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1 A EIpAFE e & TibERs & T R RO #
FARE WS - 159. 2H z, FEANINEEEE : 10m/s? (RMS)

&5 e dh X il v il z B A RE
1 B&K 4447 0. 9926 0. 9954 0. 9962 1.723
2 PCB HVM100 1.03 0.991 1.01 1. 750
3 01-dB MAESTRO 1.10 1.02 1.01 1. 808
4 RION VM-54 1.03 1. 04 1. 0413 1. 796
5 HVLab 0. 996 0. 995 1. 00 1. 727
6 B&K PULSE 1.01 0.998 1. 00 1. 737
7 AT 1. 148 1. 360 1.57 2.373
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HetiiE® 98/37/EC DISOHEERIRAI (B)

HAiES 2006/42/EC DEOHERRA G

1ISO 8662-1:1988
Hand-held portable power tools—Measurement of vibrations at
the handle—Part 1:General

I1SO 20643:2005
Mechanical vibration—Hand-held and hand-huided machinery—
Principles for evaluation of vibration emission

JIS B 7762-1:2008
FHETRFENIE—/\V RIVICBIDIREATAE—5 1 5 B8

ISO 8662-2:1992
Hand-held portable power tools—Measurement of vibrations at
the handle—Part 2.Chipping hammers and riveting hammers

|

Hand-held portable pawer tools—Test methods for evaluation
of vibration emission—Part 10:Percussive drills, hammers and
breakers

80 28927-10:2011

JIS B 7762-2:2006
%ﬁﬁ?ﬁ%@hi?—ﬂ/hwhﬁwéﬁﬁmmﬁ&—%2% Fy
P ONRROUNRY T4 VTN

SO 8662-3:1992
Hand-held portable power tools—Measurement of vibrations at
the handie—Part 3:Rock drills and rotary hammers

|

Hand-held portable power tools—Test methods for evaluation
of vibration emission—Part 10:Percussive drills, hammers and
breakers

SO 28927-10:2019

JIS B 7762-3:2006
FRETMEESHIE—/\Y MUICETDIRERERE—$E I Oy
I RUNLRUO—FUN\IY

ISO 8662-4:1994
Hand-held portable power tools—Measurement of vibrations at
the handle—Part 4Grinders

of vibration emission—Part 1:Angle and vertical grinders

SO 28927-1:2008
Hand-held portable power tools—Test methods for evaluation

JIS B 7762-4:2006
FRETREENIE—/\Y NUICBT2EERERE—F 48 J5
A5

ISO 8662-5:1992
Hand-held portable power tools—Measurement of vibration at
the handle—Part5:Pavement breakers and hammers for con-
struction work

1ISO 28927-10:2011

Hand-held portable power toDlS-——Test methods for evaluation
of vibration emission—Part 10:Percussive drills, hammers and
breakers

JIS B 7762-5:2006
FRETUBFENTIE—/\V RUVICBITDIEEAETE—E0 8 58
TU—HRUESREER/\UR

{SO 8662-6:1994
Hand-held portable power tools—Measurement of vibrations at
the handle—Part 8:impact drills

SO 27927-5:2008
Hand-held portable power tools—Test methods for evaluation
of vibration emission—Part 5:Drills and impact drills

JIS B 7762-6:2006
FHETUWEEHTIE—/\Y RIVICBIFDIRENRIESE 568 1
KO ~RU

ISO 8662-7:1897
Hand-held portable power tools—Measurement of vibrations at
the handle—Part 7:\Wrenches, screwdrivers and nut runners
with impact, impulse or ratchet action

SO 28927-2:2009
Hand-held portable power tools—Test methods for evaluation
of vibration emission—Part 2Wrenches, nutrunners and screw-
drivers

JIS B 7762-7:2006
FHLEOWMEEHTIE—/\Y RILICBITDIRENRIERZ—E 78 1
IO b AVIVVANBSF Ty REWED LT RAoUa— RSN
RUOT Y SSUF

|ISO 8662-8:1997
Hand-held portable power toocls—Measurement of vibrations at
the handle—Part 8:Polishers and rotary, orbital and random or-
bital sanders

SO 28927-3:2009
Hand-held portable power tools—Test methods for evaluation
of vibration emission—Part 3:Polishers and rotary, orbital and
random orbital sanders

