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Thermohydrodynamic Lubrication Characteristics of High-Speed Tilting Pad Journal Bearings

B B F B Hbm AR T R R R
e AR I B el Bn s AR BRI TR E SRR 4 E %R PhD

i

KOR T B BB AR R A R 2 T R B R

TANTA YTy FU Y —F VEixd, SETORDLZERIEND L) BEFPEH Y, ¥ —FEMER D
R IR IR CHW SN A, L LmsliEE Tl Es LA LB S ofERymE 2720, Mz z
FERCPNT 208N H 5. AT, #EE 94 m/s £ TOEERNE TIZBIT2HRELZENT L E &I,
AW (THL ) AT Ol S2im TS L OMRE 2 47 > 72, THL T CEEZ 2 280275y FH OB ORE
WL CiE, ANy FANMEHRMORBELTREL L VI FLREBEETIVEEAL, TORLMEEYILD
L7z

Tilting pad journal bearings are widely used for high-speed rotating machinery because they offer high vibration stability.
A high rotational speed causes the bearing temperature to increase, which gives rise to serious concerns about seizure problems.
Given this, the ability to precisely predict the bearing temperature is important. This report describes the experimental results for
measurements of the bearing temperature at sliding speeds of up to 94 m/s. After that, the experimental results are compared to
the simulation results obtained using the thermohydrodynamic lubrication ( THL ) method. In the THL simulation, a new mixing
model in which the mixing ratio depends on the oil flow ratio between the pad inlet and outlet is introduced. Based on the
comparison with the experimental results, the authors confirm that the present mixing model is reasonable and that it improves
the accuracy with which the bearing temperature can be predicted.
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Fig. 1 Schematics of tilting pad bearing

L TFoNs—F, @R OMA»EE L 42 5.
— R OMEHZIZTTRETA P AT NRTIVI =

IHI $#  Vol.56 No.2 (2016 )



UL -SEEER EOWEEENPHVONL. IS0
BHIZFES D CTMPBER S MEICEN S —T, iRl 5 &5
WEREEASK S N LEIMREN L CLF ) Kidhd 5. B
ZIETTTRETA M A Y NOBE, ERNSORETE
AT 120CHE L SND. Ed RO 3T
(&, ORI X > THIEA M AWTSEE LIREDS L H-5 5
DT, HWzOIREZ R Pl L CRAREELUTIZEIZ
B EDROTCEETH .

SR I BGTARERE ( Thermohydrodynamic Lubrication
D THL) T () COC X 2 FHIATRETH ), Bt~
HHHEA TS, THL MEHTIZIHIE D S22 FE F A~ ik
o EMPOESHRE R THT 5 O TH LA, s
NPT H D20 EmELRET VLR LIEE TS, R
FL #5205, B/ Sy R LHEE SN miROmo—
RO/ Sy FIHAT A E LB, #RC L > TROS
ﬂtﬁl@%%%%ﬂﬁ.Ltﬁof,:ﬂ%mﬁﬁw#

JRET B0 EEYNETIALT D 2 & Sl T
x%mié%étbmiﬁﬁﬁﬁf%éﬁ,é@&:%%
[E72% T IIIHEL ST\,

AFTIL FL B LU DL #2120\, i iR
FEIZLoT%y FIREZEFHIIL, THL BHTIC X 5Tl
FER LT 5 2 L THIROFIRE LML L. S5
FL B2 l2 oW T 72 BEETVEEAT LI LI
L oT, R TR E 2 FEH L7,

=

2. &

=]
=

AR TR T 5585 %2 D TIRT.
hoo R E
N - #ongEng

THFEAERE (AR T L2 v)

2100

920

100

By vy
F2H

B

ST
ro 2%y RO

T WS TR )
Ty /%y Nl
U - HlE=H

u x JIDREREHOERE
vy HIAOREREMO®ERE

w1z FROFEEIMOEE

PN 2] 7[5 ()7

y R S RO HEE

z ERSE AT OREAE

Kk EREVHO HE

A OB

0 FEIR DR

uo ORI

p L EETOEREE

3. A B FE

F2RIIEAED v —F VS HBEE YRS, 20
B 2 1B 1L R 9100 mm O FR R #h A 5 = 0] g5 £
25000 min™' F CAERSE5 2 ETE 5. SBEI—o

OFFNZ TR SN, ZO PRGBS 2 BliE L T
5. BB IE T AP SRR D) YAk o TR E %
BT oL LB, 2 HOMT MR & o TEYfTE 240
THIEHTED, e BANZE TS OFFEIER T
B7zsh, B EZ AL 7B L T,
sk 5 7%y FOT 4 IVT 1 2778y Rl % Fv/z.

