{parameters]
#select receiver module id for the message (all' for all modules)

set_receiver = all

#sensor amplitude range - 2, 4o0r 8 g

set_amplitude = 2

#sensor sample rate - 100, 250, 500, or 1000 Hz

set_sample_rate = 1000

#measured axes - Xyz, X, YOr 2

set_axes = Xyz

#maximum measurement duration in seconds - e.g. 10.3

set_max_duration = 25.0

#default calibration values of a module - used as a dividor of the sensor data - e.g. 25.6
#the calibration values are for 2g amplitude range and multiplied for other amplitudes
set_calibration_value_x = 26.0
set_calibration_value_y = 26.0
set_calibration_value_z = 26.0

[trimming values]
#these are used for trimming the raw data of the acceleration values

#another file is created with *_trim' suffix

#select if trimming is used - e.g. True or False

set_trimming = True

#select highpass filtering - e.g. from 0.0 to sample_rate/2
set_highpass =0.4

#select lowpass filtering - e.g. from 0.0 to sample_rate/2
set_lowpass = 0.0

Figure2. The used configuration to evaluation of Simple DAQ {1}
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Figure 4. Result of FFT (All axis)

5. ldea of the scheme of the wireless measuring system

ahv and A(8) are measured and calculated inside of the node. Nodes in work place warn instantly to an

operator in case of over dose o vibration.

Warning is received by not only the operator in workplace but also the administrator vibration tools that

is monitoring PC. The example is shown by Node 5 of Figure 7.

PC logs the a@hv and A(8) history each nodes with software for the administrator vibration tools to

control and manage by company.

PC

Figure?.
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8. Current Issues of the wireless measuring system
From an ideal scheme and the test results, if is clear to following things;

a. The nodes are necessary to be build as a router (FDD) which is defined by ZigBee Alliance to
forward the data cooperatively.

b. ltis necessary fo calculate 8hv and A(8) in the local node to let an operafor know exposure value.

c. It is necessary to make GU! software using provided APl from vender for easy o use to the
administrator of vibration tools.

7. Conclusion

Freguency response of currently used Simple DAQ is still too low to apply to the hand —arm vibration by
result of evaluation. However, the technology of MEMS accelerometer for frequency response has
been progressed much faster to higher frequency. There is already provided the MEMS accelerometer
to applicable hand-arm vibration from the other study.

To control the vibration exposure in the field, this kind of system which is shown by Figure7 is going to
be necessary for the operator in the field of vibration environment and for administrator of vibration
tools.

Reference
[1] Simple DAQ A Wireless Vibration Data Acquisition System Version 1.0 User Guide
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Abstract

In the ISO/TC108/SC4/WG3, the new frequency-weighting curve has been considered
to revise the 1SO 5349-1 standard as PWI 18570: HAV frequency weighting. Moreover,
many frequency-weighting curves based on the biodynamic responses or on the
epidemiological data of the hand-arm vibration experiments are proposed by many
researchers. In this study, the history of Frequency-Weighting curves of Hand-Arm
Vibration Evaluation was investigated.

1. Introduction

In the ISO/TC108/SC4/MWG3, the new frequency-weighting curve has been considered fo revise the
1SO 5349-1 standard as PWI 18570: HAV frequency weighting. Moreover, many frequency-weighting
curves based on the biodynamic responses or on the epidemiological data of the hand-arm vibration
experiments are proposed by many researchers. And the Frequency-Weighting Curves of ISO 5349 on
1979 [1], 1986 [2], 1996 [3], 1997 [4], 1999 [5], 2000 [6], and 2001 [7] are defining by the different
standard for evaluating the Hand-Arm Vibration. Also, the Frequency-Weighting Curves have been
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discussed by 1SO/TC108/SC4/WG3 meetings in Malta 2007 [8], Oslo 2008 [9], Las Vegas 2009 [10],
London 2010 [11], and Ottawa 2011 [12].

The purpose of this research is to summarize the history of the Frequency-Weighting curves from
1979 to 2011.

