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The aim of this study is the using laboratory tests to evaluate the anti-wear performance, reduce friction and
improve the heat transfer of powerful industrial oil in gearbox of rotary machines called Shell Omalla S2
G220 containing nano additives to the base oil. For this purpose, silica and alumina nano particles were
selected to be added to the mentioned oil. In this study, concentrations of nano particles was 0.1, 0.2 and 0.4
Wt% to prevent nanoparticle deposition problems on gear components. Surfactant Span 80 and an ultrasonic
probe were used to disperse nanoparticles inside the base fluid and to achieve a stable nano-fluid. Then, the
physical properties of the base oil and the nano lubricants including viscosity, viscosity index, density, pour
point and ignition point were measured. The standard four ball wear test, friction coefficient and conduction
heat transfer coefficient test were performed on the samples. After the experiments, the best combination of
oil containing nanoparticles was selected in comparison with the base oil and charged to pump gearbox for the
elemental analysis test. The results of this study showed 7.4% reduction in wear, 10% reduction in friction
coefficient and 10.7% improvement in the conduction heat transfer coefficient. The results of the elemental
analysis also showed abrasive elements of the internal components of the gearbox reduced significantly.
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Fig. 1 TEM Image of Nano Alumina [16]
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Table 3 Specifications of the measuring device and recording the
friction coefficient
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Fig. 4 Schematic diagram of the four-shaft machine
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Table 6 The results of the friction coefficient test
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Fig. 8 Comparison of static and kinetic friction coefficient of base oil
and oil Contains nano-fluid

Ofay 5wk ) st 5 (plil SKhasl oo anlic 8 IS
Jbs 56 g5l

$b aS 5,5 o,lil alies cpl 4 Olgise sele Az o
Y S 2555 ol 58 5 I o S5 b (535 3, S8
ol g aiildg so |y »j zokaw § dimo go JSET e o Lable
38 oo o gl ) Ghia) coale (il Gl L
Soys 09 Ngh oo SEhol [ Seix> galS el o
Ao Cansl g &S > g9, 6l adgl &S > g 5l
5 oley CddSL 5 il yibn o2 (olie] SWaol 54,0

el 5l &85> sl (6 5%eS S958 pabaw S5 >

(K) &)l culad o po g 03Il ygo)l gl -4-3
/LI (359 (slana,s b Woaiges el 51 o9a3T ol o
l fay b Bl 0)35l oS5 51 Oldthwt, 012wt |

o255 T Jyazr 15 sl el 5l Jolo gl i plosl 9031

2 o pleus 6 095 1398 15 5 sla 3 ol ul 3Wss 9wl wiiie

5 ool a3l Sl Vsl gt oolitul gol; el wo s
2 bkl el el RS 4 S 6l G
BLol pur S Dot pshaw onl psbaw g8 9 JB b
ol o S (o0 S8 50 Cwexlie sl pelaw G (38
Jol> 558 Giale H0/4 clale o cd) o Uil rags
cdeas Lo %02 cdale U o 51 g ois aigSepl 4 o4

el oo 4l T S 95 Jgas 0 il

Shol o 2 (9051 51 Jol> S (ow) 2 =3-3

S 3,5kae aglia 5 oyt opmi] ol plal 51 o
SBhol plp jo al o) b Jbw ol g5l S0,
5 Al ) el (585, ladiges jshaie nl lp Bl o
gleble L Blw o6 sl 08y w55 %0
5 plil oyge5] g ags 0AWEE § 02wt O/Iwth 54
Sogodr 9 0l mle BF Ogn axbe 93 Cwss o8
Sl gy Dlxko i poo Ggejly0 a5 o0 @RSy, St
W8S 5 Gl Slxio o aly () pam 3051 )0 9 gl

NUWW PR 6 Jesz o mls

Ol 89, 5 b b, 2ozl bz oejl alis 5 Jgur
o35 Oldwtt 012

Table 5 Comparison of the test of four base oils and oil contained 0.1,
0.2 and 0.4wt% nano particles
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Fig. 7 Reduction in the diameter of the balls by abrasion in four oil
samples
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Table 7 Coefficient of conduction heat transfer in different
concentrations with different nanoparticles
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Fig. 9 Changes in thermal conductivity coefficient
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