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Analysis of Aluminum Alloy Surface Formed by Rust-preventive Additive Component of Coolant
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ABSTRACT

Coolant protects the engine water jacket against
rusting, in other words, it acts as a rust preventive. The
rust preventive performance depends upon the type and
quantity of the additive.

Automotive coolants used in recent years can be
broadly divided into three categories depending on
the type of additive used: organic acid coolants,
phosphate coolants, and silicate coolants.

In this research project, we studied coolant additives
that provided aluminum with corrosion resistance, by
combining organic acid coolant with organic additives
that have a long heat-resistant life. The coolants were
compared by analyzing the aluminum surface after the
metal corrosion condition.
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Fig. 1 Coolant formation in each region
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Table 1 Test coolant composition

Test Comparative
coolant Organic acid coolant § Neox
Additive 35|83
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Carboxylate-b ‘ ‘ . . . . ‘ .
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Fig. 2 Jet erosion-corrosion test apparatus
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Table 2 Results of coolant test

Mass Appearance
A -0.83 mg/cm? Black
B -0.02 mg/cm? Black
Organic Cc -0.05 mg/cm? Black
acid
coolant
D -0.08 mg/cm? Black
E -0.17 mg/cm? Black
F -0.05 mg/cm? Black
[0
-% ngz?grite +0.01 mg/cm? Silver
I
E’ Silicate
5 .
S coolant +0.01 mg/cm Silver
goood
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After test
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Organic acid
coolant

Silicate
coolant

Phosphate
coolant

Appearance

-

Magnification
(x 1200)

o

>

'!’\

L3

\J\w
\A‘

r".

£

Mass

-0.02 mg/cm?

+0.01 mg/cm?

+0.01 mg/cm?

Fig. 3 Appearance and mass of aluminum after coolant test
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Fig. 4 Depth profile of each component of aluminum
surface before coolant test
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Fig. 5 Depth profile of each component of aluminum

surface after phosphate coolant test
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g. 6 Depth profile of each component of aluminum
surface after silicate coolant test
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Fig. 7 Depth profile of each component of aluminum
surface after organic acid coolant test
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Fig. 8 Aluminum exfoliation mechanism in organic
acid coolant flow
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coolant change test

1
! Oxygen layer
100 |—

— Al

Atomic %

0.0 0.1
Depth um

Fig. 10 Depth profile of each component of
aluminum surface after coolant change
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1 Oxygen layer_

100

90 — Al
80| —=— 0
70 .
X 60f - 8
o Cu
‘E 50}
S — P
< 40

30
20 r
10|
0

0.0 0.1
Depth um

Fig. 11 Depth profile of each component of

aluminum surface after coolant change
test (organic acid — phosphate)
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