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Manufacturing of Particleboards for Acoustic Cabinets (I)
Effects of Adhesives and Board Density on Vibrational Properties of
the Particleboard
Yan-San Huang Gwo-Shyong Hwang Shang-Tzen Chang Jeng-Dow Wu

(Summary]

Particleboard is often used to make speaker carbinets. Performance of the speaker
cabinets can be enhanced by modifying the physical properties of the particleboard used.
Value of the particleboard in turn depends on its acoustic performance. The objective
of this research is to study the vibrational properties, especially, the effects of adhesives
and particleboard density on the acoustic characteristics of the board. Elastic vinylacetate
copolymers were used as adhesive modifiers in making the particleboards. Vibrational
experiments were conducted te measure the damping properties of the particleboards,
such as elastic moduli, loss moduli and logarithmic decrements. Other physical and
mechanical properties of the particleboards were also measured.

The experimental resulis are summarized as follows:
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1. Increase the ratio of ethylene vinylacetate (EVA) component in the adhesive formul-
ation results in decreased mechanical strength of the particleboards, whereas thick—
ness swelling of the particleboards is increased.

2. Mechanical strength of the particleboards increases with board density. The effect
of board density on thickness swelling, however, is negligible,

3. Logarithmic decrements and loss moduli of the particleboards increase significantly
with increasing ratio of EVA in the adhesive,

4. There is no apparent relationship between logarithmic decrements and the particlebo-
ard density, but loss moduli of the particleboards decrease significantly with incre—
asing board density.

5. Sound speed transmitted by the particleboards decreases with in creasing ratio of
EVA in the adhesive, and tends to increase slightly with increasing board density.
Key woras: particleboard, damping property, free vibration, logarithmic decrement, loss. modulus.

dynamic modulus, souhd speed.
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Table 1. Test results of strength properties and thickness swelling of particleboards.

WS ACRERERR & (D &EE HEBEREY FITRAEE WhhaE  ShEEAR EEREX
ind of adhesive Resin Number of Internal bond MOR MOE ickness
and mixed ratio{%) content(%) specimens (kgf/cm?) (kgf/cm?)  (kegf/cm?)  swelling(%)
UF:100 10 18 11.6+3.0 168.8141.4 21270+4337 17.70+2.00
(0.800.0M%  (0.79%0.07) (0.79:£0.07) (0.80+0.07)
UF:60 10 18 8.8+1.7 121.3+27.3 16425+3141 27.67+3.45
EVA:R0 (0.83:0.04> (0.82+0.08) (0.82+0.06) (0.82x0.04)
EVA:90 10 18 7.0::1.8 78.4+15.8 79531515 29.21+3.07
~ MDL:10 (0.80+0.08)  (0.80+0.06) (0.80+0.06) (0.800.07)
EVA:100 10 6 ,B5.2+£1.0 62.5+10.2 6047+589 40.4+5.20
(0.823-0.02) (0.81+0.04) (0.81+0.04) (0.80+0.02)
UF:b0 10 6 6.8+1.0 134.3+11.9 1847841854 29,33+4.08
VA-AASD (0.74:0.04) (0.831:0.03) (0.83+0.03) (0.82+0.03)
UF:100 T 6 9,9+1.0 161.1£17.0 198361659 9.73+0.75
(0.740.04) {0.793+0.01) (0.730.01) (0.73+0.03)
UF:100@ T2 6 18.8+2.4 148,2+23.5 2178842443 6.28+£0.74
{0.82+0.05) (0.80+0.02) (0.80+0.02) (0.84+0.07)

DRSS B S5 BMixed ratio is based on solid content
@B iR (SFHEE) Domestic particleboard (3-layer structure)

D K-z HESpecific gravity of particleboard
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Table 2; Test results of vibration properties.

Fasy Ay ] - e —, e
AL ABE  FEFER  HE  DEEGN HEERES  RSEESR %
adhesive Resin Number of Specific (E (a) (E™ 4D
and mized content(%) specimens  gravity  (kef/em? (kgf/em®  (m/sec)
ratio(%) o
UF:1y 10 18 0.80+0.06 2738745755 0.1000-£0.0023 869.7+176.6 1819+146
UF,50 10 18 0.82:+0.05 22802:-4948 0.2130+0.0110 1542.5+336.8 1639141
EVA:50
EVA:90 10 18 0.8040.06 138462748 0.4521-+0.0365 1989.2:+406.6 1297:-93
MDI:IO
EVA:100 10 6 0.80+0.02 121821586 0.6032+0.0207 2341.7+359.6 122159
UF:50 10 0.83+0.02 24029+4141 0.1268+0.0048 966.2+141.5 1682+122
VA-AAS0
UF-100® Tt 6 0.754:0.01 28828+2258 0.0964+0.0020 884.2:+ 71.9 1942468
UF:100 T 6 0.84+0.03 2898245583 0.1008+0.0016 930.2+181.5 1834+163

(VR & LB 45 EMixed ratio is based on solid content
ORENFIR (=EHEE) Domestic particleboard (3-layer structure)
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Fig. 4. Relationship between specific gravity(sp.gr.)and static bending modulus of rupture(MOR).
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