5529 & 5 9 W M= NFER Vol. 29 No. 9
2014 % 9 A Journal of Aerospace Power Sep. 2014

XE4HS:1000-8055(2014)09-2150-07 doi: 10. 13224/j. cnki. jasp. 2014, 09. 019

= 58 1L 7R ZE IR 0 SR R T 5%

ZEEA, KETE', Raxd', REB
(1. JemtBEE TR HLARS ZE4i~£ Bt . JEAT 1000815
2. ARALKFIKRLRSE HULARAEBE . KB 450011)

1% E. B A AVL FIRE W JERSMALIETT T A4 30 BE A RS T 00 B 9 S8 08 A e 0% B (A 400 T e iy
FE T % B S IMLAE A T BE SR Be T 00 I ZE A BR T TH5 00 $G B4R 38 T ANSY'S #E47 T3 28 19 be ik
A FRITT A BT, 45 B T 30 BEBR RS 0T 36 2 B8 1l (9 52 M BU AR L EAT T 06 2248 1l iy SR 0 LT B 25 2R 5 6
RILAW) G G5 R T HE ST 0 BE T B D 3k TT LAR g b AR AL T S 1) 58 ok 3k AR 5 S T AL T 28 S L R AR K
A BN FE 0 11 I AR SR R T A% A R BB T I o b o P S R R e R U1, DA G 5 kA e
Tl G 2880 5 58 Tl Sk i S 2 LA 11 B R 2 8 DR Wl /D o R AL AR B TR 15 00 B 3 B e {5 Rl T B ol B 1D 1Y
RT3 I AR Dol 11 0 3 A % 12 0 /1N

X # W LML TRZE; WEUNER; UTREMRBE; bebh

RESERS: V215.4 MEARERD: A

Investigations on ablation failure of high-power pistons
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Abstract: Numerical simulation of combustion characteristics at wall burning condition
in a dieselrengine was conducted using software AVL FIRE, and the thermal boundary condi-
tions of finite element calculation for piston at wall burning condition were obtained. Moreo-
ver, the finite element analysis of piston during ablation process was carried out using soft-
ware ANSYS, and the rules of influence of wall burning on piston ablation were achieved.
Meanwhile, a corresponding experiment of piston ablation was made on the diesel engine,
and the calculated results accorded with the experimental results. The results show that the
resolving method established can be used to simulate the ablation process of piston. The ab-
rasion of injection nozzle, which leads to bigger gas temperature and wall heat transfer coef-
ficient of gas on piston throat in a wide crank angle range, may cause ablation failure of pis-
ton. Meanwhile, the ablation amount firstly increases and then decreases with the increase of
diameter of injection nozzle, and peaks when the diameter increases by 15%. The ablation

amount increases with the ablation time, but the speed of ablation reduces slowly.

Key words: diesel engine; piston; injection; wall burning; ablation

45 B B8 :2013-06-17
EETWE : BHRE ST L BRI (613570303)
YEE B v B2 (1980 —) , B T g i B BT L 20 L 3280 A 3 PO ML AL 30 3R 0 1 5 AU 95 R 5.



509 4]

ZERI A R BRI R e il R AT AT 2151

B 5 12 5 SR R 2 v RN S T AL EE AR 1 KR
6 3 ML I i v 3 R ) R B Y ) R
J2 ST ML R R 114 SR Ak BOCSE I B BT N i R
IKF] 1800~2600°CH, S HORNBA L 12 H b 19 75
FES A far TG 0. 20 H TN 1k IS SE Y s e L
T4 T 400 °C . 5 i 8 A 400 ZE MR IS
S T T FE e Tl A R AL IR I R A T R T S
ML IE# TAE.

B N S X 45 b b R R R i AT T 1 2T T
TH AR X be il (i ik 5% E 2R L 7EdE &
JE AL 7 T X 42 T A R B8 Tl A 5 A I 4 E 1Y
SCHRE A, I H 32 B 4 R ot be bl 4 R T
Xif I il 4 T B AR 2 D B /DD I X e 3
BLTE ZEBE 1k i AIF 5E 8 AR v A X e o Jit DR 11 ]
A3 AT B T 5 it 5 T o T 2E 58 ok A BILERF 5T LK
B LA SR 50 B 58 07 18 LT Ry 25 1. R A
BN FE MBS T A T IR A 9T L 402 1 ZE e il ) JL
A, Ry I FE AT AT 114 o B L i DR A AR N T 1k

Bl o A 5 i Ak S TR LR A2 17 P s B TG S
Mg 1 Ab Bt G AT T 255 40 . BHR A AVL
FIRE X} 1% #) 5% i AL #F 17 A Rk 19 B fe A U
T 2 12750 S il DR TR FE B il T 00 R ZE 3R 1T
1D B 265 18 T ANSY'S X 1628 58 ol it
178 BRIT M DT A5 HHE 287 s Tk AL A

1 AR ALIE

R SCEF X 28R R A9AR & @ 4R BEAT R i o)
Br. R AETESE A 1528 2 TR 58 1l 3 A0 4% AR
g3 — e PRI AR AL 2 R O 455
S ATUAR R oty B A T PR S e R T o A
R 5 1S 1) Jo 450 2K 7 3C 2% TR ) 19 A8
by 2 ATLARR . A g i AR O O 2 A B BOR AR
A1 By WU B, G BT A DLR BRGA E
JEE T 3% 2 T A 6 2 R I R AR T B 0 i R
BE. 5 2 Br B e B B B BE R
ol 8 R R DR T T T R T, B ol ) 9 2E SR 1
I 220 2% B A I IAPR B R . HF BE A B i A, ARG
— i 0 F T 2E 1 Sk TRk AT A L — R 0 1] 9
FE N TR IR 18 L e Ty B T 04 3 O B R B A
W B HLAR R A AR

S BIL A IR o 1R ik e 5 S X 3 2 TOUAR
AN Ty ¥ D 1) 1k 8 A TOURS 3 TR 45 S J0R g DX T 4 3 1
I FE TR be b A1 X 1% B Sl AL 3 20 BE S Jon
1 ) 16 JE MR 1AL HE B 00 e BE R R AT 23 A
WS, S Bk AR e el 1) 358 2 08 7 B UL BT T 58 3

for WAL AR I 20 A Bt DR 5 il i ek ek 18] i
TR M AL L AR BT OR,  EOU AR  n fiE ih
R FE MR TG FE 0 A AR R B 2 i D
PUIG 33 88 8 73— 31 W AR, — i B 5 7 Mk 11 22 1 R
e o IR 180375 ZE Mk 111 A2 110y 30 BE MR 5 , 5 1% ZE Wik 11
i JEE R o < S B R A L 1 2 S Bk ik,
F1 RELRINIESESH
Table 1 Main performance parameters for a type

of diesel engine
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combustion chamber after top dead center and crank angle of 18°
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Table 2 Heat transfer boundary of piston surface
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