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(Sound application of natural rubber : I. Sound absorber)
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Abstract

This was a study of production of sound-absorber sheet from natural rubber. The study
involved the influence of surface, pore size, porosity, type of filler and shape of sound-absorber
sheet. It was found from the experiment that at different degrees of loudness, an increase in
amount of surfactant above 1.5 phr. cut down on the percentage of sound absorbency, which
corresponded to pores of larger size. When the amount of surfactant increased, the greater
porosity ot sound-absorber sheet will enhance the percentage of sound absorbency, the porosity

going down with an increase in the amount of surfactant. An increase in the thickness of

- -sound-absorber sheet clearly enhanced sound-absorbency. In the application of filler to the -

sound-absorber sheet, it was found that silica best made the sound-absorber sheet absorb sound,
followed by black soot and calcium carbonate. Regarding the shape of the sound-absorber sheet,
it was found that Type C with its greatest contact surface best absorbed sound. With reference to
sounds of various frequencies, it was found that at low, medium, and high frequencies, the
amount of surface at 1.5 phr. best absorbed sound. An increase in the thickness of
sound-absorber sheet increased sound absorbency at all low, medium, and high frequencies. In
applying a filler at low and high frequencies, silica absorbed sound very well. But at medium
frequency, black soot effectively absorbed sound. Regarding the shape of sound-absorber sheet,
Type C best absorbed sound at all the levels of frequency. Therefore, it can be concluded from
this study that natural rubber can be used as sound-absorber sheet. In particular at high
frequency, the sound-absorber sheet from natural rubber absorbed sound best by using silica as

filler . An increase in the thickness and contact surface of the sound-absorber sheet could add to

the sound capacity.
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45.5 16.85 TR 17.14 17.95 15.02 14.837

46 18.55 16.16 17.39 16.01 13.70 13.04

50.5 18.68 19.21 19.80 19.14 17.43 17.03

54.3 17.62 19.34 13.91 18.48 17.43 15.59

56.8 19.78 19.31 20.48 21.48 18.60 13.91
: 61.5 2390 "] 2330 - |y 723538 A 2098 1978 1832

65.7 22.43 25.88 24.56 22.17 20.65 19.18

74 25.36 18.33 19.19 18.83 15.14 14.05

77.3 23.24 16.69 18.20 18.24 14.66 13.76

| 794 19.77 16.67 16.33 17.09 13.48 13.43
80.9 18.34 15.37 | 15.70 | 17.02 14.05 13.39
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A1)
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0.02 20.15 22.18 21.03 20.15 17.49 13.59
0.03 18.42 21.28 20.06 20.59 16.63 15.93
0.04 17.80 22.15 19.77 19.98 17.15 16.22
0.05 21.26 20.90 18.28 20.82 17.36 16.05
0.06 18.07 22.00 18.59 20.73 17.00 17.08
0.07 21.21 23.34 19.80 22.50 19.08 17.52
0.08 18.51 DM~ 19.18 553 15.57 14.08
0.09 18.00 19.56 21.48 19.91 16.55 15.06
0.1 17.74 15.78 18.01 16.78 15.05 12,78
0.2 14.01 18.45 1uif Sofed) 20.90 14.89 13.62
0.3 18.19 19.69 23.66 22.68 15.90 18.64
0.5 8.30 9.19 17.95 19.71 11.95 9.41
0.6 17.96 17.14 23.51 16.63 13.50 14.78
0.7 13.18 17.21 17.07 15.83 13.51 11.95
0.3 277.28 24.138 24.04 27.77 21.33 19.29
0.9 18.43 21.00 24.03 19.52 16.60 2245

1 26.01 24.31 126.74 22.79 18.30 17.90

2 | 23.21 22.50 30.50 28.21 17.33 21.64

3 28.74 30.34 29.62 27.77 26.99 25.23

4 | 2556 3788 33.62 3271 23.20 31.55

J | 127.26 2'7.85 31.65 28.68 20.36 20.46

6 17.74 23.28 24.50 19.53 7.90 11.47




y % NIPAFUITH J
PIITH — " e - T
3 YT a13anILTIAIA?
| (x10°Hz) — — ———— |
f 1 phr L 1.5 phr ‘J 2 phr 3 phr J 4.5 phr | S5 phr b
| :
7 25.00 30.19 24.69 33.88 20.97 25.75
- 1 |
3 [ 15.04 13.17 29.88 2024 | 10.28 14.80 )
r. —y — -4 + -
9 31.61 37.02 36.42 3375 | 2531 27.12
10 23.93 25.63 30.33 30.67 17.44 23.56
20 38.71 43.31 40.32 39.04 40.30 36.39

A1 3 UARY % MIATULTIIUDIUAUQATUEABINULTA NIV U IO IUAUGATULTE

ANUAIANE
§ % ﬂ*’l‘iﬂﬂf‘mﬁm
AU ' N
AU UIVOILNUAAY UL
(dbA) -
1.5 cm | 2 cm 3cm S cm