2. Frequency-Weighting Curves of ISO/DIS 5349:1979 [1] and ISO 5349: 1986 [2]
The frequency-weighting curves have been defined by ISO/DIS 5349 [1] and ISO 5349 [2].

The freqdency-weighting factors are also defined by the Table 1 and 2.

Table 1 —Weighting factors for conversion of one-third octave band measurements to weighted

measurements of ISO/DIS 5349 [1] and I1SO 5349 [2].

Frequency Hz Weighting factor
6.3 1.0
8.0 1.0
10.0 1.0
12.5 1.0

16 1.0
20 0.8
25 0.63
31.5 0.5
40 0.4
50 0.3
63 0.25
80 0.2
100 0.16
125 0.125
160 0.1
200 0.08
250 0.063
315 0.05
400 0.04
500 0.03
630 0.025
800 ~ 0.02
1000 0.016
1250 ‘ 0.0125
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Table 2 — Weighting factors for conversion of octave band measurements to weighted

measurements of ISO/DIS 5349 [1] and ISO 5349 [2].

Frequency Hz Weighting factor

8.0 1.0

16.0 1.0

315 0.5
63 0.25

125 0.125

250 0.063

500 0.03

1000 0.016

The ISO/DIS 5349 [1] and ISO 5349 [2] standards are recommended that the vibration should
be investigated in each of the three coordinate axes and that the assessment should be based
upon the component with largest vibration acceleration. Dose-response relationships have
been studied for industrial vibration exposure which involves complex three-dimensional
acceleration. Characterization of the vibration exposure through the largest single component
is generally regarded as adequate on these standards.

3. Frequency-Weighting Curves of ISO §349-1 standards
The following Tables are shown the frequency-weighting factors of different standards.

Table 3 — Weighting factors for conversion of octave band measurements to weighted

measurements of ISO/CD 5349-1:1996 [3].

Frequency Hz Weighting factor
8 1
10 1
12.5 1
16 1
20 0.8
25 0.63
31.5 0.5
40 0.4
50 0.3
63 0.25
80 0.2
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100
125
160
200
250
315
400
500
630
800
1000

0.16
0.125
0.1
0.08
0.063
0.05
0.04
0.03
0.025
0.02
0.016

Table 4 — Weighting factors for conversion of octave band measurements to weighted

measurements of ISO/CD 5349-1:1997 [4].

Frequency Hz Weighting factor
8 1
10 1
12.5 1
16 1
20 0.8
25 0.63
31.5 0.5
40 04
50 0.3
63 0.25
80 0.2
100 0.16
125 0.125
160 0.1
200 0.08
250 0.063
315 0.05
400 0.04
500 0.03
630 0.025
800 0.02
1000 0.016
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Table 5 - Weighting factors for conversion of octave band measurements to weighted

measurements of ISO/DIS 5349-1:1999 [5].

Frequency Hz Weighting factor
6.3 0.727
8 0.873
10 0.951
12.5 0.958
16 0.896
20 0.782
25 0.647
31.5 0.519
40 0.411
50 0.324
63 0.256
80 0.202
100 0.160
125 0.127
160 0.101
200 0.0799
250 - 0.0634
315 0.0503
400 0.0398
500 0.0314
630 0.0245
800 0.0186
1000 0.0135
1250 0.00894
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Table 6 - Weighting factors for conversion of octave band measurements to weighted

measurements of ISO/FDIS 5349-1:2000 [6].

Frequency Hz Weighting factor
6.3 0.727
8 0.873
10 0.951
12.5 0.958
16 0.896
20 0.782
25 0.647
31.5 ' 0.519
40 0411
50 0.324
63 0.256
80 0.202
100 0.160
125 0.127
160 0.101
200 0.0799
250 0.0634
315 0.0503
400 0.0398
500 0.0314
630 0.0245
800 0.0186
1000 0.0135
1250 0.00894
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Table 7 - Weighting factors for conversion of octave band measurements to weighted

measurements of 1ISO 5349-1:2001 [7].

