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Fig.1 Microstructure of nanobead silica

1.2 BA

NR 60,BR 40, ik JAN550 45, 94 Kl Bk
TAEAbEE R, AAkEE S RERRIR  2.5,349
A8, EEEM R 2.5, i £ FIRD 2.5, B &R
4020 2.5,fmEc 2.2, fE#HCBS 0.6, {2
MBTS 1,HAh 5.
1.3 FEFHEMNE

1 LEBHL, FIZHUIR R 5E) S0l A BRA W)
i ; GT-M2000-A 2 i £k {1 . AT-7000S %Y H, 411
FTIHLFGT-7017-MELZALF , 55 8 JE R K A 2%
T8 A BRA E P s UM=2050%1 ] JE R AL,
Pty BHE A A7 BR 23 B 77 i s LX - A TUAR e [ et
FETE, O 8 AR SR A ES T s MZ-4003B
AR F IR L , VIR BRI MU A PR 5] 77 0
SDZ0025 %% 55 i B AL, rh LI 50 2% 45 IR Ay A PR
IS EI
1.4 RXEH&E

JE R R FH P BETR R T 200 M, — BOIR MR e 2%
AL HEAT, SE I ARRBE , FEIA/INVEL ik BAN550
YK ER A hE ; —BUREAE TP T,
— BB MR AE TF R AL AR i AR B fE a5
CBSHIfE#RIMBTS, I H 5 E T A, 5 3 IINR
IRIIAE =R N k16 his 4.

Yy 8 R B R T AR AP L AR, B
2514160 °C /12 MPa X 10 min,

73 SR R R e A s RO L AL
[ IS 2 T R VN S i A o S E SR TR

‘C/2.2 MPa X 10 min,
1.5 Eggis

NRB A5 I BRI 24 P04 T4 ] A

25 S 1 T R TR 55 1 AR DU AR 1 R - B
TP HISINGG % 3 Hz, B £20 mm, 25,
WH 1 MPa, FREEFEIRE  (23+£2) C.

23 S B ) T s T S I AR I A 1 R
TP HISINGG , i 2 Hz, JRiE  +£17 mm, 25
W 0.7 MPa, FREEFIRE  (80£5) C,

E=1
=

2 HR5WR
2.1 MRFHR_FENEREINRE B
PEFN ] 8 G FE B R M
ANARAER — A T X NRIBEEHI AR 1 1
FRANR PR

F1 MABK_ESUEAEXNINREATRAFENZ N
Tab.1 Effect of nanobead silica amounts on vulcanization
characteristics of NR compounds
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Fig.2 Effect of nanobead silica amounts on Mooney
viscosities of NR compounds
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Fig.3 Effect of nanobead silica amounts on
Shore A hardnesses of NR vulcanizates
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Fig.4 Effect of nanobead silica amounts on tensile stresses
at 300% elongation of NR vulcanizates
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Fig.5 Effect of nanobead silica amounts on tensile strengths
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M EISTT LU HY - Bl 90 K ek — Ak
R, NRB AL 14 37 A0 55 58 - Do fif1 - >R 40
LU/ Ak R AR R 201
NRERAGIE B HL 38 BE 4719, 7 MPa, € £ N AEH &
GB/T 13061—2017{ i FH 4228 KB AL 5 Ao
FEARBIE ) o 22 S5 FEAR I 10 P A B AR /N TF20
MPalf 2R, PR 7E 25 0 3 HINRIBE AR b 40K 6%
PR 2N T 200

YR Bk — S AR ) FH 6 N R A e i e 78
PERE RS2 e AN 6T 7 o

75

JRBERELX 1074
N
(=)

w
W

W
(=}

0 5 10 15 20

KR A ALREIT /)
Elo MABIH-ALIEAENNRIALE
T JE 45 1 BE Y 52 1)
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Fig.7 Schematic diagram of lubrication mechanism of
nanobead silica
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Tab.2 Fatigue resistances of air springs at room temperature
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fatigue resistance tests
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Tab.3 Fatigue resistances of air springs at high temperature
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Effect of Nanobead Silica Amount on Properties of NR Compound
for Air Spring

GAO Xinwen, PEI Shipeng ,ZHENG Lixia
(Zhiheng Vibration Damping Technology Co. ,Ltd,Qingdao 266114, China)

Abstract: The nanobead silica was added to the natural rubber (NR) compound for the air spring, and
the processing properties and physical properties of the NR compound and the fatigue resistance of the air
spring were studied. The results showed that,with the increase of nanobead silica amount, the vulcanization
characteristics and Mooney viscosity of the NR compound did not change significantly,the Shore A hardness
of the NR vulcanizate decreased first and then increased, the tensile stress at 300% elongation did not change
significantly, and the tensile strength and elongation at break both showed a decreasing trend. It was found
that when the nanobead silica amount was 10~ 15 phr, the flexure resistance of the NR vulcanizate was better.
With the addition of 10 phr nanobead silica in the NR compound for the air spring, the fatigue resistances of
the air spring at room temperature and at high temperature were effectively improved.

Key words: nanobead silica; air spring; NR; vulcanization characteristics; flexure resistance; fatigue

resistance
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