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Characteristics of a Rubber-Ball Impactor
to Evaluate Floor Impact Noise
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ABSTRACT

The purpose of this study was to analyze the characteristics of a new heavy weight impactor, the Rubber Ball
Until now Bang-machine has been used to measure the heavy impact noise in accordance with JIS A 1418-1.
However, various kinds of examinalion methods have been needed to make an objective observation of insulation

capacity for floor impact noises. Two types of experiments were underfaken. First, the experiment about noise was
carried ocut aboul an apartment building in actusl living condition. Then, vibration noises from the impactors were
analyzed. The results of this study were as follows: the result of experiment carried out with bonded area of ball
was closer to practical experiment than that of non bonded area. In addition, the result about bonded area of ball
was more similar to the result which is claimed by H. Tachibana than that about non bonded area. Moreover, it
was found that Rubber Ball has more similar vibration characteristics to the real impact noise source than

Bang-machine.
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Table 1 Characteristics of the Rubber Ball

c t SBR(Styrene butadiene rubber) /
OMPONERL | NR(Natural rubber) = 80 / 20
Sh Sphere (diameter:185mm,
ape thickness of outerwall : 30mm)
Impact Surface
- Shape : radius of curvature 9-25cm
Form
(Concave)
- Area @ 250cdt
Weight 25 £ 02 Kg
Restitution
05 = 01 K
Coefficient B
Wavelength| . .
. Single peak having 20%+0.1ms of impact
of impact
length
Energy
I t
}I;; ?:;t Free falling from 1m height

Table 2 Mixture ratio of the Rubber Ball

Material Ratio
SBR 1712 110
NR 20
SRF C/B 20
HAF C/B 15
Aroma oil 15
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Table 3 Summary of the Rubber Ball's Impact Power

QOctave band .
center ggquency LE‘;&E ‘[)gtgi’e Allowance [dB]
315 39.0 (47.0) + 10
63 31.0 (40.0) + 15
125 23.0 (22.0) + 15
250 16.0 (11.5) + 20
500 115 (55) + 20
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Fig 2 Comparison among Bonded Surface, Non-Bonded
Surface and Real Impact Noise (1/3 Octave Band)
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Table 4 Correlation Coefficient with Real Impact Noise

Bonded Non bonded
1/3 Octave Leq 0.93 0.93
1/3 Octave Lmax 0.88 0.83
1/1 Octave Lmax 1.00 094

p<0.01 *p<0.05
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Table 5 Vibration Level Comparisons(dB)

Ball Jump Bang

Ceiling 79.8 80.4 84.4
Floor 42.0 473 54.8
Wall [ 48.7 504 65.5
Wall II 60.9 64.9 76.4

Table 6 Correlation Coefficient
between impact sources and Jumping

Ceiling Floor Wall 1 Walt I

N

BALL | BANG
0.96 | 0.99
0.96 | 0.86
077 1 071
093 | 0.79
0.97 | 093
0.980.98

0.98) 0.96

BALL
0.94
0.97
0.49
0.92
0.85
0.93
0.91

BANG
0.85
0.98
0.22
0.50
0.74
0.92
0.83

BALL | BANG
0.98 | 0.96
0.96 | 0.88
0.68 | 0.69
0.87 | 0.69
0.96 | 0.96
0.97 | 0.97
0.97 1097

BALL | BANG
0.98 | 0.93
0.94 | 0.95
0621037
0.95|0.73
0.97 1 092
0.96 | 0.94
0.87 | 0.87
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Table 8 Correlation Coefficients of ACF Factors
(#2599 AAHF)

