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Covulcanization and Ozone resistance for Unsaturated
and Saturated Rubbers

Won-Woo Lim ", Tl-Taek Jung, and Min-Hyun Han
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ABSTRACT

LEffects of the ratio of rubber composition on covulcanization and ozone resistance were
studied in this study. Specimens used in this study were rubber compounds(specimen-A)
blended with various ratio of NR, SBR, BR, IIR, and EPDM, unsaturated rubber com-
pounds{specimen-B) with NR/BR/SBR, and saturated rubber compounds(zspecimen-C) with
NIVIIVEPDM. PAD adhesion specimen was prepared from vulecanizing specimen-A and B,
and specimen-A and C, respectively. Using same adhesion specimen, peel strength was
measured and tested ozone resistance. In specimen-A, peel strength was higher with
increasing NR ratio for NR and BR contained blends. In other specimen-A containing NR
and SBR, the peel strength was also increased with increasing SBR ratio. NE/BR/IIE/EPDM
rubber compounds had also better adhesion preperty than NR/SBR/IIR/EPDM compounds. As
more unsaturated rubber was blended, the peel strength was higher but ozone resistance
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was worse. Optimum ratio of unsaturated and saturated rubbers for the peel strength and

ozone resistance was 60/40.
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Table 1. Formulation of Various rubber Compound Specimens

Specimen -A Specimen -B Specimen -C
Formulation | NR Variant | NR 50 NR 5h
{Ph1) BR Variant | BR 20 1R 20
SBR Variant | SBER 30 EPTIM 25
IR Variant
EFPTM Variant
Carbon black all Carbon black ol Clay 45.0
Stearic acid 2.0 Stearic acid 1.5 TiOs 35.0
Qil 5.0 il 4.0 Stearic acid 1.5
ZnC 3.0 nQ 3.0 (il 4.0
Sulfur 2.1 Sulfur 1.8 Zn0 5.0
Accelerator 0.8 Accelerator .85 Sulfur 2.75
Accelerator 1.2

Table 2. Tensile properties of various rubber compound specimens

Specimen-A Specimen-B| Speeimen-C
NR/BR ratio change NR/SBR ratio change NRATREEPDM ratio change
Na. a0 01 02 03 (4 03 (G a7 08 9 10 11
NR (phr) Tl il 20 70 A 2 ] 85 ] ) A0 Al 55
BR iphr) ] 20 Al 0 4 b % A X # X L3 Fill
SBR (phr) b ¥ A 0 20 Al 70 ® b X ¥ 30
[IR {phr} 20 ¢ ‘ . ¢ ‘ - 10 Pl 3l 40 Ul
EPDM (phr} 10 4 “ ‘ 4 ‘ 4 ] 20 10 20 25
NR:BR 1:0 v | 2 0]
NR-SBR 1:0) 2 | 2| 0]
NR:EPDM 21 [ 21 | 21 [ 21 | 21 | 2] | 21 | &1 [ 2] | il | &1 [ 20
NRIR&EEFDM | 723 | 73 | T3 | T3 | T3 | 73 | T3 | 73 [85:15 64 0 | A
HardnessiShore &) 47 | 48 | 48 17 | 49 9 | A0 | 47 | 47 | 5O | 49 | 48 51 Al
J0EM(kglfom™ | 609 | 558 | 502 [ 398 | 614 | 575 | 57 | 46.7 | 63.4 | 59.9 | 60.1 | 521 73 46
T_:;_[kg{'.-'tm"‘] 1955 | 166 1336 | 891 | 1927 1856 [ 1603 | 1276 (2342 | 1T1 178 | 1453 176 152
E.Bi%) 609.9 | 612.2 | 623.3 | 535.3 | 603.3 | 620.5 | 615.5| 620 | 6209 | 584.9| 602 | G268 | 585 620
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Figure 1. PAD adhesion specimen and peel testing
method.
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Figure 2. Effect of the NR/BR ratio of specimen-A
on peel strength for specimen-4/B and A/C system.
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Figure 3. Fracture surface morphology for specimen- A/B and A/C system.
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Figure 4. Effect of the NR/SBR ratio of specimen-A
on peel strength for specimen-A/B and A/C system.
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Figure 5. Fracture surface morphology for specimen- A/B and A/C system.
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Figure 8. Ozone resistance according to various rubber composition for specimen-A.
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