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Abstract

In order to secure the domestic safety of machineries and equipment, Ministry of Labor
regulates the “Labor Safety and Health Act” to “Occupational Safety and Health Act”. By
auditing the original design of machines and equipment before operation, and implementing
the risk assessment, machinery hazard and risk are expected to reduce.

This study correlates with ISO/IEC Gide51, EU Machinery Directive, and “Guidelines
for comprehensive safety standards of machinery” from Japan to regulate “General safety
guidelines for machinery”, which provides guidelines to designers and makers to fulfill the
concept of Risk Based Approach. By auditing machines based on “occupational safety and
health management systems”, machinery safety certificate system is completed. Meanwhile,
the evaluation of protective measure is completed.

In order to carry out the “Occupational Safety and Health Act”, this study completes
the “Risk Assessment Manual for Machinery Safety Design™ as a guideline for makers to

follow and to avoid industrial injuries in working environment.

Keywords: machinery safety, risk assessment, type certification
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ST 2 B ISR

Ji EN NO. ISO/IEC NO. £ JIS NO. CNS
Safety of machinery -- Safety-related parts of control systems -- Part
prEN ISO 13849-1 | ISO 13849-1:2006 . ; JIS B 9705-1 : 2000
1: General principles for design
PR EN ISO 18349-2 : Safety of machinery -- Safety-related parts of control systems -- Part
"~
o el ISO 13849-2 : 2003 . *
Bk (5 2003 2: Validation
(B>) EN 418 : 1992 ISO 13850 : 2006 Safety of machinery -- Emergency stop -- Principles for design JIS B 9703 : 2000 14804
Safety of machinery -- Two-hand control devices -- Functional
EN 574 : 1996 ISO 13851 : 2002 : . JISB 9712 : 2006 15522
aspects and design principles
Safety of machinery -- Minimum gaps to avoid crushing of parts of
EN 349 : 1993 ISO 13854 : 1996 JISB 9711 : 2002 14807
the human body
&% R EN999 : 1998 1SO 13855 : 2002 Safety of machinery -- Positioning of protective equipment with 1S B 9715 - 2006
respect to the approach speeds of parts of the human body
(B) t to th h ds of parts of the h bod
Safety of machinery — Safety distances to prevent danger zones JIS B 9707 : 2002
ISO 13857 : 2008 ) ; . 15523
being reached by the upper limbs and the lower limbs JIS B 9708 : 2002
. ?E’fﬁﬁ[ ’érffﬁl' [EC 62046 : 2008 Safety of machinery — Application of protective equipment to detect TS B 62046:2006
(B2) the presence of persons
Safety of machinery -- Pressure-sensitive protective devices -- Part
RS (e EN 1760-1: 1997 | ISO 13856-1:2001 | 1: General principles for design and testing of pressure-sensitive | JIS B 9717-1: 2011
A= e A
o . mats and pressure-sensitive floors
I
FF) Safety of machinery -- Pressure-sensitive protective devices -- Part
(B: EN1760-2 : 2001 ISO 13856-2 : 2005 | 2: General principles for the design and testing of pressure-sensitive 15566-2

