Adhesiveness of Dissimilar Materials

~ Analysis and Evaluation for Material Interface ~

In terms of ADHESION of polymer with other materials (polymer, metal), characteristics of polymer have a
great impact on adhesiveness. In case polymer has reactive functional groups, structural analysis of adhesive
interface is highly effective. In other case of crystalline polymer, crystallinity evaluation of interface can be
found as correlational results with adhesiveness.

Major Factor and Analysis for Adhesiveness

: Physical Chemical Mechanical Molecular
Physical Interface adhesion | Chemically bonded | An adhesive soak | IDIfﬂIJSrIOE o
Van der Waals Force by intermolecular | interface by into fine micro- olecuar chal
(exist on all material interface) . entangle and
forces functional group structure of compatible to
Chemical Mechanical material surface ba
Anchoring effect make interface
Covalent bond o 11 | Ll } | ——|
Hydrogen bond Molecular Diffusion (I () O102020,
| 9000 Yl 0000
Surface / Interface Analysis Methods Adhesive Factor
Components, Chemical Formula XPS, TOF-SIMS, FT-IR Physical, Chemical
Shape of Fine Structure SEM, TEM, AFM, DSC, Mechanical, Physical,
Crystallinity X-ray Diffraction, Raman Molecular Diffusion
Wettability, Surface Free Energy Contact Angle Physical, Mechanical, Chemical
) Reaction ratio of epoxy at
Polymer / Polymer — Status of Chemical Bond at Interface — interface of PA is 5% higher
asS N than that of epoxy inner layer.
pecimen o = . Epoxy/PA It is considered epoxy and PA
- Adhesive : Epoxy Vc_(EFT IR-ATR Spectral 100 Epolgy—(larll’ner Ir?azéce were bonded by amide group
(2 component) (PA) ONH \4 o b r at interface.
- Substrate : PA (Nylon6) 0.2} (PA) ) pa| " 95 e @ @ O MG CH— — —CN—
. " A2 ° I+ I
m Preparation g * A o_(;' O CH,
(1) Coat epoxy on PA < S 90t L gpc")"u; 70707"407%2%7 HE—OH
(2) Heat 1h @120C € | c 9 e e gI " & Addition
(3) Polish and observe § 2 g5 LDepth < 700nm nsertion
interface 3 I > Epoxy PA Chemical analysis of surface /
ATR \/ —‘/J\JL |0002 5 3 80 ) side > side interface structure is very
Crystalline 00— 15 %0 400 o 05 10 | effective for molecular design
| poxy 1700 1600 1500 940 900 Depth  Abs. Intensity Ratio |of Adhesive having reactive
Wavenumber (cm-1) (#m)  (A1545:PA/A1510:Ep) |functional group.

H Specimen
- Al foil (12 micron)
- PET film (200 micron)
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