45.5 14.40 17.22 | 18.06 ~ 19.22

46 | 13.22 17.39 | 16.86 19.52

50.5 18.06 - 19.80 20.96 22.99

54.3 1662 1 1934 1 - 20.74 [ 2374 ‘
56.8 ! 19.26 1 19.31 25.44 l 26.72 |
615 23.43 * 2450 | 27.63 31.09 |
65.7 21.97 25.88 28.47 | 31.25

14 19.30 20.54 25.29 ) 27.76

773 16.20 2057 i 26.50 | 28.39 |
7‘9‘4* 18;2 i7.34 : éS.’?O 25.65
80.9 18.29 18.09 | 25.03 26.55

81.6 16.05 ) 13.26 - 25.00 26.26

83?4 1;;6 E.?S ' 2;;5 29.57

84 19.88 |

17.78

25.01

i

26.99




AN 4 LAAT % MIPATULTIIVDILHUAATUITSINULTANUNUIVDIUHUA AT LT EIN

69

A1)
:: % NINATULNE
AIUD —————
: AU UIUDIUNUAAT LT
(x10 Hz)
1.5 cm 2 cm 3 cm 5 cm
0.02 21.25 22.18 21.08 24.00
0.03 20.02 21.28 20.30 22.55
0.04 19.81 22.15 20.90 22.92
0.05 21.73 20.90 21.61 21.89
0.06 21.20 | 22.00 22.20 22.47
0.07 21.63 23.34 21.70 23.76
0.08 21.33 22.59 18.31 19.49
0.09 20.19 19.56 21.52 22.22
0.1 19.17 15.78 20.71 22.02
0.2 20.28 13.45 183.10 23.08
0.3 22.23 19.69 18.60 21.67
04 18.01 15.72 12.47 15.93
0.5 1 TTY 801 Ve 9.19 T 15.52
0.6 17.04 | 17.14 20.82 18.45
0.7 16.41 17.21 17.86 18.26
0.8 ! 29.71 24.18 28.44 31.47
09 | 22.08 21.00 25.44 26.71
1 22.83 24.—3 1 26.09 26.27
2 2431 22.50 25.81 30.74 |
3 26.73 30.34 30.53 26.79
4 38.76 | 37.88 34.74 33.08 |
5 | 28.98 I 27.85 31.58 28.42 |
6 i 15.83 | 28.28 23.34 26.92 |
7 31.35 N 30.19 32.65 34.39
8 23.46 13.17 o.11 19.72
9 h 37.23 37.02 39.79 45.86
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% NIINAFULTE

A0 —— |
\ ﬂ']T?JﬂHTQJ@QLLNH@‘ﬂ%ULﬁUQ
(x10Hz)
1.5 cm 2 cm 3 cm 5 cm
10 37.04 25.63 16.15 25.15
20 40.24 48.31 41.20 50.40

J'-'; Qs . | ¥ Qf =4 ‘ ' Qf = | -i':;.
A19199N 5 LAY % NIAAFULITSIVBUNUART LTI TFU UV VYD IUHUAAT LT oI

AITUAIA 1)
AR % hWﬁﬂﬂ%’uLﬁﬂa
(dbA) SO N UAAT UL 3
A B C D
45.5 16.2 13.1 20.3 17.2
46 16.38 19.2 21% 174
50.5 18.2 22.8 23.8 19.8
34.3 18.0 23.0 24.7 19.3
56.8 18.0 21.1 Wl 19.3
615 2y . TV S 10220 245 - |
65.7 24.0 L 26.1 275 259
74 18.3 21.5 22.5 20.5
77.3 19.4 212 222 20.6
79.4 16.2 8.2 19.1 17.8 '
80.9 17.7 19.1 20.1 18.1 ]
81.6 17.0 17.6 | 16.9 18.3 |
83.4 16.1 19.9 | 19.7 19.8 |
84 15.9 j 17.1 17.7 17.8 1
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ATIDAIe
ATING % NIAAFULTE
(x10°'Hz) SO IHURAT LR
A B C D
0.02 18.00 22.80 23.50 22.18
0.03 17.44 21.51 22.30 21.28
0.04 20.10 23.81 24.30 22.15
0.05 19.35 20.14 21.19 20.90
0.06 17.40 22.34 23.41 22.00
0.07 19.31 24.00 24.69 23.34
0.08 16.51 23.14 24.83 22.59
0.09 19.91 20.23 20.34 19.56
0.1 16.17 19.28 14.51 15.78
0.2 20.82 19.79 21.89 18.45 |
0.3 19.20 21.37 22.35 19.69
04 {12580 [T Uiy 1593 o 1572
0.5 10.77 10.05 14.81 9.19
0.6 17.21 17.96 18.88 17.14
0.7 - 17.76 19.14 20.95 17.21
0.8 28.86 25.10 27.91 24.18
0.9 26.56 21.54 22.31 21.00 |
| 23.91 23.15 22.14 2431
2 28.85 25.40 29.81 22.50
3 26.22 31.54 32.6;) 30.34
4 32.55 39.34 42.88 37.88 :
5 23.80 29.63 35.05 277.85 !
6 19.06 27.85 30.59 28.28
7 24.76 3091 32.55 30.19
3 13.94 12.68 25.08 13.17 I
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AR % NIYANULNE
(x10°Hz) suvvoNURAY UL
A B C D
9 34.50 39.28 4]1.39 37.02
10 22.33 27.74 34.63 25.63
20 45.69 49.84 53.41 46.31

