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Abstract :

Recently, various after-treatment systems, such as LP-EGR(Low Pressure-Exhaust Gas Recirculation),

SCR(Selective Catalytic Reduction) and LNT(Lean NOx Trap), were developed to obey the stringent emission
regulations of diesel engine. There are many researches on LP-EGR system because it has advantages of NOx reduction

and low fuel consumption. But, condensation water is generated in internal of intercooler tube and it contains various

types of anion that cause the corrosion of aluminium tube. In this study, it is examined that the condensation water

effects on corrosion of aluminium tube. And method for improvement of corrosion characteristics is investigated using

the dipping and electrochemical test.
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Table 1 Chemical composition of A3003 (wt%)
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Table 2 Ionchromatography result of condensation water

Ion Condensation Water (unit: mg/L)

No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7
Acetate - | 193.9]1051.5{174.7 {1269 | - 42.9
Formate - 31.8 |413.5] 66 | 22.0 | 18.0 | 10.5
Chloride | 2.3 | 49 - 6.5 1939 | 322|717
Nitrate - 6 - 61.6 | 514 | 245 | 5.8
Flouride | 0.7 - - 774 | 68.8 | 79.6 | 3.9
Nitrite 10.2 - - 3.8 | 45 | 188 -
Bromide - 2.3 - - - - -
Sulfate | 10.1 | 7.7 - [102.5) - - -
Phosphate | 1.1 - - - - - -

Cu Si Fe Zn Mn Ti Al

Nominal 0.05 | 0.60 | 0.70 | 0.10 | 1.00 balance
~0.20 | Max. | Max. | Max. | ~1.50

Actual | 0.12 | 0.075| 0.44 |0.045| 1.02 | 0.01 |balance
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Table 3 Ion composition of solution for dipping and electro-
chemical test

Ton Amount Ton Amount
(unit: mg/L) (unit: mg/L)
Acetate 1052 Sulfate 103
Formate 414 Flouride 80
Chloride 94 Nitrite 20
Nitrate 62
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Fig. 1 Dimension of intercooler tube
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Fig. 2 Dipping test result of A3003
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Table 4 Chemical composition of improved A3003 (wt%)
Cu Si Fe Zn | Mn | Ti Al
Actual - 10.035] 0.09 - 1.17 10.015 | balance

3.3 A3003 7HAM Axie LHAIM =7 Zm)

A3003 71 AAE A H7Vske] A3003 427 €]
Ak} vl wskgi e & 500417 F A BE W st
L, 71 A3} Fig. 30 e AT

250A1%F 2 500417 Al B Rl 1A

) SR E AR, A ) 2] Ay



Corrosion Characteristics Improvement of Aluminium Tube for Diesel Engine Intercooler with LP-EGR(Low Pressure-Exhaust Gas Recirculation)

250 hours

<t

500 hours

- -

- Q v _‘

Surface

Cross
section

mm mm

Fig. 3 Dipping test result of improved A3003
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Fig. 4 Electrochemical test result of A3003 and improved
A3003

Table 5 Pitting potential of A3003 and improved A3003

Improved

A3003 A3003

Corrosion potential

(V vs. SCE) -0.326 -0.249

Standard deviation 0.012 0.019
A3003 Improved A3003
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Fig. 5 Surface and cross section view of A3003 and improved
A3003 after electrochemical test
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C.R : Corrosion rate (mm/year)

a :Atomic weight
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i :Current density (zA/cm’)
n :Number of equivalents exchanged
D :Density of metal (g/cm3)
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Table 6 Corrosion rate of A3003 and improved A3003

Improved
A3003

A3003

Corrosion Rate

(unit: mm/year) 1.291

0.622
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Table 7 Extrusion pressure of A3003 and improved A3003

Improved
A3003 A3003
Extrusion Pressure
(unit: kgf/cmz) 230 240
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