Frequency Hz Weighting factor
6.3 0.727
8 0.873
10 0.951
12.5 0.958
16 0.896
20 | 0.782
25 0.647
315 v 0.519
40 , 0.411
50 0.324
63 ‘ 0.256
80 0.202
100 0.160
125 0.127
160 0.101
200 0.0799
250 0.0634
315 0.0503
400 0.0398
500 0.0314
630 0.0245
800 0.0186
1000 0.0135
1250 0.00894

The Frequency-Weighting factors are different between ISO/CD 5349-1: 1996, 1SO/CD
5349-1: 1997 and ISO/DIS, FDIS 5349-1:1999-2001. But, from 1996 standard of ISO 5349-1,
the measurements should be made for all three directions by using the frequency-weighting as
shown in Tables 3-7. The frequency-weighted r.m.s. acceleration values for the x-, y- and z-
axes, anwx anwy and anyz, shall be reported separately. The evaluation of vibration exposure is
based on a quantity that combines all three axes. This is the vibration total value, ay, and is
defined as the root-sum-squares of three component values:

_ p 2 2
Ap = -\/; P ™
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4, Histories of ISO/TC108/SC4/WG3 meetings

The report of the ad-hoc WG3 meeting held in St. Julians, Malta in October 2007 was
summarized by the convenor [8].

1. Wh (defined in ISO 5349-1) was based on research by Miwa in the 1960s.

2. Evidence that “flat” weighting better predicts vascular and sensorineural HAVS
risks.

3. New information had come forward from the European VIBRISKS project.

France proposed adding an informative Annex to 1ISO 5349-1:2001 define a
procedure for measuring “unweighted vibration”. Careful consideration of the
bandwidth would be needed.

Dr Maeda (Japan) was suggested as Project Leader.
Dr Maeda started work on ISO/PWI 18570. Issued questionnaire to WG experts.

Change of responsibilites means that Dr Maeda has to step down as ISO/PWI
18570 project leader.

The report of ISO/TC108/SC4/WG3 meeting held in Oslo in September 2008 was summarized
by the convenor [9].

1. The meeting agreed that the current Wh is well used, and embedded in national
legislation and national and international standards. Short-term change of Wh
was recognized as being unlikely.

2. It was agreed that additional (alternative) weighting were desirable, but that
current knowledge is insufficient to justify any specific weightings.

3. It was noted the justification for change must come from material based on a
range of specialist inputs, including;

A: Biodynamics

B: Epdemiologists

C: Physiologists

D: Pathologists

4. Canadian delegation informed the meeting that the 12" International Conference

on Hand-Arm Vibration is planned for Ottawa in 2011. In conjunction with this the
organizer is intending to organize a meeting of experts to discuss and move
progress developments of the hand-arm frequency weightings.

The report of ISO/TC108/SC4/WG3 meeting held in Las Vegas in September 2009 was
summarized by the convenor [10].

1. The convenor presented a review of PWI 18570 activities since the Oslo meeting,
i.e. the development of the frequency weightings defined in document
N196”"Candidate Supplementary Frequency Weightings”.

2. The importance of understanding the history of the current frequency weighting Wh.

3. That Wh has been around for over 40 years and is now embedded in standards and
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national legislation.

4. There is no need to remove Wh as it attempts to assess the whole hand-arm
vibration risk.

5. New frequency weightings may have specific functions, e.g. for sensorineural,
vascular and musculoskeletal issues.

RESOLUTION 1: The working group agreed to continue working with the current candidate
frequency weighting (doc N196), and to continue to encourage working group members and
other experts to contribute to the debate on hand-arm vibration frequency weightings.

RESOLUTIONS 2: To ask for additional information from Germany to explain the basis for the
methodology used in VDI 2057.

RESLUTIONS 3:The convenor to ask Professor Bovenzi to establish whether his data could be
re-analyzed usind the candidate frequency weightings Whf and WhT.

