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Abstract: Overbased calcium sulfonate electrical joint complex grease were prepared using polyalkylene glycol ( PAG)
and LiBF, LiNTf, in situ formed ionic liquids as base oil. The volume resistivity and contact resistance for the electrical
joint complex grease were investigated. Its tribological properties were evaluated by a MFT-R4000 high-speed reciprocating
friction and wear tester and the worn scar surface was analyzed by high resolution field emission scanning electron micro—
scope. The results show that LiBF, and LiNT{, can significantly improve the conductivity of the grease and the conductivi—
ty of LiBF, is better than that of LiNTY,. During the friction process LiBF, can form friction protection film on the friction
surface so it possesses better friction reducing and wear resistance. When the weight of additive LiBF, is 2% the per—
formance of the prepared grease is obviously better than that of commercially electrical joint compounded grease it can be
used as a novel electrical joint compounded grease.
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1
Table 1  The dropping point contact resistance and copper corrosion of electrical joint compounded greases
t/C
RIpQ R/pQ (100 C 24 h)
290 110.2 110. 8 1. 005 1b
231 95.7 95.4 1. 001 la
+ 1% LiBF, 200 72.8 72.7 1. 001 1b
+2% LiBF, 195 69.2 69.2 1. 000 1b
+3% LiBF, 194 82.5 82.1 1. 004 1b
+49% LiBF, 220 77.3 77.0 1. 004 1b
+5% LiBF, 211 80.3 80.2 1. 001 1b
+ 1% LiNTY, 270 65.3 65.4 1. 002 1b
+2% LiNTY, 251 60. 8 60.7 1. 002 1b
+3% LiNTY, 257 45.7 45.6 1. 002 1b
+4% LiNTY, 249 65.5 65.7 1. 003 1b
+5% LiNTf, 263 82.1 81.9 1. 002 1b
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Fig5 Worn volume under different load
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6
Fig 6 Surface morphologies of wear scar lubricated by overbased calcium sulfonate complex grease ( a)

conductive complex grease with 2% LiBF, (b) commercial electrical joint compound grease ( c)
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Fig 7 EDS of wear scar lubricated by overbased calcium sulfonate complex grease (a) conductive

complex grease with 2% LiBF, (b) commercial electrical joint compound grease ( c)
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Table 2 Surface element content of two kinds of greases %

B C [0} F S Ca Fe

2% LiBF,
1.69 4.29 2.04 1.47 0.11 0.58 89.82
2.46 4.63 5.26 — 0.08 1.34 86.24
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PAG

LiBF,  LiNT{,

(1) LiBF, LiNT,
LiBF, LiNT{, ;
(2) LiBF,
CaF,. FeS ;
(3) 2% LiBF,

11 .
I 2012 32(8): 99 -102.
LI X W WANG G G QIANG C M. Experimental study on the
influence of electrical joint compound on anticorrosion property
of electrical contact J . Electric Power Construction 2012 32
(8):99 -102.
21 . .
2004( 6) : 34.
CHEN H S. Conductive paste used in the electrical connection
J . Equipment Management and Mainten-ance 2004( 6) : 34.

[3]1 CHAI LY ZHONG H WU H. Preparation of silver powder for
conductive paste ] . Transactions of Nonferrous Metals Society
of China 1994 4(1) :33 -36.

[4]1 WU H LI J. Preparation of solvent4ree UV-curable conductive
silver paste and its application in screen printing C . Beijing:
RadTech Asia 2013 proceedings 2013.

[5]1 LI X X ZHENG BY XU LM et al. Study on properties of con—

ductive adhesive prepared with silver nanoparticles modified by

silane coupling agent J . Rare Metal Materials and Engineer—
ing 2012 41( 1) :24 -27.
6]
J. 2015 46(4):78 -
82.
GE X Y XIA Y Q SHU Z Y. Conductivity and tribological
properties of ionic liquid as grease additives ] . Petroleum Pro-
cessing and Petrochemicals 2015 46(4) : 78 - 82.
[71
] 2015 40(3) :79 -83.
WANG J Y XIA Y Q. Preparation and properties study of con—
ductive lithium complex grease J . Lubrication Engineering
2015 40(3) :79 -83.
3] .
J. 2011 36(8):42 -47.
ZENG H CHEN X N CHEN Z et al. Influence of composition
of complex lithium-based lubricant grease on the microstructure
J . Lubrication Engineering 2011 36( 8) :42 —47.
1 .
I 2013 38(1):92 -95.
YU W DONG Y H JIA W et al. Study on the processing tech—
nology of complex lithium grease in laboratory J . Lubrication
Engineering 2013 38( 1) : 92 -95.
[10] . J.
2013 20(1):9 -11.
WANG J SONG H Y. Preparation methods of lithium tetraflu—
oroborate used in lithium ion battery J . Chemical Production
and Technology 2013 20( 1) :9 -11.
[11] FAN X XIA Y WANG L et al. Study of the conductivity and
tribological performance of ionic liquid and lithium greases
J . Tribology Letters 2014 53( 1) :281 -291.
[12] SONG Z LIANG Y FAN M et al. Lithium-based ionic liquids
functionalized by sym-riazine and cyclotri-phosphazene as
high temperature lubricants J . Tribology International 2014
70(2) :136 - 141.
[13] .
J. 2014 35(6):112 - 116.
QIAO P XIA' Y Q HOU C et al. Tribological properties and
conductivity of lubricating grease containing carbon black J .
Electric Power Construction 2014 35(6) : 112 - 116.
[14]
) 2013 29(1):151 -
156.
WEN Z Z XIA'Y Q LIU Z L. Tribological behavior and mech—
anism of overbased complex calcium sulfonate grease J . Acta
Petrolei Sinica( Petroleum Processing Section) 2013 29( 1) :
151 - 156.
[15] FAN M LIANG Y ZHOU F et al. Dramatically improved fric—
tion reduction and wear resistance by in situ formed ionic lig—

uids J . Rsc Advances 2012 2( 17) : 6824 - 6830.



