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Measurement and Assessment of Hand-arm Vibration due to Grinders
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ABSTRACT

This work measured the hand-transmitted vibration due to shipyard worker's grinding and assessed the vibration
exposure for predicted 10 % prevalence of vibration-induced white finger in a group of exposed persons according to test
procedure of I1SO5349-1. And also the transmissibility performance of resilient material, mainly applied to anti-vibration
gloves in present market, was measured on the basis of ISO13753 and confirmed that the material would probably not
provide greater attenuation below 30 Hz, the dominant frequency range of hand-transmitted vibration due to grinder.
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AR 1S05349-19 7IEso] U™, 5349-29€ 23l
A £&-AYE TS "AEFHLE nEA AZ3 9
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Fig. 1 Frequency-weighting curve for hand-transmitted vibration
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gt A=, A7 dig J3e Grisked oiMe]
Ag27e AEEF a, & AHEETL

U WS (daily vibration exposure) AFIANAF
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S7tidz]  ZE%ek(8-hour energy-equivalent
-weighted vibration total value)2. 2 ¥ &#3Fcl
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Fig. 2 Vibration exposure for predicted 10 % prevalence of
vibration-induced white finger in a group of exposed persons
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__’ZL = 31.8(&)— 106 )
year m/s?
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24 a9l d (years) o]tk
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Fig. 3 Transmissibilty measurement setup of resilient material
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Fig. 39) 2?1 nle} o] £3hole] Frlslsd sjdshe
AFA 2 35L 718 AeolM 10 ~500Hz G2
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Table 1 Specification of grinders

490%) 23 7R 28id
YASA AIR YASA AIR
2 g9 TOOLS TOOLS
YG-100X YG-180G-3
g4 6kgt/em® YEF7)
A% {rpm] 11,000 6,500
]
[21%)) 4 7
Table 2 Information of workers (+: mean value)
W ol | A5 Hujotg (N)
()| ke) LESE 4 &
404 L o402 .
1561 |62 40.4 415
404 427
462 .| 458 ,
2146 | & 458 457
454 456
6 .| 30 .
3|5 | 56 351 338
3H5 325

Fig. 4 Location and origntation of accelerometer
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4% 2 71z AT Uigt JAFAS An, Fag
A7t AR AEE(rms.  frequency-weighted
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d, Adsed JE-3Re Av)d WEel Qe oe 3AY
AA, #1382 a2zl ¥ A% F4 2L A 7

B4 7dske Aoz dddn =3 1/3 SEn s
2 BN Z9E Fig. 5o Red, Fi sy rigs
9 Z7le Fogd WE FEASAT fASH dag
10~20Hz F¥9| gkl A Yehgrh

HHRe IS0 5349-1
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L
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Frquerey [Hz}

(a) 4 inch grinder
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(b} 7 inch grinder

Fig. 5 Sample case of 1/3 octave band acceleration
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Table 3 r.m.s. frequency-weighted acceleration [m/s] of 4"

Table 5 Vibration total value [m/s‘] measurement result

grinder =
% 49X z28QH 794 28y
3 A A ey A § |SET
d |ser—rm kl Al [39RA] AA A |BRR A A9 A
2} X |y | 2% | xF | 8| 8% 1| 40 377 8.80 275
1| 263 100|297 | 359 | 065 | 095 L2 - 208 - 113
12| - - - |18 | 068 | 056 3 _ 151 _ 161
; o o o 1| 42 1.68 1459 317
- - - L . .
212 - 145 - 751
1|12} 100|394 | 12|05 | 09 3 N 109 _ 269
2] 2 - - - | 115 | 063 | 063 1] 4% 237 1627 1.32
3 - - - ] 078 | 055 | 03l 302 - 167 - 197
1|18 | 138|438 | 215 | 053 | 084 3 - 17 . 183
51 5 } _ B 147 | 057 | 0% Hd 49% 377 16.27 751
Aal 40 1.09 880 113
51 - _ | 1% 039 05 Hag | 44 193 1322 266
Ao | 263 | 138 | 438 | 359 | 068 | 09
#H A | 122100 | 297 | 078 | 039 | 051 491x zsleltle] A TIMAlY AELHo] 23]
g7z | 190 | 116 | 376 | 167 | 057 | 071 ZAdAle 2% BT ) 2d ol FIAA a9y £

Table 4 rm.s. frequency-weighted acceleration [m/s?) of 7

arinder
’;‘é wp|  FHRA A9 A
A xder | yabek | 293 | xR | et | e
1 | 877 | 037 | 049 | 260 | 036 | 084
1| 2 - - - | 089 | 037 | 059
3 - - - 1073|031 | 140
1 |1058 | 042 | 1004 | 303 | 049 | 080
2| 2 - - - 1139 ] 733 | 083
3 - - - 1184 | 059 | 177
1 | 1243} 045 | 1049 | 096 | 041 | 081
3|2 - - - | 148 | 037 | 125
3 - - - | 124|035 | 130
Hd]|1243) 045 | 1049 | 303 | 733 | 177
3 A | 877] 037|049 | 073 | 031 | 059
Bk | 1059 | 041 | 701 | 158 | 118 | 1.07

Eo| AJAH| A Forvg AP} JuiFgem o
gz £330l Fa 7] WEolztn wudEh F3
AAClE 2 WS (FHYHY JERrt g 2AE, JYA
de £Eo| AYAH A AX3EE x W (F2AUW)
o] ggol 71 ZA dErth

7% 2RI Afolx PR FIHAAY FF
Lol YA Hgk @A3F =A el F3HA 9z}
JAl F3) x WY e} MY AAY, FHHA 2
o] VEET A7 A3 FYAdE y3E 2 23k
KR A7 x HEH fAETE AS §U8 4

AZE 3 7MEE2RE 1S05349-10] 3t 4]
e} A5% % (vibration total value)& A4FSHE Table5
o Bl uiel 2o} JEIYEY o] AFEFE 49X 2
geds A% 18w/’ TIA JRIge] e 266
m/stelch.

