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The influence of mixed rubber processing technology on Mooney viscosity and burning time was studied. The results showed that the Mooney
viscosity of mixed rubber increased with the extension of the parking time, and the burning time did not change significantly. With the increase
of the number of thin pass, the Mooney viscosity of mixed rubber decreases continuously, and the burning time varies with different thin pass
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Mooney viscosity, also known as rotational viscosity, is
the value measured by Mooney viscometer. Mooney viscosity
reflects the quality of rubber processing and molecular weight
level and wide distribution range. Low Mooney viscosity rubber
easy to adhere to the roll, its molecular weight is low and narrow
distribution range. Scorch time is a physical quantity to mea-
sure the rate of early vulcanization of rubber. Burning time is
too short, in the process of operation will cause the early vulca-
nization of rubber, affecting rubber mixing, rolling, pressing and
other processes; Burning time too long, will lead to rubber vul-
canization cycle too long and reduce the production efficiency.

After determining the rubber formula, the main factors af-
fecting the rubber Mooney viscosity and burning time are the
rubber processing process. Extending the parking time and in-
creasing The Times of thin pass will affect the Mooney viscosity
and burning time of mixed rubber ],

1 Experiment

1.1 Main raw materials

Natural rubber: brand SMR20, Malaysia; Brominated butyl rub-
ber: brand BIIR, waf international trade (Shanghai) co., Ltd.
Carbon Black: brand Numbers (N234, N326, N375, N660),
¢ Black Cat Carbon Black Co., Ltd. Butadiene rubber: brand
BR9000, China petroleum northwest chemical sales branch;
White carbon black: brand 175GR, palm Chemical Co.,Ltd; Si-
lane coupling agent: brand tyc-si69, jingdezhen hongbai chem-
ical technology co., Ltd. Zinc oxide: brand name: 99.7%, yang-

zhou zhenzhong zinc industry co., Ltd. Promoter: brand (NS,
DZ, DM), shandong shangshun chemical co., Ltd.

1.2 Basic formula

In this experiment, four basic formulas of tires were selected for
research (as shown in table 1).

Table 1 Basic formula of tires/phr

The raw materials 1# 2# 3# 4#
SMR20 100.00 45.00 100.00 20.00
BR9000 / 55.00 / /

BIIR / / / 80.00
N234 45.00 / / /
N326 / / 56.00 /
N375 / 31.00 / /
N660 / 22.00 / 69.00
oil / 5.00 / 8.00
Silica White 15.00 / / /
TYC-Si69 3.00 / / /
ZnO 3.50 4.00 8.00 /
SA 2.50 2.00 / 2.00
4020 2.00 / 2.00 /
wax 1.00 2.00 / /
S 1.30 1.40 / 0.80
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The raw materials 1# 24 3¢ 4%
HD-0T20 / / 4.50 /
RA-65 / / 5.00 /
NS 1.50 0.80 / /
DZ / 1.20 /
DM / / 1.30
Other 2.50 5.50 2.50 8.80

Note: the basic formula is 100 copies of raw rubber as the benchmark,

other raw materials according to the corresponding number of copies.
1.3 Main equipment and instruments

Kobe steel: BB430 mixer; Yiyang rubber & plastic machinery co.,
Ltd. : GN255 mixer, xk-660 mixer; Qingdao xianrui electrome-
chanical co., Ltd. : xk-160 type smelting machine; Alpha corpo-
ration: Mooney viscometer MV2000.
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1.4 Sample preparation

The mixing rubber was prepared by conventional mixing pro-
cess. After 4 hours of parking, 1.5 kg of tread rubber, tire side
rubber, tire rubber and dense layer rubber were respectively cut,
and roller was used on the XK-160 type furnace.(Roller tem-
perature: 60 + 5 °C, Roller distance: 2.0 mm) 5 times out of the
piece, parked 4 hours after the test.

Through the design of three schemes for mixing rubber
Menny viscosity, burning time test study.

Option one: Sampling tests after the specified time for lab-
oratory parking(as shown in Figure 1).

Option 2: After the roller temperature is 45 + 5 °C and the
roller distance is 0.5 mm, the machine is parked for 8 hours(as
shown in Figure 2).

Option 3: After the roller temperature is 90 + 5 °C and the
roller distance is 0.5 mm, the machine is parked for 8 hours(as
shown in Figure 2).

Laboratory temperature 23+3°C, humidity 40 ~ 60%.
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Figure 1 Effect of parking time on mixing rubber test
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Figure 2 Effect of thin-pass times on mixing rubber

1.5 The performance test

All properties of rubber are tested in accordance with the corre-
sponding national or enterprise standards.

1.5.1 The effect of parking time on rubber properties

Menny viscosity(shown in Table 2) and scorch time(shown in
Table 3) of mixed rubber were sampled at intervals of 5 days.