JIS B 7782-8:2006
FHSTRESNTIE—/\Y RIVICBITDREATESE—FE 88« K
Uy v RUB—SPUBTILA—EIVRUS VI LT —EFILT VS

SO 8662-9:1996
Hand-held portable power tools-Measurement of vibrations at
the handle—Part 3:Rammers

ISO 28927-6:2009
Hand-held portable power tools—Test methods for evaluation
of vibration emission—Part 6: Rammers

JIS B 7762-8:2008

FHSURFENIE—/\V RIVCBITDIRSAESE—EIM: SUX

ISO 8662-10:1998
Hand-held portable power tools—Measurement of vibrations at
the handle—Part 10:Nibblers and shears

1SO 28927-7:2009
Hand-held portable power toocls—Test methods for evaluation
of vibration emission—Part 7: Nibblers and shears

JIS B 7762-10:2008
FEBOERENTE—/\Y RIS 2EESHESE—5 108
SRUY v —

-J

ISO 8662-11:1999

the handle—Part 11:Fastener driving tools

Hand-held portable power tools—Measurement of vibrations at

JIS B 7762-11:2008
FESOMEENTE—/\Y RIVICBITDIRETAESE—% 11 88 | 4
I8




1SO 8682-12:1997

and saws with oscillating or rotating action

Hand-héld portable power tools—Measurement of vibrations at Hand-held portable power tools—Test methods for evaluation
the handle—Part 12:Saws and files with reciprocating action|of vibration emission—Part 8:3aws, polishing and filing ma-

IS0 26927-8.2008

chines with reciprocating action and small saws with oscillat-
ing or rotating action. .

Jis B 7782 12 2006
BEDD T EDRUPY b UVCEEFREEEDODTED

FHSTRFEATE—/\Y RVICHISSRBAESE—55 128 FE

180 8662-13:1987

the handle—Part 13: Die grinders

Hand-held portable power tools—Measurement of vibrations at

JIS B 7762-13:2006
954

ERBTRFEHTE—/\Y NS HIRBAESE—5 1380 51

ISO 8662-14:1986

the handle—Part 14; Stone-working tools and needle scalers

Hand-held portable power tools—Measurement of vibrations at|Hand-held portable power tools—Test methods for evaluation

ISO 28927-:2008

of vibration emission—Part 9:Scaling hammers and needle
scalers

JIS B 7762-14:2006

ERUSHTI

FESEEREHTE— Y RIUCHIIDREATESE—5 14 8 | BL|Hand-held portable power tools—Test methods for evaluation

1SO 28927-11:2011

of vibration emission—Part 11: Stone hammers
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1) European Parliament and the Council of the Eu-
ropean Union, 1998. Council Directive 98/37/EC
on the approximation of the laws of the Mem-
ber States relating to machinery. Official Jour-
nal of the European Communities L207,
23.7.1998.

2) European Parliament and the Council of the Eu-
ropean Union, 2002. Directive 2002/44/EC of the
European Parliament and of the Council of 25
June 2002 on the minimum health and safety re-
quirements regarding the exposure of workers
to the risks arising from physibal agents (vi-
bration) (sixteenth individual Directive within
the meaning of Article 16(1) or Directive 89/391
/EEC), Official Journal of the European Com-
munities L177, 8.7.2002.

3) European Parliament and the Council of the Eu-
ropean Union, 2006. Directive 2006/42/EC of the
European Parliament and of the Council of 17
May 2006 on machinery, and amending Directive
95/16/EC (recast). Official Journal of the Euro-
pean Union L1157, 9.6.2006.

VR

-
i







REJ)_

e nrr—ib

U

RB TE COFRRES < BICL->TET
DFRREEEETHT2HEE LTIE. —
AT, ODTEBRIFREIDNEVTEDRE
R (ERBIEDER) . OO,
DRI TH D EER BND, THNODIE
[CBVT. OTIHERS TEDRIRDEE -
F3. TE\Y RILTCORMENERENT
WBTEDRETHD. @ODIEZERRIDEIE
DfzHITld,. TEDREMEICINZ. (ELRS
DBEIfRE FDHBEERNI - 753,
EEHEATE. EREE((L#E (1S0)
ZCBVT. REILUAILCIREIE < BB S
ERBUREBERARINTNDT &, e,
EU (FMiEs) TH. 2002 FE(CEECE2
BN DIAE N EU 58 h4EIES N
TWRTEREEBTZTHN", TH 2
F78108. ISOSEMHEALTVLS B
WHRTREINEEENED 3BMAHME] (F
BiD3a) & [RENE< BB THEESN
2 1 B 8 BREOSMRSINEE=ME (BF
BE<EBA 8) OB FBEREDAN
[IRENEE TSNS L2, Tnig
FSCOE@DHEICHELIEBDTH D,

