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Process Improvement of Land System Engine for Visualization
and Increasing Identification of Engine Oil Leakage
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Abstract Engine oil leaks comprise the largest percentage of the major quality problems that have
occurred during the engine production process for military land system equipment over the last two
years. To minimize this, it is essential to understand the root cause of the engine oil leakage and
perceive the more common leakage area, as well as reduce the quality costs of pre-identification for
leaks in the engine assembly process and single items. Therefore, in this study, the mass production
quality of engines installed and operated in power equipment was improved by visualizing the engine
oil leakage injected with the fluorescent dye and increasing the identification of the engine oil leak
phenomenon. For this reason, the possibility of substituting the engine oil was considered and the engine
oil was injected with the fluorescent dye. The maintenance was improved by reforming the engine oil
injection process and leakage inspection process. Finally, these results suggest that the quality costs
between mass production processes can be minimized by ensuring the reliability of military engines by

reducing the user's complaints and improving the quality control capabilities of engine manufacturers.
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Fig. 1. Engine oil with fluorescent dye
irradiated by ultraviolet light

Fig. 2. Fluorescent dye for detection of engine oil
leakage
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Table 1. Characteristic analysis of engine oil and engine oil with fluorescent dye

Characteristic Criteria Engine oil without Engine oil with
fluorescent dye fluorescent dye
Flash point(C) Min. 195 248 234
Low temperature apparent viscosity(-30 T, Pa-s) Max. 7.00 (-20 ©) 4.75 6.10
Kinematic viscosity(100 T, mt/s) 125 ~ 163 15.01 14.73
Viscosity index Min. 85 147 155
Pour point(C) Max. -24 -33 -36
Oxidation Viscosity ratio Max. 1.5 1.2 0.98
stability Increase of acid number(mgKOH/g) Max. 1.6 0.45 0.1
(1655 T, 24h) Sludge attachment state No sticking No sticking No sticking
22 ATQY S HTEA BYol WY QUYL -36 C2 ZHRAY. T
B oA ggdart 23td Ao AL s1=st 23 3t 2% {538 -24 T olst 7|ES FS=orut
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Fig. 3. Observation of engine oil leakage area
(a) Without irradiating ultraviolet light(Engine oil without fluorescent dye)
(b) With irradiating ultraviolet light(Engine oil without fluorescent dye)
(c) With irradiating ultraviolet light(Engine oil with fluorescent dye)
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Fig. 4. Improved engine oil filling process with
fluorescent dye automatic injection equipment
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Fig. 5. Schematic flow of automatic equipment for
fluorescent dye included engine oil filling process
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Fig. 6. Improved engine oil leakage inspection process
by ultraviolet lamp
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Table 2. Inspection area of engine oil leakage parts
for military engine

No. Inspection area

1 Head gasket

2 Head cover gasket
3 Starter gasket

4 FWH(Fly Wheel Housing) gasket
5 Oil pan gasket

6 Oil cooler

7 Oil filter

8 Cylinder block oil line
9 Cylinder head oil line
10 Front/Rear oil seal
11 Qil pipe

12 Qil line plug
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