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Quantitative determination method on detergent-dispersant
performance of automobile engine oil

XIAO Mei, MA Deng-hui, ZHANG Lei, HUANG Ying
(School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: To overcome the shortages of time-consuming and large subjective bias in the manual
visual method, a new determination method on detergent-dispersant performance of automobile
engine oil fusing the width of diffusion ring and brightness of settling ring was proposed in this
paper. Based on the differences in chromaticity, saturability and brightness of oil stain aureole in
HSV color space, the maximal interclass adaptive threshold partition was used. Noise and gap
were removed and the sedimentation ring, diffusion and oil ring were segmented automatically
with the assist of mathematical morphology. The diameter ratio reflected the relationship
between the width of diffusion ring and detergent-dispersant performance. The ratio of gray level
difference reflected the relationship between the brightness of sedimentation ring and detergent-
dispersant performance. The coefficient of detergent-dispersant performance could be obtained by
the fusion of the width of diffusion ring and the brightness of sedimentation ring and the
detergent-dispersant performance level of engine oil could be assessed quantitatively based on the
coefficient. The results show that this method can be used to extract the aureole area of oil stain

accurately and quantitatively assess the level of detergent-dispersant performance of engine oil.
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Compared with visual method which only provides the qualitative assessment result, this method

can avoid the subjective judgment errors in manual measurement and improve the objective

reliability level of the measurement result. 2 tabs, 2 figs, 16 refs.
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formation fusion; image segmentation; oil spot test
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Tab. 1 Judgment criteria on DDP for automobile engine oil
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Tab.2 Determination results and comparative

analysis of DDP for four oil spots
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Fig. 2 Detection results of four oil spot
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