The report of ISO/TC108/SC4/WG3 meeting held in London in September 2010 was
summarized by the convenor [11].

There was a useful discussion on the options and issues of a new frequency weighting. Some
of the views expressed were:

1. The importance of good quality measurement when considering high-frequency
vibration.

2. Low-frequency compared to high-frequency may not be a good way of considering
issues, better to consider musculoskeletal and vascular/neuroclogical risks.

3. Wh must stay, need an alternative Perhaps and annex to ISO 5349-1.

4. Where is the evidence of failing of Wh? Wh has been effective reducing exposures
and risk for many machines. Need more evidence before providing an annex.

5. Bovenzi work on limited machines, not a clear-cut outcome.

6. Concern about possible confusion of new weighting in 1ISO 5349-1 (informative or
not)

7. Possible better as a Technical Report or Technical Specification.

8. Four issues affecting risk: vibration magnitude, ergonomics, environmental and
personal factors. Vibration magnitude may not be the most important.

RESOLUTIONS 1: The working group agrees that there is now sufficient information to
propose an additional frequency weighting for hand-arm vibration that may be a better
indicator of risks of neurological and vascular effect and agree to advance PWI 18570 to begin
developing a document on this topic. The project leader for this work will be Tony Brammer
supported by Ren Dong.

The report of HAV2011 Workshop for Frequency Weighting held in Ottawa, Canada in June
2011 was summarized [12].

1. Evidence that “flat” weighting better predicts vascular and sensorineural HAVS
risks.

2. The meeting agreed that the current Wh is well used, and embedded in national
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legislation and national and international standards. Short-term change of Wh
was recognized as being unlikely.

3. It was noted the justification for change must come from material based on a
range of specialist inputs, including;

A: Biodynamics
B: Epdemiologists
C: Physiologists
D: Pathologists
E: Psycologists

5. Conclusions

From the results of summary of the ISO/TC108/SC4MWG3, it was clear that one researcher’s
work was on limited machines, and not a clear-cut outcome. Therefore, it was found the
justification for change must come from evidences based on a range of specialist inputs.

6. References

[1] International Organization for Standardization (1979) Mechanical vibration — Guideline for
the measurement and the assessment of human exposure to hand-transmitted vibration,
ISO/DIS 5349.

[2] International Organization for Standardization (1986) Mechanical vibration — Guideline for
the measurement and the assessment of human exposure to hand-transmitted vibration, 1SO
5349.

[3] International Organization for Standardization (1996) Mechanical vibration — Guideline for
Measurement and assessment of human exposure to hand-transmitted vibration-Part 1:
General guidelines, 1% Committee Draft ISO/CD 5349-1.

[4] International Organization for Standardization (1997) Mechanical vibration — Guideline for
Measurement and assessment of human exposure to hand-transmitted vibration-Part 1:
General guidelines, 2™ Committee Draft ISO/CD 5349-1.

[5] International Organization for Standardization (1999) Mechanical vibration — Guideline for
Measurement and evaluation of human exposure to hand-transmitted vibration-Part 1:
General guidelines, ISO/DIS 5349-1.

[6] International Organization for Standardization (2000) Mechanical vibration — Guideline for
the measurement and the assessment of human exposure to hand-transmitted vibration-Part
1: General guidelines, ISO/FDIS 5349-1.

[7] International Organization for Standardization (2001) Mechanical vibration — Guideline for
the measurement and the assessment of human exposure to hand-transmitted vibration — Part
1: General requirements, ISO 5349-1.

[8] ISO/TC108/SC4/MNVG3 N183 (2007)
[9] ISO/TC108/SC4/MWG3 N194 (2008)
[10] ISO/TC108/SC4/WG3 N208 (2009)
[11] ISO/TC108/SC4/\WG3 N219 (2010)
[12] ISO/TC108/SCA/WG3 N222 (2011)

-171-



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

Implementation and Influences of Machinery Safety
Directive of 2006/42/EC

Setsuo Maeda Thomas Koch
Department of Applied Sociology Department of Agriculture
Kinki University Kinki University
3-4-1 Kowakae, 3327-204 Naka-machi,
Higashiosaka 577-8502, Japan Nara 631-8505,
maeda@socio.kindai.ac.jp Japan

Abstract

The purpose of this paper is to introduce the implementation and application of the new
Machinery Safety Directive of 2006/42/EC for preventing Hand-Arm Vibration
Syndrome to Japanese fools manufacturers.

