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High Temperature Fatigue Strength of the Welded Joint
in Exhaust System
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Abstract

The exhaust systems are usually subjected to vibration or shock at high temperatures. The high
temperature fatigue tests of the exhaust systems are rarely performed in domestic industries due to
limited number of test facility and high test costs. In this paper, the high temperature fatigue test of
some part of the exhaust system, not the whole system, is carried out. The resonator located at the
central range is heated in the cylindrical electric furnace and the alternating load is applied on the end
of the pipe welded to the resonator. The high temperature fatigue strength of the welded joint is
obtained. The location of the fatigue crack is different to that in room temperature.
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Fig. 1 High temperature fatigue test of a resonator in
exhaust system

Fig. 3 Heating the resonator
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Table 1 Fatigue test conditions and results.
. Force Test Cycles to Test
Specimen . .
D Amplitude [ Temp. Failure | Frequency
N) (C) (Cycles) (Hz)
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6317
#3 25 2,000,000 6
#4 520 2,000,000 6
#1 2 222,264 5
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Fig. 5 Fatigue test results at room temperature and
at high temperature
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Furnace

Fig. 6 Thermal distortion of a resonator
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Fig. 7 Peaks and valleys for vertical displacement

Fig. 9 Visible crack (bottom view)
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Fig. 11 Visible crack (top view)

Fig. 12 No visible crack (bottom view)
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Fig. 14 Von Mises stress contours on end plate
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Fig. 15 One high temperature capsule gage(center) and
two general usage strains gages(upper & lower)
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