RN

Juootdogtubtgbbotdbotdod
oot dogdn

Study on Estimation Method of Anti-oxidation Performance for Engine Oil
Deterioration Monitoring System
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ABSTRACT

The research discussed in this paper demonstrated the
existence of a strong correlation between the anti-
oxidation performance of engine oil and the production
of sludge. Analysis of the deterioration mode of anti-
oxidation performance in component tests and engine
bench tests of engine oil indicated that the reaction
mechanisms causing engine oil deterioration could be
approximated by the superpositioning of zero- and first-
order reactions. The results of these tests also
demonstrated that heat, air, NOx and unburnt fuel are
major factors in the deterioration of anti-oxidation
performance. Detailed analysis resulted in the proposal
of a general equation for the deterioration of oil anti-
oxidation performance, which enabled the degree of
deterioration to be estimated.

Actual vehicle tests showed that the use of the
equation enabled accurate estimation of the deterioration
rate of anti-oxidation performance, indicating that the
method has potential for onboard use.

gooogd

goooooboobooobooooooooooooooon
goboboboooooooooooooooboobooooo
Lt poOoooO0o00ooOobOOoOooobobooooooobooDo
ooooOoOooooooooooooooogoremmed

gbobooooboboboooboobooooooboon
goboboooooooooobooooooooboooooo
gboboboooooooboboboboboboboooo
ooerm

gboboobobobobooooboobooooboooboon
gbooboobooooooooooobooboboboobo

gbobobooogo

https://doi.org/10.69239/hondatechnicalreview.2007 19 2 15

goooboobooboooooooboooooooooboobooo
gbobobobobooobooboobobobobooog
gooooooo
gboobooboobobobobobobooooooo
gooobobooooooooboooooooobooboooo
goooboobooooooooboobooooooboobooog
gbobobobooboooboooooobobobobo
gbobobobooboooboooobooobobobobo
goboooooobooobooboobooboobogon
gboboboboobooooooooobobobobo
goooboobooooooboboobooooooooobooooog
gbobobobobooooooooobobobobo

0 830



Honda R&D Technical Review

Vol.19 No.2 (October 2007)

gooooo

gboboboobooboobooboboooboooboon
googbooobooobooboooboooboobooboooboooon
ooooOooooOoooooOooooee=empooooon
gbobooooooobobobobooboobooobooon
gbobooooobooboboboboboboooboooo
gooooofgooo0o0oooo0oobooooDooo
gbobooooooobobobobobobooboooo
goboboooooooooooooooooboboobooooo
gboboooooobobobobobobooboooo
gobobobooooboooboobooboboboooo

gbobobooboobooboobobooobooboban
gobooooooooobobooooooboboobooooooo
goboooboooboboooboobooboooboooboooboooon
gobobooooooobobobobobobooooo
gooobooo

uoboooobooooooooobboon

21.00000000000000

Fig.10DOO0ODOOOODOOOOODOOOODO rROO
OOMRO"M ROOC OOOMmMROO"MOOOOOOO
gbobooooooobooboboboboboobooo
gooooOoOooooooooOoOoOooooooogoeem
trggo0o000o0ooO0o0oooooooooooooo
RO"0O RooO"O0OOOOOOOOOOODOOOOODODOO
gboooooobobobobobooboobbOROOH
O00000oOoOoOoOoOoOoOoOoRrROOHD OO ROPO ROO!
goboboboooooboobooboobooo

22.00000000000000
gobooobooboooobooboobboooboo

Base oil R-H
A
RO + ROO'O

- R
Peroxidel
decomposer

Auto-oxidation

Chaind
terminator

Inactiveld
substancel]

J—

Inactiveld
substancel]

ROO'O

Fig. 1 Mechanism of engine oil auto-oxidation and
terminal reaction

Table 1 Engine specification and test conditions

Engine specification Water-coo!ed 4-cylinder O
2.4L gasoline

Mode Medium speed mode
Antioxidants 0.2 wt%
Sec-ZnDTP 0.5 wt%

Engine oil formulation Detergents 3 wt%
Succinic imide 5 wt%
Base oil PAO
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Fig. 2 Deterioration mode of anti-oxidants and sec-
ZnDTP in engine bench tests
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Fig. 3 PDSC analysis chart for fresh API SG grade oil
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Fig. 6 Comparison of actual OIT with superposition line
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