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Hitachi's exhaust system simulator was developed as a new fatigue-evaluating
apparatus for exhaust parts instead of using the actual engine. In recent years,
the rapid rise in exhaust gas temperatures has affected the results of durability
tests done by oxidation. We have now developed an exhaust system simulator
in a non-oxidation atmosphere that has been able to generate temperatures and
atmospheres similer to those of actual gasoline engines.

© 0J0oQ

ogooooboooooboooooooooobooon
oboooboootooboooooboooooboboooboa
oboooooooobooooooooooboooooo
oooooooooooooooooobooooooo
O0u70o000o000oboo0oooo0ooooobooon
oooooooooobooooooboobobooooao
oooooooooooooboooooboooonoa
ooooboooboooesobobooboobooooa
oobooOoboozoeostoooooolesonnonoon
ooooooooobooooooooooboooooao
oooooooooooooooooobooooooo
ooooooooooooooooboobooobooooo
ooooooooooboooooobooboobooobooao
oooooooooboooooboooooboooonoa
ooooobooooobooloeoobooboonooa
obooooooooboooboooboooooboooooao
oooooooooooooobooooobooooboao
ooooooooooooooooooboooooo
oooo

ooooooboooooboooooboooooboood
obooboootooboooooboooooboooooa

ooooooooobobooboowrpGOoobooooo
oboboootoobooooooobobouooboooooo
ooobooooooobooooobooooobooooo
oooooooooosooooooeoooonoon

1,200

1,100

1,000

900

gooooobDooo0ooooomod
oo,00000da.uO

ooooad —
600
14.7
Rich - OOMJA/FO - Lean

oooooDoobooooobDooon
Fig. 1 Relationships between A/F and exhaust gas temperature.
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Fig. 2 Block diagram of the existing exhaust system simulator.
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Fig. 3 Durability mode of an actual engine
(Heating and cooling mode).
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Fig. 4 Durability mode of an exhaust system simulator
(Heating and cooling mode).
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Fig. 5 Durability mode of an actual engine (Autobahn mode).
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Fig. 6 Durability mode of an exhaust system simulator
(Autobahn mode).
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Fig. 7 Results of the exhaust system simulator test(Autobahn
mode).
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Fig. 8 Results of the engine bench test(Autobahn mode).
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Fig. 11 Change in oxygen content in the exhaust gas from

RN exhaust system simulator.
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Fig. 9 Results of the engine bench test (Autobahn mode).
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Fig. 10 Results of the exhaust system simulator test b1z DOOoDooooooodo
(Autobahn mode). Fig. 12 Cracks starting from an oxidation layer.
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Fig. 13 Mechanism of the crack initiation and propagation.
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Fig. 17 Results of temperature changes from combustion test.
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Fig. 18 Results of oxygen content measurements.

oooooooboooooobuoooobooooboooboo
ooboooboobooboooboobooobzo00nboon
oooboooooobooooobooooobooooo
ooobooooooooouoobooooobooooo
oooooobooooobooooobz2000000
ooobooooooooooooooooobooooo
ooosooooooooooooog

1,200

—[0Oooo

1,000
! --0000

800

600

gmoo

400

200

'}

0 | | | | | |
0 10 20 30 40 50 60 70

0 0 minQ

019 ODOoOoOood
Fig. 19 Results of combustion condition adjustment.
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Fig. 20 Oxygen gas content during cooling.
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Fig. 21 Nitrogen gas service system.
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Fig. 22 Durability test condition.
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Fig. 23 W/G specimen area before
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Fig. 24 WI/G specimen area after test
(Oxidation atmosphere).
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Fig. 25 Surface oxidation layer after
test (Oxidation atmosphere, oxidation
layer thickness:100pm max.).
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Fig. 26 WI/G specimen area after test
(Non-oxidation atmosphere).
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Fig. 27 Surface oxidation layer after
test (Non-oxidation atmosphere).
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