edges and pressure-sensitive bars
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Ji EN NO. ISO/IEC NO. £ JIS NO. CNS
Safety of machinery—Pressure-sensitive protective
EN1760-3 ISO 13856-3 : 2006 | devices—Part3:General principles for the design and testing of
pressure-sensitive bumpers, plates, wires and similar devices
BT
- EN 1037 : 1995 ISO 14118 : 2000 Safety of machinery -- Prevention of unexpected start-up JISB 9714 : 2006
(B1)
Safety of machinery -- Interlocking devices associated with guards --
EN 1088 : 1995 ISO 14119 : 1998 . . . JISB 9710 : 2006 15344
Principles for design and selection
Safety of machinery -- Guards -- General requirements for the design
EN953 : 1997 ISO 14120 : 2002 . JISB 9716 : 2006
and construction of fixed and movable guards
EN ISO 14122-1 : Safety of machinery -- Permanent means of access to machinery --
S " ISO 14122-1 : 2001 : JISB 9713-1 : 2004 15193-1
s ~ R 2001 Part 1: Choice of fixed means of access between two levels
(B2) ENISO 14122-2 : Safety of machinery -- Permanent means of access to machinery --
ISO 14122-2 : 2001 ) JISB 9713-2 : 2004 15193-2
2001 Part 2: Working platforms and walkways
ENISO 14122-3 : Safety of machinery -- Permanent means of access to machinery --
ISO 14122-3 : 2001 ) ) JISB 9713-3 : 2004 15193-3
2001 Part 3: Stairs, stepladders and guard-rails
Safety of machinery -- Permanent means of access to machinery --
prEN ISO 14122-4 | 1SO 14122-4 : 2004 ) JISB 9713-4 : 2004 15193-4
Part 4: Fixed ladders
R~ i Safety of machinery -- Reduction of risks to health from hazardous
((B ) - EN 626-1 : 1995 ISO 14123-1:1998 | substances emitted by machinery -- Part 1: Principles and | JIS B 9709-1 : 2001 15345-1
l specifications for machinery manufacturers
Safety of machinery -- Reduction of risks to health from hazardous
EN 626-2 : 1996 ISO 14123-2: 1998 | substances emitted by machinery -- Part 2: Methodology leading to | JIS B 9709-2 : 2001 15345-2
[ ~ verification procedures
(B) EN ISO 14159 : Safety of machinery -- Hygiene requirements for the design of

2004

ISO 14159 : 2002

machinery
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EN NO.

ISO/IEC NO.

B

i

EN 13478 : 2002

ISO 19353 : 2005

i [P

EN 1093-1 : 1998

EN 1093-3 : 1996

EN 1093-4 : 1996

EN 1093-6 : 1998

EN 1093-7 : 1998

EN 1093-8 : 1998

EN 1093-9 : 1998

EN 1093-11 : 2001

EN 1127-1:1997

EN 13463-1:2001

EN 13821 : 2002

EN 12874 : 2001

EN 1837 : 1999

it
(B»)

EN 12198-1 : 2000

EN 12198-2 : 2002

EN 12198-3 : 2002

Enil
(B

ENISO 11553-1:
2005

ISO 11553-1 : 2005

Safety of machinery -- Fire prevention and protection

Safety of machinery -- Laser processing machines -- Part 1: General
safety requirements

EN 60825-1 : 1994

IEC 60825-1 Ed.
1.2:2001

Safety of laser products - Part 1: Equipment -classification,
requirements and user's guide

15016-1

JIS C 6802 : 2005

EN 60825-2

IEC 60825-2 : 2000

Safety of laser products - Part 2 :
communication systems

Safety of optical fibre

15016-2

EN 60825-4 : 1998

IEC 60825-4
{Ed.2.0}
2006-08

Safety of laser products - Part 4: Laser guards
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-] EN NO. ISO/IEC NO. e
EN ISO 3740 : Acoustics -- Determination of sound power levels of noise sources --
ISO 3740 : 2000 . .
2001 Guidelines for the use of basic standards
EN ISO 3741 : 1SO 3741 - 1999 Acoustics -- Determination of sound power levels of noise sources
1999 ’ using sound pressure -- Precision methods for reverberation rooms

e
(B

EN ISO 3743-1 :

1995

ISO 3743-1 : 1994

Acoustics -- Determination of sound power levels of noise sources --
Engineering methods for small, movable sources in reverberant
fields -- Part 1: Comparison method for hard-walled test rooms

ENISO 3743-2 :

ISO 3743-2: 1994

Acoustics -- Determination of sound power levels of noise sources
using sound pressure -- Engineering methods for small, movable

