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High performance conductive adhesive with High-performance conductive adhesive
by cellulose nanofibers and ionized metal deposition
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Several kinds of ﬁolyurethane-modified epoxy resins prepared from each
polyol compounds by synthesizing polyurethane in epoxy resin showed better performance in both
tensile shear strength and elongation than original epoxy resin. The increase in electrical
resistance of conductive adhesive with the polyurethane-modified epoxy binder resin under bending
load was suppressed compared to the case where epoxy resin was used as a binder. Furthermore, it was
shown that the addition of cellulose nanofibers enhanced the suppression of the increase in
resistivity. The dispersion state of cellulose nanofibers in the resin was visualized by deposition
of ionized metal, and it was found that the dispersion state varied depending on the mixing method.
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Fig. 1 Specimen and measurement setups.

@
FT-IR
2
0%
PEG
PPG 20% 30%
PEG
PPG
20% 30%
Z. .
2. .
- 12
g 10 ¢ ¢ .E .
= 8 s
Z, =
E >t ePU-PEG xPU-PPG ! ePU-PEG xPU-PPG
0 0 1‘0 2‘0 3‘0 4‘0 50 0 0 10 20 30 40 50
Amount of polyurethane(wt%) Amount of polyurethane(wt%)
Tensile shear strength of polyurethane Failure elongation of polyurethane
modified epoxy resin vs. amount of modified epoxy resin vs. amount of
polyurethane. polyurethane.
@
Fig. 3 PPG
PEG Ag50% 5
PPG Ag
Ag
(3) CNF
Ag EDS Ag Fig. 5
Fig. 6 Fig. 6(a)
CNF Fig. 6(b)
Fig.6(c)  Ag (b), (c)
CNF CNF
(4)CNF
20PU-PEG CNF 1 3 mass%
CNF 4
Fig. 7 Ag 40 vol% CNF
CNF 2 mass%
1 mass% 3 mass%



LE04 — - LE04 E04
g E (]
s g s
2 & 2
2 iEo0s 2 1Eo0s 2 Eos
$ H ]
= £ £
3 3 3
£ 2 £
g g 2
= = —Ist=2nd = — Ist 2nd ---- 3rd —--4th — —5th
LE-06 L - L LE-06 LE06
0 L5 0 15 0 15

05 1
B::lding strain z%) Bending strain (%) Bue:lding strain("/o)
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Fig. 3 Effect of Polyurethane modification to the binder epoxy resin of conductive adhesives on
the electrical
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(b) After the bending test.

Fig. 4 Cross sections of conductive adhesives of Ag50% with the difference of

Polyurethane modifications before and after the bending test.
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(@) Fracture surface of (b) ECA sample

(a) Before Ag deposition.
Fig. 5 Secondary electron

epoxy resin containing
2 mass% CNF.
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Fig. 6 Secondary electron images of fracture surfaces of Ag deposition samples.
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Fig. 7 Relationship between the electric resistivity of 20PU-PEG-40Ag conductive

adhesive

and the addition amount of CNF.
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(a) 40A-20PU-PEG without CNF.
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(b) 40A-20PU-PEG with 2 mass% CNF.
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(a) 40A-20PU-PEG with 1 mass% CNF.
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(c) 40A-20PU-PEG with 3 mass% CNF.

Fig. 8 Relationship between bending strain and electric resistivity of conductive

adhesive with 20 vol% Ag filler and different kind of binder resin.
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