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Preparation, Characterization and Tribological Properties of NbS, Se,
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Abstract: In this paper, NbS,_Se, nanoparticles were synthesized by solid state reaction. The effect of Se doped
amount, reaction temperature and reaction time on evolution rules of crystal form and morphology of the
production of Nb,_Se, nanomaterials were discussed, phase and microstructure of as-synthesized samples were
examined by means of XRD, SEM, TEM and HRTEM. The results show that the morphology of NbS, _Se,
nanobelt (nanoclintheriform) turned into nanoflake after Se was doped, meanwhile diffraction peaks were
broadened, peak intensity become weaker, grains were refined. What' s more, the doping amount, reaction
temperature and reaction time play a greater impact on the morphology of the production. The morphology of
NbS,Seq; which was doped by 5at% Se at 750 “C for 2h was fine. The results of UMT-2 tribology experiment
show that the doped NbS,_Se, has excellent friction performance when NbS,_Se, was used as additive in liquid
paraffin oil. Furthermore the NbS,¢Se,, that doped 5at% Se, at 750 °C for 2 h, has the best friction performance

and the friction mechanism was also explained at the same time.
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Fig.1 XRD patterns of the samples, heating up to 750 °C for 2 h
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Fig.2 SEM and TEM images of Samples NbS, Se, (a), (b) A(NbS,); (c): B(NbS,aSeqw); (d)~({1) C(NbS;9Se01); (), (k) D(NDS;g65€01)
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Fig.3 XRD patterns of the samples C(NbS,4Sey,), heating
up to 600, 700, 750, 800 °C for 2 h

Wl 750 CHE G Se B4,

P 4 S HE dh C(NDS, oSeq, ) 1E A [A] 4 I i B2 R /Y
SEM Kl Kl 4(a)’h 600 C N SEM K, 7= ¥ K&
(4 A A A — SEORHE I () TR PR L9k f, AT LA

-
L o

TESETE L SR AS R SRR LA | SR J5 fE X SE R A2 B
RILAR LIE LK R, SS9k B A dE1T 7850 1Y
Ak RETHEE] 700 CJF B 4(b), N LUE H
ik ik — 2P A AN K SR A B AR B AR
K AHESIA Y —52 % RE T F] 750 Cla A 4
(), AT LR o A K 5T gl oK TE 30 58 3
FHOGH RSP 5) B ARG YR i — 25T
= 2] 800 CJa , NI 4(d)yn] LA | 9K B Bl 45 Tk
BT AR T Bk A LR R | e A — L
T T4 %) 0L 33X 15 PR 3L FEE 5% 72 0 (14 T S50 5% i K 1R
FEARET, 7= W) SN 0% | b AR AR AN 58 4 5 T BE R
FE R A A A R S R AR RS R B — T
HTRE m il T AR AR N R 3 K, K b
LB AT 3 B0 T B9 A oK i 3R AR R (8]
() ok e i T AT DA S — S ) G R )
JINUAE B 3 FE AN K B T,
2.3 AERIEAEIR S

X} Se 7% LB N 5at9%Ht iR EE C(NDS, oSep,) T
750 °C AN [FE ORI ES ] R AT e, FHREE 10
C-min™  PRIEIF 20500 1,2,3 b, #1072 R Bl
P XA ] BB AR B RS I 25 R R AE N T

Kl 54 Se 425N 5at% M IXAE C(NDS, Seq,) TE
PRI AN [E S ] R 89 XRD B, i3 269 NbS,_Se, F£
it R 7S J5 M S5 A S ARUER NbS, 19 XRD &l (PDF No.
41-0980) AW &, B W= M1 248 NbS, 4544, AT LA
HAE 750 °C, R 1 h B AR T (103) A 1) 45 0L B

Kl 4 FEA C(NDS 6Seq )1 SEM B (43 SITER EE 600, 700, 750, 800 °C F 47k 2 h)
Fig.4 SEM images of the samples C(NbS,¢Sey,), heating up to (a) 600 °C; (b) 700 °C; (c) 750 °C; (d) 800 °C for 2 h
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Fig.5 XRD patterns of the samples C(NbS, Sey,), heating
up to 750 C for 1, 2,3 h
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Fig.6 SEM images of the samples C(NbS,¢Sey;), heating up to 750 °C for (a) 1 h; (b) 2 h; (c) 3 h
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