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DIENE RUBBER COMPOSITION CONFIGURED TO BE VULCANIZED AT LOWER
TEMPERATURE; AND MANUFACTURING PROCESS OF RUBBER ARTICLE FROM THE SAME
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The present disclosure provides a process for forming an article from a diene rubber, comprising:
providing a raw diene rubber substance comprising 1,2-polybutadiene rubber component; adding to the raw
diene rubber substance a peroxide as a vulcanizing agent; softening the raw diene rubber at a first temperature
of not more than 200°C ; vulcanizing the diene rubber ata second temperature of not more than 200°C, with
contacting the diene rubber to an ambient atmosphere; and forming from the vulcanized diene rubber an
article.
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EXS—8HEAF  ZEEMHTLESHEZZERHEAR
E RPN ETENL ZAEZ—TRBRERAEZEWL(HET B
"Maki-Mushiy ) EPHEEGBMRES BXEFEENERE BEEZ
Mk EERE RN > W ESE MR ETREMEERE -
E—EERAIT  REHZEAFTEATERNBE200CZEET
BT - EZRBERAZ—BET > WERETERIENL180T @ &
EEN20CEYITOCHEN » BEEEH20CEZLNISOCHERA -
i AL 5 7%
® K%%Zﬁ%ﬂ%ﬁ%@ﬁﬁﬁﬁﬁm%%°%Wﬁ§’E%
HZERT » BFHZEBEESES Z B ETHRE SR ABE
ME=E - VERERREE NGBS PUEHH - HERREARE
EZ AL - £ —EERAIF > FRALTEZ RS T ERSERL205
- RESNRERYIZ205E > FEERIENLY2E20058 -

] E—EERG T - REBEASHEHESBGEREBE200C 238
ET HEoGGBERERERBETET EXEEAZ—BEF
FALEE T EREERLYI180TC » MEEL0CEYITOCHENRN > &
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EEBEHEE » FYII0CEL60T T » EEEL120C E140°C T i
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iz Ot 2 X E
E—EERA T > FHAZFHFAHBZ _GREBYERET
EERFANRHEE BREFEEEIUINBRBWEE > i BAOELN
60 2 FE & T H K 49107 mol/ce ; HAEL20E30Z B E T A B 410
mol/cc o ‘
THEBEEAHAEIOC TRERRS 2 FEBEFEREMNKEL
2 35 3% B -B 4% 77 2 (Flory-Rehner equation)( 3 25 #f 3 7% (notation of
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Kraus))2Kst & - XWHEEv. T #EH FEE -
Ve = -(1/Vg)*{(In(1-V,) + V. + uV.,*} / {V.'? - (2V./)}
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AEPFYETHREMIEZBBRBEET - B2HMNE - &%
UET D EEERRMEE - &  KE - Wit - NEBE - HiE -
HwH - BIRSREME aa¥ - B - B8 RAEEHER >
MBERIER - ZYETERNEE £ mEEA -

]l

RS BUTIEES EREARSEZEFE-DHPRE
HZERP  FaAREEERGN LEERS -
A=

ARBEEEANZMBRRTRS - ETXd » S ZEHRU o
prBEBEUER -

=1
&Hoy #1 #2 #3 #4 #5 #6 #7 #8 #9 #10  |#11
Cariflex |50 50 50 50 70 70 70 70 70 70 70
IR307
Cariflex
IR310
RB-820 |50 50 50 50 30 30 30 30 30 30 30
RB-810
NR#1
SBR1052
EPT3091 ‘

Kayalene |6 6 6 6 6 6
6-70
Kayacarbon 6 6
BIC-75
Trigonox 6 6
117

Perhexa
25B

Perbutyl H- 6
69

BiER 025 10.25 1025 025 (025 (025 (025 (025 {0.25 (025 |0.25
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Irganox
1010