(S DRIAEERRE

MHEARE KBS
iz B B MAEDA Setsuo

"

A —hvi

A o

ITHEL - EREL, T2 ERSLUDEFONE, 5. $HEEITFICS 3 ABMORE.
Pl S & UERERANORBOFBICET 2MEICHE, AEEAOFEHOLEICET 3
ERURIE (ISO) ¥ hPBEOHA K51 L EREN LD DREETICEE LTS,

IIEDB. BREEE. TEX—NH—Di
AFEEBDSRERINREDINEE (B3R
HIERBIINRESENED 3 HEME) ~Fx
KA (RENF<EBRRE) DODNIE. XS
[CHITDREFEZTOTIC. MEEBREDE!
S CEIR FONEEIEZ(EERCIRETE
HEDITIEoT,

BECHBLEERD., BELEED—D
EUT. IREBODEVWTEDEIR - RS
[FENBfcd. ABETlE., FICELSETHER
SNBDIRSTEZRD(C, TS EEERD.
TEA—-—N—ZDTEDRE DO R
(R - BBICOWTESRTDEEDIC, S
BHDNEABEICDOVTEERT 2,

2 IEX—H—PRALEOES(E
L ARERTEAOHGIAN - FE-

EEND T TTA MOZORDIERED S
BRER TS DTS TR TEX—
H—PRAEEDTEFHEOAENES
%, TEOBHIECTRCHSHT 3. (&
05 TA 22 4 12 B 3 BIEEORR)

(1) BEITEX—H—08E
BRUCBBTEX—H—(3, BXTH,




%

O
1llllllllllllll"§llﬁ
ol
TEY. N FY W HET. Ug—¢ 2F v ITlRHBD. ULHLEBICBENT &
BOSCH. HILTl. B THS LT+ LT, ERBTEDREHESEITF SN,
F. BADR—LAR—ITE. EREOT FERHHTEDRTE, \VT—. RUJL

E—LDIDICIRBEZBE LT\ BON
B5Nh. EREIFEEEEETNTLE
NWEHEND, BADA—H—Tld, ZNZ
NOHR—AR—ICEH/BE SN, BT
HILTI #DOEASEA. BAEILT 4 TR 8
AEEE LTHDDPTVEREOHS DY
EERL. TERESEEEDADOPT
TUTWD, Ffo. DOEOESHTEX —
H—TlF. FHBE BHOSFHAESH
ETOBIC. ITERBOESEEY T THA
N HE0OY. TECHRTBEBHMESN
THD. BHTEZOEHFEIEDSNTNDE
H5N D,

@) ZER (I7) TEX—A—0FmE
[MEBERTR— LAR—=ITIRBEZNE.
Ny E)VRIFFHRRER DY OIS, =

i (RE. REMEDOSFAIF)., I35, &

ERER. Yy I REBEERSPDL D TEH

Do

(3) TVYYTEX—H—OEE
FT—2V—CDWVWTDHFHD T TITIRENE

EEHL TS ECARENESTH B,

B8 STIHL, HUSQVARNA., P HEUC
(HIL FHTADIZ). Fa|mit. U/ 7%

KBE  BIL YT H. AURFER. RS
Fo |

'3 IEA-N—PHAREOERD

£

. IEBRAORGRE B

TUPTEDRIEZEE TS &lF. 1F
ERIOEFHRE Y A TFHIIC & o TE KU

EVDTEEX NUREITES R, R®EILAL
DEHTEVEDHL L., EIRBTEDER
PEZ THENEHIT, HENEREREMRR
EUTEBLDOBRRTHD. D, °n
STETEREDS A7 v IHESTSN
TWNWBDICDWNT., BERNTEASINTWLD
BRI DMRERII L. X—H—ICBIFD
ST RIS & B MR R T
EDREREDNNETH o,
WHBLLHERETRFTIE. TETE
FRE LT MRELAILOBVEREHTE
DR TEDIBEICE T DAE] #EM L.
ERN TIRASTNTLBBHRTEICEDELS
FBHDHH DN EERIMSHFISRICEDNT
BEL. TRAEIF/CHEEY BHULT
AP

Ffe. B TEIREI TEDBERIED SN
TLBH, HEEERSVTE, BCEET
BOERSMEICEL TR, FREERBNTL
ZOBERTHDEEZ BND.

