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Fig. 2 Propagation of shock wave in cone style combustion chamber

0.5

i e T K AR SSIC R TP AR P o R A AL AL 7 B0 Bk A, 5 B & 5E B B i (& 2
(n)~(p)) o T AE 3K Fh B I v, 79 o 0 o ALk 1 1 s R 6 2 v oo A2k 1) I S i RS T i 20 0 A 19 32 95 0 %l
o e s DAL 5 B0 FEAE W9 3 2 A A (81 3 () TG ZE R0 b (B 3(b)) e 45 5 52 B IR

TR B8 3 R R FR o FAT 0k I W00 3% S — 0 %) 8 A L . BT 4 D 3 S TOUHE — 0 %) s g [ 2k L i
JE 3 B 1] g 2 AR G b B UE T T SRR . T ZE G AR B AR AR R (18 mm, 0 mm) ;i ZE I SR AL Y AL AR
(18 mm,39 mm), MEHFH UL, 75 PR M AL (18 mm,39 mm) A #E H izt /= 36 28 T HA I 25 A9 48 %
TEH AR R A 100 MPa BT B0 T PSR A A0 1 8 TR T 5 1K 200 MPa, 2 o Jg R Y 2 A, O
TG (18 mm, 0 mm) , H 8 A X T H A I 50 5 IR . R T AL 8 R A e, DR, T 2E
TEIX 2 A X Il 25 5 52 BV IR , o 5t 02 17 28 rh o0 Ab T JE 30 S A 75 ) 1 o b D A OR

I 2R BV HIATL 9 8 R AR AR R v S R T i A R A D R — A R R A T 1 A% A L FRATTIA
R G — 0 43 RIS E T el D0 A T B DN DX 8 R AR L A BT R 8 R AR 1) i A TR B AR, AT S B R
R 2R BT RSB A A .

() B AR 5 AT TAEAF 5 v W 0 380 %) 6 P A% J i 42 T AL 1) e g s ) i 4 320 a5 A7 4R s — ), e
SN 5 Frs . S5 R TR B AL R 1 AL L IR T R O N S B D R b T, R 3 R A R R

(m) t=48 us (n) t=50 pus
p -




60 5% 1 5 i B 35 %

10 MPa, FIHE 90 H 72 A A I o A% S 5 Wi 0 80 10 3 00 AR > 0 DRI b o 92 30 ol R v A% JRR RS M
03 A T R 7 0 AN RE ARSI ZE TOUAR BT /K 2 B9 TR 1 i B o R 8 IX I, 15 2 I 7K 32 19 T ) 7 3 0L 1y
T A A T M I R ) S S BT ZE AR AR

(a) On both ends of the angle (b) On the center of the piston
p/MPa p/MPa
. 120.0 - 120.0
108.0 108.0
96.1 96.1

84.2 ]
Both ends is easy

Fip s
) to be damaged Piston center is easy
] 60.3
to be damaged
48.4
36.4

3 HE TR A e 2 I e R DX 35K

Fig. 3 The highest pressure region of cone style combustion chamber
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Fig. 8 Propagation of shock wave in flat style combustion chamber
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Damage mechanism of detonation wave to piston
in combustion chamber with cone-type roof

Yao Chun-de', Xu Han', Yao An-ren’, Tang Chao'
(1. State Key Laboratory of Engines, Tianjin University , Tianjin 300072, China;
2. School of Materials Science and Engineering , Tianjin University ,
Tianjin 300072, China)

Abstract: For the internal-combustion engine, super knock produced by new combustion system may
cause detonation in combustion chamber, which may damage the piston. 2D numerical simulation
which is conducted by Ansys Fluent is used to investigate the propagation and reflection of detonation
wave produced in combustion chamber with cone type roof. The overpressure distribution on top pis-
ton surface is obtained. Numerical simulation showed that the detonation wave could converge in spe-
cial zone because of the shape of combustion chamber, which made the overpressure there much high-
er than that in the other zones. The numerical results were compared with the experimental damaged
pistons, and it”s found that the converging of the detonation wave found in numerical simulation could
be the reason that causes the piston local region damaged under super knock. The results obtained in
the study provided an important reference to the shape design of combustion chamber in order to avoid
piston from being damaged by the detonation wave.

Key words: mechanics of explosion; damaged piston; shock wave; combustion chamber shape; con-
vergence
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