1996 sources in reverberant fields -- Part 2: Methods for special
reverberation test rooms
Acoustics -- Determination of sound power levels of noise sources
ENISO 3744 : . L . .
1995 ISO 3744 : 1994 using sound pressure -- Engineering method in an essentially free
field over a reflecting plane
Acoustics -- Determination of sound power levels of noise sources
EN ISO 3745 : . - .
2003 ISO 3745 : 2003 using sound pressure -- Precision methods for anechoic and
hemi-anechoic rooms
EN ISO 3746 :
ISO 3756:1976 Oil of cubeb
1995
EN ISO 3757 : Acoustics -- Determination of sound power levels of noise sources
ISO 3747 : 2000 ) ) L
2000 using sound pressure -- Comparison method in situ
EN ISO 4871 : Acoustics -- Declaration and verification of noise emission values of
ISO 4871 : 1996 ) .
1997 machinery and equipment

ENISO 9614-1 :

1995

ISO 9614-1 : 1993

Acoustics -- Determination of sound power levels of noise sources
using sound intensity -- Part 1: Measurement at discrete points

JIS Z 8734 : 2000

JIS Z 8733 : 2000

JIS Z 8736-1 : 1999

14655-1

14655-2

14660-1

EN ISO 9614-2 :

ISO 9614-2 : 1996

Acoustics -- Determination of sound power levels of noise sources

JIS Z 8736-2 : 1999

14660-2
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K

EN NO.

ISO/IEC NO.

B

JIS NO. CNS

1997

using sound intensity -- Part 2: Measurement by scanning

ENISO 9614-3 :

ISO 9614-3 : 2002

Acoustics -- Determination of sound power levels of noise sources
using sound intensity -- Part 3: Precision method for measurement by

2002 .
scanning
Acoustics -- Noise emitted by machinery and equipment --
ENISO 11200 : Guidelines for the use of basic standards for the determination of
ISO 11200 : 1995 o )
1996 emission sound pressure levels at a work station and at other
specified positions
Acoustics -- Noise emitted by machinery and equipment --
ENISO 11201 : Measurement of emission sound pressure levels at a work station and
ISO 11201 : 1995 . . L ) . JIS Z 8737-1 : 2000
1995 at other specified positions -- Engineering method in an essentially
free field over a reflecting plane
ENISO 11202 - Acoustics -- Noise emitted by machinery and equipment --
1995 ' ISO 11202 : 1995 Measurement of emission sound pressure levels at a work station and | JIS Z 8737-2 : 2000
at other specified positions -- Survey method in situ
ENISO 11203 - Acousti.cs - Noise' e'mitted by machinery and equipment. --
1995 ISO 11203 : 1995 Determination of emission sound pressure levels at a work station
and at other specified positions from the sound power level
Acoustics -- Noise emitted by machinery and equipment --
ENISO 11204 : Measurement of emission sound pressure levels at a work station and
ISO 11204 : 1995 . .. .. .
1995 at other specified positions -- Method requiring environmental
corrections
Acoustics -- Noise emitted by machinery and equipment --
ENISO 11205 : Engineering method for the determination of emission sound
ISO 11205 : 2003

3003

pressure levels in situ at the work station and at other specified
positions using sound intensity
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-] EN NO. ISO/IEC NO. e
EN ISO 11688-1 : ISO/TR 11688-1: | Acoustics -- Recommended practice for the design of low-noise
1998 1995 machinery and equipment -- Part 1: Planning
ENISO 11689 : 1SO 11689 - 1996 Acou.stics -- Procec.lure for the comparison of noise-emission data for
1997 machinery and equipment
ENISO 11690-1 : 1SO 11690-1 : 1996 Acoustics -- Rec.or.nmended‘ practice for the. design of low—r.loise
1997 workplaces containing machinery -- Part 1: Noise control strategies
EN ISO 11690-2 : Acoustics -- Recommended practice for the design of low-noise
ISO 11690-2 : 1996 .. . i
1997 workplaces containing machinery -- Part 2: Noise control measures
EN ISO 12001 : Acoustics -- Noise emitted by machinery and equipment -- Rules for
ISO 12001 : 1996 ; . ;
1996 the drafting and presentation of a noise test code

