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Failure Analysis for Fracture of Crankshaft of Automobile Engine
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Technology and Industry for National Defense, Chongqing 400039, China)

Abstract: The failure analysis for fracture on crankshaft of automobile engine was carried out by inspection of fracture. ex-
amination of microstructure and macrostructure, energy spectrum analysis and chemistry component analysis. The main causa-
tion of fracture was that there were some nonmetallic inclusions in the source of crack and some microcracks on the sublayer. It
is suggested that the technique of heat treatment should be improved to make the microstructure of crankshaft uniform, and the
steel with less content of nonmetallic inclusions should be selected.
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Fig.1 Macro-appearance of the fracture of specimen
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Fig.2 Appearance on fracture of specimen(25 times)
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Fig. 3 Appearance on fracture of specimen(50 times)

Fig. 6 Appearance on extended position of fracture(3 000 times)
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Fig. 7 Appearance on extended position of fracture(1 200

times)
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Fig. 8 Configuration of crack (200 times)
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Fig. 9 Transverse microstructure of fracture(500 times)
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Fig. 10 Vertical microstructure of fracture (500times)
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Macrostructure on the position of the fracture of

Fig. 11

specimen
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Fig. 12 The position of spectrum 1
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Fig. 13 Spectrograph of energy spectrum analysis of

spectrum 1
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Fig. 14 The position of spectrum 2
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Fig. 15  Spectrograph of energy spectrum analysis of

spectrum 2
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Table 1 Chemistry component of metal used for crankshaft

%
I E C S Si Mn p Cr
40Cr 0,37~ 0.17~ 0.50~ 0.80~
e <0.035 ) <0.035
fEER 044 0.37  0.80 1.10

S 0.40  0.014 0.26  0.53 0.012 0.85
3 D&

i ol B Rk B8 A 27 i o 53 A 2 2R U B L R i B9 41
BHEA 40Cr R A S 9 A ZER L HERR 14X T 2
RORZ IR . RS S AR 20 A L A1 R S AL U AR B A Tl
i A DB 25 PO PR Bk 2 A 1 — s R R AR T Bl Y
PEIFPERE" . M ZLLC BT 1 43 BT FRE 1 43 AT 4k T
it i 1 RSO SR R B s R AL L
BT IR it T 2 A0 B0 32 D IR R R BCTR AR Y
AR £ Ja e 24 AU 3R T Y LR RS

4 Z5iE

AR ICHCHE Al BT el b R Bl 2 2P B 4
i B 0 T 25 PR B FR AR A7 7E L B e LA 3 2) 1
e AR 2 J8 Je 2 Wy /N AN AL

SE Wk

(1] ZeiE. w00, &R MAL B IM]. Vb . i R R
#£,2003:305—310.

(2] EEMN SRR SR IM. JEat: e Toll it
2002:215—219.

(&% 26 ®)

[3] FERUBXHLEE, &9, % RIKEASEBEE TS
[J]. BRAC K L, 2007, 24 (1) . 76 —77.

(4] PERE FET L ABEHEBIFIMI] JE5 LR Tolk
fifAt, 1995.67—78.

[6] sk&EIC i T 2 IMI dbut: JUA Tk I it
1998:110—157.

L6] BEfRRl. Hf & T8 R B M. b 50 AL Tl th Rt
2004 :134—212.

[7] R BRBFRE AR LM dest. BB Tk i,
1995:171—189.

[8] PENOYER J A , BURNETT G, FAWCETT D J.
Knowledge Based Product Life Cycle Systems: Princip
Les of Integration of KBE and C3P [J]. Computer-Ai-
ded Design, 2000, 32: 311—320.

[9] PENG Y H. ZHAO Z. RUAN X Y. KBE Technology
in Engineering Design[ C]. Proceedings of International
Conference on Engineering and Technological Science
2000, Session 1,Beijing: New World Press,2000:94 —
100.



