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Abstract: The microstructure and mechanical properties of bonding interphase between isocyanates
adhesive and Eucalyptus wood particles with different resin content were investigated by using
fluorescence microscopy, scanning electron microscopy, energy-dispersive spectroscopy, and
nanoindentation. Results indicated that the penetration depth of adhesive into wood increased with the
increasing resin content. When the resin content was 6%, the average penetration depth and effective
penetration depth reached 1 074 pm and 712 um, respectively. The penetration of adhesive into wood
structures made a positive contribution to the elastic modulus (£,) and hardness (H) of wood cell walls in

the bonding interphase. However, the resin content showed no significant effect on the mechanical
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properties of bonding interphase. The E, and H values of cell walls after adhesive penetration was 20.04

GPa and 0.69 GPa under the resin content of 6%, respectively. Meanwhile, the internal bonding strength

and thickness swelling were improved as the resin content increased from 3% to 6%. When the resin

content increased to 9%, the bonding performance was not improved. It was suggested that the resin

content needs be controlled at about 6% when isocyanates adhesive was used to prepare particleboards.

Key words: particles; isocyanate; penetration; bonding interphase; nanoindentation; mechanical

properties
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Fig.2 Microstructure of wood particles and bonding interphase region of particleboards
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Fig.3 Fluorescence micrographs of particleboard bonding interphase
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Fig.4 Penetration depth of adhesive into wood particles

K4 8oR, BEEBEREMEN, FHBERE
(AP) ZBHIK, MARGEERE (BP) 255
WIS . TR 6% I, IR FhFAITE Al e )
VBB IR LA BOE BRI 73179 1 074 wm Al

L

2 4 0
At % i B /keV

5 BIRBRREFATEIN

712 wme

T ESHT (pEKK) Ex, APHMEP I p ks
I64H 43 %) 0.004 F10.138, B AP 7 p=0.05 /K F-
TEMEREE, MEPEFAERE. PHBBER
[ERE 2 [ R IR BRI AR BER ), &
SRBEN A CIRET AR, BRTREIRE
SERE, T IR AT AN i A 1 R B VS 93 X IR
A 5 B DR AR BN o A RGBS TR B S ) 2
W RRE N G T RE R A RTTIR . £5& AP M EP K
E, WRE6% I, JRELIE 4 A0 R i
U IR RN 9% I, TR0 HE S I RE AR I,
SECEP WINASIA ., RO 1 BE 4 B DTk A
AR, HI0AE P2 A
23 REFHITRERS T

it — B T IR EFIE e T ) o A AE L, X
JB G ST XA B 1EAT A0 AT (B 5D o R L
B A AR . BRI AL B g 7 T X R
i (BB A SRR A B (fr &
B) MR SIF AR AM A EE (AP E O,

]
At % i B /keV

10 ym

Fig.5 Element analysis of particleboard bonding interphase
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Fig.7 Elastic modulus and hardness of particleboard
bonding interphase
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Fig.8 Internal bonding strength and thickness
swellingness of particleboards
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