—DOIFEAE LT, BEREDESTEX—
N—Tld. BE1OMEREDA V) N
FIT, TNETEZSNTERL/\Y RLAD

BE1 @B/ NUYTF R ST -
— S —EE I\ RIVED—EEID 8, TTEEDIR
B (EEBORRTB/\Y NUSBICEEED?.




RIS EISUTESS: S5

w.-----v-‘-----.—r.—:--,-x.-‘-«-..
P T SN

o

ey

FR2 MRBA VIO SUYTF BHRETE. S vFEs -
E—5—8E/\2 PIVBZBAIR ILATHR L. 126
OIREO PR T AICKDIERISN, (EEEORIETS
N RIS DD [C< VS S E > TWWD,

5E3 HBRAICER U TEREERRS O

BRIRNERZERD AN, BE2 [IRT K SRS
REA 2 )NO MU VFEBRELTVND, Z0D
faR. ELERRAICEM UTEETRl (BE3) T
(&, ERHREIEIRBILEESRIED 3 #ER
BE LT, 45m/s"DERBMEERIRLTL
Do

mj%@ﬁ%

PEEER DO 2RI T, TEX—H—
DIREMEDES CEIFCB)IEMRCICHTE
TWid. BDKDIC, FTF. TEDRENE
DIR—LN—=IPHEIOTDBEH RS
NCTECTHED. (EERICETIRE) R 7 5HME

MTEDHEATEATLD ERDODNDH. 1]
BT, ARENERCIEZECHMTD -
ODTENDIRENEDRREDTRICELT
[F. FEFDENTLD EBOND,

Fle. 2RANICE. BRI TEOHRFEICHE
[FTTODBAIHRRTONDD. FREENS
WIEBICEUTOERSIE . F+5
TlFEL. SBH. TEA—T—(CE &R
B TEDORRICOVWTSEHZRFULRL,

5 #mbbic

E

YaY 21 7 B 10 BICREHSNREEE
SWEROHFEHDEZFH, BEEPRSTE
BIREEETE. RS TERRE. TEX—
N—EICRELBAHESN. 1EERETOME
EEEICLSEBASN. PEEDBEMRE)

5]

FLBICLDFRIRBESREERNED LT
WS TENEFN D, |

BB SR

1) REESEOMIEICHDIELEEBEDD D ARTNAH
&HE http://www.mhliw.go.jp/shingi/2009/03/s0301
-1L.html '

2) Fr—V—EURUVMESEIESICDOWVT (IR F7
R10BMIER0I05E18) http://www.jaish.gr.
ip/anzen/hor/hombun/hor1-50/hor1-50-26-1-0.htm

) FI—rV—LAORETEDREVERICRDE
EEEFHSEEIICOVT (ER2E7 810846
(FEF 07105 25) http//www.jaish.gr.jp/anzen/
hor/hombun/hor1-50/hor1-50-27-1-0.ntm

4) REITED BREMERSINEEENED 3 &8E
WE] DRE. |RECDOVLT FERAIE78108
MFEHE 0710853%5) http://www.jaish.gr.jp/anzen
/hor/hombun/hor1-50/hor1-50-28-1-0.htm

5) IRENEERAWEDHBEICDVT (ERAE7810
BITER 071055 8) http//www.jaish.gr.jp/
anzen/hor/hombun/hor1-50/hor1-50-29-1-0.htm

6) BIYTBUEAF BB EREMERN. RS
DBEVWFHFENTEDHIRNSEOREICET 3R
BREE) FR21E 3R,




RZeE—|H5100F
* BTOREOD




TC

JAGERETEOQFRA /b

hERs  BEMTRBHYR AN AT LHEEE R —

BHLGUZIERIIOEUTREHOUENEEE

~BREEEICABEHRHEHRORS b~

Safety Craft K @8k

HEEsETECETAUAIEED
RIS BhE T 00 (lREETEA)