1. Introduction

Figure 1 shows the relationships among Machinery Directives, the EU directive, International Standards
and National Standards. The goal of this directive is to introduce measures that promote the
improvement of worker's health and safety in the workplace. It provides for a general framework that
executes European principles while at the same time honoring common international principles.

The guiding principles of the content are as follows.

1) This directive applies to the activities of all public and private sections.
2) The employer's responsibilities
3) Responsibilities of workers and workers rights
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Figure 1. The relationships among Machinery Directives, EU Directives, International Standards and
National Standards

As a result of the market integration of Europe, standards were adopted through the "Framework
instructions”, which included Machinery Directive 2006/42/EC and labor safety hygiene listed as Board
of Director’s Instruction 89/391/EC. Board of Director’s Instruction 89/381/EC introduced measures to
promote the improvement of labor safety hygiene and was revised in Board of Director’s Instruction
98/37/EC: (1998). These two directives are the foundation of EC safety hygiene policy. These directives
stipulate that in the design and the production of machines, itis mandated that consideration be given to
both limiting the dangers associated with vibration in the vibratory source and improved methods that
would allow workers to use the machines in ways that minimize injury. The vibration in the tool or
equipment should be suppressed to the lowest level consistent with the presently available vibration
reduction technology. The Machinery Directive 89/37/EC has been revised in Machinery Directive
2006/42/EC. EU countries were required to revise their laws to conform to the latest Machinery Directive
for preventing Hand-Arm Vibration Syndrome.

The purpose of this paper is to clarify and encourage the implementation and application of the
Machinery Safety Directive 2006/44/EC by Japanese tool manufacturers.

2: Machinery Safety Directive 98/37/EC of the European Parliament and of the Council of the
European Union of 22 June 1998 on the implementation of the laws of Member States relating
to machinery. (Machinery Safety Directive)

Vibration

Machinery must be so designed and constructed so that risks resulting from vibration produced by
machinery are reduced to the lowest possible level by incorporating the latest technologies for reducing
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vibration that are available. It is important for designers and manufacturers that the vibration reduction
takes place in the machinery at the source of the vibration.

Apart from the minimum requirements set out in 1.7.4 of this Directive, the instruction handbook must
contain the following information:

The manufacturer’s instructions must provide the following information concerning vibrations
transmitted by hand-held and hand-guided machinery:

— the weighted root mean square acceleration value, to which the arms are subjected, if it exceeds 2.5
m/s? as determined by the appropriate test code. Where the acceleration does not exceed 2.5 m/s?, this
must be mentioned.

If there is no applicable test code, the manufacturer must indicate the measurement methods and
conditions under which measurements were made.

3. Machinery Safety Directive 2006/42/EC [6]

As mentioned above, machinery must be so designed and constructed so that risks resulting from
vibration produced by machinery are reduced to the lowest possible level by incorporating the latest
technologies for reducing vibration that are available. It is important for designers and manufacturers
that the vibration reduction takes place in the machinery at the source of the vibration.

The level of vibration emission may be assessed with reference to comparative emission data for similar
machinery.

The instructions must include the following information concerning vibration transmitted by portable
handheld and hand-guided machinery: '

— the vibration total value to which the hand-arm system. is subjected, if it exceeds 2,5 m/s2. Where
this value does not exceed 2,5 m/s2, this must be mentioned,

— the uncertainty of measurement.

