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Visualization of lubricant flow on surface texturing under hydrodynamic lubrication
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Summary

Surface texturing is one of the attractive techniques which changes lubricate properties. In hydrodynamic

lubrication, one of the effects is generating of hydrodynamic pressure. This leads improvements of a load

capability and friction characteristics. Some experimental and numerical studies are performed to clarify the

mechanisms about generating hydrodynamic pressure with the surface texturing. However, small number of the

researches described the information of the lubricants flow. In this study, visualization of lubricant flow on

surface texturing using fluorescent particles and high-speed camera was performed and some results of the

visualization are shown.

F—U—F:Rm77A2F v V7, fEEE Tk

Keywords : Surface Texturing, Hydrodynamic Lubrication, Visualization

1. [ZC&HIC

FTHT 7 AF XV o7 LX, FREIZMMOWER ED
A7 IR 2 NARNIN T4 i ch v, REmdE
Hiffo—>2L LTEF BN TWD. T4, BN i
WO L > T I 7 v XD A2 HAIR AT
B3 RN E <, EBRZ2LNICEMFRICL - T
Bk %2 72 IS CTe MBI ThihTng. Rifi7r 7 A
Fx U U ZITRICEEEREZ B E LTWDHH, I
IR I B 2 BN ST 2 b T T B

K7 7 AFx V7 OFITEE I O IRREIC
LR, HFMEEEECHEINDGT 2 AF v Y v
0%, VR CIERAENE AR A S, MEIEEE X
EHINESE 5 Z & T, BEREE T 50R%TH 5.
BAEHECTOMRLMEEELI VOO LS. BiR
W TIL, WEERROT 7 AF v ICHEBMAEES =
& T, HEm AT AR TH S.

7, BYNTEIBHICE S 5 T 2 REE Tk o
FMNPKBIZIEKTFLTCLE> L) 2 EbHREEINT
WA B O EEDIREE IS X 0 TEHTIREEN L L, B

B IZI T D B IREEARR 23842 U T BERER 03, IiRiAT
TIREEDOHER ZLET S, Lo T, BEME b7 v
7L LT, MBELET DB S DRy & HE
HE 28080855 Z Lo T HE4,

ABFFEIZ BT, A, BAMEEsEkics T
LEET VATV T OMRENGE Uiz, HEhE
DSAT D 7235 A, 2 M O VAR I 33 G )
MIEAE LR, REOMMEIRZHIET D Z LT
WMARBIZIEERN AL, Hihmziz e 5 ) (A
KE) BDRAET L. EEEAENFREIC R D MR
Th, AETICxF Yy ET—Y a VR RETHZ LT
KELTCEDENERY, BETDHIINREETLHLES
bITWD., LaL, ZOFHINIWEL) RIS
<HHARREECTHY, RKET 7 AF vV TICL DA
TIREDM EA D= XEANRIEHA LN E oo TR,

AW TIE, WEEEICBTARET 7 AT v U >
X DO EA D =X L5 HHTDZ L%
HIgE L, 77 AF v £l OFEIBR O ENIRRE 2 8122
THID, "AAE—FH AT EHOETEERTO
T I AF X F Y OFNGO AL EIT o 7.

R T



2. REBHME

2.1 EREE
AWFFECTHRWE L - BIEE@E 2 1 (ORT. ZokE
%, AT 4 27 e —F—TREESYE, FTHLD
?72??ﬁ%ﬁ%ﬁboﬁf%@@%%ﬁ%%@%
BT HEETHD. N A — R AT DG % PC
k%U,ﬁﬁkﬁ%ﬁ5.ﬁ¢ﬁ@ﬁ%%ﬁﬁTék
W, T4 ATOFEIETRTERRICE > TiRENAT
Wb, T4 AZIZIE, BEEEHBRTHDAET T A (¢
160 mm x 710 mm) % A7z, #RBR A OEEEs B2,
AERE N TRER AT — V2 A, T4 A7 LilkBr A
EVATICHETT A2 Z L anfel Lz, 72, BEEH
BT B0 B EEREDO T v 7 ME~A 7 1 2
— =KD Z AT =T LR INTWA., T2 TO
PR L 13T+ A7 T &R i O EEEZ R

A0
HSRAF 42D IAAE—FDAS

%% y s—
//

/%N%

X 1 FEBREE O

e

Kﬂ%@%ﬂ%ﬁ?ﬁméﬂfwtﬁgﬁ o=
THZ LRV EmLEZ (¥ 2). ZOEEDRMEM

ElHsEI ORIV, HT AT 4 A7 L REIEREIO Y 1K
LY, EEEREOH T AT ¢ 27 LB A OATE
NENZ EThotz., £ZT, BEEKOWKEZ EIT5S
=%, B AL,

X2 B L7- 3B o 2 L UMEL

2.1 BEREE

T I AT ¢ RENWEN DR DBIEZ T D72 0HIT
BRSO N A — R AT, KEYENCE /~f A E
— RK~A 27 vRAa—7VW-9000 2 L7=. £7-, B
LZOTDO b L—H—hL I FEIRIE 10 um OHEOERE
FAE2 MW

2.2 EBAE

EBROFNEILLTOHEY TH5S.

(1) RBF AL — ISR 2y b5,

(2) HIATAAZZ PNy b 5.

() KM —Y —ZRASEIKRETTAT 4 AT D

T ETRT.

(4) ~ArrA—=L—TREF OEmSEMET 5.

