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Preparation and Investigation on Extram e pressure P erformance
of PyDDP Surface M od ified Boratem olybdenum A gent
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(1 Schoolof Chemical Engineerng H arbin Instiute ofTechnologg Hatbin 150001, Ching 2 State Key Laboratory of U than
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Abstract Usng pyrdnum dialkyl d ith bphosphate ( PYDDP) as the surface modifying ageni PyDDP sur
face m odified nano-lanthanun borate and nanomolybdenum disulfide were prepared respectively and borate-
molybdenum agentwas fomed based on the wo canponents Infrared spectrun ( R), X-ray diffraction
(XRD) and transmission electron micwoscope ( TEM ) were empbyed to analyze the structure of nano-
particles The results showed that boratemolybdenum agentw as consisted of nano-lanthanun borate and nano-
mokbdenum dsulfde particles and the particle size was around 30nm to 50nm. The tribological poperties of
PyDDP surface m od ified borate- mo lybdenum agent were evaluated with four-ball testm ethods The surfacem r
cwograph and the elements can positions br he scar of expermentalballwere tested with scanning ekction M
cwoscope (SEM), electron diffractbn X-ray analysis (EDXA ) and X-ray phoioelecton spectroscope ( XPS).
The results show that boratemolybdenum agent possesses better extrem e-pressure poperties and the property
m provem ent of borate-mo lybdenum agent is due to the fomatbn of nowgan ic reaction m an brane
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1 PyDDP XRD Fig 2 TEM mage of PyDDP surface mod ified borate and molyb-

Fig 1 XRD pattern of PyDDP surfacem odified borate and m olybr denum agent
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Tabk 1 The results of four ball experinent
< . Load/k The dian eter ofw om surfice/mm Equalze diam eter N
amp oad/kg
dl dZ d'3 dh /mm !
19 Q0 250 0 270 0 250 Q 257 027
38 Q0 330 0 340 0 330 Q 333 0 34
No additives 549
56 0 380 0 390 0 390 Q0 387 0 39
61 - - - - 0 40
61 Q0 395 0395 0 390 Q 393 0 40
4 41 4 41
1 00% PyDDP surface 06 0 400 0 413 0 400 0 404 0
71 Q 420 0419 0 420 Q 419 0 42
m odified nano- hnthanun 804
b 76 Q0 429 0 427 0 426 Qa 427 0 43
orate 82 Q 439 0 445 0438 Q 441 044
88 - - - - 0 45
61 Q0 370 0 385 0 380 Q 378 0 40
1. 00% PyDDP surface 66 Q 390 0 390 0 400 Q 393 0 41
m od ified nano- m olybd enum 71 0 410 0 408 0415 0 411 0 42 745
dsulfde 76 0 423 0418 0422 Q0 421 0 43
82 - - - - 044
61 Q0 380 0 375 0 385 Q 38 0 40
66 Q0 412 0 405 0 405 QO 407 0 41
1 00% PyDDP surface
71 Q0 415 0415 0 401 Q0 413 04
mod ified borate and 804
bd 76 0 420 0423 0 425 Q0 423 0 43
molbdaum agent 82 Q 432 0 437 0433 Q 434 0 4
88 - - - - 0 45
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Fig 3 M icrographs of thew om surface of the steelball
(a) Lubricated w ith base oil (b) Lubricatedw ith base oil contanng bo

rate and molybdenum agent
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Fig 4 EDXA analyses of elments on the worn surface of the
steel ball

(a) Lubricated w ith base oil (b) Lubricatedw ith base oil containng bo

rate and molybdenum agent
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