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Fig.2 Effect of applied load and additive concentration on friction coefficient
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Fig.4 Effect of applied load and additive concentration on wear scar diameter

22 EHIREST

Pl 4 J27E 392 N & I, 1% 1.0 wt% BeBSP FYFLAL I M F 09 EEH R D SUMBS SER T N, S M P TR
3L P S OO W TR B AR, HE IS i BE SRR T B AN RO, S U N GR] BeBSP BN &L
T T 1 BE AR T AT W R A LG (BT8R4 AN i . BeBSP {18 T8 1Y BE 45 THI A 7T 3% 70 A1 25 B 55
R H AT IR P A, BOTER oA AU . SR AR A X IR B, B0 3R M oe 3R 4
FIR) Ml XX N7 4 PR 401 3R TR R DI S T G 5555 , DRI R IR 7 BE A R vy 0 PR 0 R B P 8 A P 1R 3 T
ﬁ/ﬁJZT J= Eﬁi’nﬁﬁi B P T

W

(a) FR:nfiyh (b) 4 BeBSP 2R (¢) NTTE (d) SIt#E (e) PILE
E4 EaimMSBmnAfZamSEMEBR

Fig.4 The SEM images of worn surface with base oil and containing additive base oil lubricated
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Fig.5 XPS spectra of typical elements on worn steel surfaces lubricating by 1.0 wt% BeBSP
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Tribology Study of S, P and N Derivative Through Mannich Reaction

He Zhongyi'?, Xiong Liping', Wang Junxiao', Li Chaolong', Qiu Jianwei’

(1. School of Basic Sciences, East China Jiaotong University , Nanchang 330013, China; 2. Lanzhou Lubricant Researching and
Developing Center, Lanzhou 730060, China)

Abstract: A kind of benamine thiophosphate derivatives is synthesized through Mannich reaction, and its tribo-
logical behaviors as lubricating oil additive are examined with four-ball tester. Results indicate that additive in-
creases the load-carrying and antiwear capacities of the base oil. The worn steel surface lubricated with the addi-
tive containing base oil is analyzed by X-ray photoelectron spectroscopy (XPS). Results show that an inorganic
protecting film containing sulphur, phosphate and an organic film containing nitrogen are formed during friction
and wear, which contributes to its tribological performance.

Key words: Mannich reaction; SPN style derivative ; tribological behavior; hydrogenated oil
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