Irggnox
PS800

EGDMA

S 0.05 (0.1 0.2 0.4

HET 106.251106.25 [106.25]106.25]106.25|106.25|106.25]106.301106.35 |106.45 {106.65

=2

&Hor #12 #13 #14 #15 #16 #17 #18 #19 #20 #21

Cariflex 70 70 50 50 50 50 50 70 70 70
IR307

‘Cariﬂex
IR310

RB-820 30 30 50 50 50 50 50 30 30 30

RB-810

NR#1

SBR1052

EPT3091

Kayalene 6- 2 4 6 8 10 4 6 8
70

Kayacarbon
BIC-75

Trigonox

. 117
Perhexa 25B |0.8 0.75

Perbutyl H-
69

J=RES 025 (025 (025 025 (025 1025 025 (025 |025 |0.25

Irganox 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1010

Irggqnox 1 1 1 1 | 1 1 1
PS800

EGDMA

S 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Hast 101.05 {101.05 [103.85 {105.85 |107.85 |109.85 |111.85 |105.85 |107.85 {109.85
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=3
A=A #22 #23 #24 #25 #26 #27 #28 #29 #30 #31
Cariflex 50 70 70 70 70 50 50 95 50
IR307
Cariflex
IR310
RB-820 50 30 30 30 30 50 50 5 50
RB-810 30
NR#1
SBR1052
EPT3091
Kayalene 6-|6 6 3 6 6 6
70
Kayacarbon 3 6 6
BIC-75
Trigonox
117
Perhexa 1
25B
Perbutyl H-
69
B Elg 0.25 0.25 0.25 |0.25 {0.25 0.25 025 ]0.25 0.25 0.25
Irganox 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1010
Irggnox 1 1 1 1 1 1 1 1 1 1
PS800
EGDMA
S 0.1 0.1
gE=t 107.75 |107.75 {104.75 (104.75 (107.85 |107.85 {107.75 [106.75 {108.75 {111.75
Z=4
s #cl #He2 #c3 #c4 #c5
Cariflex IR307 70 70
Cariflex IR310
RB-820
RB-810
NR#1 70
SBR1052 30 30
EPT3091 30 100 100
Kayalene 6-70 6 6 6 6
Kayacarbon BIC-75
Trigonox 117
Perhexa 25B 0.8
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Perbutyl H-69

BiERE 0.25 0.25 0.25 0.25 0.25

Irganox 1010
Irggnox PS800
EGDMA

S

gE=t 106.25 106.25 106.25 106.25 101.05

w3

BBYE
Cariflex IR307 : HjKraton PolymersBEMEE L B E Kk =
M THEE & - Q8T%EL91% 23T T ZHHEK  1.519; HE -
0.91 g/cm’ o
Cariflex IR310 : fg Kraton Polymers#liE gL 2 FE R X =
M H 8 Q8T%EH91% 5 FE23C T ZH R 1.519; HE -
0.91 g/cm’ -
_ RB-820 : (HJSREUENRIHRI2-BT & & &%E  25% ; &
BE : 4995°C 5 BEE : 0.906 g/cm’ o
 RB-810: HISREEWEEILE T ZH S8E @ 18% ; &
FE : 0.901 g/cm® o
NR#1 1 RABE > EFEEESENHEYFRBRH#AL ) BE - €091
.g/cm3 °
SBR1502 : F Astlett Rubber Inc. Bl Z T Z G B E
FE :0.94 g/lem’® s TANEEE 52 0
EPT3091 : f4 Mitsui . Chemicals Inc.®!iE FYEPDMEE ; = E
0.87 g/em’ ; ﬁém%grﬁ: 57 »
#HELY
Kayalene 6-70 : fiKayaku Akzo CorporationBliERY1,6-(EE =T

B

.
’

Wi

0
7

E-BEREE)CKK -
Kayacarbon BIC-75 : f§Kayaku Akzo CorporationZI i ER B K E RN
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ERBEE =T &l -
Trigonox 117 : Fy AkzoNobelZL &R 38 & 2- Z%E%ﬁ%@ B=THE

E[El: o

Perhexa 25B : HINOF CorporationBl#E#y2,5- ~HE-2,5- " (FE =
TEBEE)CK -

Perbutyl H-69 : FNOF CorporationfBlEME =T EZBEHIE -
B A 74 o

JERERL

Irganox 1010(EfBASF#. ) ®

Irganox PS800(FH BASF&Y #%)

EGDMA(Z ZHE —HERIGEE)

S(Hit)

PRIESINEREA - BRIM K E A Uphr K BEMEE -

DA EBERZ MBI FEEHBLT J77% » (8 A 5SI R A& 8 (HH Yasuda Seiki
BUERV191-TMRE BRI i B 2 B L& -
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HETES H-ERNBMEARSEHE  AKZEBENAZE SR
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L