Q/

AN 7 LAAT % MIAATLLTBIVDUNUAAT LTI NULTTITAUAVVBIUHLOAT LT D

AITUAIA 1)
% NITHAT LAY
AUA AIAUANVDIUAUAAT LTS
(dbA) Lok UABIHONAS UDLUA HANT
(Carbon black) (CaCO,) (Silica)

45.5 19.1 204 56.0
46 17.5 19.0 52.0
50.5 21.8 239 50.2
54.3 21.9 SRS 44.6

568 — -t - - 210 19.4 - 418 - —
61.5 25.8 24.1 42.1
65.7 23.5 17.8 36.0
74 32.1 27.0 ‘ 43.2

773 20.7 20.1 30.4
79.4 19.7 18.0 | 263
30.9 19.2 15.3 | 24.2
81.6 19.0 18.3 | 26.4
83.4 | 21.2 18.9 14 26.2
84 21.8 19.7 24 4




A1TNN 8 LAAL % NIAATULTSIUDIUHUAAFUITINULTAITAUAVVDIHURAT LT B

AARTE
% NIAAFULHE
AYIND MIANANVDUHUAAT LT
(x10°Hz) 1WA LARLEHUATS LDIUA HANY
(Carbon black) (CaCoO,) (Silica)

0.02 18.97 17.79 23.57

0.03 20.38 17.52 20.67

0.04 19.01 17.76 23.00

0.05 21.06 18.24 21.06

0.06 20.61 18.43 20.25

0.07 21.74 19.80 22.27

0.08 18.86 15.57 18.55

0.09 20.23 17.84 21.52

0.1 18.71 13.32 15.43

0.2 19.59 17.22 21.35 |
0.3 20.25 21.37 16.31

04— -~ 1690 16.83 1490 - —  }
0.5 9.91 12.59 9.73

0.6 17.25 14.10 16.15

0.7 - 19.86 11.15 12.27

0.8 25.59 25.80 28.02 F
09 | 20.23 24.66 18.41

1 | 22.14 26.56 26.78

2 | 26.26 18.63 2790 |
3 22.82 33.17 25.39

4 35.87 34.56 32.52

S 27.00 25.78 22.54 |
6 19.02 14.51 16.73 |
7 24.35 31.93 26.40 |
8 21.63 12.20 18.62
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Qs =,
% NITANFULEE

AD IANANUDILHUYAT LTS
(x10°Hz) WA LAAITEUAITLIDIUA FAN
(Carbon black) (CaCO,) (Silica)
9 33.72 24.67 42.35
10 34.04 21.81 25.48
20 42.73 21.20 39.00




NARHIN Y %ANUNTHYDIUHUAAF VIR

qasn 1Flumsfmn

YANUWIU = 100x(V,/ V)

3/

lagn v, =1Sasvestin

V, = 15110590 SHUAAT LT

AN 9 %ANUNTUYBIHUAAT LT BIN AT AALLTIRIAIANE

YSunmsanissnana ATUNTH (%)
| 75.95
1.5 73.38
2 73.00
3 70.58
4.5 08.54
5 65.35
R 10 %ANLNTHIDIHUAATLIE s e RaRNTTian 19T
FUATITAUAWY ANUWTU (%)
Chtalh 69.83
UARLTINATI LIDLUA 63.33
HAN 74.91

' 7 Q/ P | = 2 = '
MIFIIN 11 VUIAFHIUVDIUNURAT TSN ITaAUTIRIAIA 1

Y3 U5 anLLIIAIR

YUIAIWTU (x10° mm)

1 1.25
1.5 1.9
2 2.1
3 2.38
5 2.7




A5 12 VUINIWFUVDIURUQATULTIIN AT A UANTUAA1I)
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FUATITAUAL YUIAFWIU (x10” mm)
YA 1.3
4 o
UAITFEUA T UOLUA 1.7

HAN

1.1




MAFNUIN A 1NT3IAANUANUAT (Precision Sound Level Meter)
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AIRNNHIN V Lﬂ‘%‘a\‘lﬁuﬁﬂﬂlwa (11MHz Function Generator)
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