IS TECETAN—~FHREERELE

YAGTRAA L AQEVEE

FREBESBIEMEELRLS HAR RE —B

B

Bl e di
36 YR TICEL
BReBHEANIEE

[£3dRe by TOEBERBICRTY
avY EERMITERE ABEE K
160 9571099 BE-RODEHEWN

R - BOTHVLLVWEREK. BIET!
~EESKMEBICEZRETEVLLWLWKTOV IV M~

00 ReBE M4 X de Gol
~BZEEEDESZ? 100MICHELEEAD~
AFIE (Q11~Q20)

- 152 -




= LADETY & LS AT

30 ReBERLYTICROONBEHE
KEODEPLA
ERTH® T B

57 ~E#EORE~ FTOERER?
2 DD K KB
~FEBERINELTED T DICIE~
BERASR HBOBE

56 REEELOBOERERD
ANIEHEASEMTHS
REWEDNN RS T 6B

84 o THELVERH
BEFENCKSDHER
~EEREHFTR22F2 A 26 Bk~
TEREHEEHR BN R

O e HEREESRTR22EESETHEN
NyFERMHHEEIC BT EFRBAOEEER
WU — HEIS BE ®

A9 ba—vrIS—EESH<H BREER
bai—vI5—%f<AH
WELHTRATER @A 5

45 skoonaEHERRE
BHRENAVETREVARITEAX L
BARIEN /t—T7FTLvIhEs BR 8%

49 EogEmEgR ReWBALOW
HONEHNEAHELENHHRENEROEELS
FRIEE B OSHEERR

FEEE OCCUPATIONAL HEALTH

A8 EPEICLZFBEOBRALEEHD
HKEr7 L (Cadmium)
LBXSARE AHASH

62 NEVIR )

IREN T EDRIKERE
WA BUH HikE

73 BEITRIXZIANVATR
WBEEEDER T
~FEERYEL TV RBERENEHHSNER KR~
EERRAE FHE 2%

86 INNIAIDEHOZATIZZ2T
EHVRFATZRFIEICONT
HRAAR HAHF h—

99 mEwEh
AEBOBIERICEBRERZE
BRERKFE %Rk BE

COLOR

4 ZZAEDIC HROER
BADOEFERET
YIS TPINT (AN1MY)

f EEXNETHE BEORINERL-BOELT
AIDWMEREDZEMAR L TDF1—T W8
~ERBAETS. EEEBEE~
EMEMRISEAS KT #H

14 mETHTHIT ELLIBRA
EZELOWVEBE-TI—-T788-08ETIE
ZRICITSD
EEEREREE

46 GREIEROBIE ~BSTTERERES~
SREIRFIED - DEHAMN—=2T1 -
RISEE KRS EBEEBA YR~ BA BT

70 cEBBELAKE KES!
BfmLERSSEeIlEE

76 EFA—sVUPI BB TEABEDER
SVEILPRERETHRT VT
WX BN TR

78 LABLBBO-EUIH
HAARLAICHT B DEZ
A—EVIAVAFAF 1 NRE
a-EyJa—F Wb ET

80 m BRERIER
B5LOPD[REY—7 ]

(R WS EHEEATEAME (NITE)  BRZet 42—

87 ELH33 REO5HS
BARBLESREOHOFL
WIS AKX &

& #/ INFORMATION

72 EHEDEHDED

Q4 ZBSHKRS

06 H13ERLERBE—Z

97 S&H Information
99 Voice
104 B&EER
104 @sea

ATV R 2011 EZXBIER




INDUSTRIAL SAFETY & HEALTH

TLZABERBEDOWEDRA b

FAMTOEREEITHEN. H—RTL 2> PSDI (SIEIH#aeT =3¢
BARERE) REOHLWBEDT L2, Z2EBIERLYE
HDHEEBIC. TLUREICEN T IRMBRNAERLTNDIEA
E=ZTF L, BT ABMBERECE AT L 2E 1T
DY —DREREBEMRE. SHRLHLERBONENTES N
Thd,

