200 " T
100 e He |7
= Air
® Ar |1
A C02
O L l L l L l L l L l L [ ! ! !
0O 10 20 30 40 50 60 70 80
Time, ms
Fig.2.2-13 Changes in cavity length until 80 ms after the start
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Fig.2.2-14 Photograph of cavity at 10 ms in various gases
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Fig.2.2-15 Changes in cavity length until 1 s after the start
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Fig.2.2-16 Photograph of cavity at 1 s in various gases

56



Cavity length, um

A CO,at10ms A CO,at1s A CO, at 1min

® Arat10ms o Aratis ® Arat1min
€ He at 10ms P He at 1s <$ He at 1min
1200 a4
1000 |
L Q _
800 + =
600 - & -
400 | a -
. o i
200 I~ g Y A I
0 I 1 Lol 1 L1l 1 1 ||||||_
0.01 0.1 1 10

Gas solubility, ml/mi

Fig.2.2-17 Relation between cavity length and gas solubility
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Film thickness, um
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Fig.2.2-19 Changes in film profile between lens and disc with time
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Fig.2.2-20 Cavity growth to 6.3 ms in separating test
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Fig.2.2-21 Changes in cavity size from the start to 10 ms
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Fig.2.2-22 Cavity at 6.3 ms in various gases
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Fig.2.2-23 Bubble at 9.4 ms in various gases
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Fig.2.2-24 Relation between cavity size and gas solubility
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Fig.2.2-25 Cavity growth in two stages

62



23 BYEE, HEBERMEDXFYETA—HBERANSEZSEE

AREITHE, WY HE, BIO, EBHEERY v T 0 — BRI RIE T AL AT

VEAEYE, SRR T, TR, IR 1L, BRI AR S LD IR S Ak
ETHHEEIRNT A—FD—>Th%. EHL DWEEE & 2K 5 #HATIE, MEARF A =2 L LT,
BESNTND . ZOHRERREFBRTS 2 LICL 0, MR SIS 58, HEORELHSIC
BRATT& 5. 6oTC, F¥ T —Ta VEEBICBIL T, HECRE & ORIREZHR~, L TR
ZEN, EMETIIEESELEZZXS.

AREICTOERTIZ, HIHMIC PAO ZEH L, STHIEORMEZMMA Lz, £z, W0 EEIE, 11-260
mm/s O] TENI T2, ZORR, BREERICHWT, BIEHRE &80 EHEDZNZ O
Zi Tz
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231 EREBEH
RETIT > 2 ERICE T 285 5F 2L TR,
- 78I - PAO, BHELEE 11, 17, 32, 63, 398 mm’/s @ 313K
TV OREEE1X, 25 2 FD Table 2.1 (27”7

TP 225K

< VBV ;11 -260 mm/s
< fafEE : 1-7N, Fe R~V EEfAIE : 0.14-0.27 GPa

< JRJE 1 295K

232 EBER LU BEE —RBUREORE—
22 TRLIEESIE, FYETA—OEE, 2 BB TEI2 Lo, 22T, 2hE
NOREBEETHRAZRL, TORBEZEHET LI LT 5.

(1) Initial stage

Fig.2.3-1 12, WV #EZ 20, 40, 80 mm/s & B LI HTGED, BAENG 15ms IZBITHF ¥ BT
¢ —REOMMZELE AT, FEEIEEEE, 63 mmYs, fEIXIN & Uiz, MEiE, ZELZEYHE
FECIEER L CWAIREET, M7z, 7B, ZORIZBWT, FIBVEEZRL TN,

ZOMEY, MOEEOEWICEY, FYET 4 —OWRENRRD ZLBHLNNISND. BAER
BN, WORENREWVIIE, FrET A —RIDVRBRoTWD. £, TRTOHEIZENT,
FEEHRDF v BT 4 —ORRHEEITIRE S, BEICKRELTWD. £/, ZORMICET 2ER
FEIX, MOBELD D LEWEE RS> TS, ZOREARREX, Y HEN 80 mm/s TiX, 3ms
EFTHRONDD, 20mm/s TiX, 5-6ms ETROLND. (E- T, Bl ENEZ 2RI, 180 H
L EBIZELS 2D, BRRER, ¥¥YET 4 —RIOKHBIT/NES< D, TOMEE, HYH
XD BIEFITNSV. FBEND 10ms RICBITLF ¥ ET 4 —R 3L, B REOZELZT, #
DHENRRENLDIZERL8D.

Z ORI TTRONTZEH T ¥ BT ¢ —AdE 1L, Initial stage TOREBETHS. HE-> T, Initial
stage |Z451F DAL, WV HE L & HICKREL Y, HEREORI BBV EERREVIEREL
DT DMl

v
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(2) Second stage

Fig.2.3-21Z, Y ®#E A 20, 40, 80 mm/s & 2L S HIZGE D, MG D 1h ETOF Y ET 1 —
REoZbzrmd. MEmESERE, 63 mm’s, MEIZTIN THot.

ZOMEY, ¥y T 4 —ORRIE, BV REORELZT, ZORKIZBWT, ¥y ET 44—k
i, BOHEERREWEE, BEL< 25208005, ZiUux, (1) Initial stage TR & [FEEOMHE
MThY, Fig23-1ICBT2VEELF YT 1+ —RIOBMREFIESMHE, TOBRDOIFHIZIBNT
b, WOHENREVWERMFZTLE, Fr T4 —BR RS2 TVD. TRTOERMTBNT, AL T
SOFYET 4 —DORIOEITRE S, BffE L & biZ, ZOR I OREHIZKIT/NES < 2oTWH
<. BAED 1 hBORSOZEIE, EORMIZIEWTH NI L T/RE WA, 80 mm/s DA
20mm/s DH D LD K&V,

233 ERER LV BE —HBEHWMEORZE—
IThH, TNENDOREEBETHRRERL, TORELEMTDL LT

(1) Initial stage

Fig2.3-3 |12, SAREOEBMKEEICRT D, BEND 10 ms ETOF ¥ BT ¢ —RXORMZE(LE
AT TARTOERIZIBWT, HYHEIT20 moys, WEIT1INTHD. fEIE, 20 mos THESL
TWAIRRET, MX7-. Fig2.3-4121%, BAEDND 45ms TTOX ¥ BT 4 —E I ORFRI 2Lz R~T.
Fig23-3 X0, BEDLG Ims ITBITHF ¥ BT 4 —R SIE, SRERMFIT L - T, Fig2.3-1 DigY
HEORBETRLNIIZE DRI LR, PAO63 & PAO400 TiX, #AENDHH 22 ms FTOF
YET A —REN, ZEELVZ ER™SD D, Fn, AEICKE LTV ARETIE, T4k
BWT, BEEEHENEDHEE 20mm/s KV E<RoTND. 0%, FFEREE &bz, RERF v
BT 4 —OREITIRLNZRL 2D, ¥ T 4 —OREEE T NS D BHERKESKESND
BERIIE, RIS X > THRZRD, KEREVWLOIEE, TORMMAEL 2%, Fig23-4 XY, PA0400
X, M 15ms ETHRNTCND. £, K30msBOX ¥ BT 4 —RIE, HALNTHEORELS
I, MERREINHEDIZERL LS.

(2) Second stage

Fig.2.3-5 12, 4 FE OB IMEEICRB T S8E05 1 h £ TOXF Y ET A —ESOBERT.
RTOFERIZEBNT, 180 HEIT 20 mm/s, EIZTN ThHD.
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ZOMEY, BkAE 10s 2D, Fr BT 4 —RSIIIHEOREN RO, MEhOMERE N

DIEFE, FYET A —RIVDENWZENGND. - T, Fig2.3-4 1278 S5 Initial stage iR 1% D
YET A —REEHEOCRBBEFRKETHD. TXTORMFICENT, EBRIBZOF Y ET 1 —RS
DRFHIZALIZRE VS, RS L & bIZ, ZTORMEITNS< D, £, MIThBRIZBTLOE
SOZELEL, KERENHDIZE, RE<R>TVND.

234 FEOH

ARENZFBNT, B0 EE, BEISEOF ¥ ©F  —ESRIETRELM R, LITOMENES
.
(MBYREDEE

Fig.2.3-6 |12, ¥ v 7 4 —E~DOEVEEORELZRT. FEEZOSHRKEZ AT hitial
stage IZBWT, ¥ ET 4 —OEHEIL, WV EENPREWVIE, R&E< D, £z, KEED
XY ET 4 —RIIL WOEENRREWVWIL, £< 72 5. Initial stage % D E1HFE TdH 5 Second stage
TIE, FYET 4 —RSE, BOEERREWVZERI LS.

()EBHEEDTE

Fig.2.3-712, F % 7 4 —E~OIFHEIKE OB %Z R~ 7. Initial stage (IZFWVVT, MEHEDOF v
BT —RSE, MENEWEE, BR<25. BEBEZROKREEL, RHEDEEI/NS V. Second
stage TlE, ¥r b7 4 —E3E, MENGWIEELL RS,

(EEXH)
1 Dowson, D. and Higginson, G.R., Elastohydrodynamic Lubrication, Pergamon Press, Oxford, 1977
2 HAMROCK, B.J. and DOWSON, D., Ball Bearing Lubrication, John Wiley & sons, 1981

3 Spikes, H.A., “Sixty years of EHL”, LUBRICATION SCIENCE, 18, 2006, 265-291
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Fig.2.3-1 Changes in cavity length from the start to 15 ms in various
sliding speed conditions
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Fig.2.3-2 Changes in cavity length from the start to 1 h in various sliding

speed conditions
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Fig.2.3-3 Changes in cavity length from the start to 10 ms in various viscosity

conditions
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Fig.2.3-4 Changes in cavity length from the start to 40 ms in various viscosity conditions
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Fig.2.3-5 Changes in cavity length from the start to 1 h in various viscosity

conditions
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Fig.2.3-6 Effect of sliding speed on cavity growth
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Fig.2.3-7 Effect of sliding speed on cavity growth
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24 BFEKJUREDXIVYET A —BENGZLEE

AETIE, FHEKIRENX ¥ BT ¢ —EEICKITTRELT~T
FPHRIREEY, IR ORE DE L, BbSH bRt S\ Er 52, ZOME, mKEE,
PETIRTETE, SERUMTEICR T 2IEERE S 2 b 5 L K, IR, S EEEE L RS 50
RETONTORFERIE > 22 S8, FEREBFRICEELZ KT, £, GEFHEK T, MiEn
EOMITIER Y, BAEIC Lo TUIERNE Z 5720, WMEOLBNELS 3, —FHT, KETIE, 8
ORGP E LA Z 5. 2D X 51, MWE ORI OBRIC, FMKIRER, EERFMHKSE
thro—2eEZOLND.