WRER)EHELESTEEME  ARMETEERMEE RIFME
- BHEBGHEERBEZRERUT RS

M1 : FGearliAEKEBETERERER LFEEFKLE > B
R0 MR AR 1

W SRS > )RR Ml )T — B EEE (RS

"

YiER - B E4E A A GearZ L5 (FH Ueshima Seisakusho®i i)
HAZSBEYT  FLEERE TMRFEEEHBEETHRL -
BEZEEFNOARIEER EETEERERTRE—RK - #FEZFZ
.E::‘?‘J;%c%w?é}fﬂb ~ M100 ~ M300 ~ M500 K Ebr Bl - 2B RN TR
Seg
%5
BEdE (#8283 [#1 %2 [#3 B4 [#5  [#6 |#7 |#5  |#6 |47
b

DiZE4 5 |Gear |Gear |Gear |Gear |Gear |Gear |Gear |Gear |Gear |Gear |Gear |Gear |Gear
= [P MU U |HUE U (U (BUE (ME |BUE (BUE [BUE BEE (BUS

E{b& (120|120 (120 (130 130 130 |180 |120 (120 |120 (130 (130 (130

E(C)
E{LRE |6 6 6 6 6 6 6 6 6 6 6 6 6
&) (min)
b (1.2 (13 |24 |64 (3.1 |81 |38 |05 |07 |07 |45 |24 |63
(MPa)
‘MIOO 12 |11 (1.3 {19 1.7 (1.9 (1.8 (05 (0.7 (0.7 |09 |1 1
(MPa)
M300 |- - - 28 (25 |3 26 |- - - 1.4 |13 1.6
(MPa)
MS500 |- - - 3.7 |- 43 3.6 |- - - 1.8 (1.6 |22
(MPa)

Eb (%) [125 |86 124 |768 {455 884 |539 |84 126 (189 [1000<{908 [1000<

=6
=Lt #14 | #15 | #16 | #17 | #18 |#19 |#20 |#21 |#5 #6 #7
TEa=, - Gear | Gear | Gear | Gear | Gear | Gear | Gear | Gear | Gear | Gear | Gear

e | e | BYE | B | BURE | HGRE | R | RS | R | BN | R
E{LERE(C) [ 130 [130 [ 130 (130 [130 [130 [130 [130 [120 |120 [120

B L BF |10 |10 |10 |10 |10 |10 |10 |10 |10 |10 |10
(min) '
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Tb (MPa) 3.5 7 7.1 8 6.1 4.4 4.1 3.5 3.1 39 54
M100 (MPa) - - - - - - 1.2 1.1 1.2
M300 (MPa) |- A P - T (26 |22 [26
M500 (MPa) | - ; - 3 3 - - 35 |-
Eb (%) - - - - - - ; 343 | 500 | 495
=7

) =RTat i #cl #c2 #c3 #cd #c5
Iz =, Gearlt5g Gear/&t55 Gearfitss Gearlit5g Gearlitig
EMEEECC) | 130 130 130 130 180
E{EEFE(min) | 6 6 6 10 10
Tb (MPa) 0.16 03 0.26 1 11
M100 (MPa) - 0.27 0.16 - -
M300 (MPa) | - - 0.16 - 3
M500 (MPa) | - - 0.16 ; .
Eb (%) 87 137 1000< : .

Al #21 B E RGBT - MEMm#cl ~ #c2 ~ #c3 ~ #cd K

#HSEF®WZTD o

A2 E T R

{58 B DA b 58 S 4 B g 2 M5 R A AR R T 4K FE BE OEAR I A (|

Toyo Seiki%l i Laboplastomill 10C100 ; IR K/ -
IR A  BRigtb=2.5 L/D=20; $#EHEE :
95°C E£100°C ; 2E K3 :

Rl

i S B E Ry

1& :

110°C £1207C -

W Z F R B A BT A 2 R 3

@ 15 mm ; IEE
90% 100 rpm) °
100C ; 4& (BH1R)

o B P HE T L S Al B AT B

fH o EB L EIA GearZ (L5 (FH Ueshima Seisakusho®i i) »

