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Fig. 1 Crankshaft main bearing paramters
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Fig. 2 Dimensionless oil film pressure distribution
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Fig. 3 Comparison of dimensionless oil film pressure
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Fig. 4 Comparison of friction power loss

2 HEERRESH

5 LA S DU o S T S i LAY ML AR il AW
FE- Sl AR ALA SR 4] R B A PR 25 0 125 5 IR 5 4 45
A% il 3 bR e R TR T 0 B0 B 488 o R AR o
FIRFGE . S ML 4002 3% 3 n=2. 3 kr/min, g K
WAy 1-5-3-6-2-4, L N SR I3 28 Ll 5 T
s i ERUREAS B ER 1 R,



1022 " oo oK 5 & W %35 %
:2 AR R e A 0 AR Ak ke T 3R TR RS O 5 X
g 14 10" B, Ho e ROBE SR T R P R 23 170W 8t 5
‘@ 12 RS FE(E 20 20W ., fH UG 16 BH , 7 25 1 2l 20, el 7k %
£ T LB B, 4EL B 5k 2 107 s 107 B A S B
E 6 I (R B o I G P JEE 4 T 3R A0 O i L i G /N
4
(2) ‘ . ‘ : 175 s —RIEALRER 95X 107 mm
0 9 180 270 360 450 540 630 720 150k i1 ----RIFREREA5X 10 mm
R f/ (D B - RIS RE 45X 10 mm
S TP s i 2 fé 125 [\
Fig.5 Gas pressure %{- 100 | / \
£
®o7sE
®1 EWERRERSH “ /Jf\\/\/ \/U‘m»
Tab.1 Main bearing parameters I
MR S5 BAE 250 9;) 1éo 27‘o 3I60 450 540 630 72'0
7K 42/ mm 42.5 S TG
7KK B/ mm 32.0 7 e TE LR B X £ 1 3 R ) R AR K A AR Ak il 4%
42 ] B/ mm 0.3 Fig. 7 Effect of surface roughness on friction power loss
T MR/ (mm® « s™ ) 14.7 of #1 main bearing
T W/ (kg e m P 864.0
B3l 77/ MPa 0.5

PR it b 3 b RO A Bl B 2R AR T ARG
TAE—A A A /N R ] AZ AR . 1B 6 S Y
AL —A AR = 1 BRI EHA 2 JTHTZ .

180 270 360 450 540 630 720

k2o Q)
K6 #1 F8hRZ ik
Fig. 6 Forces of #1 main bearing

0 90

SR A R PR D R BRI R AR Z
A BB 5 A B Z R MR LTE S T
DL B AR JRE AR D) R AR T AL A T A R R
LA JSE 908 P 9l R O 3 L ot P L 2
il 7 1) B LA R ARl B AT AR o o3 M I AR SR (R — AR
B A2 TR 71X ] — 2 R RUB R o A K 1) HE B
PELA S AT HEE

P 7 Dy 25 b Ja 3T Al R Y A [ S TEHLRE JEE T = 1
TRl R BEAE ) AR AR XS LU £k . AT L B, R W
RUREE 510 7R Je 5X10° "I, 3% JBE 4 2 = 4

(&1 8 Sy 25 i W T A R EE 43 0 R 100, 110,
120°C I} 2 1 F2 5l 20 BE 45 2y S8 430 5 % LU 48, = & P4
T34 R AR Ak 1 S LA [R) 9 05 A 79 A5 5 A A 2
AT . B T AR A T T R Y P T R
PSRBT B L Zh R4 5 th 172W [ 139W,
XU IR AR R D B S R AR

1751
150 — i®BEA100C
£ === WEH110C
K 125F - B H120°C
_npléi
=
1
&
25 1 1 1 1 1 1 I 4
0 90 180 270 360 450 540 630 720

it (D
Pl 8 R R R 5 1 32 R R 4 T A A5 Y R A i 2%
Fig. 8 Effect of oil film temperature on {riction power

loss of # 1 main bearing

9 Fx £ 1 ERRTE 3 FPOA [ 4§
(2 000, 2 300 I 2 400 r/min) T 1 B8 8 ) R 5 26 %
FiihZk .3 S h kA bl B S B2l . Bl % I
P B R BR A LI, R 128, 141
HASOW, 4 & 10, 2% F1 12. 8%, R FEH,
Wit 5 20 O 1 8 v o T R B ) SR R B e BT L
T A R R