IHETOERICBNT, Fx b7 4 —0EE, HERTICEENEMIUAROEEL ML 2T
DT ENginote. —RIZ, TP ~OXUKDOEMBSRIL, REDRELZ T, KUKDOEMEITIR
EIZE > TENT D EBF o TnD L £, BIREED X ¥ ©F 4 —N~OHIBIS L, L
CDO—>THLHDT, MEOEELZITLLETHIND., -oT, FrET 4 —plRE, FHKIRE
DOFREHFIT L ERME LR D, ZHUCE > T, FEKIBENENT D L5 REETITBWNT,
F ¥ BT — T a VEBOMERINATREIC R D L EAOND.

AEICTOEBRTIE, HIFHIZ PAO 2 L, 295, 350K @2 SDOEERMF#HE L. /-, 2.3
THOLMZ 2o LD, XY ET 4 —RRITEBIKEORBEZ TS, >, RERTIL, K
FEORIFTHEL RS 72D, FREICENT, M ERN ST 5L o1CL, IREDOREDL L
®g L L.
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241 EREBEH
RETIT > 2 ERICE T 285 5F 2L TR,
- M¥Ih : PAO, EPREE 11, 63 mm’/s @ 313K
cFEHK  ~NY UL, R, Ty, ZERIRE
< VBV EE ;62,5 - 137 mm/s
CE  1-TN, FRALVYEERE  0.14 - 0.27 GPa
- R 1 295, 350K

7283, PAO10 @ 295 K \ZEIT DK, K1Y, PAO63 @ 350 K \ZH51F A5 1L, £90.017 Pass &1
IE—FH LTV 5. 295K TIiX PAOIO %, 350 K TIX PAO63 ZiMiEHE LCTHEATHZ &Ik, Wik
PXIREICR T D, KEALZ—EIZTLHILNTED.

FHHREIED PAO ~DVEfRE DR ERE R % Fig2.4-1 (3. JIEHEIL, 8 3 5 3.3.2 12 TRT.
SUEOFEIZ L - C, WMEORERGFMNERD. ~V UL, TAITHE, BREIXEEL HIC
ERT 20, ZWLRFE T, BREIREE L L HIR T LTV, 2 ORME L IREORRIZ O

X, %Rk 242 TRELLBARS.

F v SN OEOHIAEIZ, T > MUEIZE D 1 723y Fe— 2 OMBAEHIET 5 Z &2k -
TATo7e. T WIREE, Fv o NI LTCBERNT L > THIE L 7.

7B, FEBROFIEIL, 214 2)THEXREY THDH. £7, TOEEFEZITY, 0%, TA%
RREETEHATD. BERIEREOT v U ANNESE, 5PaTho7le. ZORET, Fr o "NEH
EMREE £ TINET 5. REREICE LR, EREBBLT.
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242 BEEOREHE

Fig24-112X V0, 7aay, ~UUATHE, REEL L HITHEBEH~OBEMEREL< Y, iRk
FCI, BEL & QITEMEDNMELS 2D Z 0 nnd. 22T, SXUBOBIE A~V & IR
DEHRIZHONTELRT 2,

Z DIREARLFNEL, ~ V=D, UTOXIICHETE L. ~ U —DEANE, KIKOFEY
a2 KT L TEZON, [UEOEMEE FEORREZRLIELDOTHD. E->T, KHBHIORIME i D
ERT v v vy S WHRANICIRR LT25UK | OILERT o v but 735 L < (30(Q2.4.2-1)), PRIk
RBEMROTVND LWV DT TEIND.

u =t (24.2-1)
w s BIRORME i DILFERT v b, g KABRORIE i DILFRT > v v v

FNZENOALERT v iE, UTOXIITRENS. HIRREL 0EEEEBL, o 1%, 74
TF—TEREN, i, HEETESND.

w (T,p.y) =l (T)+RTInf
. , (2.4.222)
= /’li,ref (T) + RTln pyi¢i
Hired : FEMERBRICIS I D KM ORI | DILFERT v, R:RKEE, T: RORE, p: 0O

JEH, yii &K i DFRASR, ¢ T TR

ui (T, p,x;)=p . (T)+RTIna,
o (2.4.2-3)
= ,ufref (T)+RTIny,x,

Hiref : FEUEIRIEIC B DHFBMI ORI § DICFERT v v b, x 0 KK O,y IERREK

RXQR42-DIZ, EO2-oOXERALEHTSHE, LFOL 725,

Loo—u!
h{p%¢j=ﬂ“7 Hirg (2.4.2-4)

X7 RT
E72, EORZEETLL, UTFOLIITRD.

L v
pyi¢i _ exp[ﬂiﬂ‘ef 'ui,rerf]

2.4.2-5
X7 RT ( :

22T, RQA4A2-5DADE, R DM CTOFERT v v v L0 L REOME L 72
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L. INEA~VY—EHHELT, UTOXIICERTS.

Lo A
fHTJﬂ:em{ﬁﬂ%aﬁii]—el{ Z?” (2.4.2-6)

ZIT, ROENMEEQ KRIELLT)T, MERKEBEZ LN 0IE, 7 F—1%ke’, BX
O, WEEREy 1 &2 0, Q42-51F, ~V—ERHEZEELT, UFORTREIND. 72E,
ENGFR Yy, ERDIES) p OFEIE, SEp; THD. Tk, ~> U —0EAE LT, M5 THHAT
H5.

p, = Hx,

1 1

(2.4.2-7)

WIZ, BEOBEEBTHDL A~ —THEND, WHRHEROEERTMEEZRGF L TR 5.
I, ALFERT XML, 1 EBEAHTEYVDOXTRAZRAXT—THLDT, T &L, LA
TokoriczEEINs.

AG AH —TAS
Ay=n -—— (2.4.2-8)

G: ¥ TAZRNLFX—, H:Z AL —, S: = habt—, n: ZOENLE

K(Q2.42-6)%, KQ242-)EEFL, HETHYTIE, UTDOLIITRD.

(2.4.2-9)

OInH(T,p) _ 0 Mbiny _i(lAH—TASJ 1 AH
n RT?

oT or\ RT ) oT\n RT T

ZORXEY, WRIZBITF DU 2NV —BbAH \Z L > T, IWEORE SERT A~V Y —TEHN

WEDZEBNGND. RIS TOZ U Z Y=Y, ZOMBERREEETH D0, WEEET
LM ERLTND., T72b5, LTFDOXIITR25.

“ AH>0 OMFTIE, BRI T, B BTN, =2 e—2finsETing. X
2429k, ZORMETHE, ~VV—EHITEEL L LIS D, (o T, [UKDIEMRE
X, BEEL EHITEmL TV L.

c AH<O0 DT, BERRRICHEWNT, BB L, =2 e —%2h ST 5.
(242950, ZOFHRMTHE, ~VV—ERTREL L BICKRELS LD, EoT, KIKDOIESE
FEIRIREE & & I LTl

Fio, =y hrv =2, BREOREKRMEELBERT L2, 22 TITEKTS.
T XD, RUROEMEOIRERMEE, BRICHE S = 2 e —ZbDENT L > TET 5.
COWMRRRBIZBIT D= 2=, RS & KUK FROMAEERRBERL TWD. —
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RS, Z 0% 1M EAER 1%, Hildebrand I & - TG SIIRMEE T A —H S L - T, §Hf
END S WRENRT A—21E, RQR42-100TREND. ZORTIE, BEZIAXF—NRHAEINT
WA, ZIUISFEINCER L TS FHENOBHNEGIEE, [RRTHERTE S Z Lo b EiE
TED). B, AR LF—IL, MWENHBNAES R L6, FIHSh TS, £z, Zon
T AL M LTI 2 R D FEBRES TV 5 .

0.5
AU,
5 — ( va;;orlzanon j — C(),5 (242_10)

AUaporization : BRTFNX—, Vi 1R, c: MET LY —FHE

I DWR Sy 1 E W DRIRY T OWIRIE T A—Z PN e, BRL, IRET 20Tz ¥
—REREDN/ NS WD LIS  IERBNREL 2D, 20L&, 2 U XV E TV AH 13/ O OE D).
F7o, WRLUIZEIERIL, WEROHF T RFX—WICLE LR DI, WA LTOREEZ MR CX 5.
ZOLE, HEREREOSFMADOFBEL 18D X5 RGATIE, =2 NE—Z{bAH TR DHE &
%",

— T, WIRENRT A —=ZOEPRENE, BT DB 2 =RV F—[EERER R E WD, &
LIS KD, - T, ZOGEa, FAMOIREN ERT5Z LIk T, WHEIIREL 2D, 2
D EE, BIRICEBT ST 2 E—ZLAH 1T R E W (IEDOHE).

I ETOFEMmND, Fig.2.4-1 DM DIRERMELZ BT L TR 5.

ANV DL, TAITIE, REE & SICERENEINT 50T, WRICBIT 5T 2 e —2{baH
IFIEDE L 72 5. 7T, KT, FHOBZRIR L, IIK~OEMEREZ 5. IREREmL< 2D &,
KIED B E D720, WIRIZBT =X —FEEZ 2 9 < 720, £ < OKUKD IR
PAEEfFT 5.

TP bRFE T, WEE & BICEMENEL T DT, BRI 5 X Ve —E bAH 1 TEAD
LD, fE->T, [UKITEML, WEREHEERT 5 & &0, ARCBEET LS. RERES 2D
&, FIEENEEY, WL TOLRUKIT, AL OMEERNLHETH LT R0, [UEOE
RNV 72< 72D . Fig2.4-2121%, £54ED Lennard-Jones 25+ & =3. “EALRFE DS FRHIDF
hns, Ty, N TLAEYD BN ENG0nD. BEEO 2 SO FREIEOHBEN L, FhE

OO THEEERIO VL E REEbND . > T, WK THD PAO O FHAGIKRELY b1
MEmnwe PIRTE2)E, “BMLRFEOSFRMEENR, MOKEKOGELIV b RE< 2D
ERHEITE D, Fo, “MMURAL, HoFPICRE, BEASDRETHY, MBMOKKS T
b BHIRFERKFE & DILFHEAERANTEL 225 Z ENBIOND. ZO70, WIRFEOKA L O A
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YER IR 700, = Z NV E—ZAE RN DEIZ > T- L HEH|TE 5.

