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Effect of Graphene Additives on the Performance of
Lubricating System of Hydropower Units

OU Qian' ,YU Bo’,SHEN Jun-jie' ,ZHAO Jun-jie'
(1. School of Energy and Power Engineering, Xihua University , Chengdu , China, Post Code: 610039 ; 2. Sichuan Provincial
Key Laboratory of Fluid Machinery and Engineering, Chengdu, China, Post Code: 610039)

Abstract ; The turbine oil is often used as the lubrication and cooling medium in the lubrication system of
hydropower units, Sographene additives specially developed are added to it in a certain proportion,and its
influence on lubrication performance is studied through on-site tests. According to the temperature monito-
ring data of the bearing bush of the unit,the temperature change before and after adding the additive is
compared ,which indirectly reflects the influence of the graphene additive on the performance of the lubri-
cation system of the hydropower unit. The results show that the added graphene additives can improve the
anti-friction and anti-wear performance of turbine oil ,and provide new ideas to improve the bearing lubri-
cation performance and bearing protection.

Key words: graphene additives, turbine oil, hydropower units, lubrication system
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Tab. 1 Basic performance index of modified turbine oil
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Tab. 2 Performance comparison before and

after adding graphene additives
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2.2 EMAMLA

FEECHLAL 42 ) ) Sl RS2 AT R, T
A2 i) Al AR 46 7 R o, DR L 5 OF SR 1

TR AR 2 x 1.25 MW, #R4E Rl
25 HLD358C — WJ — 84E, % & 7k 3k 98 m, % i &%
HE 750 v/ min, BB TE R 40 P FEA LA

HAAT BRIE VR IR Z 7, L4 247 1 000 kW
ffiEdT 24 h LA B HE) FOIR4ERFAE 54.5 C Ik,
AT UG, AERpHLAL 1 000 kW i, I A 58
SAS IR, JF S e — /N, O T FCI i (7]
AN 3 Fim .

Hi Pl 3 WL, AR SRR IR 22 )5 HE T B
MREAE S min IHGE T FER 53 C ARG IRERA R
Th, Z G HEAYERFAE 53.5 C o HBTHA IR B T



- 110 - OB @

Pt

b - 2021 4F

B LA B R AL I I 07 1 BEAT 2 B 7 AR U 2
A, A7 SRR 00 LR AR B E b DR P i IR
35 ~45 C, TEM AN 2 )5 o A 75 il i T B
FG A SRR AS IR 32 23 2y BB e ALk o, AN
AR, LR AR AR ZERFAE 53.5 C

58

57
56 -

ol
54+

e
53+

52 1 1 | | 1 1 |
0 10 20 30 40 50 60 70

IAERANG A 8] fmin

HE A FLIRE/C

B3 mAREEFMAEREETKE
Fig. 3 Temperature change diagram of tile

after adding graphene additive

HLAAHEFFTE 1 000 kW i fifisfr 18 h Ji, F-[al
Vi, BUIRAP SR SEAHERFAE 53.5 °C,

RIS R BN A BRI I 2 )5 R AL
T ZIRER 1 ~2 C X U6 A S50 VR 500 B 50 i 5
AL P PR RE

305 it

S WF SR, o 5 BT A (19 A1 S8 M S I 5] fE A
— R EARTHR A LA PR RE .

(1) AT SRR ER IR i S AL M RE A vl
e, I R AR RO (B R AR N IR 1) it
RICA WAy B RAFFFAE e B EESTEROR

(2) TEBGAEe A, IR fr S s gl I, ol
FUPP AT R ACR: , R W SRR S IR et T A
LI R RE

(3) 5 USR5 4 A SRR R T ) i
FEALIRE TR RE , A A e /K e ATLZE i B VRLE 2o 157 ]
Rt TR S8 Bt o

AT 58 AR B — 28 A A, ASUAT 2L

I FK e AILZR T 38 AR 0, Ll AR T kL B
S U e HILAAI R I R

SE L

(1] EREGRE S 05, e ilin: GB 11120 -2011[S]. b
B E A A R, 2011
State Administration of Quality Inspection and Quarantine. Turbine
oil; GB 11120 —2011[ S]. Beijing: China Standard Press,2011.

[2] MAOHY,LUY H,LINJ D, et al. Manipulating the electronic and
chemical propetties of graphene via molecular functionalization
[J]. Progress in Surface Science,2013,88(2): 132 - 159.

[3] PARK S,Kim S. Effect of carbon blacks filler addition on electro-
chemical behaviors of Co; O,/ graphene nanosheets as a superca-
pacitor electrodes| J | . Electrochimica Acta,2013,89; 516 —522.

[4] GONGZ Q,WANG C M,CUI H Z,et al. Effect of graphene on the
microstructure and properties of nickel-based tungsten carbide
coatings by laser cladding [ J]. Powder Metallurgy Technology,
2019,37(5) :323 -331.

