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Abstract; It is well known that the noise emitted from various impact-machines for construction
has a bad influence on machine operation by workers. It has been, therefore, generally carried
out to decrease the noise for these impact-machines as the countermeasure of noise control. The
noise of these machines consists of two components. One component is the noise which is caused
by concrete crushing (hereinafter referred to as “crushing noise”) and the other is the noise which
is generated from machine’s body by the vibration of hitting concrete (vibration noise). These
noises emanate nearly at the same time, and the fluctuation of crushing noise for a variety of
concrete hardness has a large effect on the vibration noise.

The most common method of noise control for these machines is to use a high damping
material for the machine’s body to reduce the vibration noise. However, because of large scatter in
vibration noise by the fluctuation of crushing noise due to concrete hardness, it is very difficult to
evaluate the effect of a high damping material. This paper deals with the accurate measurement
to investigate the effect of these materials by observation of vibration noise under the same
condition of crushing noise. The method is as follows;

Hydraulic concrete breakers were chosen as the examples of impact-machines used in construc-
tion work. The noises emitted from many types of breakers were recorded in magnetic tapes.
The duration time of crushing noise wave and that of vibration noise wave were examined from
these tapes. By using the oscilloscope with memories, it was clarified that the duration times of
crushing and vibration noise were about 5 ms and 50 ms respectively, and it was found that the
amplitude of noise wave in one breaker’s hitting cycle was decreased exponentially. These noise
waves were transferred from the oscilloscope to the computer. RMS*Y value of crushing and vi-
bration wave was calculated using the computer. These results were shown with the correlation
figures. In the case of the noise controlled type breaker, a good correlation between RMS value
of crushing wave and that of vibration wave was obtained. As the result of the correlation tests,
«” yalue was more than 0.6 and this value was significant in the noise controlled cases.

Further, a noise comparison simulating system has been developed. This simulating system

%1992 4 5 B 31 A AARAMIFAE 33 Bk&icBn TR
R IF2eR Mechanical Safety Research Division
*1) Root Mean Square MF ; Z5FH# & B L72fE



— 54 —

EXRE LW FRAHEHRSE RIIS-RR-92

was capable of making noise comparison between noise controlled breakers and standard type

breakers under the same condition of concrete hardness.
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Comparison of noise waves between noise controlled and non-controlled breaker

EEERTL—HEERT L-hOBEFEHBILR

R L, {2 & 4Tl 280 ~ 350) FEERIES
N, LLIINLDT Vv —ATII, MHEMRED riE
H+ 05U ENEERLTED, B8k (TVv—A44T
WEK) L fiE D i, MERES (B 100 LI
THOTEtRERR W) 2RALESR, &ME2 L
4B WTIdt =42k 58 DEFFELN, 1%DfE
Mo B CAHBIBME D S 5 L v ) BRIE L L
cnty, EREO:ODHIBEREI R L FKE
Lt 2 &, AREESOEEIBREERENIC L

LTK 3 LIS N5,

DR LYy, MEZTV— I ENHENTER
KO BB ELoOME L ZEMNICHET 2 FEOV
Yok LT, BERERRE & ABRREIBE 2 08 L,
Z o RMS O % 55X 5 FiEO B stk fai 3
iz,

TV — AT, WEROBRESOREL R

32 EiZon T, AROFHICBWTRIZ
RE & T2 EL NI

Fig. 8 £ LOBETHHIE, 777y PEVRUT
LV AhARE 75y MROBEREEEECTEBD
T7 57y FENALLKBTEERHE LB T
HY, HEEFRE LSS 4 0ERERT VD
WHTH D, TNHDETIIARES, S 2m BN
HigBWwT, MHFEH 98 ~ 100 dB(A) L RIBEI
AN, COBMERRIY 7T Vv—A 2 BEEHE
ICRETZDICBELT I v ML, BERICY
BRSNS 2, ZNITDONTOD
et e ir-72,