243 ERER BLU BE
(1) ZILIUHIZEFE2FYET 1 —DEREOEHE

FT, TR TOEREREZIEIC, FEKIREORELZ R~

Fig.2.4-3 12, 71 295, 350K ICHT D, BEND 45ms ETOF ¥ BT 4 — OB LR
9. Fig2.4-4 1%, 2 ODRESRMEICE TS, BEND 10 ms FTOF ¥ BT 1 —E S ORRE(LE R
T ZOKOHIZ, WOEEAZERTRL TS, ZOERIZEWNT, WY EHEET 62.5 mm/s, fifHE
X IN Thoto. WEIE, RELLEDHEETHEHEEL TWHIREET, M7,

Fig2.4-3 XV, 1.1 ms OHEBIZBNT, Fv 7 4 —ORENL LI, ZTOHBEHIZEELTND.
LIms (ZBWT, Fv BT ¢ —IF, HEMEHNO2E»56TIERLS, —#Mo TR Qo BRI
ZL TS, ZOH%, 45 ms (21, FvET 4 —&imlE, BEONRAEER -T2~ EET 5.
ZORRBRIZBIT 52X v BT 4 —OBIRCE ST, 2 2OBREIZEBNT, KEREZTRLNR.
Fig2.4-4 XV, ¥¥ 71—, FBENGH 3 ms FTICEHIIKELTEY, ZORMKIZHIT S
R IE, 10 BEIGE SNV TS, 4ms DI, ¥ BT ¢ —RIXORMZ(KIE, ZNLIATOR
LTS %, £z, ZORMIRIZEITDF ¥ BT 4 —ORRIZIE, FRHKIRE DR
AN = Ty A RAS/E e

Fig.2.4-5 (21, MHREIZHIT D, FENS 61, 500, 1000 ms (BT 5F ¥ BT 4 —DOmiEEE /R,
F£72, Fig24-6 121%, BENDL 1 s ETOXF Y BT ¢ —RK IORMZELZRT. Fig2.4-7120%, F4E
6 10min B OF ¥ B 7 ¢ — Ol 2777, 7033, Fig.2.4-7 12815 2 LB TIL, ¥ 0 3 137 mms,
WEN TN ThoT-.

IRHOMEY, FERREE EHIZ, FXET 4 —OREICBWT, FERKIBEOEENRLND
ZENGMD. Fig2d5 K0, 6lms DF ¥ BT 4 —E XL, 350K DFB 295K LV HEL 72D, K
FIREIE TH T DOEDPBIERSND. Fig24-6 LV, f140ms (ZBWT, FrET 4 —RSISEVDRADL
AR, I 1s %1%, B2 5. Fig2.4-7 © 10min RICKB T 2EB LY, TOXEIEEME L LD
WO LT DIRLTNDZ Ennnd. Flo, ¥x BT 4 —OET2HMIE, miREICBNT, H
HoN T Td 7.
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(2) BFEERICETEFXFvET+ —DHEROER

Fig.2.4-8 12, #FEHKICBIT D REND 10 ms BT D% ¥ BT 4 —E I OKRIZLZ2 7R~ T.
Fig2.4-9 (2, FEND 45 ms O~V U AFTOX ¥ BT ¢ —OWEEE/RT. Fig2.4-10 121%, 4
25 45 ms O FB{LIRFEHR TOX v © T 4 — DR AR

Fig2.4-8 1V, #AEND 10ms ETOF v BT 4 —RK IORMZENIE, SAFRHKIREIZRBITHRE
RENTA LRV, WTROFRAKOBREICEWT, Fy 7 —E S, 3ms £ TIZAHIZE
e, 20, TOBLEIINEL 25, £, Fig249, 24-10 kv, ~U L, “ELKRHEIC
BT, 45ms BIZBITHF v BT 0 —BRICIE, FEKIBEOKREZ2EZIRLONRD. 65T, &

PHREIEN R > T, ZORMIKICKIT 5% ¥ BT 4 —OME~RETIREOREITIRE ITRL
RN LR TE D.

Fig.2.4-11 121%, HAENDH 1s ETOF v VT 4 —RIORFME b ZRT. £/, Fig. 24-12121F,
HAEND 10min ETOXF ¥ ©T 4 —REIOE(LE/RT. Fig2.4-13, 24-14121%, ~V 7 A, Rk
RFEFOMIRLE TOIREND 1 s BIZBITDF ¥ BT 4 —OHg 2 ZNE/RT. Fig24-15, 24-16
2, ~U oA, TEEIRSE TR OWEE TORAEND 10 min BIZBIT Xy BT 0 —DHEiRE T
ZhoRd. 728, Fig4-12, 2.4-15, 2.4-16 ([ZBWCIE, B0 EEN 137 mm/s, N TN OSMET
FERZEAT o 7.

Fig24-11 £V, ~U UL, ZRFEOHETEH, 7T UOFRREFERRIC, v ET 1 — DK
RICGEEOEBNRRLOND. ~Y TAIZBNT, H40ms IZBWT, ¥y b7 4 —RIITIREDKE
DAL, REREHWVMZIERLS LS. TRUBEORFIZEWTHZOEITIAOND. ZO[nE, 7
NTHRDOLDLFEKTHD. —J7, ZRFEPIZEBNTS, £40ms 2 HIREOEENRLLND
B, FrET 4 —EINTRENMEWZEERLSRDLZENGND. UL, ~U A, TAITNIEBT
LM EE, HTHD. WoT, BENPDMNAOMs ZOF ¥ BT 4 —DOETIE, FHHKIREDOFE
NBRONDD, FHKKERICE ST, TOREBITRRD.

Fig2.4-13, 24-14 £V, ¥¥ 7 ¢ —1F, WRECZEBWT, HEHOBAG ISR LTS Z &
Noynd. Fi2, Fig4-12 128\ T, 10 min ¥ TORRICBW T, FFHEKATOFYET 4 —FE &
CIREEDORAMRIE, Fig24-11 D1 sBRICH OGN LR LEFRTHD. £z, Fig24-15, 24-16 2D b,
MHREEIZIBWT, Fr 7 ¢ —I%, FEREGE & & b1, MmO ICIERZFET 2 2 & 23550
5.
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() BMELFYET—REIOBEER

ZITIE 22 T, FrET 4 —RIEREOEEBMA~DBEME L ORRIC I VB L2 L 51,
SUROVRMRLE 2 - CIRE DR B A HE L T 5.

Fig.2.4-17 12, 2 DOWESFRMFTORKIEDOHIEIH~DOWEME L, 5, 500 ms, 10 s DFREREIZI T
D2F v ET 4 —RSOBRERT.

ZOMEY, SmslZBNT, F¥ET 4 —RITE, BMEELORBBRNELILZRV. 500ms, 10s
IZBEWTIE, YT —RILBMEICBARPRON, BMENERDIEEFYET 4 —R 3N
B<RD. WoT, "V ULRTAIALDLE ) RKUKTIE, IREL L HITIEMENES 2D, H
WP OEMREEN LR, FYET 4 —DR RoTEBALND. —J7, ZFbkRFEIL, IR
EE & BITEMEMNMET T 5720, Bl ORMRKIKEENDR<RY, Iy 7 =B ko7
EEZOND. Mo T, ZOBMICZBT Xy BT 4 —RI~OFWKRIREOFENL, VEMEEOIRE
B LD DO THH EBZLND.

244 FEH

AHEIZBWNT, 350 K TOFEBRICBWTH, Iy T —DOMERIE, 2 BEORRBRETEZSZ
LN oTo. Figa-18 12, BXETOF v ©F 4 —HE~DIRE DRELZ R,

HAEND Sms FTOX Y ET 4 —OEIT, SEICEZ Y, KA LITHHNEZ bND.
1>, Z ORI Initial stage ThH 5. SEIOERFER KLV, Initial stage TORRITIE, FHAKE
ROFEL L BT, IREDORELRONRNT LG,

ZOH, ¥YET 4RI, HRAIZIERL TS, 0T, Z ORI Second stage TH 5.
FAENBRK 40ms DIFF LY, Fv 7 4 —ORRICREDZEN R OND. ~Y UL, TALIT
1%, 350K DFH 295K K0 b R< 725, ZUIKFETIE, 295K DF ¥ BT ¢ —D 73 350K KV b
B<%. ZofEIE, F¥ET 4 —RSOIREZEIKIEOUEMRE DIRERFIELBERT L L%
RLTHFY, Secondstage ICHITHF ¥ ET 4 —DOREIFEMIAELBERT LB 2615,
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Potential, eV

Gas solubility, ml/ml

10

0.1

0.01

0.011
0.009
0.007
0.005
0.003
0.001
-0.001
-0.003
-0.005

A CO2 e Ar ¢ He
LA A ‘\
° ° i
V'S *
L
273 300 327 354

Temperature, K

Fig.2.4-1 Relation between temperature and gas solubility in various gases

""""" L
V
2 4 6 8 10

Distance, A

Fig.2.4-2 Comparison of potential energy between three gases
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1.1 ms

. .
- .
100pum

(a) 295 K (b) 350 K —

Fig.2.4-3 Photograph of cavity in argon at 295, 350 K
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%. 0 0 O 0e s CH
- 0
= 6 ©° ]
2

5 100 -
> ]
= _

© Ar-295K
O o Ar-350K |

(2 S N Y S RS
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Time, ms

Fig.2.4-4 Changes in cavity length in argon from the start to 10 ms at 295, 350 K
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100

Cavity length, um

0

(a) 295 K

(b) 350 K

100 pm

Fig.2.4-5 Photograph of cavity in argon at 295, 350 K

300 s | RS

00022222..'
g8°*°’

B ogg 1

Q.

o Ar-205K |

o Ar-350K |
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Time, ms

Fig.2.4-6 Changes in cavity length in argon from the start to 1 s at 295, 350 K
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(a) 295 K

(b) 350 K

Fig.2.4-7 Photograph of cavity in argon at 10 min
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200""I""I""I""I""

62.5 mm/s

-
o)
o

:

8

o)
o

2’ T T T I T T T T I T T T T I T T T T

Cavity length, um
o
o

¢ He-295K ¢ He-350K
® Ar-295K © Ar-350K
A CO,295K 2 CO,-350K

2 4 6 8 10

* 1 1 1 1 I 1 1 1 1 I 1 1 1 1

o

Time, ms

Fig.2.4-8 Changes in cavity length from the start to 10 ms in various conditions

100pm
.

