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Investigation on the Performance of Long-life and High-stability
Lubricating Grease
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(1. SINOPEC Research Institute of Petroleum Processing Co., Ltd., Beijing, 100083;
2. Beijing Research Institute of Precise Mechatronic Controls, Beijing, 100076)

Abstract: A long-life and high-stability grease is developed to meet the demand of long-life lubrication condition with storage
requirement. The physical and chemical properties, biodegradability, bearing life and rheology of the grease are studied. The results
show that compared with the commercial grease, long-life and high-stability grease has lower evaporation loss at high temperature and
lower oil separation ratio, which shows that it has better volatility and colloidal stability. The wear scar diameter of SRV test is smaller,
and the life of wheel bearing and FE9 is longer, indicating that it has better anti-wear performance, lubrication performance and
oxidation stability. The cumulative biodegradation rate in 28 days is 1.82%, which is much lower than 29.19% of the commercial
grease. The rheological tests show that it has better structural stability. The developed long-life and high-stability grease has excellent
comprehensive performance and can be used in the long-life application environment with long-term storage requirements and harsh
working conditions.

Keywords: lubricating grease; long-life; high-stability; biodegradability; rheology

0 51 B
TV M T R P R B R Tl

FeBUM AR Ot R AP RONENT, X B0 AT 3 AR A
TR BAZESE PV 1 — B A AE KA S i R4

AETZKRNM, w2 & K. S ®
B BEEHUR RO A RE, MU IS AT A5
H an B, TR BEOBOR B R, 1847 3 BEBOR AR,
R AR ARG N, kA A R R e AN A A
HBLH TR kAR =

KT RIFarid e, ENAMERHRRIE ",
PR SE ) 30 4 T e B At AR 1 i BR ARV RE LSBTV
PERES PUKTEREAR IR 2 e PEREAT B 5, R DUR T
RIS A PR AR ) 25 T T IR 2 S PEREDL S REfE N

Wk H I 2024-10-16; &8 H I 2025-06-03

SIEPUIE P  HU LA AR i, JFXHET T 518 hiEl S
TR AR AT 5, a5 RARWIE AT AT 5 878 R B R L g
A, HEA @MU TR R . £
MRS 7 A A A AR A R 2 T — K B AR AR A7
iy [ I B A IR B AR TR T s, 7T DU R K
BRI . B Y SR A IR IR A L R
A BRI IF NN 22 RS N R ] & T R R A R
AR AR P 4838 21 100 SR R b il 7 PR D 1 B o
B e 1 SR LA AN 42 HORBE R S AL 2% 1 —



86 T 5 R 2 BB ROBSED

2025 4F

KA i A% I8 R OF AT VEREVEAN -

BT AT 70 22 ZEAE b AR I I I (0 Y A i, (ELAE
SEBr Lo 5 MK AR, T HIE A5 T
Fo(E A2 o A S0 A AN R REAT RV AR PRI AT B 48, 0K
LR VA AN OO A 7 i i FL AT e B A
FasE . JEHE IR RS K%M, &H BT E,
Ao R, FHEEIYAT MR BEE, A5
SINGERER AP EAE AT B 2 5 R Ak
HRGF, AV AL A T OO Y, IR R
AT UN S

N T BE— BRI R R 2 2 M A3 A A
FARAENE, RN A A7 B R A TG i 5 2 oL iR fit
TR 58, AWETTH % 7 KA fr e e P S
FEEE T HIMLMERE . AV AR AR Ak R

1 R 5
.1 B O#

Ay PAO 8, Tolkali, oo [E A4 44 A Ak T
HIRAF 5, 100 °Ciz 3% & 7.83 mm’/s, 40 °Ciz
BNEEFE 46.88 mm’/s, FiEEFE% 136, Mi-63 °C, A
#1253 °C. AR EEEEEAIE, Tolkgl, ThEA1IET
WA R AR IR 4 A F 2 5, 100 °C iz 3h §h B2
27.66 mm’/s, 40 °Cizz) % 93.38 mm?/s, Fh R4k
326, fiigi/NT-75°Cs