BRI A B 1 RITRT. W PIEARE m LB
oy 3B B 2 HHHE F /2. B RIRE MOoOP30 13T
N T B 160 kW E— %

/ | 3200 /
/

1020

SCRFESE

R Y v — SOV AR E (B mm )

Fig. 2 High-speed journal bearing test rig ( unit : mm )
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Table 1 Bearing dimensions
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Fig.3 Bearing pad equipped with thermocouples
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Fig. 4 Oil feed nozzle for directed lubrication bearing ( unit : mm )
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Fig. 6 Mixing of oil at pad inlet
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Fig. 8 Bearing temperature of directed lubrication bearings
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Table 2 Flow rate ratio and mixing ratio between pads
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LT, ®soRminEOFHRES 8CUEE L.

D EORERD S, i EEVBE TP TETw b
EVZ 55, THL ATORBFEAEL ) & 5 ~ 10CHEE
B RAED AEANCH B Z LAV hotz. TORERO—D
LT, WZOBERORENIEZEZ HNL. 73y FOEH
EDS EFA 2 &, B L OWREZEIC L > T8y FABC
HINCBELS 5. £72, W07 — A RS EREHOE
B EFICRCBWRT 5. Db SllsziRiAEA L, %
BOHIZ S5NTHDL EHENTE L. RN TIZ Sy RO
W% I8y FEREOPIGREIZESWTEEL TIIvb

, EOREEDAT RSN B 5. ZOMIZE L TiE
@%$@%ﬁ%%%£t<ﬁﬂ?ﬂ@%%#m&%®f

SRR T ATETH L. FOIINICL, 28y RIS
VFAEMTERR, THIERE DRI S D & &2 X Bl
BUEDRE L EE 2 SN, SRR 5085058 5.

6. #&

AFTIE, BhEE 94 mis TTOEET A IVT 4 27
2%y FESZ SO CH SIS 2 5l L, THL T oG %
EHELL 72 THL 12 & 28R O FllkEE 5 ~ 10C
BETH-o72. i ORE P CEE LIRS
FIZOWTC, HH/Ny FADGEEERID/ Sy KHCIDH
BOLTIRAEIRE LI ETNVEEALL. AET
WERWSZ LT, RERET—EL LIAERETIIH LT
R E O TSR L 8CUGE L7z, AT % 1
ML, 4StassRplssmo/NIL, SxhEibd BfgL Tw
<.

72 BITHATICBI L ClE, A0 CHERE S 72w THIER
R EHINELTHDOUEE LT LB, &
T Tl 7 20 o 72B)0FE (VBRI - JEE ) 12DW
THPUNEREZMERE L, [ ZeE 2 2 2B L C
e,

il

Z £ XK

(1) Nz, 1efs % H MR, EHEITA,
Sergei Glavatskih : & —REEWHT 1 VT4 2 778y
NY v =PIV EOBGREL R TRy —E
>R AW E R OCE 28 38 % 2010 £ 10 A
pp- 225 — 230

(2) BEHER, HPEAN HEOMT 2 ZRE L 723X
Dl OBGREEATE M I AR Y -k
TFHE 19944E 10 H  pp. 81 — 84

(3) C. Bouchoule, M. Fillon and D. Nicolas :
Experimental Study of Thermal Effects in Tilting-Pad

Journal

pp. 532

Journal Bearings at High Operating Speeds
of Tribology Vol. 118 Issue 3 (1996.7)
— 538
(4) M. Tanaka : Recent Thermohydrodynamic Analyses
and Designs of Thick-Film Bearings Journal of
Engineering Tribology Vol. 214 No. 1 ( 2000. 1)

pp. 107 — 122

IHI $#  Vol.56 No.2 (2016) 31