These values must be either those actually measured for the machinery in question or those established
on the basis of measurements taken for technically comparable machinery which is representative of the
machinery to be produced. If harmonized standards are not applied, the vibration data must be
measured using the most appropriate measurement code for the machinery. The operating conditions
during measurement and the methods used for measurement, or the reference of the harmonized
standard applied, must be specified.

Directive 98/37/EC (Machinery Safety Directive) or 2006/42/EC and Directive 2002/44/EC (Physical
Agent Directive-Vibration) have been in force since December 29" 2009 and July, 2005 respectively,
and thus, the effort target value of the vibration reduction are well established and have been
incorporated by hand-transmitted vibration tool manufacturers. The manufacturers use international
standards and make international adjustments to test and classify the hand-transmitted vibration value
tools. Moreover, the company has the additional obligation to protect the worker from possible danger to
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ensure safety and health while exposed to mechanical vibration caused by the equipment or situation.
Therefore, a hand-held power tool manufacturer should measure the tool vibration value based on
international test standards before the tool can be made available to consumers, and declare the
vibration value so that the user may perform a risk assessment of the tool. Moreover, tool manufacturers
are required to evaluate the safety of each tool, and to meet the machine instruction standards.

The EU Commission is expected to make the guidelines provided in the Machinery Directive legally
mandatory within three years after publishing the instructions as a legal notice in the official gazette as
stipulated by EU law. These Machinery Directives are mandating the necessary standards that
machine-made goods and similar products must achieve without specifying the technology companies
may utilize. The result is that the EU and EFTA (European Free Trade Association) will conform to an
EN standard assuming that necessary the regulations are implemented, supplemented and supported
by CEN (European Committee for Standardization) and CENELEC (European Electric Standardization
Committee). The EN standard then is adopted by each EU country as a national standard under the
bylaws of CEN and CENELEC. Moreover, this EN standard is offered as a proposed agreement in
Vienna as an ISO standard, and the ISO standard becomes a national standard in countries that are
members of the WTO when an agreement is reached through the WTO/TBT (World Trade
Organization)/TBT(Technical Barriers to Trade) (Agreements concerning technical barriers to trade).

In March of 2008, the Ministry of Health, Labour and Welfare appointed a special committee to examine
work management for the prevention of hand-arm vibration syndrome. This committee recommended
adopting the EU Directive of MSD and PAD (Vibration) principles in the committee’s final reportin 2007.

On 10™ of July 2009, the Ministry of Health, Labour and Welfare published the following 4 guidelines
(4L

1: LSB (Labour Standards Bureau) Issue No.0710-1
Guidelines for Handling Chain Saws
2: LSB (Labour Standards Bureau) Issue No.0710-2

Guidelines for Preventive Measures against Vibration Hazards in Work with Vibratory Tools
other than Chain Saws

3: LSB (Labour Standards Bureau) Issue No.0710-3
Management and Indication of Vibration Total Value of Frequency-Weighted r.m.s.
Acceleration of individual tools

4: LSB (Labour Standards Bureau) Issue No.0710-5

Promotion of Comprehensive Measures against Vibration Hazards

The tool manufacturers had to declare the vibration magnitude of individual tools according to the LSB
(Labour Standards Bureau) Issue No.0710-3.

4. Difference between 98/37/EC and 2006/42/EC

Vibration Magnitude of Tools (The responsibility of the manufacturers)

The responsibility of the manufacturers is regulated according to Machinery Directive (98/37/EC) which
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was later reissued as (2006/42/EC) in December 2009. All manufacturers have to declare the vibration
total value of frequency-weighted r.m.s. acceleration of the individual tool. The manufacturers also have
to follow two methods of deriving the vibration total value of frequency-weighted r.m.s. acceleration of
the individual tool:

In order for these measures to be adopted by the businesses whose workers use vibratory tools,
vibratory tool manufacturers need to measure and declare the "the vibration tfotal value of
frequency-weighted r.m.s. acceleration” of such tools.

