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Tablel M ajor raw mater als
Molecular weight Purity /% Grader Origin
Stearic acid 284. 47 - Analytic pure Damestic product
Benamic acid 122 12 99 5 Analytic pure Damestic product
Titanium (V) ispropoxide 284, 2 17 Analytic pure Damestic product
: 973 (2007CB607602).
1 2007-12-29; : 2008-04-28/ , email: qujianjun@hit edu cn

,  ,1962 , , ) )



4 / 373
, (@ =0 094).
B i Parts of Stearic
wid || bescoil || acid (0 82 mm)
|—t——' (Q 80 mm),
I Admixture | (0. 46 mm) ,
Titanium (IV) . , ’
isl)?)l::)l;)r:xi de —PI Rcaction vessel | ( o3
HW
600 N) , 1 000 N.
| High temperature refining I
l 020 —
—&— Titanium complex grease
3 . . Remainder —e— Lithi (<
I RefngeratloI and rubbing I‘_ of basle oil 016 —h— Dliurleuz;11 grg;:ra::e
X
l Probing and packing | é 0.12
Figl Process flov diagran of titanium camplex grease ;
1 ‘; 0.08
=
: 10 min, 28 /h |
200 210 , 5 min, i
0 10 20 30 40 50 60
1 3 1 t /min
(a) Variation of friction coefficient with time
12 hase Wear scar diameter 1200
PHI-5700 X (XPS) =% —
) 2 800 % { 800
Al (1486 6eV), (C. 2846e/) % g
S
L 400 7 4 400
13
0-
/ ’ '
Titanium complex Lithium Diurea
392 N, 1 450 r/min, Types of grease
60 min, GCrl5 (b) Variation of wear scar diameter and p, with types of grease
12 7mm HRC59 61 &S 308 Fig 2 Tribological properties of balls lubricated with 3 greases
30 min P2 = Fhild e o e S L R e
M, Q0 005 mm
1 3 ’
S570 (SaM) 22
3
SEM
2 b
21 [ 3],
2 1 ’ 1
, [ 3(0) 1,
[ 3(b) |
@ =0 090) @ =0 090) 2 4



374

28

(a) Lithium grease

(b) Diurea grease
SEM morphologies of wear scar of steel ball

Fig 3
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Table2 Relative atam ic concentration on the wear sar
. Relative atomic concentration/%
Sputter times t/s C. O For Ti, Ny
0 57. 64 32 08 5 40 348 1 40
60 33 53 41 06 18 35 6 69 Q0 38
120 29 56 39 63 23 77 7.03 0 00
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Friction and W ear Properties of Benzoic Acid/Stear ic Acid
Titanium Canplex Grease

CHEN Ji-guo, QU Jian-jun
(School of M echatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Benaic acid/Stearic acid titanium camplex grease was prepared in laboratory.  Tribological properties
and load-carrying capacity of the titanium grease were evaluated with a four-ball tester Friction and wear behavior
of the titanium greasewere comparedwith that of lithium grease and diurea grease Momphology of wear scar of steel
ball was observed using SEM. Chanical states of typical elanentson the wear scar of steel ball were analyzed by
means of the XPS The titanium grease exhibited preferable properties of anti-wear and friction reduction and good
load-carrying capacity Friction coefficient and wear scar diameter of steel ball lubricated with the titanium grease
were smilar © that of lithium grease Campared with diurea grease, friction coefficient of the titanium grease was
dowv and stable, butwear scar diameter of the titanium grease was dlightly higher than it Load-carrying capacity of
the titanium grease was lover than diurea grease, and same as lithium grease The main wear mechanisn of steel
ball was dslight adhesive wear The rean that adhesive wear was sloved dovn was that titanic chenical ssdiment
occurred on surface of the steel ball
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