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Fig. 1 Cracking position
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Fig. 3 Optimized structure
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Fig. 4 Temperature field distribution after structure being optimized
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Fig. 5 Rectangular runner design, turbulence is more likely to occur in the four corners
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Fig. 6 Circular runner or oval runner design, air flow is unblocked
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Fig. 7 Design drawing of runner at the air flow collection location on the flange
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Fig. 8 Failure position

SHREARHETEAEGIR, BIEARZTTHSE
RETMRSHEE, RIERAFREENTE. RS
W EREZ—,

STEK BB AR EH SN R EE —
EMEX, T YERESE TR~ E T
A,

STIEE G MERIESSHNIEHNERERE
30% ~ 50%2 [B)44F M ,

XIS 1R B FE AR B S| SR AU IR (D S R BRI

Eo HFREE ERERS
Fig. 9 The installation site of the shield on the exhaust manifold
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Fig. 10 Exhaust manifolds before and after the strengthening ribs being added at the failure position
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Fig. 11 Reinforcing ribs (a) and reinforcing plates, smooth transition (b )
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Fig. 12 Mechanical properties of materials at different temperatures
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Fig. 13 Tensile strength of heat resistant steels at different temperatures
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Fig. 14 Thermal fatigue crack initiation after fatigue testing at elevated
temperature of 950 C
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Fig. 15 Chemical composition of black particles at the
grain boundary
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Table 1 Comparison of service life of exhaust manifolds
made of different materials
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Fig. 16 Head of iron liquid concurrent near the heat effect zone
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Failure Analysis of Exhaust Manifolds from Different Materials

ZHAO Xin-wu
(Xixia Intake & Exhaust Manifold Co., Ltd., Xixia 474500, Henan, China)

Abstract:

During the service of exhaust manifolds, the major failure forms are deformation and failure. The first
is deformation, and the second is failure under the extreme state. Through the analysis of failure causes
of exhaust manifolds from the different materials, it is concluded that the failure is mainly caused by the
following reasons: local unreasonable structure of products, improper smelting and casting process design,
etc.
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