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1. Immerse in water

<

2. Apply secondary adhesive 3. Tensile test

*Test type: Single lap shear

(secondary bonding)

*Specimen type: Open-faced

*Primary adhesive: Epoxy (w/ CTBN)
= Curing condition :170°C for 20 min.
*Thickness: 0.1 mm

*Secondary adhesive: Cyanoacrylates
*Thickness: 0 mm

*Adherend: Aluminum alloy (A6061)
*Surface treatment: Sandblasting

*Water temperature: 87°C

*Tensile speed: 1 mm/min.

Test condition

Strength rate (%)
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Immersion time (Day)

Lap shear test results (after immersed in 87°C

water)

Fracture Surface (after immersed ver 100 ds)

17

1st International Conference on Advanced Jointing Process (AJP2019), Azores (Portugal), (2019.10) [CTHE

“Degradation of Epoxy Adhesive containing Dicyandiamide and Carboxyl-Terminated Butadiene Acrylonitrile Rubber
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LIBS : Laser Induced Breakdown Spectroscopy

Incident of P
Laser pulse Expansion of Plasma © ©¢
(r<100ns)  plasma Formation ®6_oYg
© S *)
by @© o~ ®
Laser Ablation 06 OING)
@®@®©@@ ° ©° @@
6@6@@ ®o® o
6@6@

Continuous Emission Line Emission  Continuous Emission
(Atomic Lines) (Black-body radiation)

| | |
| | | >
Time 0 100 ns 100 ps

Rapid, Multi-elemental Analysis Time region for LIBS Measurements

under Various Surrounding Conditions

(including in Air), _ Suitable Method for On-Line
without Special Sample Preparation Inspection at Production Line
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Experimental Setup for LIBS (Updated)

Lens pair and cut-filter
: et Entrance unit
for collecting emission e

Lens

Laser pulse
(A=266 nm, T= 8 ns, 9 ml/pulse)

Filter

plasma Lens

Characteristics:

Obijective Lens
-Sample is set onto X-Y-Z motorized

(f=100 mm)
stage.
‘ns UV Laser pulse is used for plasma
Sample ignition
-Plasma emission is collected in off-axis
layout

-Collected emission is analyzed by using
two-channel parallel spectrograph.

(Two spectra in different wavelength regions
can be obtained simultaneously)

X-Y-Z motorized
stage

27
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Detection of Si contamination on steel
LIBS Spectra of Steel (SPCC) with/without Silicone Oil
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Detection of Si contamination on steel

Calibration Curve for evaluating LOD

s=0.111 pg-cm? LOD = —10 = 0.135 pg-cm-2

o:deviation of the background signal

p=SreN
52 ) %] (Standard deviation for the Si signal from
2 E 0.15 Si contained in Al alloy substrate)
‘B E tllj S :the slope of the fitted line
o &
2% o0 EIJ
n R
005 |7
[ 5 =0.00501 S et LOD: Silicone oil on Al alloy (A6061)
0.00 30
0.0 0.5 1.0 L5 2.0 LOD = - = 0.529 pg-cm-2

Surface Concentration / ug-cm>
s = 0.0363 pugt-cm?

c = 0.0641
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