(a) 295 K (b) 350 K (@) 295K (b) 350 K

Fig.2.4-9 Cavity at 4.5 ms in helium Fig.2.4-10 Cavity at 4.5 ms in carbon dioxide
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Fig.2.4-11 Changes in cavity length from the start to 1 s in various conditions

+ He 295K e Ar 295K A CO, 295K
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Fig.2.4-12 Changes in cavity length from the start to 10 min in various conditions
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(a) 295 K
(b) 350K

100pm

Fig.2.4-13 Cavity at 1 s in helium () 295 K (b) 350K

Fig.2.4-14 Cavity at 1 s in carbon dioxide

(a) 295 K

100pm

(b) 350 K

Fig.2.4-15 Cavity at 10 min in helium
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(b) 350 K

100pm

(a) 295 K

Fig.2.4-16 Cavity at 10 min in carbon dioxide
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¢ He-295K ¢ He-350K
o Ar-295K o Ar-350K
A CO,-295K & CO,-350K
600 | T T T LI III T T T LI II T T T LI Il_
2 at 10s A E
= 500 : :
= : t 500ms 1
< 400 a :
2 300 | :
& 300 E
> C ]
Z 200 F ]
®© C ]
© 100 |- at5ms
O: o R ]
0.01 0.1 1 10
Gas solubility, ml/ml
Fig.2.4-17 Relation between cavity length and gas solubility
1 __--350K
< /—r"'— =
S et 295K 2
c . ()
2 2 I~
z <
3 S
o
> Time > Time
Initial stage  Second stage Initial stage  Second stage

(a) Helium, Argon

(b) Carbon dioxide

Fig.2.4-18 Model of cavity growth in various gases
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25 FEKEADFYETA—HEANEZASEE

REITIE, BEKENNF Y ET 4 —REICKETHEE T

W OBET DIEINE, KRRESRMEE & big, REELY bEWEAS, KREEL D bRV EZESE
HFOELHBIFET D, 20 Vo7 TH, IEBINIIFIH ST 2. ERFEERIC BT D,
BZeEEN O, T2 A SN | TOMBE T, BEEEAETHLOT, —fFEO
FVEIIZAE L TLE . 1o T, ZRICHE D M EOET, MO S EZsnsd. £z,
I LTI E O ICRAET D2 2 LT, IHERPEZ Y, ZOMEROEIEICBWTRBELE 25,
ZOX IR ERE X, FHERTIE, BREORY, 7 vEROMEHLRIKEROMER >
BVLBEMTSZEMTON TS, 77, 2T L— LIEFEEE T, B MIE, mESM200 MPa
72 NS 2 AP R R B, @RS T, MO—EAT v 7 AL LTI LIZ D, KEEEHINC
L OHEER TR E RSNV T2 O CHME 25, #oT, K - E A I Lz
B ORGP RD B D.

ZHVETIZ, EEMPCRAET XY BT — 3 U, BN OEMMKAEONT 2R L TV b
REMEF Yy BT — g el 5T, HZERE T TR, JAENNEENORKIEICES L D
T, ARMEOF Y ET—a vORELZEZRLND. £, RIESRMFETTIE, ~r U —0iEHING,
BIRERBEOHMN TREIND 0, KRS vy BT = a VORERRR-T2bD LR D EEZD
hd. 1to7T, FHKENOXF ¥ E7 4 —RICKETEELREL T Z &2k, EAOFEMERN
g o T ORELOBIC ¥ ¥ ©F ¢ —fEllk A T2 2 &N TE 5.

ARETTOERTIE, BERMIR-T, FRKENORBELZRAE L. F v o A SNEL, WIEH
RN X HEZEGE T, 0015 Pa T TR F S, KRENDS ZOES £ TOFPATHEREITH Z &
NTE L. M, PAO SHLHRIEMEIMA A L7z, Shim-REEmOAKE, HHTE 2%
KIEH ETVMETH 5.

F7o, HERTRONIZF ¥ BT 0 —NOTEEND, ¥ BT 0 —BREMRT L7z, TORRIC
DNTHART.
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251 EEREH
RETTIT o 2 ERICB T 2 ERMEE L FIRT .
- MY . PAO63, BKEEE 63 mmY/s @ 313K
7B, ARMOEKIEE, 10° Pa@293K(@HE 220 mm*/s@313K), RV AL 7 4 %
RALKFEIE, 107 Pa@323K(EREE 51.5 mm*/s@311K) L T SnTna ™. £7-, KK
JEIX, RELEBICEATL2ZLbRESNTND. 5T, 295 KIZHITD PAO D
AKEIE, 0.015Pa LD HENZ EAHERI SN D.

YEIMRIE R (T VN 7 48 ULVOIL R-4), @k 45 mmY/s@313K
Z O ORKIE L BEORGRE Fig2.5-1 (ORd. B, ZOF—XX, hxus
MHEDHEDTHD.

- FEPHSJES) : 0.015-101300 Pa
VBV HEE : 62.5- 160 mm/s
< fafEE : 1-7N, Fe R~V EfARE : 0.14 - 0.27 GPa

< JRE 1 295-358 K

FHZEORENZ, 214 QUIARTHEY THLH. BEMET 4 A 7128 L, RREICERY 117
L. Fr o n"EED, BZER TS, BEET) 0.015Pa OIREET, 3 FF#EZZ5| & 2175
2. 0%, [EEOEAHIET 72010, HRY T E2ELESE, Fro " WICBREEAL, Eh
ZHIE L7 AlEOFEERTIE, 0.015, 100, 1000, 10100Pa @ 4 Kt CTEBREIT 7. 7238, 0.015Pa
DEMETIE, HEEBIXZFHIT TV DHIRET, ERE(To72.
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252 ERHER BLY BE
(1) 0.015Pa (ZH\J 5% v B F ¢ — R ERF OBILE

Fig.2.5-2 {2, 0.015Pa (28T D, HAEND 50ms ETOX v BT 4 —DOHE{E % /~xT. Fig.2.5-3 1213,
FAENS 50ms ETOF ¥ BT  —RSORHEIZRT. iV EEZERTRLTND. ZDOEER
T, VBV HEED 20 mm/s, fFE 1IN O L TITo7z, MEIE, 7 A7 0358 Y HEE 20 mm/s ClalHs
L TWDIRRET, Mz 7.

Fig2.5-2 £V, 1ms ODERIZHENT, Fv ET 4 —DORENROND. ZD%, v BT 0 —IFAK
RLTWD, B L VLR E 91T, ZORBBICEIT %Y BT 0 —IF, FERPREZLTH
5. ¥ ¥ BT 4 —DORImOFEIZIL, FAHNCR S RoT2 N OO ER AL S, B & & b,
ENENOFEMITAET D, 50 ms (1%, EEEITHERL, Fv BT 0 —&IKIETHE SR~ L&
AT B, FTz, FXET 4 —1F, EEMOBENGRNICIER L TWD Z b5, Figs53 b,
WEND 15ms £ TOX Y BT 4 —OREEEIL, | HEITN ER000 5. Fig2.s5-4 1201,
VIHEEA 10, 20, 40 mm/s & 2L S TR TORAEND 40 ms R OF ¥ £ 7 1 —K S ORFEE %
A ZOKEY, BERECENT, ZORMEICIEIT L F ¥ BT 0 — R RIEET, 0 EEICT
ZEWGIND.

WoT, ENZ0015PalZEFSHTH, BEROF Y ET 4 —OMRITEHIIEZ > TR,
ZORFFIZEBIT ¥ v EF 4 —ITFRRN R Z R 2 L3R S vz,

2) EBRESEHZETFE2EvET4—DHE

Fig.2.5-5 12, 0.015, 100, 1000, 101300Pa |23} 5, HAEMND 50ms ETOX ¥ 7 4 —F S DIf
ML Z R, (1)DEER & A7 55T, i I N Z2 & L7 i 0 3L, 20mm/s TdH - 7-. Fig.2.5-6,
257120, BESNTOERBLGENG, 34, 30ms 2B T DX ¥ BT ¢ —OEBEZNZIRT.
Fig.2.5-5 X0, BEND S ms IZBITDHF ¥ £ T 4 —R 2L, FREKIENC L HRE 2B
L. F£72, Fig25-6 £V, 34ms BT 52X v BT 4 —OHEEND, ZORKRIZENZEL DK
ERBDBELNRNT EBHERIND. TRXTOF Y BT 4 —IZBWT, —H03MH O R ia07e
GIRDF ¥ ©F 4 —DBIEE SN D, £DH%, 5 ms PIZIZHBWT, 101300Pa TOF ¥ £ 7 1 — DR
DINSL 20, fDENFRIELY, ZORINEL 725, 0.015, 100, 1000 Pa DZAFIZE LTI, 5ms
PRBIZBENT, F¥ T 4 —EIICREARE TR, FT2, Fig2.5-7 7»5, 101300 Pa H1 D
F¥ET 4 —DOBRBIEONRAEE LD, WESTZBIROF v ET 4 —~EE{LL TS, — /T,
fDES R TIE, —H DT R ZRIPIRD F v ©F 0 —0, (KRE L TBIEIND.
Fig.2.5-8 (T1%, FENH 250 ms £ TOX ¥ BT ¢ —R S OK#Z b Z 7. Fig.2.5-9 I21%, &HT)
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B DHAENS 200ms ([ZBITL5F ¥ BT 4 —@RZ <7

Fig.2.5-8 XV, #J50 ms LARRIZEVT, 1000 Pa BT 5% v BT 4 —EFHENME T2 2 &0
5D, F7z, 100 Pa DF ¥ B 7 4 —ARIEED, 0.015 Pa DREIEE LD DT MR Z &b iR
I, K150 ms LARE LV, ZOENHFEIZ/ZR > T 5. 200 ms LARETIE, £ TOENTBNT, F
¥ ET 4 —REEOBIE, FEFITNEL 2D, Fig2s59 LY, FvbET 4 —K3E, HLEMNZ, JES
DENHDIZE, B<7eoTW5. £, ¥r 71 —BRIEL 2TOFEICBNT, LE 7R
(272> TEY, ¥ ET A —BuslFIH OB HAZRLTND.