FEHEERE TR E%F’aﬁﬁxu\ Tk -
HZEETFRHBIEEELREFRAEEETITRE — K - BFF
Em&REThb 22l - ERETRRTHES -
7=8
T B am e #24 [#25 #20 #26 #27
hnEE = GearftFg Gearfit5s Gearf{tFg GearftFg GearfftFs
BEYEERE(C) | 130 130 130 130 130
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E{EAE R (min) | 10 10 10 10

10

Tb (MPa) 7.6< 10.8 8.7 7

7.6

ZEBRmEARFT HELENTEHERNMPF I TEE

A3 XKEEZEH
/AR - 8P B iR AN IEBERE I 8 H 2 A
FHENHESIEE F—HFon—MEENETX

- FEEBRA
° X E R
AU LB R RE- A TTESTE - ERETHNTRE -

=9
o o SR | BB Ve

e ggﬁ; g‘;‘;ﬁ AR | FIEERECC) ﬁﬁﬂffﬁ RS | (10°6)
Vr mol/cc)
#1 R Gearfft5g 120 6 0.190 10.377
#1 R Gearlft5g 130 6 0.173 8.038
#1 SE Gearfftfg 130 6 0.172 8.001
#2 A Gearl#t5g 120 6 0.164 7.058
#2 = Gearfitig 120 6 0.174 8.225
#2 = Gearlitfg 130 6 0.162 6.850
#2 = Gearfftfg 130 6 0.161 6.705
#3 = Gearl{t5g 120 6 0.172 7.910
#3 SR Gearlitss 120 6 0.165 7.154
#3 SR Gear}dts 130 6 0.178 8.659
#3 Hh Gear/$tFg 130 6 0.179 8.879
. #5 = GearlftFg 120 6 0.188 10.001
#5 E Gearfft5s 120 6 0.139 4.548
#5 = Geariit5g 130 6 0.127 3.678
#S 5 GearfitFg 130 6 0.125 3.485
#6 HE Gearlit5s 120 6 0.131 3.939
#6 #E Gearjgtss 120 6 0.143 4.928
#6 Hh Gear/itfg 130 6 0.116 2.888
#6 EE Gearlit5s 130 6 0.116 2.930
#7 EE Gearfft5g 120 6 0.121 3.203
#7 ER Geariitfs 120 6 0.123 3.349
#7 EE Gearlitfg 130 6 0.139 4.555
#7 EE Gearitfg 130 6 0.134 4.173
#1 Mg 7R, 120 10 0.248 21.543
#1 Eh 75, 120 10 0.244 20.381
#2. B KR 120 10 0.211 13.758
#2 SEH R 120 10 0.219 15.121
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o o R | KXHEEVe
B ER | ot | mimzzco | R s | " a0'co
Vr mol/cc)
#3 HhA 7ZE5, 120 10 0.243 20.180
#3 e ZE5, 120 10 0.243 20.247
#5 EH R 120 10 0.228 16.883
#5 HA KR 120 10 0.228 17.012
#6 Nl K5, 120 10 0.193 10.852
#6 EhR KR, 120 10 0.195 11.069
#7 ER 705, 120 10 0217 14.752
#7 EA R 120 10 0217 14.819
#el P Gearlitfg 130 6 N/A N/A
#cl S GearfttFg 130 6 N/A N/A
#c2 EH Gear/it58 130 6 0.234 18.251
#c2 S Gearlgtfg 130 6 0.237 18.922
#c3 R Gear/dtFs 130 6 0.106 . 2342
#c3 A GearltFg 130 6 0.121 3.266
#3 et GearftFg 130 6 0.124 3.452
#8 ER Gearjgtfg 130 6 0.128 3.693#9
#9 EhR Gear#tFg 130 6 0.126 3.572
#9 EhA GearjitFg 130 6 0.126 3.549
#10 EA GearldtFg 130 6 0.125 3.507
#10 MR GearttFg 130 6 0.126 3.544
#11 R Gearlitss 130 6 0.125 3.491
#11 A GearJ$tF5 130 6 0.130 3.901
#8 iy Gearf$tfs 130 10 0.192 10.673
#3 A GearftFg 130 10 0.190 10.337
#9 ER Gear/#tF5 130 10 0.181 9.034
#9 HR Gearf#tFg 130 10 0.181 9.101
#10 SHH Gearl#tFg 130 10 0.192 10.606
#10 SER Gear/ithg 130 10 0.189 10.174
#11 SEE Gearlit55 130 10 0.176 8.383
#11 e Gear/itfg 130 10 0.176 8.381
#12 HA Gear/itfs 160 6 0.151 5.667
#12 Y H GearJtFg 160 6 0.143 4.940
#13 R GearlttFa 160 6 0.145 5.112
#13 H A Gearl{tFg 160 6 0.138 4512
#14 Eh Gear 55 120 10 0.188 10.044
#14 A Gear/$tf5 120 10 0.207 13.065
#15 R GearlftFg 120 10 0.174 8.212
#15 EhA GearftFE 120 10 0.174 8.203
#16 &R Gearfftg 120 10 0.184 9.451
#16 SR Gearjitfs 120 10 0.180 8.961
#17 A Gearlit5g 120 10 0.186 9.737
#17 N Gear/#tFg 120 10 0.184 9.512
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S o THE R | TR Ve
o | e | ot | wEEo) | RO g | Tarce
’ N Vr mol/cc)

