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A study on the improvement of a powerpack manufacturing process
to prevent sludge in cooling system
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Defens Agency for Technology and Quality, 2Hyundai Rotem
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Abstract The main purpose of this study was to identify the cause and prevent sludge build-up in the
coolant of a Wheeled Armored Vehicle. Sludge found in coolant took two forms: organic and metallic.
FTIR analysis showed the organic sludge was composed of release agents and grease used for hose
assembly, and ICP-OES component analysis showed the main component of the metallic sludge was iron.
A review of possible sources of this iron identified the use of industrial water not containing rust
preventative as coolant used in the powerpack performance test. Sludge build-up in coolant was
prevented by improving the assembly process and test procedure using coolant flushing equipment to

remove unspecified foreign substances.
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Fig. 1. Schematic diagram of powerpack
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Fig. 3. FTIR Spectroscopy analysis result of sludge and

organic substances used in manufacturing
process
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Table 1. ICP-OES Analysis Result of Sludge

Element Concentration Element Concentration

(mg/ke) (mg/kg)

Cu 459 Na 2,540

Ni 1,570 K 5,930

Mn 426 Ca 16,200

Ba 108 Mg 2,550

Zn 7,810 Sr 199

Fe 147,000 Si 3.070

Cr 152 Mo 66.5

Al 41,000 Ti 36.6
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Fig. 5. Manufacturing process of hose for cooling
system
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Fig. 6. Visual inspection result after the
improvement of manufacturing process
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Fig. 7. Rust inside the cylinder head
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Fig. 8. Visual inspection result after the
improvement of test procedure
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