Fig.2.5-10 IZ1%, FEND 1s FTOF ¥ 7 4 —RIORHE(LZ =T, ORI, REHE
ARLTWD. REHEE, T XTOENTBNT, K250 - 1800 ms DFIPH T, F ¥ BT 4 — K DK
MZ Lo E LV skd7z.

Fig.2.5-10 LV, KR LIz RH 2l E% 1D 1s ETOREREL, EHOEERA NS Z LN
D, FHKEARELS 8 D1FLE, ZORRBICE T 2 EEEIIRE <785, 101300 Pa {2k
B RESEE Y, 0.015Pa D 10 5L ETH -7,

Fig.2.5-11, 2.5-12 (21X, 384£E025 60s, 1hiZHBITDHF v £ T 4 —RSORFME b E 2 EiuRT.
2B, TOFEBRTIE, MEEZINE L. £72, Figs5-13(2i%, $XTOENTEIT D, BENDS 1
h DX v 7 ¢ —lifgZ R,

Fig.2.5-11 £V, 100Pa 28T 5F ¥ BT 4 —R 3L, HAENLK 30s BIE#EIZ, 0.015Pa DRI F
THELTWD, TO®%ROIEMIE, TORITIRIT—EEL/D. 1000 PallBfo¥ vy BT 4 —RKX
1%, 60 s #Ria1%12, 0.015, 100 Pa DEIETHRELTND. ZD%, ORI TIZE—E L7 5. 101300

BT HF vy BT =R 3L, 60s fERIIE, MOENFMEICEBTLF Y ET 4 —RIOF5Hk
FEE TR LT D, Fig2.5-12 25, 101300 PalZii) 5% ¥ B 7 ¢ —IE, 60s LI HEE LT, 1
h BB AL DJE N DR T3V T4, Fig2.5-13 £V, 1 hfd%icik, FHEKEIOF ¥ 7
4 —RIGR 5N, BERBRoTNDLORGN5. £, ¥¥ T 4 —BROIZFEER S
DTHDHZ ENHERTZD.

(3) MBHDERELFTHARENZE DT -EHTOXRYET 1 —HE

Z OEBRTIE, MBI ULVOILR-4 2 L7, FHEXIEEZ 358 K ICHIE L=, ZolEEICE
5 Z OB OASIEE, 0.021 Pa THDH. FHKEL, 0.035Pa s L, BXEICTS LI
REL. EBRIZBNT, TOF v N% 0.04 Pa ETEZES|EL, TO%k, Tv¥ o \NEMMEL
7o NEZ, F v o ANBEEIZRE L TS a I x—1a VIR EDEBEIZL Y F v U NNDIET) R
ERFT 0T, K7 R, HZES| X AT, JE%E 0.035Pa £ TR TSz, 20k, EREBMHL
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ZOFIFCHBNT, EEHANEE D FERNCAE T H I Lidle <, EMEICER SID A=A
ADRKREZIZINETOEREFROBD TH -T2, —FH T, EREZIZ, Fx  NEMHRT DL,
F o UANEEICHOMBE R HRR SN, 65T, REMTENT, MBmRE T, AENBEZ-T
W Z L bR T E .

Fig.2.5-14 1T, BHLAEND 50ms ETOF ¥ £ 7 4 —R S O A<, £72, 358K, 101300 Pa
CBTA2X Y T 4 —RESOBMA(LLRL TS, |0 EEE, 160 mm/s, WEIT 2N Th-o7z.
X, 7 4 A7 BEHE L TWAIRRET, MX 7. Fig2.5-15121%, BtEMD 1.5s ETOXF ¥ BT 4
—R SO b E/RT. £, ZORITIE, 30ms 15 1.5s FTOF Y ET 4 —EIOELEND
ROBNT, REEEHRLTND.

Fig2.5-14 £V, ZOMEBHEEIZBNTYH, BELLTIZ, Ty 7 0 —I3R2EICKET 5.
FAEND 1.5 ms EFTOXF v BT 4 —EHEIL, 2 SOENEKEICEBNT, EERCTHD. £,
Z ORRICEB T DR L, WO EEICT SN TWS. 0%, 0.035Pa T, @ul2lEns &
FEE IV, K 15ms LRI, FvET 4 —RIOEMDP/NE /8-> TS, 101300 Pa TIE, 2 ms
PU#IL, Fx 7 4 —RIDEINESL 2D, FTo, BHBREEZDOF ¥ E T 4 —K 3L, 0.035Pa
DFi73 101300 Pa LV HR< 785,

Fig.2.5-15 £ 0, 22k BB O X ¥ ©F 4 —DREHEEIE, 101300 Pa DL AR E N EBF05.
Z OEBNE, (2R L= PAO TOFERRGER L [FEEOMHEA TH 5.

- T, FHEKENZEEHORKEMTICHRE LR BNTY, FY 7 0 —OMEIX
PHSRUE I D37 R)E LV 5 PAO TOEBRFER(2) TOMB) LR LD TH L EEZDLILD.
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253 FvET 4RO
(1) FrET1—EK

Dowson 51, ¥ v 7 ¢ —Z 7 (ElE#E T ) S8R L, ZORRER LTS °. FFF LT
T A4 AZAO 7 v AONFRRE AR BRE, Xv ET7 4 —O FREEGRBEROFR T TOTHON HE
S, TOTHWEND, Fig2s5-16 (ORTEIRBRTHLZ L 2R LTS O F72, FRLIE
Fy T 4 —WICB T A MBE(MOFER)E, v T 0 —fEEOTHHENSRD VDS !
TITCE BEZERPTHAE LR Y BT 0 — DR E, ZOEBICBIE SN D TN, iEtT 5.

(2) BEHRER

EERIT, VD, 10mm/s, WD TN ORMETITo 72, BE#IE, PAO63 il L7z, 7z,
T4 AZIZNE, 7 LONEBEE L CWRNWHT T AT 4 A7 B L. U2 XY, Fig2.5-17
WRT LIS, THRIL, SYET A —DOTFTREE LV ARECTCOTHERTZEWCRD. £z, T
WROWE ETEZOESZMH BRI 27200, AOEEZRAON T —Ea Il T, ROH
e~ s R(2.53-DIZ, THRIHROSD I LA LFHOH S GEDONEEE L L HOERELD
BIfR A R T A T, A L2 OEST=RIL 1.49, ROEEIL 700 nm TH DD T, FUHHEN—
WEALTHZT LI, TFFhH235mm AEfLLTWD LRI BN,

hz-&—:235nm (2.5.3-1)
2n
h:TFF, 1R, o JBITER
Fig.2.5-18 [0, FPHGESN 2 Pa FTO, FENDHK 1 min BT 2F v EF ¢ —HBE 7T,

X¥ BT 4 —DMFET DL, Fig2s5-19 [T E212, WS O0DRETORFANBEZY, ThbD
TUNRBET D LEEZOND. SRIOFKMETIE, Fig2s5-17 IR T X918, FvET 4 —DF(F v E
T4 — ETHBMEO RN TR Z A &, 7 a0 hDOEKEIEA K Lz L v AEm TR Z 5 Iz X
LTINS 785 Z LD, Fig5-18 IRENDHF ¥ BT 4 —NOTHRHIE, Lo AREICHAEL
TWAHHEDEZ AR L TWLHEEZEZOLND. b L, 7 4 AZMNE LTEHIEOE R TH 572 51X

T4 A7 ELBICBETLOT, ZOBEOBEHLE(NBIEIND & TREND. L, RERT
1%, FOX O RBEBIIEEINR o7, Fig2.5-20 1[21%, T4 AZ RN 7 1 LOFiEiE % i L7
BHEDOX X ET 4 —HigE T, ZOmBIE, PAO63, ¥V IEE 40 mm/s, HELTOBLMRETH
. ZOKTIE, W EEZ W ERLTWDEGN, T4 A7 Xy T 4 — ERETOTFHERL T
L. FThbb, T4 AZIHELZMEZRL TS, ZOHSE, T4 A7 EELITBEIL TN
ZENBIEIN, TAAT BIHELTWD ESGND. 12, Fig25-18 L%, HIHITE OREFEN
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Bpn, ZoZ e, Fig2s5-18 TROND TR, Ly ARMmMIHHE LIZHBEE S 277 LT
L EHENTE 5.

Fig2.5-18 XV, F ¥ 7 ¢ —fHEICFHMEABIEZ SN L. £OoTRIL, 2B ET 2R
TX 5. Fig2.5-211Z, A, BIZTTRT.

FP, B OO A OESFICRIT S THICOWT, BEd 5. ZOEMICE, T AT 4 A7 %k
& L ARBCTORFIZBIT 2 THWOEHRGEEND. Fig2.5-22 121%, #imie LoRET, v
VRAET 4 AT % T N OWEDF T, #EitSEmmiBaRmd. Fig2.5-21 &[RRI, Bl s Ml
LI EFICLDTFWMRBRON, ZOBIEINDHEBEE DR RZ R RDOME)HIZEFRLETHD. 1€
ST, ATOFURIE, LV RET A RATOTEFICLDBONMNEZZHND. LL, ME#
IZBWT, [ UAEICBT DROMEZ T 5 &, Fig2.5-21 OFBREAICKHE 78> TR T
5. BlzIE, Fig2.5-18 & 2.5-22 @ CQ2 RO TR Z T L WE)OMEIL, Fig2.5-18 D3,
Fig.2.5-22 ® 16%fK\>. F 72, Fig2.5-18 IZBWT, ZOHEDIZIE, O LRR NS, - T, Z
DENZBT 2 TWE, WITAT 4 A7 LV ADRENZE 2 THEF v ET 4 —DTFORHE L LXK
DEHHZB T D TWD 2 DOBEBRMNEENTNDLEEZOLND. ZD 2 DO TWONE WA IEMEIZE] Y
ST DT EIXNEETH D0, ROBEDRNEE YA, LU XICHEL T HHBEOES 2R LT
WD EHERIS LS.