RV TR, B KRR B R A PR A F
P, CFEIRLAR S pm, LRI 6.99 mYg, K
325°C. )\ XRHRHE. 28408, N,
N—HEEH B, 3 0R8RA, BTR T AR
JBe A A PR 2 7] 7=
12 SEBEHRE

PR AN BRAL ) %5 7E 150 °CEE R, Bxtae—
R —HEs 5+ )\ B TN, N— - FF 35 F I e 5 571
a8 hy MIANZEAENIEAT 4 h BB, TEZRK
BrEwAZ G, Bk, dife. T, DUREBLL
BREAL T o

Tk Fe vt e il & BN, 7E2 000 mL S %
NN 910 g 37l PAO 8 190 g Bt e g1k 7], ¢
PRI 5] JE AR THE, AE 210 °CHEAT B R4 H 10 min,
AHRER, =BT 2 .

REBEEE %% W T, 751000 mL 25 4%
HINN 250 g 58 VU 5 £ 08 0k A1 750 g 4 i ik BL At v
7 30 min f5, —ARATEEHLOTES 2 1 .

K 75 iy v A PRI )£ 42 LR AB 43 ) Pk L 7k

S v IR AN 4 OR BRI IR, K RS, RS
PRGN  Br A5 KA B R, I 7e
I ROE R SPIRES, F = AR LAT S 2 3t .
1.3 DA%
TR AR AT TR AR 1, IR WA 2.
I HRENE
Tab.1 Testing methods for grease

VAR IWAREA I RTTTELTR
NB/SH/T 0324 T G 3 R HE R
GB/T 269 TIETE PR N R o v
GB/T 3498 TV G S B A s v
GB/T 5018 T TG 19 S K
GB/T 7325 JE TR g ARV P 28 R A O N S
GB/T 7326 /i TR AR A S i v
SH/T 0109 AT TP RE I e v
SH/T 0325 TE TR P AR 2 o T v
SH/T 0338 T2 TR R T i G A R 0 7
SH/T 0721 ilﬂiﬁﬂﬁlﬁﬁﬁéfjﬁﬁﬁéﬂﬁiﬂﬂi BRI IR AL
(SRV)iZ:
SH/T 0773 TR R B R R A R R D s vk
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Tab.2 Testing instruments for grease
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NG N KR LHARA R A A TSY-6004
TTETE i 35 A A K& = F R A R A A SX-G3494
HABATEAE | LIRS AR I AT R A 7| BGZ-140
B i 25 R A R D TE A EE R A w K29300
T BRI 4% KIERFZHARB IR A A DZY-2103
TV e 1 TR U 52 A EERA R K1885
S 2 I e A FHEFHA W K10993
SRR FE IR I EERA A K18595
T AR 75 R IR AL F AT FE9
JEE P A B AL Optimal 24 7 SRV-4
HIE AL T E A& s A H NPFLEX
WEF AL N SN MCR-301
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Tab.3 Physicochemical properties grease
B RY | AR | B
Tii o | T ST RE WaRrs
e R | g | PO | T
1/4HEN /(0.1 mm) 69 72 67 GB/T 269
i s5/°C 315 199 317 GB/T 3498
LN\ %% 0,
FAFA il %100 °C, 2.53 6.38 0.21 |NB/SH/T 0324
30 h)/%
JBE B E 4% /mm 0.58 1.20 0.48 SH/T 0204

R AVEILF B S e CT I RRBEEA RS S D
AL VERE MRS W E 4. R AT, WeAni s
WS TR A AR s 3 T AR 2 HL B T (0 B S
Bk, AR, SEAEAR 100 °CHN RN 23 i 8 L B A i i
T MR 89.34%, 99 °CZ& K 45 2% LU AN i it IR 1K 60%
177 °CZ& R A5 5% LU 8 7 i G 11K 40.89%, 38 °CK Itk
TR E LLER AN R S B K 36.11%, =30 °CAEBh #4540 Lk
BN T AR IR 22.66%, 1B B AR LU AN RO RE IR
55.17%, S84k %2 1 70 B LA s it IR IR 40%, 25
BRI, CHR R R A e e v T R AR &
A IO T IR AA e ot T