(5) E—F—REEHSED.

(6) ~AVBAA—T(FENAAL =R HAT TR T 5
() RELIZEENDT — 2% RS9 5.

2.3 #BH

EBRICHEAT 2R BT 3 EmEARELEZ. WTho
B L= —INTICKARET 7 AF ¥ U 7R
BREINTWS. K3 TRTHER AlXREICT 4 7
EREMLL, BIFFEEME RX 147 um THDH.
41 TRBRA BIZF U< 7« 7 AIRIR T, S &
R, 1% 21.6 um TH 5. K5I C IR
TS 4y, M S R IL 4.8 um THD.

, 100, 00m
ESﬁ%ﬁA F TN E— (a)

7100 0ooum)
4 KB B: T2 —r (b)




X 6 ZBR L, kL —H—Ou 27 mi A X
TIRT . HTORNDEBITA LN, T AF ¥

..-f..p-w.w-nn-r-mamq,rn—- A R i w8 s, Y

?“T*:.:.‘:.".,,.,,..;:T_.‘."::‘::”Li‘::" U T DB L DEARDMNIRS I hoTz. 2D
e R A S “""_"j‘ 3 M5 6T 4 T TR L — =R HERTE R
'a.m-".. e gy o ot e 5~ g ST T LWNSMND.

0™ Pl e, i, b A Bl AT SRS WA B -

o Ry :r.@w e R W‘Wﬁw SRR P P

%] 5 uit%%)#c {ﬁ/\&‘—'/
4. EEBHER

BUEL-3EEAERL, FPL—d—ICk bl a8
RUTRER, BRBRA &7 4 X7 O Z I 51 %8l
82952 LIk LT,

R A OT 7 AF I ClRE Sz FLr—9—
@%@%E6K%?.%ﬁﬁﬂiﬂ@i#%?ﬁﬁf
H5. .05 b L —HF =N TFIZHIL TV DDFERR
Hsks. JEBEOWHS S LT 5L, FL—H%—0Dfk
RITIERICHEL S, XEOEMNR Y, KERLE LS
bbb, i, T4V EEHE @R T AL,
FHREDD ONDOI NV, FRCHGRNREETH

27z,

7 REBRA AT D R L—Y— DR

R B OF 4 VI NAHETIRE SN P L—H—
O E X 8 IR T EE NI OANLETHD.
bv~#~ﬁE’ﬁh1m<@ﬁ wm%6 72, (a)
ZIEREREOL I b DO LiERT T A
??%ﬁﬁﬁfi&<,%ok%hk&%?@hv~
P =R SINTZOTIE RN EBZLND.

(b) 0.005 7

100.00,m I

(c)0.016 7 (d) 0.030 F

() 0.039 F
X8 REEH BIZHBITH L —Y—Diii

() 0.036
X6 R EEf AIZBIT S bL——Diih



B 8 &AL, b L —H—OuUR AR 72 G2 X
9 1T, WBRA A LFEIERIC, WMALOE(LITA LT
B, T AFx Y o T ORI L DA 0 TR
T& 7275?@ 7=

'-‘,-\ L

RN

RE A C OFEMI TR SN b L—Y—0ZFdh %
X 10 (2~ d. HEh AN LETH D, FlL—HP—

DEDP BN T ORFERIKRS. 2608
Binn, 77 AF ¥ RETHEFITHENZ LR 0D,
UL, ERRIFIERE O S AN E <, VIR
RENAFEHE LTS EEZLN, HOIWARE WD
EDWFRETHD EEZDND.

(d) 0.0355 Fb

() 0.0455 Fb
B 10 B A BIZBIT S b L—Y—DiiN

X 10 AL, kL —Y—Ouh 27w 4 X
11 IZR7. ZHLOm|ENLL, XOMENTHFL, +
L——DOBIENKNEETH T2 E DS 5.

10000, m]
X 11 R ClziBir b b L—%—D#Lk

4. FEH

KWFGENLT 7 A F v £ OB O OIREED
BEOOOBEEEZHEH - B{EL, " A — K7
AZEHWTERFEBIET 52 LKV LT O
REGT-.

(1) 77 AFyEEFMfTERNLD b L —HF—DBH

W Eh L=,

Q) T AFX¥REOERIZ KL > TROH EARN
2D, /JOoNTRERHERIGENRELCT.

B) SRIOERFERNOIX, T AF ¥y DEEBIZLY
WL DRI EAL L Z DR I3 T & 72
MmoT.

SBOMEE LT, 77 AF ¥ EHOEEROFN
NDOEBERS FHTHAT 72018, 77 AF v D
Wr i N C ORI O T ENIRBE 2 R 3 2 FIEO ML)
RODBND.

SE 3

1) xR G, MIARe V—FEdEEDOT-OOFE
77 ZAFx V7, EEkHE, 2010/10

2) 1 Krupka et al., “Effects of surface topography on
lubrication film formation within elastohydrodynamic and
mixed lubricated non-conformal contacts”, Proceeding of
IMechE, Vol. 224, Part J, Engineering Tribology,
pp.714-722.

3) T. E. Tallian, “On Competing Failure Modes in Rolling
Contact”, ASLE Transactions, Vol. 10 (1967), pp.418-439.

4) W B, =k W, “ROEAER ORI
TSR S O % 1 W BYEAMRTICE
% Efihs 0 FFamaER” | Koyo Engineering Journal,
No.167 (2005), pp.19-23.