WIZ, B BBICBW TGS, Fig2.522 LV, ZOMEBTIE, TEERRELIARDLED, T4 4
JEVVRAOTEFICER LI THITRZ S0, o T, ZZTOTUIL, LU AREIINE LT
WHHEDOEEZ/R LTS EEZ LD, RIC, ZOFHRE, RQS3-DIIRINHTEE LK
BOBENG, MRES ~EH L7, 22Tl Sl n»ooinFisims — R ERE L.
Fig.2.5-23 |1, ZDFEMREEZFT. ZOREY, Lo AREE LIZHEOESI2IE, 2 50 LR
Ronsd. —o2OHOOINE, 260 um OALET, £ 230 nm OTESZ 2. 2 OH DI, 520 pm OALE
T, $670nm OTEAEZ b H, TOMEKIE, 1 2HOWE D b REWV. ZD%, ¥ T ¢ —HumhiE
AT TR FT 5. F£72, Fig2.524 121%, L AOIRIC, Fig2.523 TRENHMBES 42 L1
MRTHL. L XOIRIE, UToRERS32)TREND B 2oLy, fERBEESE, Lo
AT 4 ZTHOTEFRITK LT, FEFITNSNWZ LRGN,

I’ 2 4 (P 0.5
h(x) = h, +% —(2—?]0051 ;J{?—l] (2.5.3-2)

a: ~UVYERREYES, R LU RORRELE, hy, o e/ NRFE S

95



Fig.2.5-25 \Z1%, WYV #HEN 20mm/s THHEMFTOF v BT 4 —EfRE2 7. ZORIZENTSH,
¥y BT ¢ IR T, FWEABIINTWS. HAlNE 5 Tl Fig2.5-18 LEERIS, T4 A7
ELAOTEFIGER LI TR R 6N, ZO%GTIE, Lo XTAE LcEI L5 TR
Ronsg. 10 mm/s ICBT 58/ LD S, TORBMDEITRE. BEESNIMOENBIE, *
¥ BT =TI, 14um U EOBREENEZ > TWnDH EZEZXHND.

¥y BT RN T, LU XEICHEREREND Z LI LTE, BTk ricExbN%.
Initial stage IZHBWT, Fr BT 4 =LKL TV & L HIZ, ox boloffiddifrsh T, Zo
W T, —EOMITEEIITHRR SN TS, Vo REmICED. T0%, Ly XOMRIIH - T, it
AU, Fig2.5-23 \ZRT X9, EO XL IR TEL Z LNRFELLND. BEZEHRTIE, Initial stage D
ERHENAEL 25720, QURIZIERT 5% ¥ B 7 ¢ —fHBIIRE V. 207D, EOMKEDOERN S

HEEMARE L pol2EZBN5. Fig2.526 1%, REESRMHITEIT 5 20mm/s IZBIT D F ¥ ©F
A —ZRLTWDHD, AR T D A OFRIICZO LD RO R TE 5. RR]ETIE, [

CiE 0 R, VSRS DS Cl, Initial stage DL Z HERFENEZER L0 L8 < b 72, 2l
WERTHF v 7 4 —wllI/NS V. 20720, WMEOBKR S N DAEPEMBIES 25 LB 25
N5, o, F¥ T —OfMOFEE, F2IEBETIE, FEEALLARN. ZOERD OIMEAE
<TpoTWIIE, AE ) DRI Z T 2 PSR BIRE S 2137 THh 5. 1> T, ZDHE DD
Ly RAHE LEERES X, XX 0 THHAZ ENBEZILND.

INODORREY, ZOFRETOF v BT 4 —JBIRIZ, Dowson H DT X HIZL 2 X TN

D, B TAESTBRIZR TV D ZEBHERISND. £, Fr 7 0 —#HENIE, FrET 4
— BRI CROND X O Rl 2RI WGEA R oW &, REENEZEET S & Xia0XIR S
ITIHEERD L D R TH L FDLZETHLZ DL, TOX IR TH L Z LS.
— 5T, MR O RO EOREIZ LY, XY BT 4 —BF THMBTIRL, ZO—HAx v
BT —NASEAT D L9 RGAETIE, EHELORE L TWD XL RBIR(Fig25-16) b2 &b T
HEND., SEIERELEFMTICBIT XY BT 4 —DORRERETT 2120%, 575N LE
Elbhs. ZhiE, ABOBEE Lz,
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254 F&OH

AENZBNT, RAKENDF ¥ BT 4 —lREA~KITTREEZHT N, LTORRNE LN
MFYET 1 —DERADTERENDOZE

ZOBRICBITHERERLY, FHKENNZLLTH, BEN DB ORMBTIEL, $¥yET 1
—DORENBRITEZ Y, ZO%IE, RAICHELTW ZERngholc. 5T, 22 IZ/RLEKR
KIETFTTOXF Y ET 4 —OREBREEFR UL, v BT 4 —OpE T 2 Bt (Initial stage, Second stage)
THEZ5.

Fig.2.5-27 12, 0.015 Pa, 33X T, 101300 Pa il 75 F ¥ £ T 4 —KEDET VR EZRT. ZOK
\ZR9 K 912, Initial stage (231 D kR OREEIE, 0.015 Pa D HFREV. £z, ZFORERERHE ORfR
Mo, KEHZDOF ¥ BT 1 —I%, 0.015Pa DN EL 725, Second stage (25175 F ¥ BT 1 — D
BREEIX, 101300 Pa D573 0.015 Pa K0 K&\, F72, 1 h BREREZICIE, 101300 Pa i) 5 ¥
YET A —REIIF00I5PallBITHRIICEDSE, XY T A —RI~OENOEEI NS 5.

F7o, FHKENZEEMORKEIE DT ERKMFIZBN TS, 2 BEEOF ¥y BT 4 —lENALS
.

(2) ¥ v ET 1« —RRKRDEE

Fr BT 4 —NTEEIND TURNG, v 70— BRERF L. ZORE, ST 1 —
X, T4 A7 L LRI TR Y, BT RooBikE FIREND. £, FYET 1+ —E
HIZBWT, L ARETIIAE LR s hr.
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Fig.2.5-1 Vapor pressure of ULVOIL R-4
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10.1 ms

13.4 ms
15.7 ms

20 ms

100pum

50 ms

Fig.2.5-2 Cavity growth until 50 ms at 0.015 Pa
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Fig.2.5-3 Changes in cavity length from the start to 50 ms at 0.015Pa
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Fig.2.5-4 Effect of sliding speed on cavity growth at 0.015 Pa
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o 0.015 Pa > 100 Pa
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Fig.2.5-5 Changes in cavity length from the start to 50 ms in various pressures

1000 Pa 101300Pa
(latm)

0.015 Pa

100pm

Fig.2.5-6 Cavity at 3.4 ms in various pressures
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0.015 Pa 100 Pa 1000 Pa
Fig.2.5-7 Cavity at 30 ms in various pressures
o 0.015 Pa = 100 Pa
= 1000 Pa = 101300 Pa
L e L
£ : FEEME
= 1000 -
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Fig.2.5-8 Changes in cavity length from the start to 250 ms in various pressures
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100pm
1000 Pa
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Fig.2.5-9 Cavity at 200 ms in various pressures
o 0.015 Pa = 100 Pa
@ 1000 Pa = 101300 Pa
| ' | ' | ' | ' ) / 3 },lm/ S
e # 21 um/s
31000
e 1
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c
Q
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Q
O 1 44 pm/s
0
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Fig.2.5-10 Changes in cavity length from the start to 1 s in various pressures
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o 0.015Pa @ 100 Pa
= 1000 Pa = 101300 Pa
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Fig.2.5-11 Changes in cavity length from the start to 60 s in various pressures

o 0.015Pa 3 100 Pa
@ 1000 Pa = 101300 Pa
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EEEEEEaEEERaE B B B B A é
1200 & R
1000 ol .
800 ._.r"'/ -
600 L™ -
400 -
200 -

0 600 1200 1800 2400 3000 3600
Time, s

Fig.2.5-12 Changes in cavity length from the start to 1 h in various pressures
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0.015 Pa 100 Pa 1000 Pa 101300 Pa
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Fig.2.5-13 Cavity at 1 h in various pressures
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Fig.2.5-14 Changes in cavity length from the start to 50 ms

—v—0.035 Pa -+ -101300 Pa
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Fig.2.5-15 Changes in cavity length from the start to 1 s
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Fig.2.5-16 Cavity shape in EHL film "
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Fig.2.5-17 Model of optical interferometry image in contact
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Fig.2.5-18 Optical interferometry image of cavity

1 4m

Glass disc &\

Cr-semi T
si0, A ZH I

///

Cr-full =

Glass lens

Fig.2.5-19 Effect of spacer layer on optical interferometry
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Fig.2.5-20 Optical interferometry with spacer layer

Fig.2.5-21 Two types region of optical interferometry
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Fig.2.5-22 Optical interferometry in dry contact
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Fig.2.5-23 Film thickness in cavity region
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Fig.2.5-24 Film profile at outlet of contact
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100pum

Fig.2.5-25 Optical interferometry image at 20 mm/s
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100pum

Fig.2.5-26 Optical interferometry image at 20 mm/s in air

Cavity length

0.015Pa
"~ 101300Pa
> Time
e----4 ------------------- >

Initial stage  Second stage

Fig.2.5-27 Effect of pressure on cavity growth
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26 REABRNDFYET 1 —HEANEZHEE

AHEITHE, REENIDF ¥ €T ¢ —REICKITTHEEH T

VR OREIAIC L - T, REBHITRR L. MEHORmIBNIN LR D &, FERE T TOREMEHO
WRAVENZILT 5. ZUE, BEICL T, MEOARY -2 EOMEZSIEEZ L, HEEOERKIC
WBEH 25 6o, MIBHOEEREICIS U EERORESLEIC/RD.

