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Table 1 The chamical structuresof lubricants to be tested

Pgper designation L ubricant name

Cheanmical structure

Ketone A 2, 4-Pentanedione CH3COCH2COCH3

KetoneB 1,1,1,5,5, 6, 6, 6Octafluoro-2, 4-hexanedione C2FsCOCH2COCF3

Ketone C 1,1,1223,3,7,7,8,8,9,9, 9-T etradecaf luoro-4, 6-nonanedione (CF3aCF2CF2CO) 2CH 2

KetoneD 4, 4, 4-T rifluoro-1-phenyl-1, 3-butanedione CeHsCOCH 2COCF3
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Table 2 Friction coefficientsand wear volume loss of lower steel disc lubr icated with var ious diones
Sanple Friction coefficient u W ear volume loss/10" Smm?®
300N 350N 300N 350N
Ketone A Q13 Q 180 90 16
KetoneB Q 15 Q 150 24 15
Ketone C Q 14 Q 140 22 21
Ketone C’ > Q 145 - 28
KetoneD Q17 Q 150 18 8
. 2,4 .3 300N . Fis 685 5 &V 688 9 e/,
: : : : CF el
; Fex 711 3 &/, FeFz
C ,
B. 350N , 3 , FeFz
: 222 SEM /EDS
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300 295 290 285 280 545 540 533 530 525
Binding energy /eV Binding energy /eV
(@) Cis (b) O1s
A
B
B
700 695 690 685 680 740 730 720 710 700
Binding cnergy /eV Binding encrgy /eV
(C) Fis (d) Fex
Fig 1 XPS gectraof some typical elenentson theworn steel surface lubricated by ketoneA and ketoneB
1 A B XPS

S = :}i '. 3 B e e
(a) Surface lubricated w ith A (b) Surface lubricated w ith B (c) F on surface lubricated w ith B
Fig 2 SBM /EDS magesof theworn surfaces lubricated w ith ketoneA (300N, 10min) and
fluorinated ketoneB (350N, 5min, 400x )

2 A B SEM (x 400)
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Tr ibological Behavior and Action M echanisn of Several
Fluor inated D ionesasL ubricants of a Steel-on-Steel Systan

ZHU Jiamei, L U W eimin
(State K ey L aboratory o Solid L ubrication, L anzhou Institute of Chemical Physics,
Chinese A cadamy o Sciences, L anzhou 730000, China)

Abstract: The friction-reducing and antiw ear behaviors of several fluorinated diones as lubricants of a steel-
on-steel frictional pair were comparatively evaluated with that of 2, 4-pentanedione on an Optimol SRV
oscillating friction and w ear tester in a ball-on-disc configuration The action mechanign of the lubricants
w as explored based on the observation and analysis of the morphologies and elanental distributions of the
worn steel surfacesw ith a scanning electron microscope equipped w ith an energy digersive gectrometer
attachment and the analysis of the cheamical states of the worn surfaces on an X-ray photoelectron
gectroscope  The correlation between the chemical structure and the friction-reducing and antiw ear
behaviors of the fluorinated diones as lubricantsw as discussed, w hile the load dependence of the friction-
reducing and antiw ear behavior of the fluorinated diones as lubricantswas exanined aswell The results
show ed that fluorinated alkaryl dione had better antiw ear ability than fluorinated alkyl dione T ribochem ical
reaction was involved in the sliding of steel-against-steel lubricated by the fluorinated diones, with the
generation of a surfaceprotective layer composed of inorganic fluoride FeFz, which together with the
adorbed film of the lubricant contributed to mprove the friction-reducing and antiw ear behavior of the
fluorinated diones as lubricants How ever, the corrosivenessof the fluorinated dionesw as ineligible In other
words, the fluorinated diones of excessive corrosivenessw as hamful to the friction-reducing and antiw ear
ability ow ing to increased corrosion to the sliding surfaces of the steel-on-steel frictional pair.
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