Table 2 Rubber Mooney viscosity test at different parking times

) Parking time /d
Project
0 5 10 15 20 25 30 R
1# 75 77 77 78 79 79 83 8
2# 62 62 62 62 63 63 64 2
3# 80 82 82 82 83 83 84 4
4# 69 69 70 70 71 71 71 1

Note: the test equipment is American alfarmeni viscometer, ML100°C (1+4) min (Use a large rotor at 100 °C to Preheat the Menny viscometer cavity

for 1 minute and rotate the corresponding Menini viscosity for 4 minutes.); R is for range (the same below).
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Figure 3 Menny viscosity is range after mixed rubber is

parked(R)

Table 3 Rubber burning time test with different parking time/min

Figure 4 Scorch time is range after mixed rubber is parked(R)

. Parking time /d
Project
0 5 10 15 20 25 30 R
1# 14 14.1 14 141 142 143 142 0.2
2# 197 201 191 188 185 183 189 0.8
3# 124 128 122 124 126 127 124 O
44 59 5.8 5.7 5.8 5.8 59 6 0.1

Note: test equipment, same as above, T5 (Using a large rotor at 130 °C to Preheat the Menni viscometer cavity for 1 minute after the rotor rotates the

Menni viscosity value to increase by 5 values.).

Table 4 Rubber Mooney viscosity test at 45+5°C

BoTong number/Number

Project
5 10 15 20 25 30 40 50 60 70 8 9 100 110 R
1# 60 59 58 57 57 56 52 56 55 53 52 51 50 49 11
2# 56 56 55 54 54 53 52 54 53 52 51 51 50 49 7
3# 69 66 65 63 62 60 58 53 51 50 48 47 45 43 26
4# 63 62 62 61 61 60 59 62 60 59 59 57 57 55 8
Note: test equipment and test conditions are the same as above.
Table 5 Rubber charring time of 45+5°C thin pass test/ min
. BoTong number/Number
Project
5 10 15 20 25 30 40 50 60 70 80 90 100 110
1# 137 138 138 14 14 14 141 137 135 136 139 139 138 14
24# 199 196 197 20 201 199 201 21 21 214 21 211 211 211
3# 134 135 135 14 139 142 145 164 164 168 168 171 173 174
4# 7 7 71 73 76 77 8 84 87 91 91 92 95 96
Note: test equipment and test conditions are the same as above.
Table 6 Rubber Mooney viscosity of 90+5°C thin pass test
) BoTong number/Number
Project
10 20 30 40 50 60 70 80 90 100 110 R
1# 61 58 57 56 55 54 53 52 51 51 51 10
2# 56 55 54 54 52 50 50 49 49 49 48
3# 74 73 72 71 71 70 70 69 69 68 68
4# 65 65 65 64 64 64 63 63 63 63 63

1.5.2 Effect of thin pass times on rubber properties

(1) the rubber Mooney viscosity (as shown in table 4) and burn-

ing time (as shown in table 5) were sampled and tested under

Note: test equipment and test conditions are the same as above.

spacing of 0.5mm.

thin pass condition with roll temperature of 45+5°C and roll

(2) the rubber Mooney viscosity (shown in table 6) and



Table 7 Rubber charring time of 90+5°C thin pass test
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min

BoTong number/Number

Project
10 20 30 40 50 60 70 80 90 100 110
1# 147 148 148 148 149 149 15 145 148 145 144
2# 242 242 243 244 245 247 253 251 253 25 252
3# 151 151 153 155 155 158 159 158 16 16  16.1
4# 84 84 9 92 94 95 97 98 10 102 10.1

Note: test equipment and test conditions are the same as above.

burning time (shown in table 7) were sampled and tested un-
der the thin pass condition of roll temperature 90+5°C and roll
spacing 0.5mm.
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Figure 5 Menny viscosity is range after mixing rubber thin-
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Figure 6 Scorch time is range after mixing rubber thinning(R)
2 Results and discussion

2.1 Effect of parking time on rubber properties

As shown in Table 2 and Figure 3, as the parking time extends,
the Meni viscosity of mixed rubber continues to increase, and
the Meni viscosity of tread rubber increases significantly.

As shown in Table 2 and Figure 3, as the parking time ex-
tends, the burning time of the rubber on the side of the tire is
shorter than that of other rubber, and the burning time of other
mixed rubber is not obvious.

2.2 Effect of thin pass times on rubber properties

As shown in Tables 4, 6, and 5, with the increase in the number
of thin-pass, the Meni viscosity of mixed rubber has decreased,
and the low temperature(45 + 5 °C, the same below) thin-pass
has the most effect on the Meni viscosity of fetal rubber. The
most obvious.

As shown in Tables 5, 7, and 6, the burning time of mixed
rubber has been extended with the increase of the number of
thin-pass, and the low temperature thin-pass has the most ob-
vious effect on the burning time of fetal rubber and gas-dense
rubber.

The influence of mixed rubber and low-temperature thin-
pass on the Moni viscosity and coking time of rubber is more
obvious than that of high-temperature(90 + 5 °C) thin-pass.

3 Conclusion

(1) The parking time(one month) is extended, the Meni viscosity
of the mixed rubber is increased, and the burning time of the
rubber on the side of the tire is shortened relatively significantly.

(2) Increase the number of thin-pass times(110 times), de-
crease the Meni viscosity of the mixed rubber, extend the scorch
time at low temperature thin-pass(in which the scorch time of
the fetal rubber is the most obvious) and extend at high tempera-
ture thin-pass. Not obvious.

(3) In the process of actual rubber processing, the effect of
extended parking time or extended mixing time on the process-
ing performance of rubber in different parts of the tire is differ-
ent.
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