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Abstract-The processing conditions for the.synthesis of platelet WS, lubricant powder through a solid-gas
reaction were optimized. The mixture of tungsten and sulfur powders were sealed in a vacuum of 107 torr,
prior to heat-treating at 850°C for 8 days. The reaction product showed a well-developed platelet WS, pow-
der with an average size of 3.8 um. The TGA/DTA analysis of the synthesized WS, powder was performed
up to 1200°C at a rate of 10°C/min in flowing air (100 pgm/min) atmosphere. The weight loss was about 6%
up to 1200°C compared to the original weight. A rapid weight loss of about 5% occurred in the temperature
range of 440°C to 660°C and an exothermic peak observed due to the transition of WS, to WO;. The synthe-
sized WS, powder was coated on the commercial deep grooved ball bearing (No. 6203) to examine the
effect of WS, coating layer on the noise and endurance of the ball bearing. The level of noise obtained from
WS, coated-ball bearing (56 dB) was higher than the value (32 dB) occurred in the case of greece lubrica-
tion. The endurance of the ball-bearing assembled after the coating of WS, powder onto each part increased
50 times compared to the non-coated ball-bearing.
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Fig. 1. Schematic of the preparation of vacuum sealed
quartz tube for the reaction of W and S powders.



WS, A &EA ] T o FEHAR H &

22. B EYe §Y 24

dAE] A7 g t&%@*é%ﬁ XRD, SEM, ¢}
=471, TGADTA T& AHg-sted AR34, YAEA,
YPERYE I 5L ws}ﬁq XRD B4, 94
Y A S Telst] 54 WEgoz YAl ko]
HEEA g G128 AdS o|43le] ME holder
WollA Qa8 93F $ CuKa XrayE #4310}
SEMo 2 Hure] b HAL A2 o) Y3 B
T Y 2292 dAES $RI BN £, gAY
UE el AFo|== 3t W1 "ojmal the Azs}
FEAAT. JERAA YAEY BAS HEle SR
o BAAS A FHE BUS W 2SuE B
2 ¥ Z2A3A B3 2% wWsle] e $4d WS
g7 EA4L 2437] 93K, 100 mimin $E&2 F7)
£ E¥sE 27894 S°Cmind] 718452 1200°C
7R 7483 TGA/DTA B4 59l

2-3.WS, 3E HiojEe ASAH

850°CollA 87 BAEE WS, LA&EAY $8E

S Wrksp) fislel, dut aajelA F9 LEHolgT)
25 AlE FEHAE 283 AA $4 WSS 39
& FeHlolge A £58 SFeIn $Y WSE
74 2Zgo] WA [7]19R 6203 FAY A& FEHo]
Fol Il APES et 3579 AdHE
Anderon 97158 AME3l] & Wgko R 2 ko] B5E
F 1800 pmeE AFAL o PG 23S 23
SATHS]. Fig. 2o1 AFS® 2834 A9 MgeE
ZA &

24.WS, 2E Ho{EHe WHRMAY
850°ColA 8U7F EA T WS, TAH LB Z AL
TEHolHe) A4 LAxgo] WAooz FHsl FYxEA

Microphone

//

o p

/// Rolling bearing é/

Pivot of dyn;nﬁ_c B - @3/\‘5 >
0.__ o ( J@J\ /105 mm

2 i{ Plvot of rotation (2 kg)

Fig. 2. Schematic of the apparatus for the noise test
of ball bearing.
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Fig. 3. Schematic of the endurance test of ball bearing.
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Fig. 4. XRD patterns of the 2H-WS, powder synthesized
by solid-gas reactions for various heating times. An av-
erage particle size increases with increasing reaction
time.
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(¢) . :
Fig. 5. SEM micrographs of synthesized WS, powder
showing the size increase of platelet WS, particles and
development of hexagonal shape upon increasing reac-
tion time. (a) 1 day, (b) 8 days and (c) 14 days

Table 1. Average particle sizes of the reaction products
by solid-gas reaction at 850°C for various reaction times

Reaction time (day)

Average size (um)

1 2.94
4 3.65
8 3.83
12 3.98
14 423
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Fig. 6. TGA and DTA curves of tungsten disulphide
(WS;) synthesized by solid-gas reaction at 850°C.
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Table 2. Results of noise test of rolling bearing

Lubricants Noise (dB)
Coated WS2 56
Greece 32
22§ A3 39
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Fig. 7. The endurance test of deep grooved ball-bearing,
(a) non-coated, (b) WS; coated after assembling ball-
bearing and (c) WS, coated before assembling ball-
bearing.
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