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Fig. 1. Floor area of new-build house or
building of late years in Japan.
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Fig. 2. Instrti;_neptation system and equip-
ment tised to determine sound absorp-
tion coefficients and transmission loss
by the method in Reverberation Room.

Table 1  Materials used in one bedroom except cement, glass, tile, etc.
(estimated unit Kg)
Iron |Alumi- Lead Woods| Fibers| Plas-
& nium tics Note
steel jalloy Sl?pp—
Construction i ; P
o materials 2724 58 1181 | 344 |
Building Arrangements 181 39 7
materials
Boxes, chests 4 1 163 Chest, dresser, sideboard
. Tjab.le,' désk, bobkcase,
Table, chair 41 101 26 dinner wagon, sofa, etc.
Electrical Refrigerator, \wasHer,
equipment m 14 17 5 48 clearner, sewing-machine, etc.
Household Heater ] 8 2 3 Oil or gas heater, electric
Heater,
stuff Hardwear 10 20 10 pan, efc.
Books & record 15
Recreation tools 30 | 1 3 10 2 5 | Ski, golf, toy, etc. A
TV, stereo, piano 19 i 1 2 64 1 7 | Holding rate*30~50'%
Automobile 136 3| 3 4 | Holding rate 20%

Source:Asahi newspaper dated Jan. 17, 1971
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Table 2 = Tested materials
Specimen
Specimen Weight number
Materials size (mm) Factory g‘rfgdg Otzame Sound |[Trans-
(TxWxL) (kg) absorp- |mission
tion loss
Plywood 3-ply 4x910x1820 4.1 |Daiken kogyo | Lauan plywood 1
5-ply 9 910:x 1820 8.8 |Daiken kogyo | Lauan plywood 2
7-ply 189101820 | 19.7 | Daiken kogyo | Lauan plywood 3
9-ply 24x910x1820 | 30.4 | Daiken kogyo | Lauan plywood 4
Particle- Particle- 129091820 | 14.8 | Nippon novopan| Urea resin 30 5
board = . Melamine-urea
board 12:x909<1820 | 13.8 | Nippon novopan copolymerization 31 6
. . . Melamine-urea
159091820 | 18.0 | Nippon novopan, copolymerization 32 7
15x909x1820 | 21.2 | Nippon novopan| Urea resin 33 8
209091820 | 21.2 | Nippon novopan| Urea resin 34 9
259091820 | 28.7 | Nippon novopan| Urea resin 35 10
o . Nippon hard-
Fiberboard | Hardboard 49091820 board - Golden board 36
6909 % 1820 Nippon hard- | Gojden board 37 11
Insulation- R o Nippon hard-
board 122909 < 1820 board SIT 38
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— 72 — ERAZEEETHERE H75
12909 % 1820 Nippon hard- | 1y 39
Nippon hard- “« .
Prefinished 9x303x 606 board IN “Nagisa 40
msulation= "9 303 606 Daiken kogyo | poot 2 M1 41
12303 606 Daiken kogyo | g sheetoverlayl 4y
Ceiling tile, evenly
12x303x 606 Daiken kogyo | spaced holes, 43
“Anaaki”
12x303% 606 Nippon hard- | g1, “Karaori” 44
. . . 9LF, 1x2B, “Tra-
?idtiggﬁzllrd Slag-wool 9303 606 Daiken kogyo vertine figure” 45
15LF, 2x4,
15x 597 % 1203 Daiken kogyo | “Travertine 46
figure”
S d; f S()plwa ?d Asahi tokush
: oundproo mm -+ foam sahi tokushu
?n(;%%g:ll‘;e floor of ply-| styrene 12mm) 8.7 gohan 12
wood % 303 < 1820
(plywood .
12mm + foam 11.4 Asahi tokushu 13
styrenel2mm) : gohan
. %303 1820
Plasterboa- | 7x606 %1820 .
rd-core-ply | (plasterboard 7.1 Asﬁhl tokushu “Fancy Funen” 14
wood 5mm) gohan
. “Star board”
Particle- 12x909x1820 | 14.4 Hotllmshm veneer thickness : 47 15
board-core- gohan 3mm
plywood . “Star board”
1890951820 | 21.1 | Hokushin veneer thickness: | 48 16
goha 3Smm
e - 3-ply, face & back
(Kraibaum) 15590931820 | 19.9 | Nishinihon veneer thickness: | 49 17
method moxuzai each 2.4mm
s s s 5-ply, face & back
159091820 | 20.1 | Nishinihon 37 50 " veneer 5 | 18
a each 2.5mm
18x 9091820 | 20.1 | Nishinihon g oy 51 19
189091820 | 22.8 | Nishinihon 5-ply, 52 20
2090951820 | 22.7 | Nishinihon 3-ply, 53 21
209091820 | 24.0 | Nishinihon 5-ply, 54 22
259091820 | 27.1 | Nishinihon 3-ply, 55 23
25x909x 1820 | 29.9 | Nishinihon =5 56 24
N Nishinihon 3-ply,
30x909x1820 | 25.2 mokuzai (with holes) 57 25
Nishinihon 5-ply
309091820 | 25.8 mokuzai (with holes) 58 26
Nishinihon 3-ply
50x909x1820 | 30.2 mokuzai (with holes) 59 27
N Nishinihon 5-ply
509091820 | 29.9 mokuzai (with holes) 60 28
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)
BN : S E AR
BI—1 : REMIILI VG CRBIESD