[5] SHI Q,TANG H,ZHU H,et al. Synthesis and tribological proper-
ties of Ti-DOPED NbSe, nanoparticles[ J |. Chalcogenide Letters,
2014,11(5) ;199 —207.

[6] SHI Q,YANG J,PENG W X, et al. Synergetic effect of NbSe, and
CryNb on the tribological and electrical behavior of Cu-based elec-
trical contact composites [ J |. Rsc Advances, 2015,5 (122 ).
100472 - 100481.

[7] LEEJH,KIM S H,CHO D H. Tribological properties of chemical
vapordeposited grapheme coating layer[ ] ]. Metals Mater,2012,50
(3):206-211.

(8] MR, E L, MR £ A B R R A
ORI BR TR 1. BEBRA5 2505, 2014,34(1) ; 93 - 112.

PU Ji-bin, WANG Li-ping, XUE Qun-ji. Research progress of gra-
phene tribology and graphene-based composite lubricating materials
[J]. Journal of Tribology,2014,34(1) ; 93 - 112.

(9] Rk, EEDAE R i, 55, v SR T i e 4% 70 0 el E e

PEREL T ]. 3 H I TR 22 B 24k , 2014,28 (6) :97 - 100.

QIAO Yu-lin, CUI Qing-sheng, ZANG Yan,et al. Anti-friction and

anti-wear properties of graphene oil lubricating additives[ J|. Jour-

nal of Academy of Armored Force Engineering, 2014 ,28(6) :97 -

100.

FEHN RSO A, A A A R A ) A B G P
Wag[J]. mEHA,2015,34(6) - 17 -20.

[10]



55 6 1] BK

HIT, 55 A7 SRR IR X K AL BILEH 1 00 R SEMERE S I

=111 %

[11]

[12]

[13]

[14]

WANG Wan-ping, QU Wen-shan,ZHAO Jian-guo. Preparation of
soluble graphene and its lubricating properties| J |. Carbon Tech-
nology,2015,34(6) : 17 -20.

B B, A e, S UG SR T 1 9 i 2
BRAASTENELT]. %A 4 E e 5 TR, 2017, 46
(7); 1881 — 1886.

TIAN Hao-liang, GUO Meng-qiu, WANG Chang-liang, et al.
Structure and wear mechanism of graphene oxide modified self-lu-
bricating wear-resistant coating[ J |. Rare Metal Materials and En-
gineering,2017 ,46(7) : 1881 — 1886.

JIA Z, CHEN T, WANG J, et al. Synthesis characterization and
tribological properties of Cu/reduced graphene oxide composites
[J]. Tribology International ,2015 ,88: 17 - 24,

el BRI, HE, 55 A7 SR 00 T BT 1 B 1E i
Has im0 oY R RS RE R [T ] 4k Tt JE, 2014,33 (S1) .
216 -223.

QIAO Yu-lin,ZHAO Hai-chao,ZANG Yan, et al. Research pro-
gress of functional modification of graphene and its application as
a lubricating additive [ ] |. Progress in Chemical Industry,2014,
33(51): 216 —223.

FRER, BT, A, SF. A SRR U BRIk T O RE T R
AR B IFSE T]. 18 54,2017 ,42(10) : 48 - 52.

WANG Hong-yue, QIAN Shan-hua, HUANG Chuan-hui, et al.

Experimental study on the effect of graphene on the lubricating

[15]

[16]

[17]

[18]

properties of castor oil [ J]. Lubrication and Sealing, 2017, 42
(10) . 48 -52.

% BUENS, 2, 5 Eia SRR SR mAKiE
TETERRRIRE N [T ], B MR (A AR R L 2019, 31
(3):57-62.

WANG Ying, GU Zheng-peng, CUI Ling-ling, et al. Effect of gra-
phene oxide on the water lubrication performance of titanium alloy
surface[ 1. Journal of Changzhou University ( Natural Science E-
dition) ,2019,31(3) : 57 -62.

EHE, B P S ST CFD #y A AR A LHE 1 il
A P RE L A AT A ()] K O & ,2020,46(2) 1 75 -
78,118.

WANG Qing-hua, FENG Bo, L1 Dong-dong, et al. Fluid-solid cou-
pling research on the lubrication performance of thrust bearing of
pump turbine based on CFD[ ]J]. Hydroelectric Power,2020,46
(2):75-78,118.

H B AKEHLHE AR RIS EEREAM AT (D] R REBA
2¢,2008.

ZHANG Lu. Lubrication performance analysis of thrust bearing of
hydraulic turbine[ D] . Tianjin: Tianjin University,2008.

A 3 KPR S R MR SE [ D] WL WD
FA,2014.

YU Pu. Research on the lubrication characteristics of radial slid-
ing bearings of hydraulic turbines[ D |. Zhejiang: Zhejiang Uni-

versity ,2014.

(FhF51C  ZndE)



