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Hydrodynamic Lubrication Effect of Textured Surface
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Authors have developed a numerical simulation program, which can evaluate the effect of textured sliding surface on the
fluid film formation by hydrodynamic reaction. This program takes account of the surface roughness and solid friction in the
case of thinner oil film thickness. In order to validate the simulation accuracy, a rotational disk type slider friction tester was
used and a series of friction tests was performed. The friction coefficient was measured and compared with simulation result.

Both data showed good agreement with each other.
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Fig. 1 Examples of texture shape

3. # 8 5t B

3.1 ERXEEERE
L) B DR IREZ 5T 5 IR OEH S 2 &
L7z Patir & Cheng ) (2L BIEIEL A /W AFHE% i 5.

3 3
i ¢rh_a_p +i ¢Zh_a£ :g a_h+ga¢s
ox\ " 12uox ) dz\ “12u oz 2\ dx ox

........................ (1)
h D HIREE S
p LT

IHI $#  Vol.50 No.1 (2010 )



D) R

x N RNl [ 23

z Dx MR SIS S AR
Mo R

¢x, ¢z . Eﬁ(ﬁﬂc:;ﬁﬁé X, Z ﬁfﬂ@{l%ﬂi{?@
os AU BIEIEAREKL

o 12 HOHFEFSFHIM S

RRSHI L w ) BIHOSVETIE D, 72, Lw)
@EW%Tirﬁi@ﬂ?biuT’iﬁTL&wkﬁé

WA o7 TOBMETVE LTI
OKE%TwH»%mwé _niﬁﬁﬁéwktmiﬁ
Pk U 735 B\ ST B S B ORI ST U B &
ﬁm?%%TwT%é.gﬂ Lo T, A< 7 0 #
1A & SEBYAIATE R L 72 & & OEREE 2 BT 5
ZENTED.

(1) RUFEGFE L o THIERIIHL 2 EATES. L
ML, —fEIT 7 AF X RKEIIA Lw ) BT 225
BOTRSEZBOMINAAET 5720, FFFIZL 05
WA20EEE L, BHRICHED 5. $75RICE DR
BVPLINIRY, BEICFERTLHETERZWIEELH
%, 2 CRIMER & A £ ) ZHIT 5 F#E LT, DDM
( Domain Decomposition Method ) (*) Z H{\»7-. DDM %
BT 272012, ZZTETA Y TVDRZ0bbYE%%E
25, 82 BIEHHEMEEZRY. 22T FI3EREZRL,

EEHREE (B ) 223 AVESER I~ 1, OETIE
XYoL iET 5. 3RO FE (WDM : Whole Domain
Method ) TlE, ZOMEIZRD L ) I1ZERLENS.

(a) EtEICEL /=0FE

SRR (—) "

G

—é— : DDM

: WDM

0 | | | |

0 5000 10 000 15000 20 000

TA TV

25000

) DDM (2 31F % R 55
Fig.2 Domain decomposition by DDM
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Fig. 3 Calculation time and memory reduction by DDM

IHI 8 Vol.50 No.1(2010) 23



KIEIZHIR T 5 2 e DSTE7z Lo T, BUiEO T
I AF &S OHED Lw ) B S BHITREE 225,

3.2 Bt E A
BIR-(b) DL BRTH Y TIWVKDOT 7 AF v 2D
WIS 2 AT L 7B 88 4 RUCR Y. [MDRE S
DT 4 Y TNThH, TOREIZ L > TEIGAMILERLRTD,
URE) 2L T H 2 LAV s, B4R - (e) DD
RE DS <, BEEN BV, ZhUdT 7 AFvilLo
THRELEENE 7T v Ml CILRRELTwaAZ e
PEHTH L, Thbb, 77 AFvO/35— 2 kit
THIIIHR B —kE7 88 — o Tld <, TS % B
T572007 7y MlEETHZ EDVPLETH L.

4. % B

AIRHT OB R MEES 5726012, PEESBREE I X B 8
BHORNE T 72, EdBREt48 1 RIRL, [
FERE /8T A=y L L7 BRERICIEE 5 RIORT
[T 4~ ) RSB TE 2 2, sk (kA ) 13
E=FIZEoTHREIL, EkfloEER (HEE) 12

\

il

E1Ex ABREN
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Fig. 4 Relationship between dimple pattern ( upper ) and oil film pressure ( lower )
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Fig.5 Rotational slider friction tester
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Fig. 7 Relationship between bearing number and friction coefficient
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