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Abstract: The purpose of this study is to evaluate the adhesive properties of polyurethane mixed aqueous
dispersions by omitting the primer, dealing with the preparation of skins for synthetic leather with excellent
adhesion by omitting the pre-treatment process. The two-component mixed polyurethane water dispersion was
prepared by synthesizing an ester-based polyurethane resin (PU-T) and a carbonate-based polyurethane resin
(PU-C) to obtain the final resin. As a result of measuring the peel strength of the adhesive specimens omitting
the pre-treatment agent, it was confirmed that the state adhesive strength (ethylene vinyl acetate (middle): 4.2
kgy/em and rubber (outsole): 4.4 kgy/cm) there was. This makes it possible to omit the pre-treatment process
which has been indispensably used in the shoe manufacturing process, thereby reducing the process time and
reducing the amount of volatile organic compounds (VOCs) generated in the pre-treatment product, resulting
in environmentally advantageous.
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Scheme 1. Preparation process of PU-T sample.
Table 1. Composition of the binary blended waterborne polyurethane samples.
Mole ratio BPU-1 | BPU-2 | BPU-3 | BPU-4 | BPU-5
PCL 1,6-
PU PBA IPDI | DMPA | TEA | EDA
T Mw2,000 | Mw1,000 | HD 100 75 50 25 0
0.02 0.01 0.01 0.01 0.1 0.027 | 0.027 | 0.023
PU PCD IPDI | DMPA | TEA | EDA
0 25 50 75 100
-C 0.05 0.1 0.037 0.037 | 0.013
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Scheme 2. Preparation process of PU-C sample.

2.5. FI-IR
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Figure 1. FT-IR spectrum of the PU-T(a) and PU-C(b) samples.
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Figure 2. FT-IR spectrum of binary WPU samples;
BPU-1(PU-T), BPU-2, BPU-3. BPU-4 and BPU-5(PU-C).
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Figure 3. TGA curves of binary WPU samples;
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Table 2. Viscosity, Thermal Properties, Mechanical Properties and Shore A Hardness of the Binary WPU samples; BPU-1(PU-T),

BPU-2, BPU-3, BPU-4 and BPU-5(PU-C).

L TGA Tensile . 100%
Sample designation Viscosity Residue at strength Elongation at Modulus Hardness
(cps.) Tiss, 200 C (MPa) break(%) (MPa) (Shore A)
BPU-1(PU-T) 56,220 257.3 0.03 80.6 620 27.5 65
BPU-2 44,160 242.6 0.25 132.6 541 359 55
BPU-3 34,620 2433 1.05 141.5 460 55.0 55
BPU-4 32,040 243.0 1.78 145.5 434 59.8 56
BPU-5(PU-C) 46,260 250.2 242 146.2 430 72.5 65

Table 3. Adhesive strengths of adhesively bonded upper samples using Binary WPU; Ref., BPU-1(PU-T), BPU-2, BPU-3,

BPU-4 and BPU-5(PU-C).

o Upper/EVA(kg/cm) Upper/Rubber(kg/cm)
Sample designation - :
after 30min after 24hr after 30min after 24hr
Ref.* 1.6 1.7 1.3 1.5
BPU-1(PU-T) 4.0 4.2 4.0 4.2
BPU-2 3.9 4.2 42 4.4
BPU-3 3.8 43 35 42
BPU-4 3.5 3.5 3.0 3.6
BPU-5(PU-C) 2.7 29 3.0 3.4
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Figure 5. Adhesive strengths of adhesively bonded upper
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