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Abstract: The mechanical and dynamic properties according to the content of filler, plasticizer, and crosslinking agent of
rubber composites for Lipseal were measured in this study. The mechanical properties of the composite including the silane
coupling agent and silica were found to be superior to those of the composite containing carbon black. It was found that
the rebound resilience characteristics were influenced by the crosslink density of sulfur rather than the filler or plasticizer.
In the case of recovery, it was confirmed that the elastic restoring force improved in the compression deformation condition
and recovery increased as the crosslinking density increased. The rubber composite for Lipseal of this study is expected to
improve the manufacturing technology of the rubber composite which can implement the optimum function for recognizing
the performance such as oil resistance, durability and compression set.
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Table 1. Basic Formulation of Rubber Composites

Code C20 A20 Z20 D5 D10 SI S15
NBR 1845 100 100 100 100 100 100 100
Carbon Black n220 20 - - - - - -
Aerosil 300 - 20 - - - - -
Zeosil 175 - - 20 20 20 20 20
Si-69 - 4 4 4 4 4 4
DOP - - - 5 10 10 10
Stearic acid 1 1 1 1 1 1 1
BHT 1 1 1 1 1 1 1
Zn0O 5 5 5 5 5 5 5
S 05 05 05 05 05 1 1.5
Cz 2 2 2 2 2 2 2
TT 1 1 1 1 1 1
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Results and Discussion
1. NBR E22&H|9| 7|nEAM

MDRZ o] &sto] FHA|, 7kaA] 9 7hwA] 24 &
NBR &34 9] 7t E4J& Table 2] YetY $iTh. Table 29]|
el 7 2gAe]l A orque ZME s

FHEE(C20), Aerosil (A20), Zeosil (Z20) 2AA|o] T
NBR &34 9] torque ZH-2 C20 < 720 < A20 &2 el
A7 A7HE A203}F Z200] FHEEH o] A7 C20E
o %2 torque 3 UER R ol Adlrle] FHow 1
A 9] stiffness7} 71512l ASAEZHA Y9 tetrasulfideZ}
EYA| Y 7t o] GFs e A2 A Ardnet &
AREA QUekt 7hAA] FaFE wiguQl 220 (DOP 0 phr),

Table 2. Cure Characteristics of NBR Composites at 155°C

Code tsza) tcgob) CR_IC) MHd) MLC) 1\/1};0
C20 2:51 5:28 0.64 11.96 2.78 9.18
A20 3:33 6:18 0.61 18.16 4.57 13.59

720 2:44 13:58 0.15 17.56 3.87 13.69
D5 2:51 10:11 0.23 14.73 3.17 11.56
D10 2:59 10:20 0.23 13.81 2.90 10.91
S1 2:43 5:54 0.52 14.6 292 11.68
S1.5 2:35 3:58 1.2 16.28 2.85 13.43

a) scorch time (min:sec)

b) optimum cure time (min:sec)

¢) cure rate index (sec™)

d) maximum torque value (dN'm)

€) minimum torque value (dN-m)

f) the difference of maximum torque and minimum torque (My-Mp)
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Figure 1. Swelling ratio of NBR composites in toluene.
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Figure 2. Compressive strength of NBR composites at com-
positions with filler, plasticizer, and cross linking agent.
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Figure 3. Compression set of NBR composites at compositions
with filler, plasticizer, and cross linking agent.
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Figure 4. Hardness of NBR composites at compositions with filler,
plasticizer, and cross linking agent.
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Figure 5. Rebound resilience of NBR composites at com-
positions with filler, plasticizer, and crossinking agent.
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Figure 6. Recovery retes of NBR composites at compositions
with filler, plasticizer, and cross linking agent.
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Conclusions

£ ATeIAE 34, 7haA) L shaA) =
2 2ABKT 7t YL sHE el H7tE
A@AZYA} A7t H7hE A ) MDR torque Zh]
70 et 7HaAI7E H7bE ) webAl torque gk A3k
stgion, 3 gl 7184% wAE F742 torque 3
o] Z7kstath. YEHE SHL sHEBgo] YrtE B
uoh YUASYASH el ArhE BRI B 3
o 7= Zhol SIBIA] 80% A ettt 45 4T 2
S8 B4 Zeosite W7HE BFATE Y 550 bkt
13 Pl IS 4E 97 BLE SHL Soban
A% B4 ARAZYAGL delrte] Mo qlstel 3
AN A o BA PR Qlste] A

Ao T2 EA
EA 2ot

2l
yAAZY At A
71t W7HE BEA7H shE o] Yohe BEgA| nt
S5p Urehge). @ wBHAE F AT B4 BESE 3,
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