P 0) SPL Te o
Table 7 Correlation Coefficients of ACF Factors Ball | Bang | Ball | Bang | Ball | Bang | Ball | Bang
between Jump and each Impact Source A 1100|098 | 1.00] 098 | 055 | 028 | 094 | 067
B
20 iy o 098 | 094 | 098 | 094 | 049 | 020 | 096 | 093
BALL 095" 078" 087 C lo098| 08 | 098|086 |073]| 063]081]081
BANG 0.19 098" 0.78" D 100|098 ]|1.00} 098] 007|057 081|079
“P<0.01 "P<0.05 E |100] 09 |1.00] 099 | 050 | 088 | 075 | 0.80
F 1100f09 | 10009 |02t {067]090]| 056
G 1097]{093]097]093]031|058]087]|056
75
» ¥ ]
i - P \ Table 9 Correlation Coefficients
T ol A\ o of Phi-0 at Each Slab
3 S .
%’ & e e Wil / ----- o0 Ceiling Floor Wall 1 Wall 1
% \" o ball Bail | Bang | Ball | Bang | Ball | Bang | Ball { Bang
\/ + bang A | 098 094/ 099/ 097 099 099 099 0%
® " & jump B | 098 083 096 090 098 096| 096/ 092
o . - D . F . C | o096 093 098 056 093 068 099 097
Structures D | 100 094 098 099 097 094 094 098
N E | 099 099 099 098 099 o098 1.00] 098
Fig 5 Relationship between ®(0)
. F 0.99] 094! 094 085 098 091] 1.00| 087
and the different slabs
G | 096] 09)] 092 0.97{ 099 092 089 094
Fig 590 Bali®] Bang®t Jumpst £ A2UAE & P<0.01
Al Jelle 0o o W AIBAE JeEAG
Table 8~12& 44 233 Bal ¥ Bangol 93 %
_ Table 10 Correlation Coefficients
datae] tidte] ACF AEESY JHAFE 4§ Aotk
o SPLE mzgte) 1EA/E AHsE FE 29 of SPL at Each Slab
HEE AdgS AR, w % ud 32 (Timbre) & opL Ceiling Floor Wall 1 Wall 11
AR 29108 ATQA0)TE datad] HAFS o Ball |Bang | Ball | Bang | Ball | Bang | Ball | Bang
3ty #4435 ASEAAE FAHAE FH 2902 &% A | 098] 094 099 097] 099 099 099 0%
& ZAsE 69} SPLY oM Bangs JumpZte 4 B | 098] 083 096 090 098 096 096 092
AIA7 AY PE R(=019)0] M3k, Ballz Jumpre) G | 096 09| 09| 056| 092| 068) 099 0%
ABBAZ 095(POIDE HeBteh w b of golafs D100, 0% 25 099, 09 0% 04 098
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Table 8& &3 Aolg ¥9¥ ACFAEE #Hzdld Z
slabsl] tidr Z 49 % Jump? ACF AE3Zkae 4&d P<0.01
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Table 11 Correlation Coefficients
of T. at Each Slab

. Ceiling Floor Wall 1 Wall 11
Ball | Bang | Ball | Bang | Ball | Bang | Ball | Bang
A 0.08"| 0.10°] 0.11°] 009’ 0.83} 051} 0.10°] 0.00°
B 045 050 027 0.33] 002 043] 0.27/-0.13
C 084 0.78] 087 0.45] 0.26| 0.08]-0.13") 0.02°
D 0.00"| 0.36| 0.44-006°| 0.21"°| 0.81] 0.71| 054
E 025 0.66| 038 091 091| 059]-0.12°| 0.44
F 049] 0.84| 035 027/ 0.07| 0.02| 007°| 0.46
G 0.12°f 0.27| 0.32| 051 029] 0.44| 022"| 0.29
P<0.01; "P=0.05; “P<0.05

Table 12 Correlation Coefficients
of T; at Each Slab

. Ceiling Floor Wall 1 Wall 1
Ball {Bang; Ball | Bang| Ball | Bang | Ball | Bang
A 0.81] 0.36) 0.68] 024] 067 064) 093] 071
B 0.88] 0.76] 0.90| 085 084 080 090| 083
C 0.79] 065 056/ 0.75| 051| 050 055 0.68
D 054 0.67| 0.74| 063| 0.63] 034 061] 0.54
E 048| 071 047/ 058] 0.770 071] 043] 053
F 0.73| 039 055{ 002" 0.86| 082 0.87] 05!
G | o067 058 068] 046 073 060] 0.85] 0.19"

P<0.01; "P=005 "P<0.05
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