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ABSTRACT: NDT (Non Destructive Test) of the adhesive joints is very important because their strengths have greatly
affected by the worker’s skill and environmental condition. Recently, the electric impedance method in which 1-2 wt%
CNT was dispersed in the adhesive and the electric resistance of the adhesive joint was measured was suggested for
the defect detection of the adhesive joint. The uniform dispersion of CNT in the electric impedance method is very
important to make a constant electric resistance of the adhesive joint and the accuracy of defect detection depends on
the uniform dispersion. In this paper, the adhesive joints in which CNT was dispersed in the adhesive by the four
dispersion methods were made and their electric resistance were measured. The pre-process and evaporation process
of CNT using the ultrasonic method and agitation method was used and the effective dispersion method was
suggested. Also, the criteria to evaluate the dispersivity was proposed.
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Table 1. Materials of the adhesive joint

Item Model Manufacturer
Resin YD-128 Kukdo Chemical Co.
Hardner G-640 Kukdo Chemical Co.
Aluminum AL5052 -

CNT NANOSOL-R CNTSOLUTION Co.
Table 2. CNT specification
Sort MWCNT
Specific surface area 500~1500 m*/g
Diameter 5~15nm

Apparent specific gravity 0.02~0.04 g/cm
Axial ratio >500
Purity 95%

Bonding Area : 30mm_x 30mm
Bonding Thickness : 1mm

Defect Area : 30mm_x 15mm
Type : Release Film

Fig. 1. Schematic diagram of the adhesive joint
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Fig. 2. Schematic diagram of CNT dispersion method
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Table 3. Operating conditions of the 3-roll-mill

Step Method

st .

o |
Sepl | gk ! time

oo | vume
Sepz | oS ! time

Schematic Diagram of 3-Roll-Mill Machine

Model : 80E (EXAKT Co.)

First Gap Second Gap

Fig. 3. 3-Roll mill process

2.4 H7|% g2z 51
4718 B 240l AHgH LCRu|E = AGILENTA}]



Evaluation of Dispersivity and Resistance of the Adhesive Joint According to Dispersion Methods of CNT 351

Fig. 4. Measurement of electric impedance by LCR meter

Table 4. Measuring frequency and item

Measuring Frequency
Item
100 Hz 1kHz
Mode Series Mode
Impedance (Z)
Measuring Reactance (L)
Item Capacitance(C)
Resistance(R)
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(b)Process 1 SEM image (Magnification x10,000)

Fig. 6. Process 1 SEM image
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(b) Process 2 SEM image (Magmﬁcatlon x10 000)

Fig. 7. Process 2 SEM image
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Fig. 8. Process 3 SEM image
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(b) Process 4 SEM image (Magmﬁcatlon x10.000)

Fig. 9. Process 4 SEM image
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Fig. 10. Impedance(Z) of each process
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Fig. 11. L, C, R of each process (f = 100 Hz)
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