EN 1032 : 1996

Y=g~ fEE EN 1033 : 1995
(B)) EN 1299 : 1997
EN 13490 : 2001
i’ﬁ?ﬁ'?ﬁ’ﬂ EN 982 : 1996 ISO 4413 : 1998 Hydraulic fluid power -- General rules relating to systems JIS B 8361 : 2000
(B) EN 983 : 1996 ISO 4414 : 1998 Pneumatic fluid power -- General rules relating to systems JIS B8370 : 2000
IEC61310-1 Safety of machi Indicati king and actuation - Part 1
afety of machinery - Indication, marking and actuation - Part 1:
EN 61310-1 : 1995 (Ed.2.0} v Y . ne a JIS B 9706-1 : 2009
Requirements for visual, acoustic and tactile signals
2007-02
IEC 61310-2 . S . .
ITER e EN 6131022 : 1995 (Ed2.0} Safety of machinery - Indication, marking and actuation - Part 2: TIS B 9706-2 : 2009
! N ' - Requirements for marking '
(B1) (B2) 2007-02
IEC 61310-3 . L . .
Safety of machinery - Indication, marking and actuation - Part 3:
EN 61310-3 : 1999 {Ed.2.0} . . . JIS B 9706-3 : 2009
Requirements for the location and operation of actuators
2007-02
EN 61496-1 : 2004 1IEC 61496-1 Safety of machinery - Electro-sensitive protective equipment - Part | JIS B 9704-1 : 2006
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Ji EN NO. ISO/IEC NO. & JIS NO.
{Ed.3.0} 1: General requirements and tests
2012-04
IEC 61496-2 Safety of machinery - Electro-sensitive protective equipment - Part
Ed10: 1997 2: Particular requirements for equipment using active opto-electronic | JIS B 9704-2 : 2008
T protective devices (AOPDs)
[EC 614963 Ed Safety of machinery - Electro-sensitive protective equipment - Part
EN 61496-3 : 2001 1.0 : 2001 3: Particular requirements for Active Opto-electronic Protective | JIS B 9704-3 : 2004
o Devices responsive to Diffuse Reflection (AOPDDR)
Safety of machinery — Electro-sensitive protective equipment - Part
IEC 61496-4 Ed v ) ry V. P V_ qul? )
EN 61496-4 1.0 2007 4: Particular requirements for equipment using vision based | TR B 0025:2010
o protective devices (VBPDs)
IEC 60204-1 Ed Safety of machinery - Electrical equipment of machines - Part 1:
EN 60204-1 : 1998 ) JIS B 9960-1 : 2008
5.1:2009 General requirements
EN 60204-11 : IEC 60204-11 Ed Safet}'l of machinery — Elfsctrical equipment of machines — Part 11:
2000 L0 - 2000 Requirements for HV equipment for voltages above 1 000V a.c. or 1 | JIS B 9960-11 : 2004
R o 500 V d.c. and not exceeding 36kV
7 i
j (%B ) EN 60204-31 : 1IEC 60204-31 Ed Safety of machinery — Electrical equipment of machines — Part 31: 1IS B 9960-31 : 2004
’ 1998 3.0:2001 Particular safety and EMC requirements for sewing '
EN 60204-32 : IEC 60204-32 Ed | Safety of machinery — Electrical equipment of machines — Part 32:
. . . JIS B 9960-32 : 2011
2008 2.0:2008 Requirements for hoisting machines
EN 60204-33 : IEC 60204-33 Ed 1 : | Safety of machinery — Electrical equipment of machines — Part 33:
. . . . . JIS B 9960-33 : 2012
2011 2009 Particular requirements for semiconductor manufacturing equipment
IEC 61131-1
A fll# | EN 61131-1:2003 {Ed.2.0} Programmable controllers - Part 1: General information
(B2) 2003-05

EN61131-2 ::2003

IEC 61131-2 Ed.