With regard to vibratory tools, the "the vibration total value of frequency-weighted r.m.s. acceleration”
shall be measured and calculated as follows:

Vibration acceleration shall be measured (hereinafter referred to as "vibration measurement") and
declared conforming with the following notes and applicable measuring standards from orders ISO 8662
or ISO 28927-series, 1SO 22867, EN 60745, and EN 50144,

Considering the above, vibratory tools shall comply with the measuring standards, such as test protocols,
specified in Table 1.

Table 1 Test protocols for declaring the vibration magnitude of individual tool.

Tool Applicable Measuring Standard

1 |Chain saws 1ISO 22867:2004 EN 60745-2-13
2 [Tools having a1l  |Rock drill ISO 28927-10:I1SO°  8662-3;JISEN 60745-2-6
piston  striking B7762-3:2006

mechanism 2  |Chipping hammer |SO 28927-10:1S0 8662-2;JISEN 60745-2-6
B7762-2:2006
3 |Riveting hammer SO  28927-10:(SO  8662-2;JISEN 60745-2-6
B7762-2:2006
4 |Caulking hammer SO 28927-10:1S0 8662-2;JISEN 60745-2-6
B7762-2:2006 '
5 |Hand hammer 1ISO 28927-10:1SO 8662-2;JISEN 60745-2-6
B7762-2:2006
6 Babyhammer ISO 28927-10:1S0 8662-2;JISEN 60745-2-6
B7762-2:2006
7 |Concrete breaker SO 28927-10:1S0 8662-5;JISEN 60745-2-6
B7762-5:2006
8 [Scaling hammer |[SO 28927-10:180 8662-2;JISEN 60745-2-6
B7762-2:2006 ,
9  iSand rammer ISO 28927-6:1S0 8662-9;JISEN 60745-2-6
B7762-9:2006
10 |Pick hammer ISO 28927-10:1S0 8662-5;JISEN 60745-2-6
B7762-5:2006

1 Muit- SO 28927-9:1S0  8662-14;J19 1 00745-26
needle chisel

B7762-14:2006

12 Auto scraper 1ISO 28927-10:1SO 8662-2;J1S B7762EN 60745-2-6
+2:2006
13 [Electric hammer SO 28927-10:180 8662-5;JISEN 60745-2-6
B7762-5:2006
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3 [Tools having an{1  [Engine cutter ISO 28927-8:1SO 8662-12;J1S
internal B7762-12:2006
combustion 2  |Bush cleaner 1ISO 22867:2004
engine
(portable)
4 |Rotating tools |1 |Portable stripper |SO 28927-10:1S0 8662-2;JIS
B7761-2:2004
2  |Sander ISO 28927-3:180 8662-8;JISEN 60745-2-3
B7762-8:2006 EN 60745-2-4
3 |Vibration drill 1ISO 28927-5:1S0 8662-6;JISEN 60745-2-1
B7762-6:2006
5 [Tools having a1  |Portable tie tamper|SO . 28927-6:1SO 8662-9;JiS
built-in vibrator B7762-9:2006
2  Concrete vibrator [EN 60745-2-12 JIS
B7761-2:2004

6 |Portable grinders (with grinding stones|SO 28927-1:1S0O
over 150 mm in diameter) B7762-4:2006

8662-4;JISEN 60745-2-3

Swing grinders (with grinding stones|SO 28927-10:1S0O 8662-2;JI1S
over 150 mm in diameter) B7761-2:2004
7 |Desktop or floor-type grinders (with{SO 28927-8:1SO 8662-12;JIS

grinding stones over 150 mm inB7761-2:2004

diameter)

B8 .|Clamping tool 1 Impac|SO 28927-2:1SO 8662-7;JISEN 60745-2-2
t B7762-7:2006
wrenc
h

O |Reciprocating tools 1 WNibrati|SO 28927-7:1S0O 8662-10;JISEN 60745-2-8
on B7762-10:2006
shear

2 \igsa |SO 28927-8:1SO 8662-12;JISEN 60745-2-11

W B7762-12:2006

(1) The vibration total value of frequency-weighted r.m.s. acceleration [7] by test protocol;

This test protocol is used by vibration tool manufacturers. The measurement of the tool vibration value
based on the test protocol is performed using the International Standards as shown in Table 1, and the
manufacturers must provide users with a declaration value of the vibration value from the vibration tool
before the tool can be put on the market. As for this declaration value, it is necessary to obtain a vibration
value that conforms to international standards so that the testing methods and the vibration evaluations
of the hand-held vibration tool are consistent regardless of the country where the tests are conducted.

