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Cavitation is the common failure mode of wet liner, and influenced the reliability

and life of engine

O EIE/MRELINEERRERIE: | H—LHIMIMES .. R, SELINREHSIEL ,
FHRAZHES  FENSERIEL. HifRRSFHE

Cavitation cause crack and holes, lead coolant penetrate into the crankcase , and

lead liner or main bearing scuffing severely
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Coolant cannot keep up with the liner vibrations, and pressure drops
below the vapor pressure, bubbles form. pressure rises above the vapor
pressure again, then the bubbles implode suddenly

O SEEMRECHBTLNEP , RPRRSKBROSESHEKRTISR , FFEWR
A REHHNEE
Bubbles collapsing causes high pressure impulses and temperatures
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Repeated occurrence of the cavitation process leads to erosion of the liner.
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how to improve the design to increase the cavitation resistance
> ERHNFEABEMA, FIREEISEEFD
Optimize piston dynamics to decrease the piston slap force
> RAEE SRR, BARAA S RS)R E R A
Optimize liner to decrease the vibration velocity
> AIHASELRA, BARAIR ZAMEG
Optimized fluid dynamics to decrease the cavitation tendency
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O Piston move in axial and rotate with pin under the combustion and inertial

force, piston slap force excite the liner and cause liner vibration
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Consider Liner and piston temperature and distortion into piston dynamic

design
combustion
load
1 -
oad analysis l
- pifstph._.c:}q:liﬂg_ g piston _FSI te:mpe_rature_
analysis analysis distortion
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l force
liner cooling liner FSI temperature
T analysis analysis distortion

FEMMRERBIRARSE t—M5h

10



—— S
SEEINHF1ETPISTON DYNAMICS B
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Obtain coolant flow property through water jacket CFD simulation
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Obtain liner temperature and distortion through thermal-structure analysis
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distortion
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Obtain boundary through piston shaker cooling simulation
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Obtain piston temperature and distortion through thermal-structure analysis
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Thrust side has three slap knock, the largest happens near the TDC, the other two

happen at the mid-stroke
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O SEEEENIERTINIRMANEZZIMESE
Liner thickness and support distance is the main effects of liner vibration

O EREEEKFRESIMOMEIEHTRSNIN , IREMESIRE., ERMERSFESHE

Mode test to obtain the mode and frequency of liner
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Calibrate the mode test and simulation model, the error is smaller than 1%
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Compared influence of liner thickness and support distance on mode
> WmERRE, ALEERRERAR RS
Liner mode increased with increased thickness
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Support distance has little influence on liner mode
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Liner vibration analysis with input from piston dynamics
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Compared influence of liner thickness and support distance on vibration
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Largest vibration velocity located at thrust mid-stroke

0 ENSEENEEEEEEANRRT , FEETRT25.9% , SATESHES
i , WESHERE

Vibration velocity decreased 25.9% with increased liner thickness

Q FEMEE |, fRahER EFH~3%

Vibration velocity increased slightly with decreased support distance
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Cavitation parameter to identify the tendency of cavitation
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Control fluid velocity, pressure to decreased cavitation
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O Velocity decreased 73% with optimized inlet and section of water jacket
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Little change on pressure, and pressure distribute even
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After 1000 hours high load test, none cavitation occurs
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d Through optimize piston dynamics, liner stiffness and fluid

dynamics ,the liner pass the reliability test
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