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High-reliability and long-life diesel engine is a competition topic in the global diesel engine industry
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Key for designing high-reliability and long-life diesel engine: improving reliability and life of friction pair
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More serious working conditions affect greatly the reliability and life of friction pair, which consequently restricts
the improvement of the engine reliability and life
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Bottleneck for improving the reliability and life of friction pairs: friction and wear, carbon deposit, cavitation
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Friction and wear: piston ring pack, camshaft and its follower, valve seat

v K EEME. ERERSHE

Carbon deposit: piston ring groove, piston cooling gallery
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Cavitation: bush of bearing, water side of cylinder liner

EEIEEEIR| Friction and wear
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Friction and wear
v BEEEERCoTEESEA
Theoretical analysis model and method for the friction and lubrication
v BB RERI R RS IR
Key influence laws for the friction and lubrication performance
v BRSO S
Wear mechanism, wear prediction and evaluation
v IREEPEEERIAR

Wear and friction reduction technology
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Friction and wear: theoretical analysis model and method for the friction and lubrication
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Hydrodynamic lubrication model for the piston assembly, the camshaft and its follower
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Dynamic-tribological coupling analysis model for the big end bearing of connecting rod and main bearing
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EENEBITE lubrication calculation of ring
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Friction and wear: key influence laws for the friction and lubrication performance
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Influence of the geometry of piston assembly and cam on the friction and lubrication
v BRI R ERR T aYRaE AN o T R

Flow and distribution characteristics of lubrication oil film in the friction pair
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Influence of lubricant properties and pair’s materials on the friction characteristics
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WEFASHIZEN oil pressure of bearing bush EEAMFR Lubrication of piston assembly
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Friction and wear: wear mechanism, wear prediction and evaluation

v RSN EERIRIERITIE TN T

Experimental evaluation method for the wear of piston ring and cylinder liner
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Optimal matching rules and selection database for the piston ring and cylinder liner materials
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Wear rules of valve seat and prediction of wear
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SRVizt3& SRV test *”iﬂm]ﬂﬂﬂgghﬁlﬂ Wear for different materials of pair
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Friction and wear: wear and friction reduction technology

v SEIEFREH
Surface texture of cylinder liner
- OREEEEE MR BT
Calculation method for the friction and lubrication performance of textured surface
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Influence factors and laws for the wear and friction reduction effect of surface texture
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FEPHSEIE Surface textured cylinder liner
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Friction and wear: wear and friction reduction technology
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Coordination optimization for the geometry, materials, and lubricant of piston assembly
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Optimal design method for the key geometry parameters + optimal matching of lubricant and pair materials

SR EEEIATNEZE Piston ring and piston with new geometry and coating {HFLBYI({E Optimization for pin bore
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Friction and wear: wear and friction reduction technology

v RERSIIER
Low slip wear-reduction technology of valve seat
- SEBHREZRERA
Low slip wear-reduction technology of valve seat
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Control method for the valve gap by matching the wear of pairs in the valve mechanism

SIJEBEIR Wear of valve seat
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Friction and wear: wear and friction reduction technology

v FHiEE T RSRELE

Advance lubricant and surface treatment
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Wear and friction evaluation for low viscosity lubricant and advance wear-reduction additives
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Development of low friction and wear coating and its performance evaluation
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IEHiBMAYEEIEEEIR Friction and wear of lubricant EEHRERHES DMIR Piston pin coating and its binding force test
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Carbon deposit of piston

v TRERRREIAZ R

Formation mechanism of piston carbon deposit

v EERRIRERIREER

Key influence factors for piston carbon deposit

v ERERRAEETTA

Control method for piston carbon deposit
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Piston carbon deposit: formation mechanism and key influence factors

v BRI AR R AT B BU R D FRIE

Chemical reaction mechanism and distribution of carbon deposit

v MBS IERT S EE LR MERRIRAIR NG

Influence of ring pack dynamic properties on the oil/gas sealing and carbon deposit of ring groove

v EERERITRAITETIE, FrHaRRENEERERS IR

Precipitation mechanism and boundary for the metal element in lubricant, and its influence on the piston
carbon deposit
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FREXAZR% Formation of carbon deposit %9 Distribution of carbon deposit g5 Lubricant and carbon deposit
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Research on the controlling method of piston carbon deposit

v EEINFERERA
Pressure reduction technology for piston ring land

v BT EEESE S AR EERRIE IR

Controlling technology for the piston carbon deposit based on modification of lubricant
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IRERERAR Pressure reduction technology of ring land iEigiminiRiIe Deposition test of lubricant
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Cavitation of bearing bush and cylinder liner

VAN LS

Theoretical model of cavitation

AN IREYSEZmEIEE

Cavitation mechanism and influence laws
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Cavitation of bearing bush and cylinder liner: theoretical model of cavitation

v EEiEE IR IRV SRR NS EiEE (EHD) &8
EHD model of bearing bush with consideration of oil film cavitation features

v BEEENR DS EERRANCARRE (FHRIRXER)

CAE model for liner wall vibration with consideration of piston side force (distinguishing cavitation)

FTEEMIREIAICAEIERY CAE model for liner wall vibration
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Cavitation of bearing bush and cylinder liner: cavitation mechanism and influence law

v THEHE. pHhERHEEREN D RIES RIS

Influence of vacuoles number and distribution characteristics on the wall stress and fatigue damage
v EEEE R ETE R E SR RAIER

Laws of cavitation features of lubricant and its relationship with the bearing bush cavitation

v T EEERAN AN SELE 7 SRFIEC [BIRIER R

Relationship among the vibration response, deformation, and cavitation features of cylinder liner

1 6 1 16 21 26
2 7 12 17 2 27
3 8 13] 18 23 28
a 9 1 19 24 29
s 10} 15§ 20 25 30

THHSWEERM IR Influence of vacuoles number on the wall stress STEIRENES Vibration mode of liner
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Improving reliability and life of friction pair continuously, and enhancing the design level of high-reliability and long-
life diesel engine
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Improving theoretical method for friction and wear, achieving breakthrough of low friction and wear technology

AR R I, R ERBORB ST

Finding the formation mechanism of carbon deposit, developing identification and prediction technology

EEIIBAFESTRURA, &7 e A =S pRIS mRER
Developing cavitation simulation and prediction technology, revealing the influence laws of cavitation on the
reliability and life
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Emission upgrade brings a new challenge on the reliability and life for the post-processing system of diesel engine

v BESRIAEESERENR

Higher reliability and longer life demands
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New requirements in reliability and life for new technology

DPF EGR
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Emission upgrade brings a new challenge on the reliability and life for the post-processing system of diesel engine

Y ESTN

High thermal efficiency technology
v Eeek4. BEi. BEmNEFERA

Smart parts and accessory, electrification, hybrid power technologies
v TR RSN

New fuel diesel engine technology
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