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A Study on the Compatibility Evaluation of Hand-arm Adequate Vibration
and an Oscillating Spectrum for Vibrating Tools
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Abstract : The aim of this paper is to evaluate the compatibility of anti-vibration gloves, to predict the attenuation
of vibration with different types of anti-vibration gloves, to estimate the spectra of the ISO 10819 standard, and to_
present an oscillating spectrum adequate for vibrating tools. This paper use two ISO standards for the measurement and
evaluation of hand-arm vibration. Some anti-vibration gloves can attenuate vibration, but all the anti-vibration gloves
in this study do not satisfy the ISO 10819 requirements. In case of equal vibration types, the outside materials are
effective in order of leather, fabrics and rubber-coating. Anti-vibration gloves manufactured in the United State satisfy
ISO 10819 criteria using United State subjects, but do not satisfy 1SO 10819 using Japanese subjects. M-spectrum
acceleration exists below 10Hz and H-spectrum exists above 500Hz. Generally vibrating tools have the peak of Z-axis,
but generation of vibration differ from each vibrating tools.

Key Words : HAVS(hand-arm vibration syndrome), anti-vibration glove, ISO 10819, ISO 5349, vibration acceleration
magnitude
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Table 1. HAVS in Korea

A JFEAAE goFa | HAVS HAHE(%)
2002 4190 - 17 041
2003 7,740 22 0.28
2004 7,895 20 025
2005 6,400 16 0.25
Table 2. Use of anti-vibration gloves
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Fig. 1. Spectra of the two vibration signals measured on the
handle(ISO 10819),
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Fig. 2. Calculation of vibration transmissibility(ISC 10819},
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Table 3. Classification of anti-vibration gloves

Types of anti-vibration | No. Model Country
10 YA 01 Japan

Air-pump types 21 ER 02 USA
22 VA 04 USA

6 B-101 Korea

7 B-192 Korea

8 H-103 Korea

Sponge types 9 MX 06 Japan
11 KA 03 Japan

12 KA 05 Japan

13 MA 04 Japan

14 MA 03 Japan

Rubber types 15 MA 01 Japan
16 St 02 Japan

Gel type 19 AN 03 USA

1 GS 701 Korea

2 GS 702 Korea

3 GS 702N Korea

4 GS 703 Korea

5 GS 704 Korea

Other types 17 | ProFlex 9002 USA
18 ProFlex 9015 USA

20 IR 05 USA

23 VA 03 UsA

24 OK 03 UsA
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Table 4. Data of three subjects
Hand length|Hand circumference Hand size

No.| Gender | " 1) (mm) Based on EN 420)

1 | Maie 172 187 7

2 | Male 177 195 7

3 | Male 191 229 8
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Table 5, Results of Korean anti-vibration gloves for each
spectrum (NG : No Good)
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Table 6. Results of Japanese anti-vibration gloves for each
spectrum (NG : No Good)

Vibration Final Vibration Final
No. Spectrum transmissibility values Judgment judgment No. Spectrum transmissibility values Judgment judgment
TRu 0.953 0K TRy 0.890 OK
HGST01) NG 9(MX06) NG
TRy 1.033 NG TRy 0.772 NG
TRu 0.954 OK TRy 0.935 0K
2GS702) NG 1(YAOD) NG
TRy 0.953 NG TRy 0.854 NG
TRy 0938 0K TRy 1.005 NG
3(GSTON) NG 11(KAD3) NG
TR 0.929 NG TRy 1132 NG
TRw 1.031 NG TRy 0971 OK
4(GS703) NG 12(KA05) NG
TR 0.993 NG TRy 1.007 NG
TRy 0.959 OK TRy 0971 OK
5(GS704) NG 13{MAO4) NG
TRy 1.104 NG TRy 6.965 NG
TR 0.948 0K TRy 0.973 oK
6(H-101) NG 14(MA03) NG
TRy 0.776 NG TRy 0918 NG
TR 1.000 NG TRu 0.985 OK
T(H-102) NG 15(MAG1) NG
TRy 0.837 NG TRy 0937 NG
TRu 0.989 OK TR 1028 NG
8(H-103) NG 16(S102) NG
TRy 0.898 NG TR 1.043 NG
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Table 8. Results of cotton and rubber—coated gloves for
each spectrum (NG : No Good)

Vibration Final
No. Spectrum | transmissibility | Judgment judgment
values

25 (Single Cotton TRy 1.178 NG NG
Glove) TRy 1.045 NG
26 (Single TRm 1.048 NG

Rubber-coated NG
Cotton Glove) TRy 1.049 NG

27 (Double Cotton TRw 1.029 NG NG
Gloves) TRy 1.119 NG

28(Cotton+Rubber- TR 1.053 NG NG
coated Gloves) TRy 1.099 NG
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