%6 AR RS E . YR R R 4 D) AR G B R i TR R 1023

—— B H2 200 r/min
200 ---- W% K2 300 r/min

180 270 360 450 540 630 720
e s (D

POl e ek = 1 o R R 4 T SR A ) A A 26

Fig. 9 Effect of engine speed on friction power loss

0 90

of #1 main bearing

Bl 10 g oK 1B 4 i O 0. 1, 0.3 AN
0.5 mm ik A [ J5E 458 2 461 2% 1) ot LU ot b A TET el
DAt R BB 0.3, 0.5 mm I, H I R4
R 2R A 0 L W D R O 140 W s 2Rl ] B R
0. 1 mmlRf, JLEEAR 2 D)3 170 WL 21. 470,
THA . = R S R AR AL B A AR AR T
0. 1 mm Y UEAE 37 B 0 360° iy Gl % A1 oAt P A 1) £z
O 3657 A % A1 o [ I (] B R 0. Tmm ) 3 7K
BEINRK BNV mtal LUAHE » E 4R ] B R
B R EE IR AR I G H RN R Z —.

1751

& —— ERRIR0.1 mm
150 F ; b === FHAAIBR40.3 mm
B PR AN %0.5 mm
K o12sf
+=
% 100
w0 & N e
® 75f
50 |2 i
0 90 180 270 360 450 540 630 720

hEE M/ (D
P10 Al ] X =5 1 o i JBE 458 ) SR 4B 2 1 A Al il 2k

Fig. 10 Effect of bearing clearances on friction power

loss of #1 main bearing

11 278 WRR AL 53l 78 — 47, 07, 4° 3k 3k 42 i £
YRR AR . B AT LR ] A AL 4R
HTFA 0 — 470 0%, Dy R4 2Rk i 2B A H 45, HUR Y
AR RS . TESR AT A A 4TI BRI SR R I
THEARIE TR BB RARA M. bl

R B B 7E — S Y 1L X = i R ) 345 2R 5 i A A A
R R 2% BT U)o B 45 T 340 R S i AR A R

P12 g5 T e R BE 4 T R B AE AN TR AR AR

1751
| — R 4
01— gt fa ho°

—
N
W

_____ EBRAT A 40 1

PRI BRIW
=

i

v
'.Ju

180 270 360 450 540 630 720
e/ )

B1T Rl 48 AR X 1 3 Al B 4 Ty R 5L Ok 11 A8 Ak ity 46

Fig. 11 Effect of fuel supply advance angle on friction

power loss of # 1 main bearing

DU 19 28 Ak il 20 L AT JBE 485 ) 3R 45 2K Bl A 2 TR
it J3E 1) AR e T ) B2 v T 3 K B A Bk R ]
Bt LA B A4 el 412 i 4 38 DR T i)

175
170
160 +
= 150
S 140 -
130
8120 |
110
100
90 1
11— B RT A

HLREE/mm x:lo’“ . X :10’5 X :1 0*

iﬂlﬁ/"cl 100 . 110 . 120

#38/(r » min™) 2 200 2300 2400

[ Iiﬁ-:/mlln 0'.1 ' 0i3 ' 6.5

WA 4 0 ' 4
B 12 R BUR AL £

Fig. 12 Changes of maximum friction power loss

RIW

o
I

BIh%

BOKEE

3 £

1) 5 250 ol R S TR B2 1) e o Tl i
PRI ARG /) 38 B — LUK JEE ) DL . R
IR PURFEARFF AL s e O 1 9820 BE 45 ) ¢
5% IO 5 R e Al 90 o 7 1 2 i RELARS 2 A9 2001

2) {1 I A I T A RO A T R AR
I L I B R A K R i SRl P o
1+ 1 T PR R LT R Bl R Y 7R 3 2R s A
FEDRUEfl R 7R 28 97 B R 32 & L0 2 38 s B A AT
WA B 45 D R K

3) AHA B0 » A B B8 o o Al R B
ARG ) 1o 5 DR 0 7 L T P 2 3



1024 ® oW X5 & W % 35 &

FEAG 5% 1% Aty K DA 9 /) BB 48 T R A 2 [7] Offner G. Friction power loss simulation of internal
4) ASTE) 3= G 7R JR] B e 3 Tl 7R Tl 2R 4 2k 1 5 T combustion engines considering mixed lubricated radial

R T B2 1A B 1 e, 1 %’ij’ﬁl S F B%ﬁ% RIES slider, Axial slider and piston to liner contacts[]].

Al R ] 3o/ U 5 ) 2R 454 2k TRH B s A L T Tribologfy Transactions, 2013, 56(3): 503-515.

52 B o 7 2 3B 4 [ Bt /I 1 [8] Coy‘ R C. Practl.cal application oAf lubrication models in

engines[ J]. Tribology International, 1998, 31(10):
5) kI B A 78 A X T Al R R 48 T R4 R A S63.571.