#18 R Gearftss 120 10 0.178 8.752
#18 SR Gearlitfg 120 10 0.175 8.289
#14 SR Gearlit5g 120 20 0.181 9.068
#14 @R Gearlgtsg 120 20 0.179 8.865
#15 SE Gearltss 120 20 0.197 11.430
#15 iR Gearldtfg 120 20 0.196 11.291

) #16 s H Gear 55 120 20 0.211 13.765

#16 SR Gearlgtsg 120 20 0.212 13.864
#17 HH Gearftss 120 20 0.217 14.758
#17 HE Gearl3t5g 120 20 0.216 14.653
#18 A Gearitfg 120 20 0.226 16.450
#18 s H Gearlitf5 120 20 0.225 16.335
. #14 K Gearlftsg 130 10 0.185 9.584
#14 EE Geartitfg 130 10 0.126 3.609
#15 SR Gearit55 130 10 0.196 11.306
#15 N Geartftfg 130 10 0.195 11.083
#16 H#H Geartsg 130 10 0.211 13.684
#16 A GearfftFg 130 10 0.214 14212
#17 R Gearlit5s 130 10 0.216 14.655
#17 S F Gearltsg 130 10 0.215 14.481
#18 s Gearlitss 130 10 0.222 15.745
#18 A Gearlft5g 130 10 0.224 16.080
#14 & e Gearldtg 130 20 0.213 14.081
#14 A Gearjitsg 130 20 0.215 14.409
#15 S#EE Gearlitss 130 20 0.237 18.869
#15 R Gearfitfs 130 20 0.234 18.208
® #16 iR Gearfit55 130 20 0.250 21.883
#16 R Gearitfg 130 20 0.251 22.240
#17 N Gearlit5g 130 20 00.275 28.893
#17 A Gearlitsg 130 20 0.274 28.632
#18 A Gearlitsg 130 20 0.310 40.984
#18 pEgs Gearlitfg 130 20 0.311 41.365
#19 e Gearitfg 130 10 0.161 6.664
#19 ER GearfftFg 130 10 0.162 6.814
#20 HH Gearlft5g 130 10 0.186 9.701
#20 H Gearlitss 130 10 0.187 9.980
#21 EH Gearfitfg 130 10 0.209 13318
#21 A Gear/itfs 130 10 0.209 13.300
#19 A Gear/itfg 130 20 0.211 13.659
#19 R Gearlitfg 130 20 0.210 13.602
#20 EE Gearlitss 130 20 0.231 17.590
#20 HE Gearfft5s 130 20 0.233 18.026
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#21 A GearfitFs 130 20 0.287 32.559
#21 EA Gearfit5s 130 20 0.288 32.856
#22 = GearfitFs 130 10 0.224 16.237
#22 & Gearjit5s 130 10 0.217 14.892
#16 = GearfitFs 130 10 0.202 12.223
#16 = Gearfitsg 130 10 0.201 12.067
#23 = Gearfitss 130 - 10 0.185 9.650
#23 & Gearlit5s 130 10 0.193 10.708
#20 & Gearlftss 130 10 0.185 9.700
#20 E Gear/ftFg 130 10 0.193 10.736
#22 = 7ER 120 10 0.240 19.464
#22 =1 72, 121 10 0.245 20.602
#16 =4 KR 122 10 0.222 15.827
#16 = K5 123 10 0.226 16.594
#23 =1 KA, 124 10 0.221 15.568
#23 = | 7E5, 125 10 0.219 15.254
#20 =4 R 126 10 0.204 12.437
#20 = A 127 10 0.230 12.417
#24 & Gear/it55 130 10 0.177 8.517
#24 & Gear/dt5g 130 10 0.161 6.665
#25 = GearfftFg 130 10 0.166 7.276
#25 & Gearl{t5g 130 10 0.166 7.288
#20 & Gearitig 130 10 0.200 11.932
#20 = GearfitFg 130 10 0.205 12.641
#26 = Gearlftfg 130 10 0.203 12.357
#26 & Gearlit5g 130 10 0.207 13.096
#27 A Gearl#t5g 130 10 0.099 1.948
#27 SR Gearlftfg 130 10 0.141 4.800
#28 A GearfitFg 120 4 0.158 6.330
#28 SR Gearlit55 120 6 0.395 87.550
#28 HH Gearlitfg 120 10 0.452 136.397
#29 A Gearlftig 160 4 0.251 22.073
#29 EE Gearlit5g 160 10 0.287 32.707
#30 pE Gearlitfs 120 6 0.269 26.917
#30 HhH Gearfdtsg 120 10 0.306 39.254
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BN R 2AERE  #HEEZBIEBERERS > FTHEE L
BERER 1E -~ 2EK3&E ¢ 120°C ; 4IE () : 120°C - Gearfitf5
th 2 [EEORE R 120°C BE LR B A28 ~ 47058 - 67 #E1055 8 -
E L mEEXERE 0 HE LEEY - HEGRIRELF -