Biolk U 72 8RS & 0 BB BRI L A RIRENR
o RMS HOBMR 2T AR Fig. 8 F
BlIcRLTH B, CHICE DL, EOMHEERES
7V —% GEHE) ITIRNTW355, 777y bMRE



R AR HRE RIS-RR-92

REEL
v

ey

(239

%%L&M7V~ﬁ(EM)Tuﬁnfw&bo§
5 ISR RME R O RMS A AR kg U AR
ﬁﬂ%ﬁﬁwﬁ%ﬁﬁéﬂfwéo:ﬂlUEM@
BBz a 7)) — FEELE SRR T TRE
@M%ﬁ&éﬂtéﬂtﬁM§ﬂ,%@%%%§H
APSEEE LIRS HIZ 51, LROBEEIEL H o
fe e EHEINI
uLﬁNtliﬁ,Wﬂﬁﬁﬁﬁt$ﬁﬁ@W%®
RMSﬁ%ﬁﬁEK%Lﬁﬁ%ﬁﬁ:tﬁ,%%ﬁT
3EL N WEREPRET AL HHR & BT T 5 726

4, EBEELHLIaL—varvRE

%2%2%&3w(@Eﬁ7v—ﬁ%m%ﬁ@?
ﬁF%x@,&@u#ﬁﬁ@m%@,anyﬁu~
F@E-%Ewt:77u—%@%%ﬁ§%@ﬂ@
Kﬂ%&%@m%@%%ﬁéctmouféﬁtto
it%3ﬁ?@,:h%§ﬁm;é%@téwm
ﬁ@t@%%%iﬁmm%m¢%$&%%ﬁbto
%:@%4ﬁmswfu,&wu%5ﬁ@ﬁ@@
Eﬁﬁ@ﬁﬁmﬁwf&%f@i&é7v—ﬁ®%
%%%%mNétbmﬁﬁvslv—yay%Em
DTS,
&47@5&57v—ﬁ@%ﬁﬁ%%ﬁﬁf%ﬁb
tﬁﬁ@?ﬁb,%amowfm%@%ﬁﬁwRMS
ﬁﬁ%bwﬁﬁﬁﬁ%ﬁbmb,%@@ﬁﬁﬁéﬁ
YRS Lﬁ&ﬂ’ﬂci‘%%@tb@bfﬂﬁaf‘% BT LICE
HL, ROFEERI L7
a. ?—7v:-¢mﬂﬁbt?47@£&é%§
K7 v—7 (Type 1 & Type 2) NEEWH &
AEY « 2a—TIE)AE, FNFNDOER
54 A7 ICEERT S

b, REEEHEE L EREREIOTARI PN
V%w-:VEJ—?Kﬁ%L,Wﬂﬁﬁﬁ%

A Ll TS TEAR W TS

Noise wave from arbitrary wave generator

EEETRESRS b M & NEEERER

t$¢ﬁ@ﬁ%@RMSﬁ%ﬁﬁTéo%@%,
@%E%%%ti%0°13~7L®Tva
DR ER S,

c. b.oiERIzOWT Type 1 & Type 2 OEARX %
Wﬁ(ﬁﬁ@i@ﬁﬁ@%ﬁ%%%%mf)b
&2 2o CRRMEE IO RMS BN LW
g%%%%?ﬁb&T(@¢‘ﬁ,RM&£%%

d. ﬁb&bk@%%ﬁ@%%ﬁﬁ%%ﬂﬁ%W%
%E%@%%&7$wmﬁﬁb,%@%%&%%
@SR LEAESESZEITLY BELBET).

