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Abstract: In this study, to replace a complicated process such as in the rubber component used in the adhesive
of the shoe buffing, pretreatment with primers, we studied mechanical properties and adhesive properties with
rubber compound added propanamine and 1,6-Hexanediamine. The adhesive properties rubber specimen added
propanamine did not occurrence, but The adhesive properties rubber specimen added 1,6-Hexanediamine was
occurrence. Also, the contact angle was decreased compared to not added NBR. And rubber compound added
6-Hexanediamine was smaller than the contact angle was evaluated in comparison to the added propanamine.
NH, group on the rubber surface were confirmed with a peak at 1450~1550 cm™ in FT-IR spectrum. Rubber
compound added propanamine and 1,6-Hexanediamine was reduced mechanical properties and decreased NBS
resistance.
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Table 1. Formulation of Rubber Compound

A-1 A-2 A-3 A-4 A-5 A-6 A-7
(phr)
NBR 40H 100
St
1% step ZnO 5
St/A 1
propanamine - 1 3 5 10 - -
6-Hexanediamine - - - - - 1 3
nd MBT 0.5
27 step
MBTS 1.5
T™TM 0.2
Sulfur 1.5
- o .
o g 5 oss 3| [W 4
2 i I '
o a8 o § H
o L E e i A
o8 | S ose & §
= i = = 2
I o A | =
5 Blis o
o * =
- i
o 13 ose
ot 3 o
o $ #
o b 5t Warunten () b
(@) (b)
o 5 o 515 i i
084 5 2 g 5 2 g
= g o g 5
8 bl 2
i i i L Z
: I3 .
i = '
T = ] &l ik = G =
© (d)

Figure 1. FT-IR spectra of NBR; (a) ref, amine peak (1,6-Hexanediamine) (b) unfilled NBR, (c) NBR with 1,6-Hexanediamine,

(d)NBR with propaneamine.
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Table 2. Adhesion Properties of NBR Compound
A-1 A-2 A-3 A-4 A-5 A-6 A-7
ref. Propanamine 1,6-Hexanediamine
) 30 min 0 0 0.8 0.8
Adhesion strength (MPa)
24 hrs 0 0 1.1 1.1
(c)

Figure 2. Contact angle of rubber surface with amine; (a) unfilled NBR; 77°, (b) NBR with propanamine (1 phr); 71°, (c)

NBR with 1,6-Hexanediamine (1 phr); 70°.
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Figure 3. Mechanism of amine attacks isocyanate.
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Table 3. Adhesion Properties of -NCO Contents
A-7
5 wt% 6 wt% 7 wt% 8 wt% 9 wt% 10%
. 30 min 0.8 0.8 0.8 0.8 0.9 0.9
Adhesion strength (MPa)
24 hrs 1.1 1.1 1.1 1.1 1.2 1.3

Table 4. Mechanical Properties and NBS Abrasion of NBR Compound

A-1 A-2 A-3 A-4 A-5 A-6 A-7
Hardness (Shore A) 50 50 50 50 50 52 52
Tensile (MPa) 3.8 3.3 3.0 2.8 2.7 3.4 3.3
Elongation (%) 440 450 470 510 550 480 520
Tear (N/mm) 23.5 20.3 18.1 17.1 16.1 229 21.1
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Figure 4. NBS resistance of NBR-amine type.
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