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The Deterioration of Lubricants in LPG Engine
JaeKon Ryoo, WoeSik Moon
Daeduk Institute of Technology, SK Corporation

Abstract - Recently, the population of vehicles using LPG as fuel has been increasing due to relatively

low fuel price and low tax. Although gasoline engine oils are usually used to lubricate LPG engines, some

troubles such as oil thickening and TBN depletion were found in them under severe operating condition.

In order to investigate the deterioration mechanism of lubricants in LPG engine, field trials were

performed. The results from the field trials showed that the deterioration of oils in LPG engine is different

from that in normal gasoline engine. LPG engine oil was deteriorated mainly through oxidation and

nitration at high temperature rather than contamination of fuel combustion products.
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Table 1 Total LPG vehicle registration 2
A A LPG 3% | LPG X%%Zu| &
‘004, | 11438296 926,000 8.12%
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Table 4 The property of test oil

L1 L2 L3 L4 LS

Performance SF SF+ SF §J SJ+

- KV @40°C . mm?/sec 69.80 | 68.70 | 66.94 | 7791 | 7538
48 54 kele's 47 4% KV@I00T . mm¥/sec | 10.69 | 10.60 | 1028 | 1183 | 11.47
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Fig. 1 Change of oil properties with use in LPG engine : (a) viscosity change (b) Total acid number
change (c) Total base number (d) Aluminum element in drain oil (€) Iron element in drain oil (f) Copper
element in drain oil
Table 5. The property examples of heavily deterioratied LPG engine oils”
AAF 1 2AF | FHALY | KV40 [KVIo0| TAN | TBN | PI Al Cu Fe Pb
km mm’/sec|mm?/sec] mexong | mexorg | Wt% | ppm ppm ppm | ppm
A X1 13000 64.17 | 993 312 49 <0.05 86.4 3 25.0 0
A X1 12581 65.68 | 10.44 | 3.08 7.43 <0.05 23 1 24 0
A X2 12000 152.75 | 1486 | 2.03 348 | <0.05 26 84 30 496
A X2 12800 170.84 | 16.42 | 27.61 3.71 <0.05 26 96 29 650
B X2 15481 102,18 | 1255 | 16.21 0.07 | <0.05 5 354 22 484
A X3 15200 72.69 | 10.58 5.82 3.75 | <0.05 24 19 9 11
A X3 12500 7204 | 11.01 438 -1 553 | <0.05 23 5 20 3
B X3 13201 73.72 | 11.13 5.85 4.2 <0.00 5 18 38 16
) PI: Pentane Insoluble
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Fig. 2 Comparison of oil deterioration in LPG engine with that in gasoline engine : (a) viscosity change
(b) Total base number (¢} Aluminum element in drain oil (d) Total Acid number
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Fig. 3 The effect of viscosity on wear element
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Fig. 4 Variation of aluminum wear with calcium
content in engine oil
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