Fig. 9 (3 ERRFELSB WCEBRHRERD b
HEanrREEETH Y, Fig 2 LRy 5 & &
W D Y ¥ TR LB TEEIN TV A

PLbR 7B R S = v—yavERENT O Y
7 M % Fig. 10 1278735

5. av oy —EEETY FRROBR

7Vwﬁ@ﬁ%%muﬁwwﬁ@%WﬂTé:t
K%éﬁ,%@%:y7u—b@§%mi6Wﬂm
ﬁiﬁﬁ@ﬂ?v%ﬁwt<,$Wﬁ@W%®WM
R B L2 W, £ CTE AETIE, BELR
ys;v—Vayﬁﬁ%%ﬁb,wﬂmﬁiﬁﬁ@
ﬁ~m%mé:t%ﬁﬁto$ﬁ?u,:m§§%
BT RIS T 7 F R REREAT 272

W%,%%ﬂ7v—ﬁ%ﬁ¢L,ﬂ¢@(M%ﬂﬁ
%mbfw&w%@)tmﬁ%w@%ﬁ%Tﬁiﬁ,
mwt&:y7u—b@@§ﬁ@w%%tmw%é
mowf,zzemﬁﬁ$wﬁ@%@ﬁ%ﬁ%ﬁm
RE AL B PICH LTCHF 7 FRAERE
T-72

EEREMED Fig. 11 2RLTH 5, e IR R
%ﬁ%@,%ﬁ@ﬁ%ﬁﬁﬁ%@RMsﬁ?%D,ﬁ
77L%@ﬁ%ﬁ@%@ﬂ@,?%@%ﬁﬂ@w%



@%ﬂﬁ%l%%&ﬁ(%ﬁﬁ?V—ﬁ%)@ﬁ%%%ﬁ&ﬁﬁ?éﬁ%

Z 5000
by TEAC

—61 -

YHP model 300

TYPE 1

L B&c)—

d)

1
I 1 i y

™

r TYPE 2 '
= ity il hr ordt

i =

Block diagram of noise simulation system

BELtEs 1L —>a VEE

Fig. 10
510f —
-+ o © ©
o0 @ vo
OO?O o ° [+ o O , o
° . o° ? ° o O
o | i ° | o
B
s : | '
: ! i |
2 | i |
E A B C
2 | 'l |
E ! . i
2 ! { i
bt (]
} 0i8° ::°°°|°
é° o‘:;,%ooggczo .
o © °
%Qo [+
288 ||||||| PR MU TRNE TN N TR T BN S DU TS 1
50 RMS of Impulse wave 760
Fig. 11 Condition of impulse wave for loudness ex-

periment

51 F %k RERRIC B 3 BHRERETORME

Py b ENT VB, I CHIRMEEREE D RMS
ﬁ%AJ&C(Cﬁ%%@wﬂy7U—F,w%ﬁ
Mﬁﬁ5ﬁﬁﬁﬁw)®3v&wﬂib,$wﬁﬁ
W%@RMS@@@@%L(&%%%%@@‘%%
ﬂlo%n%n3ﬁ%%wmb(®¢tﬁ),%ﬁf
ﬁ&tﬁ&mibcngéw%%ﬁOELﬁééﬁ
1,3%#K5wfﬁéﬂt%%ﬂ®%%w%¥%%
7720

ERAFEIE2FE2 RTMRURANAY |1 Eor e X it
wfﬁO,%@%ﬁuﬁwf%2%tﬁﬁubtoi
t?ﬁk%xv&wttf@(&@@/%%ﬂ)@
W R 10 45 L72fE % W72,

EEMEERAY Fig. 12 1R LTH 5. M 3 EERAE
A-B-C?&O,%ﬁ@?ﬁF%xv&wT%éo
CHTS T EEBEARBVWTHRDTY F AR
v&wﬁ%<ﬁnfﬁo,:nu:770—¥@§
s o < BRI AR D REID R E WA S WT, &
&ﬂt%%@@%ﬁ@%ﬁﬁ%%#ﬁ&b,%%h
mﬁwva—ﬁ%W@ﬁ@W%%%ﬁﬂib%T



- 62— KR SRS
[a2)]
o
1.8 |
v O
> T~
L1.7F o,
0 .
n .
¢ ~
1.6 o
3 s
3
1.5 |
A B ¢ Condition
Fig. 12  Relation between loudness level and RMS of

impulse wave
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