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Microwave Cure of Rubber Compound for Tire Tread
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< Abstract>

Intending to develop a new rubber curing process
using only microwave, the both the characteristics of cure
and the mechanical properties of rubbers for the tire tread,
for which a green styrene-butadiene compounds had been
cured with 2.45 GHz microwave, have been compared with
those of the custom thermal cured rubber. The unintentional
hot spot formation in the compound during the microwave
curing has not found where the compound has a microwave
absorbing ceramic powders in 4.18 weight percents and
the supplying voltage has been adjusted to 90 volts. The
new microwave process accomplished preheating to 418K
in a quarter of the thermal cure time. The average tensile
strength of the microwave-cured rubber indicating 190kg/cm’
was compatible to that of the thermal cure. In conclusion,
the new microwave cure had approved to be applicable in
a commercial plant.

Key words :@ cure process, microwave vulcanization,
ceramic filler, rapid curing rubber
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Table 1. Composition of Rubber compound

Composition[wt %]

Component o Cl o
SBR-1500 4359 41.77 40.10
C/B(N234) 3487 3342 32.08
AROMATIC OIL-2 1587 152 14.60
Zn0O-S 131 125 1.20
SULFUR 096 092 0.88
KUMANOX-RD 087 084 0.88
KUMANOX-13 087 0.84 0.88
STEARIC ACID 087 0.84 0.88
CZ (CM-G, CBS) 0.78 0.75 0.72
CERAMIC 0.00 4.18 8.02
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Fig.l Schematic
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Fig.2 Heating properties of specimen in
microwave cure equipment
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Table 2. Tensile test data(thermal cure)

Specimen  M-05% M-100%

M-200%

No. (kg/cm’) (kg/em?) (kg/em?) (kg/em?) (kg/em”) (%)  (kg/cm’)

CO 1.3 30.8
Cl 1.6 32.2
C2 Tl 31.1

75.2
78.0
724

M-300% TS E.B Hardne§s
129.8 1945  440.1 73.0
133.0 18909 4376 75.0
123.1 179.0 427.1 76.0
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sHA Mg Ef¢E AlE Clap EfEHA
ore AW C0° =448 E websic.

nfolm &y} @ Eo| FF&e A& 8Volt
2 ydko] 74 A9 Mty E E¥sA @2
o AFAMe LxAFS vvEdow A
g E§E AW Cle +x448E 9 3K
Aezr 7F3e%gl 418K7HA] =9 ik Al
o] UF o A#AC. FHFALE 100VoltE 38}
de ME FHAG xR TAHE £4d
717} wl$ olalcl. FHHLE YVoltE e
AN 418K7HA 79 ¥ w) A|H Cl& 5
Ho| dan A9 e& EFsA e AFAH
o gRo] HwAME & A9 vustodE
o otA & A &%/t FaF e HFig.3).
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Time [min]
------- CO(SBR compound only)
——C1(Ceramic 4.18wt% loaded SBR compound)

Fig.3 Heating properties of specimen changing with
input voltage in microwave cure equipment
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Fig.4 Temperature progress in microwave cure

Table 3. Tensile strength of microwave cured SBR compound with ceramic 4.18 wit% loaded

Time  M-05% M-100% M-200% M-300%  T.S EB  Hardness
(min)  (kg/em?) (kg/em?) (kg/em® (kg/em?) (kg/em®) (%)  (kg/cm®)
35 7.3 20.9 68.7 118.6 1905  437.1 74.0
30 7.6 15.2 52.9 97.6 175.6 421.0 62.0
25 5.9 9.2 25.4 59.7 1525 4330 57.0
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Fig.5 Comparison of cure in microwave and thermal
cure

33 wjolA =S o] 4§ AFAN AN

nlol @y} Qo] FTHE A4S 90Volt
2o Mg £§% C1 L5FAHE 718
gl RFEAMe &5x 7723 Aes 5&
ol o] 423K74A A%atdla, 1 olFele vl
olazu} QLEE onfoff SHHA AWM k&
413~423KE RA8HA st (Figd).
AsA Mo AREE vio] AR FAA T
ala} =7}eta 358 ZAMSAE wWe AZS
(1905 kg/em?)7t @71® aF-AlEel A4
%(1945 kg/em?) ot e gh& A o]t
Aole 7pgtAA 7 BeAEy] wiEel A3 A
olg} AR FAE 7AMste] HHE FTE
3| o vlo| ARy} EAAE FolWA <
ANEE ¥Y F A& Aoz ogAZH(Table
3).

72t 2% wj§ESel /HEHBEA EEAE
N8 AxE A718E nFAH Agdde @
QuELE o] f&&la] 2AY F YAR vlo]AR
W 7} nFARe] AgE volaRT EAMA
7z 718 FAAN AUE 42 DSCE
ol g-3le] =Asgrt. A7 nFAIHL Az
/74 Rs Mol fEZ|NE 2 4nE SAY
1&g ol wigo|, nlol ARy} 718 GLN-A
Mol AIZHZMHE 4 fFE7]3ke] fleol W

A8 7e57t Fvbetar ZhEAAN Eed
= A|zke] AA EEJUSS ¥ F UR(Fig.
5).  o]a]3 AL oA &Qlg upe} o] v}
o)A w7t g d7Ee 2xA4sE A
apol 7} 7] wjE-olw, aS-AlHe] EFE Alv
o] EEASENE FU AZHEE & + 3
=

4. 4 &

71&0 A7t & e AR WL
2 7}8ERe] wiolaRTRE EYsaL vwiolA
23 F4aQ Meele SBR v7H@ wigHEel
E3tstd wgtEe 2wyt wal AEdte] 7%
of 285 AIE @& ¥ F ASS FAs:
@i, olwl E§alE Mleke ol 418wt B
ol® mFeo ARREF ASAFIA FoWA
gz oz 7% + ASE YA,

nfol A2 u} Qo FHEHE AYE =4
of AFAAY &5 A% FEE A¥ ¥
o, F9 ZAo JFLE d W OvoltZk
A gt

nlo] A 2w g ol /FTHE FE7IL
o] Ae @i, Alzrel wet ZhFEZF AA HT
8}7) wol Azbgol wsle] FHL AlRte] 7}
gEAYo] =2 & AL AYSAT

2+ A
Boat 2E7eAdTAe dFHE ol o] fo|R
on o]e] FHAL=§
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