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Failure Analysis of the Casting Aluminum Pistons of Internal Combustion Engines

MEI Hua-sheng, XIAO Yong, LI Rong-qiang, ZHANG Xiu-rong ,WANG Chang-peng
(Southwest Technology and Engineering Research Institute, Chongqing 400039, China)

Abstract: The fracture failure reason of the casting aluminum pistons of internal combustion engines was analyzed by means of

chemical composition analysis, SEM analysis and metallographic examination. The results showed that the microstructure defects and

lots of Fe—phase inclusions in material were the main reasons which led to earlier failure of the workpiece.
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Fig. 1 Macro-appearance of two piston samples
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Fig. 2 Fracture surface macro-appearance of 1% sample
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Table 1 Chemical composition of piston %
Si Cu Fe Mg Ni
v 11,0~ 0.50 ~ 0.80 ~ 0.50 ~
2] =<0.
PAZK 13.0 1.50 0.70 1.50 1.50

Szl 12.51 1.33 0.79 1.06 1.17
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Fig. 3 Micro-appearance of fracture
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Table 2 Analysis results of energy spectrum %

(VA= Ni Al Si Fe Mg
1 2.31 3.03  94.66 — —
2 1.00 5.80  92.18  1.02 —
3 10.76  77.52 8.6l 3.70 2.41
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Fig. 4 Metallographic structure of piston body
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Fig. 5 Metallographic structure in crack source zone
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Fig. 6 Metallographic structure in crack source zone
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Fig. 7 Macroscopic metallographic structure of two piston samples
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Fig. 7 Punch (material; Crl2MoV)

4 £iE
it AL E 2 ROk, FTLA th % Sehg

B A AR B, O FL 2 A RO R A%
Bds, HEMRIFIRZ Zmt TR N E A Bt

THORHZR G 1 PERE . TR T 57 2 11 ]
T E L LT A0 2 TR 2R Ak [N 2 B i e
JO7 A T 45 oy i A 2R ki 5 | R e ik 2L, 3K
AR T Z R A& S22 FE U
SRR, PRHILBGIE B 5 < 1% 28 1Y Do ) A4 1) 1 AR
UF R TR

SZ 3k

(1] Tk, ¥, e, %, PRPLE S 40 6 2E T
PAIBATHT[T]. ARPUEDFFE 2007 (11) :211-213.

[2] fFbfoh, BEFTME, TAH B, 55, KRI)FRIEMPLIG R
RIT]. & E AL 2007 ,32(S1) :286-289.

[3] RZT, kKA, 535, 5. 2861 AU FH S8 AL G 2826
BT PTRREE [ T]. WIABL S Bl )13 8 ,2012(1) :51-54

(4] BEIE, 28k, 5K, % DW-34.7/ (11.5-53) X K
MR ZE 5 Tk W R R AT [ 1] ARG 50 - ) 3
S3ME,2010,46(7) : 450-455.

[5]  BRSCHE, A5 80 R IR, SeThBLTE 28 71 24 2K 8o it
[J]. &)@ 2011,36(Z1) :116-121.

....................................................................................................................................................................

MESE 2RI BER I, Bt R [, i H Al
I B o R R P e 225 B AR Z AR
FIFHR R, 4% L TR T3 R RO A5 2R, ARG |
JRE IS 75 iy 45 77 T E AR A R H A4 80
PRIESR . gt PR T B Bos K Aol br e, 2
TRBARN R ZAFRRA I B2 56 19 52 5t B 45, JF
Ho 5 HHi L A S br ZOR A& B , 2280 iitJ7
TR T R B B TR S, B A
S, Bt R A RO 45 SR AT 5 B Al A 7 Y 52
PRESK,

S0k

(1] Hp¥eIN, 250, 3080, 25, JE TR 4 v i 5 1)
ARV ST K [T]. BE Tk, 2011(7) :6-9.

(2] AEFEL vha o R Bl i T2 M8 [T]. 48T
(&INT) ,2008(6) :58-59.

[3] %2, BES. NSRRI (], ARSI
2011(4) :27.



