N ~ = = BN = L [ER o 5]
BYANE

*

T R e |t | B OBRE RO A TS | 925 TRED A | s ek AT 1007 | English

L A TR, P o SRR A 8 90 P v S LT 2 A JE I 5], 4 M T2 24, 2014,30(7):34-41
W Hs TR v BEMIALEL E RS AR BT
Study on cylinder liner hot defor mation of turbochar ged inter-coc
PeReIN R 2013-08-13 g f& ek int il 2014-02-20

FROSCOHE A BBl L Y GRIRR A IR S A

& 3 o 4t 17 < diesel engines cylinders deformations fluid-solid coupling temperature distribution

BB H EH K B AR EREGTH  (51366006) : FHECA DURSSAMEATE)IH (2009GIF30001) ; AAHFFRFERTH (2008PY

1E& B

R L RWIER TG A AL 5 s, R1W] 650500
[ 5 LRI TR% AT AL E e =, (2] 650500
A L B TR AT AL s =, LR 650500
Hiszep L RWIPH TR 2 PIAMLIE i 5 s, 1] 650500
FISIES3 L RIS TS AT AL E e s, (2] 650500
ENEKE 2 B RN A w], EL] 650500

1 2 e 91
430 R IR KL 44
SO

T AR S AN S I BAGART TTAEI R IA AR T, 2 SR 25 5 3% FE AR IR (R . RSB DL S TR R o PR AR 1)
BRARHEEG,  FAT T S 2O BRI A e 05k, BN T L -1 A G- SR 75 A AR, ZEXT Ve AR Bl s
FUT IS AR A AR L BE 7 ) AT DL S PSRRI . WTFURI]: AL MUK AN L AT AN SIHI 560, - BT 25
AIG, AT P I ) AR LS TP B v T LAl A, dee gl B L BLAESS AGLIM YL TR S RLRLE LS WA A A, 1,
PP ERAMI90° AL CREETTI) , BOREFEWATRIEAL TER18190° Ao (1. 2600 5 SLEA IR R R HLia
TERIEHKATY, LIS TGRSR, AIETEED, KU IR AN BE" B2 AT, b2, 3EORTK,
AR, BTG Z R

TS

Abstract: Deformation of the cylinder liners, which was caused by inhomogeneous mechanical and thermal loads, mainly affects
wearing between piston assembly, and the cylinder liners and emission performance. It is significantly important for reducing oil con
properties to control cylinder liner deformation and out-of-roundness. The characteristics of deformation caused by mechanical loac
Therefore, there is aneed to find out the distortion of liner caused by thermal load. In the present study, a coupled heat transfer mod
the cylinder liners, and the engine body of four cylinders, in-line, water cooling, turbocharged inter-cooled diesel engine was establi
method. In this model, the external boundary conditions, which are difficult to determine on the fluid and solid contact faces, were tr
heat transfer in the solid and fluid was coupled by coupling the surfaces of the solid and fluid. Thus, the expected results of tempera
computed. The flow characteristics of coolant and the key point temperatures of the cylinder liners and cylinder heads were tested t
transfer. On the basis of correctional boundary conditions of heat transfer, the flow characteristicsin the water jacket and heat transf
analyzed. Then, the steady-state heat transfer temperature distribution and the characteristics of thermal deformation of the cylinder
coolant flow and cooling are uneven due to the difference of water jackets for each cylinder. The flow velocity is gradually reduced
temperature is gradually increased. The temperature of the exhaust sideis higher than that of the intake side. The temperature distrik
inhomogeneous coolant flow and thermal load. The temperature of the top of the cylinder liners, which islocated between two adjac
cylinder liner (the highest temperatureis 195°C, which islocated at the top of the third and fourth cylinder liners). Temperature gradi
cylinder liners. The temperature at the top of the liners, which has contact with the bodies, is high, and the temperature gradient isls
middle area of the liners surrounded by coolant. The temperature and gradient at the bottom area of the linersfor each cylinder liner,
the pistons, are similar. The synthetic thermal deformation of each cylinder liner is not uniform; deformations of the first and the fourt
of hot deformation is0.216mm and located at 90° of the fourth cylinder on the flywheel end. The largest shrinkage deformation is-C
second cylinder. The trend of deformation at the radial section of the linersis different from the trend of synthetic deformation. The1
mainly presents expansion deformation. Expansion deformation of the top and bottom of each liner, constrained by the body, is smal
deformation, which isjust like the shape of apea, and there is a symmetry between the second and the third cylinders, and between-
Deformation of main and minor thrust face for each cylinder liner isrelatively less, and the difference of deformation of each linerisa
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