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Fig.1 Double drive synchronous rubber gear pump
rubber filter
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Tab.1 Mooney viscosities and vulcanization
characteristics of compounds
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Tab.2 Physical properties of vulcanizates
II}LI‘ E # # # ﬁix{tﬂféﬁ% # # #
1 2 3 4 5 6
ABIK ARURE FE / 77 76 76 76 74 75
100%;E 17 J3 /MPa 2.18 2.45 2.63 2.81 3.02 2.84
300%E i1 71 /MPa 10.02 11.42 12.67 13.93 15.73 13.83
300%E MR 1/ 100%5E M1 1 4.60 4.66 4.82 4.96 5.21 4.87
Fr SR/ MPa 11.2 12.8 13.3 13.9 14.9 13.9
hrB PR 5/ % 296 327 364 383 418 386
Wi/ (kN » m™") 39 42 45 49 52 49
R HE SRR DN 5 BB EE , R 0. 070
PN sy g . 280
mmFLAE I R0 3 8 B S A B A P B ik 51 14, 9 :
. . _ 260 |
MPa, $& 15 133. 0%, #i 450 3L 552 kN » m ', 42
L Pl . 240
i 1733.3%; 50. 070 mm+fL A2 8 M3 U 1) 57 A ol
AR He L R FHO. 050 mmFL A 8 9o 6 A 6B L £ oo
4D 7 e 5 R R4 2R i B /N RS R TR A i o

TE B AL S o 33X 2 B R FHO. 070 mmAL A% I8 I
Tt BB, JRORE ) 2 B g T SR A SRR /N RS
B AR TR TR A A P B B R EAR
KA F 55 HEAT TN &), AR 434 22 18] (9
TRAE ST IE R, B BOAN 5 W 2y, 35 AR A 8 A g 1)
SR R 40 A T R TRV R B G R 5 SR 0. 050
mm-FL AR 8 I T D3t d s Rk e i) 4 T 5 AT 2R
(R SECRLRLINVEL S (E R T IR A FLAR RN, 2 BB
ARG E  43 i HE A 9 T L , 5 B0 AR e 1 ir
ARSI FBE R 000 8 9 N
2.3 RPA#Z#R

TRAL I it EA i (G7) — 8 A8 T 26 UL IEI2

2R DL - 4o ad U8 192" —6" i Ak I TE
I SR IO 45 LY oA 28k 3o D8 ) 1B AR I T 3K B
IR IR BRI G 5 T Rt 3, ik — 45
& PayneX{U o PayneUn 5 TR 25 AR i K
O3 Rl 98 5540 G, B TR 28 A ik U Y A 1k S Y

1
0 10 20 30 40

MR/ %
Wik g m—1"; @—2", A—3", v 4" 05" 116",

B2 FRALEH G-I i 2k

Fig.2 G'-strain curves of vulcanizates

QIR 53 1B 73 A F L ELEURL A AN 2, e LLH:
) B AR i vy, T 8 3 e U ) A S 18 ) L 5
25 WA, 33X U B 20 ek aek s ) At e ) AR S R
T2 R A HEA X AT B T A v A I Y 4
P 3, H R FH0. 070 mmFLA% 8 M i 8 1 5" Ak
B2 4 400 B A i I, TEURE 0 2% {L 2 B2 i 5 , Payne
ROV 5
2.4 DMAZ#

B A HEEAE AN IR R 3 [ PN O FE A 1 (tand) —
i B2 2 an B3 T 7 o



53 40 b e LR 5] A A4 14 5 2 e AL L 2 5 i 0 e s 1 2 225
1.8 1.8
1.6 - 1.6
L4r 141
L2 12+
g lor T 10
o8t 8"
06L 0.8 -
041 06
02+ 0.4}
0 I I I I 1 M AMAAMS A 0.2 I I I I I I
-80 -60 -40 -20 0 20 40 60 80 -65 -60 -55 -50 45 -40 -35 30
EE/C g/ C
(a) —65~65 C (b) —61~—30 C
0.2
)
g g0l A R . — —
0.05 L L L 0 L I I I
-20 -10 0 10 20 40 45 50 55 60 65
W/ C W/ C
(¢) —20~20 C (d)40~65 C

HlE 2,
B3 TR Mtano-RE L

Fig.3 tand-temperature curves of vulcanizates
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Tab.3 Flexibility resistance of vulcanizates

i A6 IS 4
o H 1 2" 37 4" 5" 6"
Wy S U B 5 4 4 3 2 4
KW S RE (- 2
o 3L 5 3 3 2 2 3

MFIAT LU i, 2R 0. 070 mm FLAE 1§ i
B S TR IR 1 I R U fie /b, SR BT R 11728
2559 5 R FH0. 100 mm FLAEDE W5 38 947 ik
JEAHIR] , HA AR, =P 2R 10, 070 mm LA g K