Fo, HBICBWTEEBENORMZRT 28R L LT, BEBRNRET NS, RmENL, BET
HRIMOKE SRZOREICHBE G525 . (o, MBMTFTRAETIF Y ET—va iy,
FHEHORENRLND L PRIND. MIFHSICEEORILNIET D &, WERENDT 5729,
PEER Y AT D I EIZB W TR R OREL 720, ZOREE, e S 2HEMEOKR TR Z 5.
ZOMEOXE DI, MO AT Y EEO—ERICREmEN DRV FGEIaAl, >
Va—UMREIEHIND)ZEASELZ LICkY, RSO TREZ Y, 20O
57 CRIL DD KT S 415 .

AHICOEBRTIE, MMy a—2iie PAO ZEAL, HVRBRICBWTEAET 2 ET
4 —EBE LT, Ted, REENIL, YU a—lOFEN PAO LV bRV, F72, 2 SOMEIEHOR
BN, FEBRIREICE W TRTE L L, BEIMEOREL T R .
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261 EEREH
RETTIT o 2 ERICB T 2 ERMEE L FIRT .
< VU = hdE B b TS, KF96 100cs), PAO63
F¥EFEIX, 0.1-0.11 Pa/s @295K ThH - 7-.

VU A= WMOgFEEE, LUFIORT.

CH, CH, CH,
CH,—8i-0— Si-0-- Si-CH,
I

cFEE NV UL, BR, Ty, EIRSE
- VBV R 62.5 - 137 mm/s

« fWFEE 0 1-7N, BRIV EERE ¢ 0.14 - 0.27 GPa
< JRJE 1 295K

R OBNE G LT, 214 (MRS ND FIETHIEI L7, BZESIEREOF ¥ > \NETJIE, 5 Pa
ThHoT-.

- BRURDBSRIE

U a— TR B A RARDOVEMELEE 2 FH 7 JIE B, 5537 3.3.212T/RY, Table 2.6-1
2, \BONEMELZ R, BEE, 295K ThDH. ZORLY, YU a—rhicsids5E0
WIREEL, ~VU UL, Tay, ZEMEREFEOIEICKEL 2> TEY, PAO OE & F UHRA T
5. Fiz, PAO L ZDEZLBT DL, ~V UL, TAATELS, ZBERHATITAE TR
ZEDBMERIND. (B, WEuTITLDE, —RIZ, VY a—UicB T 52RO,
FLmE v bEmnEREEIN TS, )
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2.6.2 REEN, FNHEORE
(1) REEAN

REEHOPETEL, HrR2bOBRRESL TS ° AL, BEECEC 22 b Ray 7k)
ICEVRIELE . ZoFETIE, FIEERLEZABOE TT2ENOEND, REEHE2RD 5.
R OREIMND L RER)OMIET) &, RO ER, FRKENSIDED LREL, #0500 D
LRIEENZRD .

—fRIZIE, REEDEEZHICHUETE DL, WL OO RT A= —DRKE L THRZEIND.
LIFORUE, Andreas HIZ L > TIREINZATH 5.

y=gD}(p—0o)F (2.6.2-1)

y: REES, g mANEEO.8 mm/s’), p: KKDEE, o: ZUKDOEE,

D;, Dyi%, Fig2.6-1 \Z/RSN D K 9IZ, WEORKEL, #KiHOTimn 6 D, 7200 EEOELETH
5. Fi¥, D;, D;OBBCRENDMETHY, £XHKICHBNT, —BERIRENTVD . AEIT
ZOWREREAMER L, RERDEFHE L. KUEDE, 622 bREWDH, 5 [EIFEOHIER R
2B, ThaRmEHE L TEDT.

ARFFETIE, BEKKAREESE, ERET>TWDHOT, REAENHT 5 EHEKKO R
HIHNTBBERDH D, €I T, FHKKAELZHIETE 28RE FT, BREICX 2REREDONE
AT o7z, REBRICHER L REHEZ, Figl.6-2 18T, AAVY U ZREEL, BIOEEZ 2L
FECEISZEICLVEREEZ L -E. TR, 2 DOREFIT, [EZEATHODOT 22—
7L, RO DDOF 2 —T 2 ENFHFA L. BHKKEOBELRIT, T, +okEH, EEO
KEEFNITEAN, HERT2Z2 LIk TToe. 20%, HIEZBG L. £, MEFTHZD
SR A Uit 72

VYUV ORE, FAROPREND, FaNICETLETELAL. STV y—E T LI
£V, BN THOLED CIRFEZ IR ST S, 728, U PRI ATEEIICIE, ot
WRIZ72 5 £ TRIRZWOARZLFL L T D,

WL, AAVY UEOHT A UIC, BMEEIC XL 0B L.

Fig.2.6-3, 2.6-4 |2, ZZRHIZEIT5H PAO, vV a— 2 MO E T, ZORIVELE, FEH
%Dy, D, &K EENEZFHHET H &, PAO63 TiE, 29.0mN/m, ¥V =2 — Tl 184 mN/m &
DND. T, U a— U MOEMENZ L3RSz, £70, Fig2.6-512, HIE SN RKimE
N EJRRKDEREDBRZ Y. ZAHDKEY, T _RTORMKITIVT, PAO63 DEEHHES D
Fdv ) a—MoENALY b RENZ ERGD. £z, PAO, ¥V a— lomificiksnT, &
PRRUE L Rk I OBRIZ, HIEICAONR)»oTc. 20T, WEICED2IEL 2 E/AND. 1€
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> T, FHRKKDOERFEEI BT EIIRE TRV LB3nnd. REEI~OREKIKEDR
BOBELHD PN, ZOWETIE, BHKEARENEETHD. AEIOWPE T, FHEKEIHN
REKETH Y, KEOEIEP/NSWIZD, TORENLONRholo BN 5. BIZIX, Wik
(Z &> TC, K2R EDORHENI NI LT S 56, REENCLZOHENROND LHERISND.
—RANS, TR IIRGEE & REEIBR L TRY, MEXEVLORmENbEV T o,
RENRE K RDIFERMMBH~DEBEOLRERDEZEZLNDLN, AERTOSM TIIEHED
RIEBFEN~RKIETHENNS oo BEZOND.

(2) HEfRADAIE

B, 70 LORKKIEZ I Lo T ARm(FEBRTHET T 25 Lo XK m & RIS, EiEh
Z L& & L, 10sftk O 2 Re L, £ OBg)» M 2Rz, SN, 0/21EEHEMAL
7= 10

ZOREF, vV a— T, 9° , PAO63 TiX, 147 THY, VU a— 1ol iz/h&
V. it T, U a— o ED, RETENER WD &R aho T
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263 ERER BLU BE
(1) YVa—VmlzBlTdFvETA—DRERDESE

ZITE, YU a—UilicBiT s Ry BT 0 —ORAEROBIERHR, LY, YU a—silicksT
L% ¥ BT 4 —HE L FHKKAEDERICONTIRERS.

Fig2.6-6 (2, ~U 7 ATIZEBIT ¥ v EF 4 —DORENSK 16ms £ TOF ¥ EF 4 —DF% 45
T ZOFERIZEWNT, BT 20 mm/s, WEITIN Thovo. ffild, &E L72IFV @ CH
AL TWOIRRET, MR 72, Fig2.6-7 1%, SFEHRICTEIT 2HAEND T5ms £ TIZBIT 5F v BT «
—EIOEERLTELDOTHSD. ZOMIZEBNT, |V EHELZERTRLTWA. Fig2.6-8 (213,
FAEND 10ms [ZBIT HEFHK[TOF v BT 4 —OWifg 2 R7.

Fig.2.6-6 £V, 1.1ms IZBWVWTHF ¥ BT 4 —DORAENL LN, TOBRBEICHKEL TND Z L5y
D FEND 22, 34 ms IZBITAF XY ET 4 —OEB LY, ¥v T —DO®%EIE, o
O, FrROEREZ DO ERERTE S, 20k, M 10ms LIETIE, ¥ 7 ¢ —HBESED
MR E RS T IR~E b T 5. Fig2.6-7 LV, F¥ 74 —E3E, 5 ms ¥ TIZREITAHK
BL, TOREHREITREEITEV. 0%, 10 ms DETIE, RESEEIETT5. £72, 20
MLV, ZORRIKICEIT ¥y E7 0 —EICE, FEKKEOZENHMEICITR RN &0
0%, Fig2.6-8 121%, Bl 10ms 12817 H5F ¥ BT 4 — DG Z R L TNDLD, ZORRCE
SiE, FHKICE D RERETR SR,

Fig2.6-7 XV, #30ms TliE, ¥v b7 4 —EIICFEHIKEOZEN L LN, TOESIE, —
RLIRFETRLS 2D, ZOKRKMT, MOKAETIE, TORETIICRELRETAONLZRWD

Fig2.6-9 |21%, FRBRICBITDHREND 1s FTOF Y ET 4 —RIOELERT. Tz,
Fig.2.6-10 (21, HAEND 1 s BT D, FFEK[TOF v ©7 0 —OBB %2 /~7. Fig2.6-11 |21,
AN 60min ETOX Y ET 4 —REOEMARLIZLDOTHD. 723, ZOMIZIKIT 2 IR TIX
WMEILTIN TH 5.

Fig2.6-9 XV, %1 s#%I21%, FHKKEDOAEL, WAEICROND. Fry T —R3IE, ~U U
A, BR, TFy, ZEERFEOIEICELS 8D, Fig2.6-10 LV, TXTOKMEIZBNT, Fr b
T4 =%, HEMOBAITEICIER L TWAD. Fig2.6-11 LV, 60 min FB%ZICBWTYH, RIS
E2EITAON, 1sBICBITDELFAKRTHS. £, £ 60 mn FRHEOF ¥ T 1 —R S OKFH
2T, ZbRFEPTFRE .

o T, YU a—rMiZBI 2% Y BT 4 —OREICE L TY, BEPLIWONE TIE, FHX
SEBEEET, TOROMEICENTE, FHEKKEORET LB A RO, MRiT2 BTl
DT ERTghol.
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(2) PAO &DLtEg

Fig2.6-12 12, #4205 1.1, 34, 10.1ms (281} 5, v U a—rilid PAO O MM CTOXF v 7

— O AT, ZORBRICBWT, WY EET 20 mm/s, HEIZIN Thoto. 7235, KK
TN THD. Fig2.6-13 121%, BAEND 75ms ETOX ¥ BT 4 —K S ORI AL %777, Fig.2.6-7
DFERIZ, PAO TOREREFTMA T2 DOTHD. 7ok, ZOKITIE, EFREKICEB T HHRERL
TWn5%.