BETE. TLAS0ERPKEREORR. BEHgIRe
BERBDWEDHE. WEICEDEREL L THBITRESIE
EICDNTESRT 3,

% A DihsReE

[Z2BED0USE

OO RYD LHD
BB=-F>J01v

SHRB0D [U574v0 RE - ROOFM] Tld. BREBOKBHKERY
LiFfe. RBIEAAFELDEIC KBKRKEHEUBNLIARN] D a
A=TEFOTUUR. FEAEKEKERALEREIE. L LSERKS
ZENICR KEREFHENTUIIRATHEEZ S, (B ERBL
oo SOBNLETOWREG. SERN LABESKLEBOZE ST, BELE
KEER, KEEOHBENCRVER. BRESOEBLL S ML OmEET
RDI-EHDTHD. ST BERETTHELS S DEABETIGEKE BN
L<TBMUBHLTONTIND, SHOTNNSONEICEELIN D,

(B %)

ERBEOBRSHNDENT. 4EFJIHEZTEL, [FEFICES>S
NEWN BEDOEY b—0 1 DR BRBEPZEOV T ME, 2Av—
hD 7 D DBERIBEEIT DR < 2T IVD. XA—H—PERSHO IEHICH
BEILEL. EBBLTWBOERDOB. EFRERROFEEIERT
BOTHRSN, XETENTORABEN B2 EHIEEHETORR
FE<. BATLLEAYERERDEMERESS, URELEEITEIINEE
ABREBLDR AN, BFUADEEEESNDEETEED -, (FRE)

BEOREENFHI LTNBEDT &, H— RERMEALTNERASREE
WS FHLOEDHERLT BEBNEDIEEITNE, WTHIHLLED
WKANEDS, ChIFBOETIIH2H. BEROEBRTHNITLLEIFES
B ADEHIDNTIESELESTIENIEL, BEEREUESZET. 5%
DEREZEHFEZENTEDNDRE, SEIEEZLES 100 £BIZH- 55,
BAORBEENBBRSNT\BA. COBRITEROSRIETERSELE
BIDSETOMRI - kBERES TNV RS WERS, (BH)

RERFERGTAFTAR

HI—1
HRAFYY HZ7—13
B HS— 65
EEEFRKE hI—=7
EMEER - *3
RV 89

TARN=YFNTOFoII Y
h5—6

PRC 55
BHET 48
IrURE =4
A s =02

BR—=LAN=JTFRLR  http://www.jisha.or.jp/
BRFEREHE R~  hitp://www.jaish.qr.jp/

BREFHEY-EX L4~

-4t B B BLIR) ... 011(512)2031
SR db(lET) L 022(261)2821
‘BB ORERZ) ... 03(5484)6701
R BR(EEE™...... 052(682)1731
JbREERR (BT ... 076(441)6420
S BCRR™) ... 06(6448)3450
HRENE(EEW) ... 082(238)4707
(OEZFR (ST ... 087(861)8999
o WEEBE) ... 092(437)1664

%ﬁ& %@ INDUSTRIAL SAFETY & HEALTH

201ME2RE HO2E E2B

20M1E2R1BRGT /BRIETIBRA
TER A EFHBETURH10 800 (B REHET)
1EREMMOO0M (A FEERIBY)
ERERTA BHE
BRE 7 M AeREEKERLHs
T108-0014
RERFBXELT E35FM1 8
BEE:103-3452-6247 (lF%)
03-3452-6401 (8x5%)
#HREOE:00190-9-900513
BED R FROBEEDRIMREM
XET BLTIIEMERLET,
OFRREBXE I H5201 1

BRIE TV 1 @9KeyPro Creative (S1ENDH)

851 2 1 KeyPro Creative (B1BFIE)
OPTIC OPUSH). Wz 1771,
AT LS

BAXLATOMTFHA 18KeyPro Creative
ERER1 EMBEARECH

WA S POTABER EHES. FROAL
BEERHIAFLO

104 | com e &Em Vo202 2011 .
g -154 -




The 19th Japan Conference on Human Response to Vibration (JCHRV2011)
Nagoya University, Nagoya, Japan
August 8 - 10, 2011