SO S AE— B Y H D) SRR R A B B3 [9] Taylor RI, Coy R C. Improved fuel efficiency by lu-

H H — 3 [ D) 2y 545 R AR AR bricant design: a review[ ] ]. Proceedings of the Insti-
6) EW‘X%MI%%&%M&»E%E@%W% tution of Mechanical Engineers—Part J: Journal of

BUR MR T N 2o 18 Al R 3R RS JE2 il ] Engineering Tribology, 2000, 214 1-15.

B s AL E R R EE T R AW FERN XK, [10] Thomsen K, Klit P. A study on compliant layers and

HR L TE 28 5 T 5 U0 R Y L N 38 24 R 3 R T its influence on dynamic response of a hydrodynamic

Ve 0 L 35 2 5 2 9 ol 0 A S A journal bearing [ ] ]. Tribology International, 2011,

NGRS R K L ST

[11] Wang P, Keith ] T G, Vaidyanathan K. Combined

surface roughness pattern and non-Newtonian effects

£ % x ik on the performance of dynamically loaded journal bear-
ings[J]. Tribology Transactions, 2002, 45: 1-10.

CU] R BFH . H0F. RS IM L et 5 R th iR [12] Nikolakopoulos P G, Papadopoulos C A. A study of
#E. 2002:44-77. friction in worn misaligned journal bearings under sev-

(2] RS 3OAME. BEHLAAET T AR DN 3R 3l ) A] 5 er hydrodynamic lubrication[J]. Tribology Interna-

orATLI] AR WIS B 2010, 30(5): 534-538. tional, 2008, 41; 461-472.
Wu Zhengyu, Yuan Huiqun. Dyanmic reliability anal- 137 Santos E N, Blanco C ] C. Macédo E N, et al. Inte
ysis of engine shafting under random loads[]J]. Journal gral transform solutions for the analysis of hydrody-
of Vibration, Measurement & Diagnosis. 2010, 30 namic lubrication of journal bearings[]J]. Tribology In-
(5): 534-538. (in Chinese) ternational, 2012(52); 161-169.

(31 A, 8. whJa k. R 2LE i - BhoR & 580 ) [14] Sun Jun, Gui Changlin. Effect of lubrication status of
FHEEEFRG L] PRI . 2013CD): 90-95. bearing on crankshaft strength[ J]. Journal of Tribolo-
He Zhixian. Gan Hong. Han Houxiang. Coupling a- gy-Transactions of the ASME, 2007(129) ; 887-894.
nalysis on dynamics and tribology of a cracked crank- C157 BERER]. T, W40, 2. 3T @GR
shaft-bearing System[]]. Transactions of Csice, 2013 VM RA ML W], RS AR 52 W, 2008, 28
(1): 90-95. (in Chinese) (4): 400-403.

L] EBESy, WEFes . FRRAR. TR EOHURE S0 Y 3 2 Hou Shengli, Wang Wei, Hu Jinhai, et al. Fault diag-
BRI T AT LA AR, 2000CD) . 27-31, nosis of aerogngine lubricating system based on genetic
Wang Xiaoli, Wen Shizhu, Gui Changlin. Lubricating programming J]. Journal of Vibration. Measurement
analysis for dynamic load journal bearing considering &. Diagnosis,2008,28(4) ;400-403. (in Chinese)
surface roughness effects[J]. Chinese Journal of Me- [16] Ma Yanyan, Wang Weihua. Cheng Xianhua, A study
chanical Engineering. 2000(1): 27-31. (in Chinese) of dynamically loaded journal bearings lubricated with

(5] ERIE. AW, SBYER, 5. PRRHL R A 4 non-Newtonian couple stress fluids[J]. Tribology Let-
ARSI OEELT]. ABAPL L, 2010(5) : 63-68. ters. 2004.17(1): 69-74.
Wang Gangzhi, Hao Yanming, Ma Weiren, et al. Ther-
mo-elastohydrodynamic lubrication research of main bear- & (EE 4 B, 5, 1981 4 11 A
ings in IC engines[ J]. Chinese Internal Combustion En- B T
gine Engineering, 2010(5): 63-68. (in Chinese) . o .

[6] Priestner C, Allmaier H, Priebsch H H, et al. Re- LA 75 2R 00 5 R R

fined Simulation of friction power loss in crank shaft
slider bearings considering wear in the mixed lubrica-
tion regime [ J]. Tribology International, 2012, 46
(1): 200-207.

T B A T P9 R ALl Bl 3 R gl ) 2
PR ) CCN R BIL R )2014 4R 58 35 5
%4 WD IR,

E-mail : kangshao1981 (@ tju. edu. cn