4Y IF =EFL JAPA7L FTTE ol 8F AYE 9
g o, A28 AEFF AU dYd JEx=EANT
(daily exposure duration)s] &J3) ARHL: 2 FYAte] 9
AF=EAIN] i A8E dede dx9 FAH =
A7t dasteg, o7iNe ded] 3 8 AR AYS Ao
3 7HgEY, 8 AR E7teRA] RFFF}S A (3)d o5
AsEF A @k olwf AFel &d Alghe] 10 %]
A deZe] G Aoz HYrise 7|ZkE 4 (5)d s
AR on, Fug d9 4 A7 AYS Fon RS
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Table 6 8-hour energy-equivalent frequency-weighted vibration

Table 7 Transmissibility of resilient materials

total value and group mean fotal exposure duration
~ - Frequen AEE (Transmissibility, T)
Q) % (o) y
197 2eg | 794 28 v [ETis VSt A e iE
Gacal i<kl Ml |w1|lawz{op| al|B | c B
A5EF [m/s2) 193 266 10 | 1.000 | 0999 | 1.001 | 0.999 | 0999 | 1.002 | 1.042
T 125 [0996|0997 | 1000 | 1.001 | 1.007 | 0.969 | 1.028
Agwaag | S| AR | BARE A 16 | 0997|0997 [ 0998 | 1000 | 1010 | 1.007 | 0971
8 ARt 20 {0988 (0989|0988 0.991 | 1.001 | 0.997 | 0.886
%;Z:‘;;‘ 198 | 1% | 266 | 1ss %5 |0984]0983] 0971|0986 | 0982 | 0964 | 0.749
= 315 | 096409650941 | 0963 | 0941 | 0.904 | 0670
A®), [m/s2]
vy AFgel 40 0934109360902 0929 | 0877|0854 | 0.606
10% 1A 50 0936|0939 | 0882 | 0934|0827 | 0831 | 0.681
wigeol WG 158 230 113 163 63 0913|0919 {0964 {0904 | 0.847 | 0.840 | 0575
ez "fég“f 80 | 0908|0912 0881|0905 | 0876 | 0866 | 0571
Al
[ 28 [year] 100 | 0919|0922 | 0.898 | 0.920 | 0941 | 0.887 | 0.539
4] § A SR TSR 10% WA WA A3 125 | 0926|0929 10900 | 0.931 | 0.900 | 0.883 | 0.433
o] 8 A1t SrboluA] AEEDFH 10% BFE WA oS
160 10949 | 0953 | 0915 | 0.957 | 0919 | 0. .
ei712HS Table6 o Relstelch 0 890 1 0359
200 0963|0965 | 0894|0969 | 0.903 | 0.858 | 0.277
250 |0991 | 0995 | 0.901 | 1.001 | 0.906 | 0.833 | 0.220
4. SRR EIMAS] MY AS 315 | 0993|0998 | 0.830 | 0.99 | 0.810 | 0.712 | 0.157
400 10995 | 0997 | 0777 0990 | 0.726 | 0.602 | 0.113
Age2y 2718 FoP) AR £H0= FHYIT @ 500 | 1.017 | 1.019 | 0.748 | 1.003 { 0.661 | 0.485 | 0.106
T WAz FARE AMEHE §ARY Oigt 1

28 ASo] FYHAL AlFe] WA ARREHD 3
7%9 A5 disl A B3] =d wisEAl R
E 37, wdde N1EE 7Es dge AF Y
S35} Fig. 37 o] &£3olel Friskear YAs)
25kge] AHAE 5L 71 AHoA sine sweep 4
52 7HA8EA 10Hz oA 500Hz 744 1/3 SEE W=
gz QuurE AZ3Sh A ASE 7EY @A
& A3 ANAAAA gt od TAHY AR £ AR
B4R & QA R Auolzz, WY a¥Y |,
2%% 2, V-STOP, A1¥ A, AlE B, A9 C ¢ AIRZ 3
Y. AIRE F7|AE FoUR gz, UHAe
Tz A2 AF2 5o Utk

AZE /3 2 9= JHE29) 1S0 1006894 A
AR 594 QUPE2E olge A AR AeES
AN F 9ed, 1 L IS013734 F veht Ao
Zt AAo W) AZE DEES Table 79 A

AFHEE AL AR AWz Mg AEE
Yn, Al C, A¥ B, V-STOP ¢028 Hdgo] Yrhs
Aol B Fig. 1o B &-AY AFe 23 Fa
R A R AA aeRIg A &-He AFEF A

qr to = rir 2 e

272348 uW 0Hz olstel RIS Felo] A
ARG BHAE o] o4 FeelN BE2HE A5S ¥

334 Rk Ao #AHU

5 8 &

A gAY F4 A FAZ YFHT e FEEA
A3 Bste 2AHLoA Bol AEHE TRITE o
£33 FYGA 1S0 FAH ZATS AFEFE ASEn
Wz W o &7 Hrkelgt £ FEITAM &
o2 AgEe AFL AN 3o 5HFTY HE
Ee 94z FHEsHe AlFe @A didle JAgd
& AGToZN 45S AWK AA 231D FAJAl
&-Ag AFL 0 Hz ol3te] AFug Fe] AFo] Aul
Aoz vehtn ot o] G d@4Ale HLE HF
& PEAYA 23 Ao FRIHATH

AA) N4 TEEAE| 5Y FAFAA AL AT =
25 A% HgFo] HAY HFo) B& FLE HotH
oj, olg] g HsiA wAAze] A5, WS Ha
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