Measurement System used MEMS Acceleration Sensor with ZigBee

Atsushi Yoshioka", Setsuo Maeda®, Kazuhisa Miyashita"
1) Department of Hygiene, School of Medicine, Wakayama Medical University
811-1, Kimiidera, Wakayama, 641-8508, Japan
2) Department of Applied Sociology, Faculty of Applied Sociology, Kinki University
3-4-1 Kowakae, Higashiosaka 577-8502, Japan

Abstract

This paper is an introduction of measurement system used MEMS acceleration
sensor with ZigBee. '

1. Introduction

it is requested to control not to exceed daily vibration limit value of vibration exposure in the field.
However, it is sometimes happen to over work even he or she knows it consciously or unconsciously.
Therefore, not only for the operator, but also it is need to know for "the administrator vibration tools"” by
the warning system when he or she reaches a daily vibration limit value. This paper introduces the
measuring system based on ZigBee which is featured an excellent long time baftery power and
excellent data forwarding.

2. Cutline of the used device

This device which is called Simple DAQ consists of 3-axis MEMS accelerometer, calculation part and a
radio communication by ZigBee. A basic part of ZigBee is defined by I[EEE 802.15.4 that is wireless PAN
{Personal Area Network) of the low transmission speed standard.

ZigBee is low power consumption and this is appropriate for the wireless sensor network construction.
A B85535 nodes (terminal) can be connected with one network though the transmission speed is siower
than 250kbps and other wirelesses PAN. Node of ZigBee can be ad-hoc to another node without
complex settings. And also it can be awake from sleep quickly.

There is 2 type of node for the ZigBee. One of them is called FFD (Full-function device).

FDD is able to be a coordinator and a router in the nefwork. FDD is able to forward data by request of
another node. The other type of node is called RFD (Reduced-function device) which only can be an
end point node.

Therefore, ZigBes, it is easy to configure the sensor network and each node helps sending data each
other.
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3. Specification of Simple DAQ
Table 1 shows the specification of Simple DAQ. [1]

Simple DAQ M1 wireless measurement module

- A tri-axial MEMS sensor
- Resolution up to 4 mg
- Wireless range up to 200 meters

- Internal memory (30 minutes at 100 Hz using 3
axes)

- Sampling frequencies from 100 Hz up to 1 kHz

- Memory Bank 5,522, 239 sample (3 axis
1,000Hz 348seconds)

-anti aliasing filter

-resolution 4mG
-IP67

A USB-RF unit and PC software

- Plug and play connection to PC

- PC software to configure parameters, control
measurements and download data

- Drivers for Windows operating systems

- Wireless range up to 200 meters

- Synchronous start of measurement for all sensor
modules in range

- Power from USB port (USB 2.0 compatible)
-PC software is written by Python

Wireless technology

-2.4 GHz wireless communication (801.15.4
standard)

-Range 200/50 m (outdoor/indoor)
Basic package includes

-2 simpleDAQ M1 modules

-1 USB-RF unit

-PC software (Windows XP, Vista and 7)
-Batteries

-UUSB extension cable for USB-RF

The main usage of Simple DAQ is to measure and store the vibration data. Table 1 shows the
specification of Simple DAQ.
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4, Evaluation of Simple DAQ »
Vibration exciter was used to know the frequency response of Simple DAQ.
4.1 Measuring condition.

Simple DAQ is mounied to the jig by rubber band. The jig is fixed fo the table of exciter by screw bolt as
shown as figuret.Simple DAQ is configured by changing variable value in the text file which is named
configure.txt. Figure 2 shows the configuration txt for the evaluation of this time.

The vibration magnitude of exciter setto 5 misec? and the vibration frequency sweep up from 4 Hz to 1
kHz and sweep down from 1kHz to 4Hz.

After running Simple DAQ, the three axis (x, y, and z axis) vibration was measured.

. Exciter

<] Simple DAQ

USB-RF Unit

Figure1. Vibration exciter system for evaluating the Simple DAQ.
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4.2 Result.

Wave form of X axis, Y axis and Z axis are shown by Figure 3.

a. From Figure 3, the three axis are haring the same characteristics.
b. It seems to be no weighted wave form of human vibration.

¢. Simple DAQ follows up to approx.140 Hz by shown Figure6.

From the measurement result as shown Figure 3, it was found the followings:
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Figure 3. Three axis vibration measurement results.
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