Programmable controllers - Part 2: Equipment requirements and
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-] EN NO. ISO/IEC NO. e
2.0:2003 testsProgrammable controllers - Part 3: Programming languages
Programmable controllers - Part 7: Fuzzy control programming
Programmable controllers - Part 8: Guidelines for the application and
implementation of programming languages
IEC 61131-3 Ed.
EN 61131-3 : 2003 C 611313 Ed
2.0:2003
IEC 61131-7 Ed.1.0 :
EN 61131-7 : 2001
2000
IEC/TR61131-8
Ed.2.0:2003
IEC 62061 Ed.1.0 : | Safety of machinery — Functional safety of safety — related electrical,
) . JIS B 9961:2008
2005 electronic and programmable electronic control systems
EN 61000-4-2 : IEC 61000-4-2 Ed. | Electromagnetic compatibility (EMC)- Part 4-2: Testing and JIS C 61000-4-2 : 146762
1995 1.2 :2001 measurement techniques - Electrostatic discharge immunity test 1999
Electr: ti tibility (EMC) - Part 4-3 : Testi d
EN 61000-4-3 : TEC 61000-4-3 e Omagnte ¢ Ctomlfa_‘ ility (EMC) N Z, . © ”:f a‘flr NS C6100043: |
measuremen ni - adia radio- n -
2002 Ed.3.0 : 2006 casurement - fechmiques e o-trequency, 2005
electromagneticfield immunity test
Elect ti tibility (EMC) - Part 4-4: Testi
. EN610004-4: | IEC 61000-4-4 Ed, | C cctromagnetic compatibility (EMC) - Part 4-4: Testing and JIS C 61000-4-4 :
EMC(%@TE' measurement techniques - Electrical fast transient/burst immunity 14676-4
. 2004 2.0:2004 1999
,Fk' Yy (B1) test
EN 61000-4-5 : IEC 61000-4-5 Ed. | Electromagnetic compatibility (EMC) - Part 4-5: Testing and JIS C 61000-4-5 : 1467625
1995 2.0 : 2005 measurement techniques - Surge immunity test 1999
Electromagnetic compatibility (EMC) - Testing and measurement
IEC 661000-4-6 techniques- Part 6 : Immunity to conducted disturbances,induced by 14676-6
radio-frequency fields
EN 61000-4-8 : IEC 61000-4-8 Ed. | Electromagnetic compatibility (EMC) - Part 4-8: Testing and JIS C 61000-4-8 : 14676-8
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e~ EN NO. ISO/IEC NO. ] JIS NO. CNS
1994 1.1:2001 measurement techniques - Power frequency magnetic field immunity 2003
test
IEC 61000-4-9 : Electromagnetic compatibility (EMC) - Testing and measurement
1993 techniques - Part 9: Pulse magnetic field immunity test
IEC 61000-4-10 - Electr.omagnetic compatibility (EMC) - Testing fmd mea%sureme.nt
1993 techniques - Part 10: Damped oscillatory magnetic field immunity 14676-10
test
Electromagnetic compatibility (EMC) - Part 4-11: Testing and
EN 61000-4-11 : IEC 61000-4-11 . . . . JIS C 61000-4-11 :
measurement techniques - Voltage dips, short interruptions and
2004 Ed.2.0 : 2004 . . 2003
voltage variations immunity tests
Electromagnetic compatibility (EMC) - Part 6-1: Generic standards -
EN 61000-6-1 : IEC 61000-6-1 Ed. ) e . o .
Immunity for residential, commercial and light-industrial
2001 2.0:2005 .
environments
EN 61000-6-2 : IEC 61000-6-2 Ed. | Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -
2001 2.0 : 2005 Immunity for industrial environments
EN 61000-6-3 :
2001
EN 61000-6-4 : IEC 61000-6-4 Electromagnetic compatibility (EMC) - Part 6-4: Generic standards -
2001 {Ed.2.0}2006-07 Emission standard for industrial environments
o IEC TR 62516 Safety of machinery — Guideline for use of communication systems TR B0030 - 2011
T Ed.1.0: 2008 in safety related applications '
(B2)
- ENISO 10075-1 : E ic principl lated t tal k-load -- G 1t
NORE 1SO 10075 : 1991 rgonoml.c. principles related to mental work-loa eneral terms 1IS 7 8502 - 1994 15626-1
R (2K 2000 and definitions
B oy R
EN ISO 10075-2 : Ergonomic principles related to mental workload -- Part 2: Design
e IS0 10075211996 | oroe PHREIP v 511 JISZ8503:1998 | 15626-2
2000 principles
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15626-3

