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Table 1 Main technical properties of oil-soluble organo-molybdenum additives

Magor component/ %

Code Name Appearance QOil lubility
Mo S P
MoDDP Oxymolybdenum dithiophophate Qily liquid Good 8.0 15.0 7.0
MoDTP Molybdenum dithiophogphate Qily liquid Good 7.0 8.0 8.0
. GCr15 (@12.7mm) . 392 N,
1.2 1450 r/ min, 30 min,
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(a) Lubricated (b) L ubricated with

(c) Lubricated with
withL P LP/ MoDTP L P/ MoDDP-MoD TP
Fig3 SEM morphologiesof worn sted surfaces lubricated with LP (a) , LP/ MoDTP (b) , and L P/ MoDDP-MoD TP (c)
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Tribological Propertiesand Tribochemical Mechanisms of
Oil-Soluble Organo- Molybdenum Additives

SHI Pei-jing' , XU Binrshi', MA Shi-ning*, QIAO Yulin', L1U We-min?, XIA Yarrqiu?
(1. Key Laboratory for Remanuf acturing, Academy of Armored Force Engineering, Beijing 100072, China;
2. State Key L aboratory of Solid L ubrication, Lanzhou Institute of Chemical Physics,

Chinese Academy of Sciences, L anzhou 730000, China)

Abgtract: A four-bal machine was performed to investigate the tribological performances of organo-Mo coum-

pounds (oxymolybdenum dithiophogphate and molybdenum dithiophosphate, coded as MoDDP and MoD TP, re-

gectively) as additivesin liquid paraffin. The synergetic friction-reducing and antiwear function of the two addi-

tives was a9 examined on the same test rig. The morphologiesof the worn steel surfaces and the elementa distri-
butions thereon under the lubrication of liquid parafin and liquid paraffin containing different additives were ob-

served and determined by meansof scanning electron microscopy and energy di persve ectrometry. The chemical

states of some typica elementson the worn steel surface were analyzed on an X-ray photoelectron spectroscope. It
was found that MoDDP and MoD TP as additivesin liquid parafin had good anti-wear and friction-reduction prop-
erties to the sted-on-steel system, which was attributed to the formation of a reaction film composed of Mo$S; ,
FeS, and MoO, , by way of the tribochemica reaction of the additives, and a deposted film composed of phos
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phate, on the worn steel surface. Moreover , the two additives had synergistic friction-reducing and antiwear f-
fect , which was closaly related to the chemica statesof Son the worn sted surface.
Key wor ds: oil-luble organo- molybdenum compound; additive; friction-reduction and antiwear behavior ; tribo-
chemistry
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