HEAS BEZEH

R TEst RS ZBE - 5 Cariflex IR307 - RB-820 ~ A
B ~ Perhexa 25B R EGDMAE 4 3 47 4 MES2 mmE > #F - &
R ER BTEERTTEN - &RERRT -

.ﬁ;’fﬁ#al
Cariflex IR307 : 95 phr
RB-820 : 5 phr
R #E# * 0.25 phr
Perhexa 25B @ 2 phr
EGDMA : 4phr
E{LJRE * 150C
EEIFER] ¢ 13 min.
AE 5%
TT : 91%

B fh#a2
Cariflex IR307 : 80 phr

RB-820 : 20 phr

B e © 0.25 phr
Perhexa 25B @ 2 phr
EGDMA : 4phr

El (B E 150
E{EEEE ¢ 7 min.
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EE 5%
TT : 91%

5 fn#al3
Cariflex IR307 : 90 phr
RB-820 : 10 phr
A #£B& ¢ 0.25 phr
Perhexa 25B : 2 phr
EGDMA : 4phr
& {ERE - 1607C
ELBERE - 10 min.
EE 16%

TT : 92%
[rrawiEitA ]

VAR
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CEREABANEE TR ZGEBBEHSY RE 5 H X BIE
Yz BLAE 50k
DIENE RUBBER COMPOSITION CONFIGURED TO BE
. VULCANIZED AT LOWER TEMPERATURE; AND
MANUFACTURING PROCESS OF RUBBER ARTICLE FROM
THE SAME
[$32]
AFHEER-—EARE _GBRBERIGZ L Had ]
- HESI2-BET ZEBBESZEZEBREBEYE IRE B EEY
BRPARNERREBZBEAY FZEZGBRBEAREIE200T 2
—HRETHL EEZ - GBEBHEE E]ml?%ﬁ’ﬁT % &8 B
@ FEE200C 2% R E THA E&EEE% bz BB RY
-
(3]
The present disclosure provides a process for forming an article from a diene rubber,
< comprising: providing a raw diene rubber substance comprising 1,2-polybutadiene rubber
‘ component; adding to the raw diene rubber substance a peroxide as a vulcanizing agent;
softening the raw diene rubber at a first temperature of not more than 200°C; vulcanizing the

diene rubber at a second temperature of not more than 200°C, with contacting the diene rubber to

an ambient atmosphere; and forming from the vulcanized diene rubber an article.
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