Z ORI TOF ¥ BT 4 — DKL, WEEIZRNT, I<EEbDTH L. £, MEHFT,
AHICEFE L TWA Z 05D, £77, Fig2.6-13 L0, BEPSH 15 ms FTOFYET 4 —D
FREICIE, &FHRICBNT, EEHOEVWA R bR, Z20%, REHEMEFT 5. 75 ms T
DF ¥ BT 4 —RSITE, BEIMC I REQEVITR AR, #-T, ZORMBICKT 2% ¥
BT ¢ —ERICIE, RERDOZEN R ONRNE 505,

Fig.2.6-14 1Z1%, BEIEHMICK T 5, BAEND 1sBETOF Y T  —R SO AERT . Fig2.6-15
IZIE, T HTO, BAEND 1sBIZBTAF v ©7 0 —OWlif % ~7. Fig2.6-16 121X, FAEN
560min [ZBITHF v ET 4 —RSOEIEZRT. ZOERICBWTUL, MEIZIN Thol. 7z,
Fig.2.6-17 12, 7/ HTO, HAEND 60 min RICBIT DX v BT 4 —DOmiEE R

Fig2.6-14 LV, FFEARUZEBNT, FH200ms 0D, v 7 —ESE, vV a—riolhn
PAO LV bR o TS, & & BT, ZDOEFTRELIARD. 1sRITIE, U a—loln,
TEMBIRFE T, 20%, TATUTIE, 10%, ZEX T, 8%, ~Y U ATIE, 10%, PAO LV HEW.
Fig2.6-15 XV, ¥ b7 ¢ —OIRIE, MBI L2ZEFAONT, v BT ¢ — XN S EICHE
RKLTWD. Fig2.6-16 L1V, 1sUBFEORMIZENTSH, FHEMATUCIBNT, YU a—rlloF vy
T4 —E&M, PAO LV HIERLTWD Z £33 5. 60 min 121, v U a—lokn, b
fRFET 80%, 7 /LA T 26%, ZE5T 30%, ~UULT34%, PAO LD bR R->TNDH. 2O
U a—McBI2HINEE, 1sBICBIF2b0k0 Y, KR&EL<AL->TW05. Fig6-17 T3 d
FBRIZENTH, FYET 4 —RIOBEBVDLHETHD.

o T, FAEND, 200 ms UBEDOF v 7 ¢ —ORRICIE, RERIOEEN RO, Rk
TN SDEIBHICEBNT, Y BT =T R R o7,

INLORREFELDD L, UTOLIITRD. BENDHPMOBEREICKIT 5% Y BT 1 —lEIZ
I, RN OREN LN, —FT, 200 ms ZORETIE, TORENRALN, v a—
VMO, PAO IV bF ¥ BT 4 —REIVELRD. - T, ZORRHTIE, ¥y T 4 —K 3
KER /NS 20BN T, B b,
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(3) SMADBME, HLUL, REERADEE

ZITE, Y a—rlicBid oY BT 4 —ilikE, ThETOL S ICKIEDRME L ORI
LRETT 2. 20k, KEEHORELHGTL TS

Fig.2.6-18 21X, %A/ D, 10ms, 1s, 10 min OFKFEICEBIT 2% ¥ BT 4 — K & EEKURD AR
EORBBRERT. ZOKEY, 10ms T, PAO DEFA L FRERIC, U a— 1B\ Th, EpE

DEENRONT, HEXUKICBNTHF Y BT 4 —RSFIFR CTH S, 1s, 10min TE, Fr 7
A — RS EEMRE ISR BIR N R 541, PAO DG ERIERIC, v U a—ilicisn T, BRED
BOWRERIEEXF Yy BT 4 —REIVBELS D, o, YV a— licBII 52X Y7 4 —RXDOHN,
PAO D& LV bR 5.

U a— IR D RIB DM, Table 2.6-1 1283 K512, 7Ty, ~U AT, PAO
DHERVHREWN. - T, Taay, NITALATE, YV a—rholin, BcEEITZ<R
L. ZORDIT, VY a—MOER, XY T =N T 25K ER L, FrET 4 —ES

MELBRDZIENEZDLND. LL, ZERETIE, PV a— B 28MELY &, PAO
DFEDFNBRKE . §6o7T, ZORMRETIE, TRNETICRLELI BRI Y ET 4 —ES LIBERED
BIFRITERNE Ly, F£72, 7y, YU a—2lTo 10min iZBT5F vy BT 4 —R &1L,
LERFEH, PAO TOF v BT 4 —R S & LE>TWD. BRE L OBREE X 5 L, PAOIZEIT S
FALIRFOWTELE, ) a—MOT VI OFEMRELD bEWOT, ¥y 7 4 —RS LMK
OERITWEFI L TWD Z L2/ b, (- T, ZORRICBITA2XF vy 7 4 —E 32X, WREL L

Bz, REBENVPEZELTWDHEEZDLND.

Fig.2.6-19 (2%, 7T/ I HicRBiT 5, FEMTOX Y T 4 —R I EHEHOBKREZ T, =
DX, BENS 10ms IZBWTIE, Fv BT 4 —R 3L, REBEHAOKEIR OENRNN, 1s,
10 min TiX, RERDPREWVEE, FYET 4 —RESWNSWZ EBDND. /E-T, FvET 4
— RN LT ORI CRERR TIE, #9200 ms LIEORER) T, Fv 7 ¢ —EIC, BiER
RoOFEL LI, REENOHENERL TS DEEZLND.
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264 FEH

A TORBRBELY, FFEHKICBIT V) a—riliTOXF ¥ T 4 —KEIL, PAO DA LFH
FRIZ, 2B CREZ B Z &N o7z, Fig2.6-20 12, ¥+ BT 4 —KE~DEEIES OB EZ R

Fig.2.6-20 |Z/”79 K 912, Initial stage(ARFEER TIL, AL 15ms £ TORRNTIE, FvET o
—RRRICRE RS O EIT R, Fr¥ T 4 —ITBHRE AT, Second stage(FEAE%, #9200 ms
MHOREE)TIE, Fr 7 0 —WERIE, REEHDOEERRON, RERHO/NENT ) a—
HIZBWT, [AREED PAO LD b ZDRENRRKEL 2 5.

Fo, YU a—rlZBWTY, FEEOX v BT 4 —ERICEMRIEORER R b, Ak
FE N A 55 Initial stage TlE, U 22— MICBW T HIEMEIAD BN L 5720, Initial stage
#% DR B D Second stage TlE, FRF#E T Initial stage DFFL Y H/hS< 720, IEREIRD BN

Bons., fv b7 —ESIL, BMEOEWSRETEL RS,

(BEXR)

1R, HfH, NTAAev—, BET5AE, 1998

2 @&, i, R OTESE BRI OWN T, SR T A AR LB 2—, 2, 1980, 145-149

3 FZ, I <ARXAEIZ L 2P RIE O OFER & £ ORHiliE”, i, 23,7, 1978, 478-481

4 =3, CEINAIORERE & MERE(7) WHIEA, M T AR r TR K, 40,4, 1995, 353-356

5 BAMR, RmsRDMIEE, BLKNE, 1957

6 ANDREAS, JM., HAUSER, E.A. and TUCKER, W.B., “BOUNDARY TENSION BY PENDANT
DROPS”, The Journal of Physical Chemistry, 42, 1938, 1001-1019

7 B, B, <RER OREREICET 2098, H A2 U, 18, 69, 1952, 38-41

8 BARMETS, Mg~ KTy 7, HEE, 1970

9 MW, K%, “EHL %I KIETHEEIMORE”, JAST F 74 Ra v —2@E TR Al 2005-11,
227-228

10 f&L, “BERPEDOFHmE, £, 60, 1, 2009, 21-26
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Table2.6-1 Gas solubility in silicone oil and PAO63

Gas solubility, ml/ml

Gas Silicone oil PAO63
He 0.045 0.04
Ar 0.14 0.13

CO, 1.09 1.14
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Needle of syringe

Drop of liquid

Fig.2.6-1 Pendant drop method for measurement of surface tension

Syringe

CCD |

Glass
cylinder

Fig.2.6-2 Test apparatus for measurement of surface tension in various gases
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0.5 mm

Fig.2.6-3 Photograph of drop in PAO63 Fig.2.6-4 Photograph of drop in Silicone oil
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Gas solubility, mi/ml

Fig.2.6-5 Relation between surface tension and gas solubility
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Fig.2.6-6 Cavity growth in helium
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Fig.2.6-7 Changes in cavity length from the start to 75 ms
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100pm

(a) He (b) Ar (c) CO;

Fig.2.6-8 Photograph of cavity at 10 ms
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Fig.2.6-9 Changes in cavity length from the start to 1 s
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(b) Ar

(c) CO,
Fig.2.6-10 Photograph of cavity at 1 s
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Fig.2.6-11 Changes in cavity length from the startto 1 h
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1.1 ms

3.4 ms

10.1 ms

(a) Silicone oil (b) PAOG63

Fig.2.6-12 Comparison of cavity growth between silicone oil and PAO63
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Fig.2.6-13 Changes in cavity length until 75 ms after the start
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Fig.2.6-14 Changes in cavity length until 1 s after the start

100pm

(a) Silicone oil (b) PAO63

Fig.2.6-15 Comparison of cavity at 1 s between silicone oil and PAO63
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Fig.2.6-16 Changes in cavity length until 1 h after the start

(a) Silicone oil

(b) PAO63

100pum

Fig.2.6-17 Comparison of cavity at 10 min between silicone oil and PAO63
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PAO: 4 CO, o Ar & He
Silicone: 2 CO, e Ar ¢ He
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Gas solubility, ml/ml
Fig.2.6-18 Relation between cavity length and gas solubility
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Fig.2.6-19 Relation between cavity length and surface tension in argon
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Fig.2.6-20 Effect of surface tension on cavity growth
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