¥4 H£2W AR
20184E2 H SURFACE TECHNOLOGY - 89 -

& F A& ZDDP R 0k B B 1
B i R H BB

IR IR, S

(1.BBEITXRZ YIMIESER, WK 8% 266520;
2. PERZER=INCEDIEART BINEBERERENE, =N 730001)

B OE. B RM S AT AR AAKEL B ik R AR AR R, #E— IR B IR ARAE A e ] B
o B AIE ik R AKEE R o 12 ( PAO-4 A= PAO-8 )4 R ahid , vA =k ik — # X B2 45( ZDDP )
Fo ek b ER B TR (IL) ARmA, £vwsdaXEsu Lo 2T 40, 100 CF ey FE#E R4, FafE
AR, EH A @IS SEM A= EDS 547, AR BT B A BT = ks, o LRt
#R HAME, BT RRH AT B AR, mAE%ReR ZDDP I $8 Em AR LI, EH S5 T
W, REAZHBIRRT, & TkMF ZDDP ¥ 7T A EAKEIR . EDS Fo ko dbikd & 25 R THWr:. ZDDP F=
IL 2 JBH R 7 A T BAT R A RE 0 AR I, 238 & F AR oT AU B & L sl ik 69 JE 4852 1 4k ZDDP
Fo IL = AW R B G A T BB R R, —F 6 2 8383t — F IRt

KEIF: BFRARAA; ZDDP; B AH; MIBENIE; BHR

hESZES: THI17.2  XHEERIEE: A XEHS: 1001-3660(2018)02-0089-07

DOI: 10.16490/j.cnki.issn.1001-3660.2018.02.015

Effects on Friction and Wear Performance of Ionic Liquids and ZDDP
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ABSTRACT: The work aims to meet energy conservation requirements by selecting low viscosity lubricants as far as possible,
and further explore friction and lubrication mechanism of ionic liquid as an additive. Low viscosity polyalphaolefin (PAO-4 and
PAO-8) was chosen as base oil, and zinc dialkyl dithiophosphate (ZDDP) and quaternary phosphonium salts of oleic acid ionic
liquid (IL) were chosen as additives. Friction coefficient was measured at 40 °C and 100 °C, respectively on friction and wear
four-ball tester. Diameter of wear scars was observed with a microscope and also compared, the surfaces of wear scars were
analyzed with SEM and EDS. Surface 3D scanning and roughness analysis were completed with the aid of a contact roughness
profiler. Compared with the base oil, ionic liquid can effectively reduce friction coefficient, while traditional additive ZDDP in-

creases friction coefficient. In some working conditions especially in high temperature environment, both ionic liquid and ZDDP
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can effectively reduce wear. According to EDS and surface roughness analysis results, it can be concluded that ZDDP and IL

produce two distinct kinds of friction reaction film on friction surface, thus causing differences in friction performance. Film

forming mechanisms of the films are further discussed.

KEY WORDS: ionic liquid additives; ZDDP; friction coefficient; film-forming mechanism; wear
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Tab.1 Physical performance parameters of lubricants for
experiment use

Dynamic viscos-

Lubricants ity/(mPa-s) VI /De‘ns1t7}3’

20 C 100 T (grem )
PAO4 16.1 4.1 182 0.81
PAO4+1%ZDDP 16.8 4.2 188 0.81
PAO4+1%IL 16.8 4.2 189 0.81
PAOS 44.2 8.0 167 0.84
PAO8+1%ZDDP 44.9 8.1 166 0.84
PAOS+1%IL 45.2 7.9 159 0.84
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Fig.2 Variation curves of friction coefficient of pure, ZDDP-doped and IL-doped base oils as a function of time
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Fig.3 Variation curves of frictional force of pure,
ZDDP-doped and IL-doped PAO4 as a function of load
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Fig.5 SEM images of wear scar surface on pure, ZDDP-doped and IL-doped PAOS under lubrication conditions
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