226 B Tk 20244F 557 14

B S TRAL B ARy T AN B A) M 3) SRR, HREIF, E F % SRR IE A E R A1, 4-T =

A T4 2 8] 4 90 7 A L AL T Y 2 R S-S IR T L. %ﬁ?i;ﬁi‘ﬁ,zo;s 4) :4:—52.
N . . SONG LY,ZHANG J P, WANG R G, et al. Modification of trans—1,
Ej gé E/\J iEi; 7[64‘15[] /J\*#?Fjd//l\ ’ Mﬁﬁ% =) T (ﬁ/ﬂﬁ H’)C E(J 4-poly(butadiene-co-isoprene) copolymer rubber ( TBIR ) with
Mt Jf T%‘@ﬁﬁ ° environment-friendly aromatic oil ( TDAE ) [J]. Chinese Polymer
Bulletin, 2018 (4) :44-52.
3 Zig (4] EVFBE, A, 5K ST, A5 ot 1 7 0 Xk 48 6 i 00 e 1 A 7 52
(1) 3% Fi RUBE [ 2542 e 15 6 %58 2 i Jre L ot i Wi (3], AR R, 2020, 18 (2) :94-97. -
e U, 2835 3 0 T R B T 22 k3 ARG ST, TENG S, ARG W B, o B of modifed
protective wax on the properties of sidewall compound of tire[J].
E/‘JHTUH' ’ E—%Fﬁo 070 mmac[* ’TJX: {Jﬁ m ﬂdg E/(J HQ}H’ E/‘J Rubber Science and Technology,2020,18 (2) :94-97.
i A P | 4 B P BE RN e % 14 BB Fe G, PaynesX [5) a0, 4B BHLIP]. v - CN 02233640. 0,2003-04-09.
I B 55 , shs f= ﬁgﬁﬁ% . [6] Bif1E, ¥ {55 . Device having multi-pores magneto—rubber filter[P].
(2) 55 i ie Wk OB IR L, R J110. 070 PRI TW 098101311, 20070716
mm AL 7 1 5 3 U8 6 B AL I R i B R 4 (71 %+§. ﬁﬂ%ﬂwﬁﬂwﬂupl EP :CN 207789440U,2018i08—;1. ‘
(8] 7= F o, IO AR, BRI, 55 U0 K 45 T RE IR 2 2 o A6 JR e Ak ik
33. 0%, i 40 42 5133, 3%, “F- 1 L B A AR FHIL. 4l T4 ,2016,32 (21) :109-114.
32,&0 LIY L,SUN F C, YAO Q,et al. Lightweight design of gear pumps
with ultra low viscosity medium used in spacecraft[J]. Transactions
BTk of the Chinese Society of Agricultural Engineering,2016,32(21) :
(1) UG TR, TG, 55, 5208 R S PR XA (T e 109-114.
HBEILIL AR BTl 2019.66 (8) £ 581-586. (91 =PI BT Urb A2 10 1 F MM A b A BB 1 U0
LIU H Q,PAN Y R, WANG X M, et al. Effects of type and addition HRSRIBRIEIDL. 77 5 - 7 IR, 2018,
level of carbon black on flexing resistance of sidewall compound[J]. LI Z H. Mechanism and experimental rescarch on extrusion molding
China Rubber Industry,2019,66 (8) : 581-586. of short fiber reinforced rubber composite materials based on gear
[2] XU Y, JIAJ H, ZHANG G G, et al. Effect of rubber substrates on pumps[D]. Qingdao: Qingdao University of Science & Technology,
the flexibility and tribological properties of diamond-like carbon 2018.
coatings[J]. Surface & Coatings Technology,2021,422:127526. i A #:2023-10-27

Effect of Filter Apertures of Dual Drive Synchronous Rubber Gear Pump
Rubber Filter on Properties of Sidewall Compound

SUI Zhihua ,HAO Yingjie ,SUN Zuodong, QIU Jian, YAN Lizhi,ZHU Donglin,LI Li,

WANG Chuansheng,BIAN Huiguang
(Qingdao University of Science and Technology,Qingdao 266061, China)

Abstract: A dual drive synchronous rubber gear pump rubber filter was used to filter the tire sidewall
compound, and the effect of the filter apertures on the properties of the sidewall compound was studied.
The results showed that the properties of the filtered compound were better than those of the unfiltered
compound, and the compound filtered with filter of 0. 070 mm aperture (200 mesh) had the best vulcanization
characteristics, physical properties and flexibility resistance, the weakest Payne effect, and better dynamic
mechanical properties. Compared with unfiltered vulcanizate, the vulcanizate filtered with filter of 0. 070 mm
aperture had a 33. 0% increase in tensile strength,a 33. 3% increase in tear strength,and a 3-level decrease in
average cracking level.

Key words: dual drive synchronous rubber gear pump rubber filter; filter aperture; sidewall compound;

dynamic mechanical property ; flexibility resistance