R4 FhBEFNEL NS AR RVER LI E

Tab.4 Physicochemical properties of new grease and sodium acyla commercial grease

i H BRI P T i PR IWARES
1/AHENE/(0.1 mm) 67 63 GB/T 269
T s5./°C 317 317 GB/T 3498

X 43711 (100 °C,30 h) /% 0.21 1.97 NB/SH/T 0324

JE P (T, 41, 100 °C, 24 h)/4% 1b 1b GB/T 7326 Hi%
97 55 bk (52 °C , 48 h) /4% At i GB/T 5018
R (99 °C,22 W) /% 0.16 0.40 GB/T 7325
FERBE (177 °C,22 W) /% 1.59 2.69 GB/T 7325
KRR R B (38 °C, 1 h) /% 0.69 1.08 SH/T 0109
{RIR BN FEHE (=30 °C)/(mN-m™) 60.4 78.1 SH/T 0338
IRiRIE M (=30 °C)/(mN-m™) 6.50 14.5 SH/T 0338
AL e E R J1B% (99 °C, 100 h)/kPa 9 15 SH/T 0325

EEVE RS 14 B
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Fig.1 Friction coefficient results of SRV test of grease
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Tab.5 Test results of grease hub bearing life

1o VI A R B el K
e B R AR B R IS
ERERIYIPIR S bt ia s

(=

el

)|
)|

el

TiH BRI Pk ot T
KB & /h 1228 760

A R R AR A A A L 3, P e R
AR, BAYBE BAE T R BRI
1247 700 h B FLEH B S, 760 h EYER H T AE
RIGAF 1L . o iz 47 680 h i HL I A /N g 2 T v
T L /NG H N3, 124741 000 h i LA
NIRRT, BAERRE .

il R
180F e

160
140
120
100
80 F
60 +
a0}
20

/A

0 I 2(I)0 I 4(I)0 I 6(I)0 I 8(I)0 I l(I)OOI 12I00‘
I i)/h
3 EiEBER R ACE Ay it UG B R BE R B A L iE B
Fig.3 The changing trend of life test current with time for grease
hub bearings
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Tab.6 Grease FE9 life test results

p— ﬁﬁ“(lGO"C)/h‘
T4 o i ERO
1# 12 20
24 4 21
3# 12 12
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Fig.5 Bearing after FE9 life test
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Tab.7 Accelerated test data of two greases

5 5 1/4 TARHENE/ i C
(0.1 mm)
I i 66.9 317
HT AR
% J5 (140 °C, 8.5 h) 66.2 318
TEAATE L T 63.1 317
i HEPE S (140 °C, 8.5 h) 59.9 316

MR TTLLE W, IR S, B 1/4 T1E
HENFE AL FR N-1.05%, #5880 0.32%. Ik
WIS JE, FRANRE S E /4 TAEHENE R R B3 KT
BE, —E AR Y.

2.6 HEYIRERRMIRIE

T PR B RSB Gy, SHSFA D
TR AE, DU Al v T 7 A 28K RS v ) [
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A7 OECD A5 i M 77 5 No.302C itk
A MITTR G o

RIGHIAL A TR A PRA A
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Fig.6 Biochemical oxygen demand curve of grease
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Fig.7 Cumulative biodegradation rate curve of grease
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Tab.8 Biochemical oxygen demand and biodegradation rate of

grease for 28 days

i H B AR Iaar s ie | S
TR E 0.025 0.523 1.907
LEW R AR % 1.82 29.19 79.12

M IR EIRTTOUE H, TEEUKIREE T, B
JiE 28 K Bt MR R N 29.19%, it iE 28 K &1t
AR AR RN 1.82%, AN AR A i B B 2E P Be i
K0 6.24%, FIHERIHTIE EA EAR AL T
2.7 FogiREphLk