(2) The vibration total value of frequency-weighted r.m.s. acceleration by measurement in the
workplace;

The vibration total value of frequency-weighted r.m.s. acceleration from hand-held vibration tools cannot
be specified according to the vibration value obtained by the test protocol such as the International
Standards as shown Table 1. It is necessary to evaluate the physical value of the vibration tool in the
workplace according to the ISO 5349-2 standard [8].
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4.1 Vibration measurement in accordance with ISO 8662.

Some parts of the ISO 8662 series prescribe measurement on a single axis, "Z" axis or priority axis (the
axis of the greatest vibration value among the three orthogonal axes). The three axes shall be measured
simultaneously to obtain a vibration synthetic value. If the three-axis simultaneous measurement is
difficult, it shall be permissible to calculate a synthetic vibration value from the results of measuring the
three axes sequentially under the same measuring conditions. If the single-axis measurement database
on ISO 8662, etc. is available for a vibratory tool, it shall also be permissible to obtain the vibration total
value of frequency-weighted r.m.s. acceleration by conversion where the applicable single-axis value is
multiplied by 1.7. When presenting the applicable value in an instruction manual or on a website, it shall
be stated clearly that the value is a product of multiplying the single-axis value by 1.7. Refer to the
following multipliers in Table 2. Multipliers are given in CEN/TR 15350:2006, “Mechanical vibration —
Guideline for the assessment of exposure to hand-transmitted vibration using available information
including that provided by manufacturers of machinery.”

Table 2 Multipliers are given in CEN/TR-‘I 5350:2006

1 2 3 4
Tool type Vibration test code |Real work task considered {Correction factor
Riveting hammer 1SO 8662-2 Riveting, cutting 1.5
Chipping hammer Fettling, scaling,
- 2
other applications
Rotary hammer 1SO 8662-3 Hammer drilling 2
Rock drill chiselling
Grinder(pneumatic) 1SO 86624 Grinding, cutting 15
Grinder(electric) EN 50144-2-3 Griding, cutting. . 15
. Value in use
Polishing likely to be iower

Pavement breaker ISO 8662-5 Breaking concrete 2
Construction hammer Breaking asphalt 1.5
Impact drill ISO 8662-6 Impact drlling 1.5
Impact wrench 1SO 8662-7
Impulse tool Tightening bolts 1.5
Ratcheting screwdriver
Polisher ISO 86624 Polishing
Rotary sander Rotary sanding 15
Orbital sander Orbital sanding '
Random orbital sander Random orbital sanding
Rammer ISO 8662-9 Ramming 1.5
Nibbler IS0 8662-10 Cutting sheet metal 1.5
Shears
Fastener driving tool 1SO 8662-11 Driving fasteners every 3s 1.5
?;;N 180 8662-12 Machining wood or steel 15
Straight die grinder ISO 8662-13 Using burrs or mounted

L ; 15
Angle die grinder points
Needle scaler 1SO 8662-14

Stone working tool Cleaning weld 2

In Japan, If the manufacture’s declared values have been measured by using the JIS 7762 series: 2006
standards or the ISO 28927-series, or the EN 60745:2006 series or EN 50144 series, it will be “the
vibration total value of frequency-weighted r.m.s. acceleration”. Therefore, these manufacturers’ do not
need to apply the multipliers to the declared values to get the vibration total value of frequency-weighted
r.m.s. acceferation. 1SO 8662 series has been changed to ISO 28927 series. All tool manufacturers in
Japan have to follow the vibration test protocols according to the 1ISO 28927 series for getting the
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