BFI-1, BEI -2, BE 1 — 3 13JARNSRIE
BRIGEREED 2RU, BEE 100~200Hz Tk B &
RONEHBARE VDS, EFERL O AEERICEZICUTzH
> THEAL, HERTIZE—ETH 3. 3,000~8,000
Hz oE8EEices &, BEFXBINT A, HEETIO0
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WEERIEESAD LOMT, HEEERICX 2 HEHRA
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Fig. 3. Sound absorption coefficient of wood-base materials in
Reverberation Room.
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Fig. 4. Sound transmission loss of wood-
base materials.
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707 —, AEARICOWTRUIZ. N"—FKFE—F (N
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Table 3 Regression equations and correlation coefficients
between transmission loss 7L and area density M
Fregﬁlglcy Regression equations Sggfiggﬁtns
125 TL = 1.73+17.37 log M 0.481 =*
160 TL =17.85+ 5.96 log M 0.215 N. S.
200 TL = 5.32+14.43 log M 0.783  **
250 TL = 4.74+19.82 log M 0.898 **
320 TL =10.84+14.76 log M 0.723  **
400 TL =10.22+16.51 log M 0.826 **
500 TL = 13.67+14.14 log M 0.782  **
630 TL = 13.96+15.57 log M 0.742  **
800 TL =17.29+12.07 log M 0.688  **
1000 TL =20.64+ 8.92 log M 0.506  **
1250 TL = 23.60+ 5.99 log M 0.368 N. S.
1600 TL = 26.28+ 3.32 log M 0.217 N. S.
2000 TL =25.17+ 4.05 log M 0.245 N. S
2500 TL =24.75+ 6.00 log M 0.389 =
3200 TL = 21.59+10.06 log M 0.577 **
4000 TL = 21.06+15.43 log M 0.710 **
5000 TL = 18.42+21.05 log M 0.854  **
6300 TL = 15.68+26.66 log M 0.894 **
8000 TL = 22.36+26.50 log M 0.896 **

* Significant at 5 or 10 percent level
** Significant at 1 percent level
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Summary

This paper deals with the experimental determination of the acoustical properties,
that is, the sound absorption coefficient and the transmission loss, of wood-base mater-
ials in Reverberation Rooms. Descriptions of all materials measured are given in Table 2.

The characteristics of sound absorption for the materials tested are shown in Fig. 3
and those for transmission loss are shown in Fig. 4.

From these measurements of accoustical propertles for wood-base materials, the
following conclusions can be drawn ; :

On the sound absorption coefficient ;-

1) The sound absorptions of materials depend upon the surface state of panels. All
of the roughed-, perforated-, fissured-, and holed-faced panel materials studied have
relatively high absorption coefficients as shown in Fig. 3.

2) Smooth-faced panels, such as particleboard, particleboard-core-plywood, hardboard,
and insulation board with glued printed paper, are shown to have relatively low
absorption coefficients and behave as vibrating panels.

3) Acoustical materials with absorption properties, that is, the insulation board with
no-holes or holes and the mineral fiberboard, have a low level sound absorption
coefficient in the low frequency range, but this increases at higher frequencies.

On transmission loss ; '

1) The transmission loss pattern for the wood-base materials increases with an
increase in frequency.

2) It seems likely that the phenomenon of the dropping tendency was due to the
coincidence-effect ranging from one to three KHz (arrow marks in Fig. 4) in wood-
base materials. '

3) Wood-base materials show a tendency to follow the equation of the mass law,
but the wood-base materials tested, except plywood, exhibited greater transmission loss
properties than the values calculated from the mass law (at 500Hz). This means that
wood-base construction materials are more effective in sound isolation than a similar
weight of other materials. Wood-base materials offer advantages to the user in light

frame and other wooden constructions.