252 B AR IS, W R R AR B AR T AR 3R
NIEE AR AR . A I RN, B D) T AR
N e 2 A0 3RS, L Sk 4 mT DL il RE AR
(6) Fono. HEIUIMERZEIG %, G EFIET
BRI MO RS, AR EE MR X R, 1%
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Fig.8 Viscoelastic modulus curve of grease under different

constant temperature conditions
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Tab.9 Viscoelastic characteristic parameters of two greases at

different temperatures

SHE Tt s ot T
I H

-30°C | 25°C | =30°C | 25°C
G'/Pa 139000 | 45100 | 114 000 | 50 100

§ G"/Pa 23400 | 5930 | 27400 | 7850

Jei R R

AR/ % 0.159 | 0.199 | 0.0998 | 0.126

7/Pa 224 90.6 117 63.8
G'8k G"/Pa 6670 | 4050 | 4910 | 12700

NAR /% 10 7.94 10 1.58

it /Pa 961 454 697 274

IENEAZ TR (/) | 4.29 5.01 5.96 4.29

tan & 0.168 | 0.131 | 0.240 | 0.157
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Fig.9 Viscosity curves of grease at low shear rate
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Tab.10 Viscosity of grease before and after constant temperature

low-speed shearing

Wi H Hrthe T B 7 i i
-30 °CARUHF &/ (Pass) 120 000 118 000
—30 °CZARFE/(Pass) 47 427
25 °Cilela R %/ (Pass) 806 774
25 °CH4 K Hi %/ (Pa-s) 7.12 6.29
160 °CHEAAFE/(Pa-s) 549 1790
160 °CZ A Fi &/ (Pa-s) 0.369 0.336
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Fig.10 Thixotropic ring of grease at —30°C
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Fig.11 Thixotropic ring of grease at 25 °C
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Fig.12 Thixotropic ring of grease at 160 °C
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Tab.11 Thixotropic ring area of samples at various temperatures

-30°C 25°C 160 °C
e o BRENRS | BOAT | BERARS | BrAT | B
PUTRCL e | e | mOE | HE | A
mi}?ﬁfﬁ 278 684 | 278953 | 1240| 3887 | 561 | 1025

MF L AT LB H, —30 CH 3 e 18 S fih 25 34 ]
FUAE 2, 25 °CHF, T fih 22 B Th] AR LU 19 44 7 o i
/N68.10%, 160 °CHY, H i fish 722 B4 i A LG L8N 75
RE/IN45.27%, VtBATE = idis i 20 T Bt e L B
i i B A B U B S5 M AR FE R

34 i

b3t i E T AE SR BT TR FR, PR T
K s e g Ng, BFR T K5 drm e rh g
S AN FE 7 Y MR AL R . R TR A, AR
RPERIR AR 225 R, SR -

a) SR S AR b, K s R i



92 T 5 R 2 BB ROBSED

2025 4F

TEAREALVERE AL, BB GIR Az e . JuKik
P AL 2 E PE R TE AR 28 R ARk

b) AL RIS 5 K i e e PRI AR AR
AR B N T I R ST R o AR PR RS )
Kt e e MRV R 28 R R EDI IR RN 1.82%,
IR P T T 28 K BT AE MR fR R 9 29.19%, LA
TEWAFIS FE K T i g T MR TR AR E -

o) WASRW K, 5L SIEE R,
K A i A e VR T AR B AT 8 B X 4R PR e X RN B 47
&R R FERE

d) SRV M arikie R B, L5 WA 5 & E W e AE
b, KT e e T T AR LA S A b B 1 e AN B
KI5 A i

gi bnrkn, KA Aa s T B gR A M Re AR
R, A LUAA AR ER B K T TOLse i g

2 £ X W

(11 REAM AR KA M. 26 3 B, db st A 4k AR,
2005.

ZHU Tingbin. Technical encyclopedia of lubricating grease[M].
Third Edition. Beijing: Sinopec Press, 2005.

[2] ZEEEA SRR ARV A R SR () I R D). & R T R
2021, 48(3): 37-40.

JIANG Dandan, XIN Hu, LI Xingtao. Pernuoropolyethers space
lubricants[J]. Synthetic Lubricants, 2021, 48(3): 37-40.

[31 ZFEE, TEk0g . 1k 5 280 T i F 500 e (0], A bRl 546 T,
2021, 52(8): 122-128.

LI Chengzhi, HE Yifeng. Research progress of amide grease[J].
Petroleum Processing and Petrochemicals, 2021, 52(8): 122-128.

[4] MIKAMI, HIDENOBU. Long life technologies of greases for rolling
bearings[J]. Journal of Japanese Society of Tribologists, 2015, 60(5):
308-313.