-] EN NO. ISO/IEC NO. e
(B1) EN ISO 10075.3 - Ergonom-ic principles relat.ed to mental workload - Part 3: Princip-les
2004 ISO 10075-3 : 2004 | and requirements concerning methods for measuring and assessing
mental workload
ENISO 6385 : L . .
2004 ISO 6385 : 2004 Ergonomic principles in the design of work systems JIS Z 8501
EN ISO 7250 :
1997 ISO 725011996 Basic human body measurements for technological design JIS Z 8500 : 2002
Ergonomic design for the safety of machinery — Part 1: Principles for
EN 547-1:1997 ISO 15534-1:2000 | determining the dimensions required for openings for whole-body
access into machinery
Ergonomic design for the safety of machinery — Part 2: Principles for
EN 547-2: 1997 ISO 15534-2:2000 | determining the dimensions required for access openings
(available in English only)
M Ergonomic design for the safety of machinery — Part 3:
N I J/E’F'j: EN 547-3 : 1996 ISO 15534-3 : 2000 | Anthropometric data
4 (available in English only)
(B1) EN ISO 15535 :

15565-1

15565-2

2003

EN ISO 15537 :
2004

ISO 15535:2006

General requirements for establishing anthropometric databases

ISO 15536-1 : 2005

Ergonomics — Computer manikins and body templates — Part 1:

General requirements

ISO 15537 : 2004

Principles for selecting and using test persons for testing

anthropometric aspects of industrial products and designs

ENISO 14738 :
2002

EN 1005-1 : 2001

EN 1005-2 : 2003

ISO 14738 : 2002

ISO 11228-1 : 2003

Safety of machinery — Anthropometric requirements for the design of

workstations at machinery

Ergonomics — Manual handling — Part 1: Lifting and carrying
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EN NO.

EN 1005-3 : 2002

ENISO 13407 :

ISO/IEC NO.

ISO 11226 : 2000

JIS NO.

o™
it

Ergonomics — Evaluation of static working postures

ISO 13407 : 1999

Human-centred design processes for interactive systems JIS Z 8530 : 2000

1999
* R EN ISO 14915-1 : 1SO 14915 : 2002 So.ftv&./are ergonomics for multimedia user interfaces — Part 1: Design
B 2002 principles and framework
(BEL ) EN ISO 14915-3 : ISO 14915-1 : 2002 Softw.are ergonomi.cs ff)r multimedia user interfaces - Part 3: Media
2002 selection and combination
Ergonomics — Danger signals for public and work areas — Auditory
EN 457 :1992 ISO 7731 : 2003 )
danger signals
Hot environments — Estimation of the heat stress on working man,
EN 27243 : 1994 ISO 7243 : 1989 . JIS Z 8504 : 1999
based on the WBGT-index (wet bulb globe temperature)
Ergonomics — System of auditory and visual danger and information
EN 981 : 1997 ISO 11429 : 1996 )
signals
EN ISO 7726 : Ergonomics of the thermal environment — Instruments for measuring
ISO 7726 : 1998 . ..
2001 physical quantities
N ENISO 7730 - Ergo.nomics of the thermal environment.— Analyticzlil determination
oo 1995 ISO 7730 : 2005 and interpretation of thermal comfort using calculation of the PMV
and PPD indices and local thermal comfort criteria
(B1) EN ISO 8996 : Ergonomics of the thermal environment — Determination of
ISO 8996 : 2004 .
2004 metabolic rate
EN ISO 9886 : Ergonomics — Evaluation of thermal strain by physiological
ISO 9886 : 2004
2004 measurements
EN ISO 9920 : 1SO 9920 - 1995 Ergonomics of the thermal environment — Estimation of the thermal
2003 ' insulation and evaporative resistance of a clothing ensemble
EN ISO 9921 : ISO 9921 : 2003 Ergonomics — Assessment of speech communication
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-] EN NO. ISO/IEC NO. e
2003
Ergonomics of the thermal environment — Assessment of the
ENISO 10551 : . . . L
2001 ISO 10551 :1995 | influence of the thermal environment using subjective judgement
scales
ENISO 11399 : 1SO 11399 - 1995 Ergonomics of the .thermal environment — Principles and application
2001 of relevant International Standards
Ergonomics of the thermal environment — Methods for the
EN 563 : 1994 ISO 13732-1:2006 | assessment of human responses to contact with surfaces — Part 1: Hot
surfaces
EN 614-1 : 1995
Ergonomics — Visual danger signals — General requirements, design
EN 842 : 1996 ISO 11428 : 1996 )
and testing
ENISO 12894 : Ergonomics of the thermal environment — Medical supervision of
ISO 12894 : 2001 L .
2001 individuals exposed to extreme hot or cold environments
ENISO 13731 : . .
2002 ISO 13731 : 2001 Ergonomics of the thermal environment — Vocabulary and symbols
Ergonomic requirements for the design of displays and control
EN 894-1: 1997 ISO 9355-1: 1999 | actuators — Part 1: Human interactions with displays and control
actuators
n P EN 8942 : 1997 1SO 93552 - 1999 Ertglfriomic Prerctﬂ;ir;rr.lenlts for the design of displays and control
L , actuators — Part 2: Displays
HES SRR
Ao EN 894-3 ISO/DIS 9355-3
Ba) PrEN 894-4 ISO/DIS 9355-4
EN ISO 9241-1 : Ergonomic requirements for office work with visual display
ISO 9241-1 : 1997 : . .
1997 terminals (VDTs) — Part 1: General introduction