[5] CHEN Chen, LIU Yujie, TANG Qiong, et al. Tribological and
rheological performance of lithium grease with poly- o -olefin and
alkyl-tetralin as base oils[J]. Chinese Journal of Chemical Enginee-
ring, 2023, 56(4): 180-192.

[6] NADASDI T T. Next generation long-life polyurea greases[J]. NLGI
Spokesman, 2001, 65(8): 8-14.

[77 MIKAMI H. Long life technology for lubricating grease[J]. Journal
of Japanese Society of Tribologists, 2008, 53(4): 248-253.

[8] AfRUE, X e, 2 2K, 45 L TG i A0 B 2R T 1 1O 1M e 0
[7]. fh7K, 2018(7): 31-36.

SHI Junfeng, LIU Jianlong, LI Xinglin, et al. Analysis on perfor-
mances of long Life grease for hub bearings[J]. Bearing, 2018(7):
31-36.

[91 B, XEE, EEN, S AT dr b BE B Rh R T g A 1k s

HER (1], A 540 T, 2020, 51(12): 82-84.

ZHAO Jun, LIU Jie, WANG Meichuan, et al. Investigation on
service of long-life anti wear motor bearing grease[J]. Petroleum
Processing and Petrochemicals, 2020, 51(12): 82-84.

[10]  EMGUE, 0N3E, e . — b I T A 5 i i ) T i PO 0T ) 1.
FHTET 4L, 2017, 35(3): 20-25.
WANG Shunshun, SUN Yi, LIU Jianlong. Development of a low
torque and long-life bearing grease[J]. Petroleum Products Applica-
tion Research, 2017, 35(3): 20-25.

[11] ISR, BT . — P IR AT i i 35 ol e o IR PR BT A (0. Aol
PiHE, 2015, 33(2): 34-38.
MIAO Qiaona, GU Hongkuan. Development of a low-temperature
long-life silent bearing grease[J]. Petroleum Products Application
Research, 2015, 33(2): 34-38.

[12] Fbox, S0k, G, & KT ar 4 AR 1 (0 1 BE I 72 0],
FER 540 T, 2024, 55(7): 111-118.
ZHENG Hui, ZHOU Weifeng, CUI Peijuan, et al. Investigation on
the performance of long-life and low-volatile lubricating grease[J].
Petroleum Processing and Petrochemicals, 2024, 55(7): 111-118.

[13] EPRH, BN, w30, & . SIEE T FE9 A7 iy i 520 I8 3R AR )
[3]. ®h7K, 2021(3): 59-61.
WANG Qingri, ZHAO Li, GAO Yuhang, et al. Discussion on
influencing factors of life for lithium grease FE9[J]. Bearing, 2021
(3): 59-61.

[14] WA, BHTEER, 22 MG . Sl T 15 77 dr 08 07 i MR 0], A
T, 2012, 30(5): 29-31.
XIE Minjie, XIE Jingchun, AN Xupeng. Overview of life test
methods of bearing grease[J]. Petroleum Products Application
Research, 2012, 30(5): 29-31.

[15] WUEA, W5 15, 22 MG . AN T IR EA T B i ELE D). & Bl
WATEL 2013, 40(4): 26-28.
XIE Minjie, XIE Jiawei, AN Xupeng. Comparisons of abroad
greases evaluating means[J]. Synthetic Lubricants, 2013, 40(4):
26-28.

[16] fskie, XIFRAH, BRives, &5  (RHAERIE T IR PERERT 78101, i
HRil 56T, 2020, 51(9): 1-6.
HE Yifeng, LIU Bangming, CHEN Xiaoweli, et al. Study on rheology
property of low-volatile grease[J]. Petroleum Processing and
Petrochemicals, 2020, 51(9): 1-6.

£ & @& v
W& (1987, L, EIBFFOL, BRI T IR T e A G
WK .
IS (1983—), 2o, WA, F LW T 0 N ARSI T
508tk 2 i 2 R TAEFRE.
R (1967—), B, WA, FZEWR TN HEAES) RS IR
WS R VA .
WET (1979—), B, i+, R, FEHRTRNILEES &
Gus il 7
gk (1979—>, 5B, W+, WAL, FEOFF G WONIENE &
ARSI INFITF K o