JIS Z 8511 :1999

EN 29241-2 : 1993

ISO 9241-2: 1992

Ergonomic requirements for office work with visual display JISZ 8512 : 1995
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Ji EN NO. ISO/IEC NO. 7 JISNO.
terminals (VDTs) — Part 2: Guidance on task requirements
Ergonomic requirements for office work with visual display
EN 29241-3:1993 | 1SO 9241-3:1992 JISZ 8513 : 1994

terminals (VDTs) — Part 3: Visual display requirements

ENISO 9241-4 :
1998

ISO 9241-4 : 1998

Ergonomic requirements for office work with visual display

. . JIS Z 8514 : 2000
terminals (VDTs) — Part 4: Keyboard requirements

ENISO 9241-5:
1999

ISO 9241-5: 1998

Ergonomic requirements for office work with visual display
terminals (VDTs) — Part 5: Workstation layout and postural
requirements

JIS Z 8515 : 2002

EN ISO 9241-6 :
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Hazards generated by neglecting ergonomic principles in machine design
(mismatch of machinery with human characteristics and abilities)

8.1

T OINZ S T AR

Unhealthy posture or excessive efforts

8.2

RSP F R R
gﬁ”ﬂ%m ¥

Inadequate w1th hand -arm or foot-leg
anatomy

8.3

A PRSPV R T
Neglected use of personal protection
equipment

8.4

TRy F,ff Eﬁﬂf Inadequate local
lighting

8.5

R O b B
Mental overload or underload, stress
etc.

8.6

MY E’ﬂfﬁ 1% Human errors, human
behavior

8.7

= FR (ERERIOREET ~ TR @I T
i
Inadequate  design, location  or

identification of manual controls

8.8

JHIEEEER . U Jl%’:[‘ﬁ/f[%,j\ FJI
Inadequate design or location of visual
display units

i FVRPUAD F (7] Rt F VRS ) Combination of hazards

10

wﬂw$?mw@mm@mﬁw\%@%@@?m@ﬁuWﬂﬂﬁmmTﬂ
FfUEn(e)
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= ]

12y g VB! A== ¢ 12 e 4

No. s Fa TOEEEY | e laEr g A
Unexpected start-up, unexpected overrun /over-speed
AL

10.1 | Failure/disorder of control  system
(unexpected  start-up,  unexpected
overrun)

RV i L AL v OB

10.2 | Restoration of energy supply after an
interruption.
TSR A

10.3 | External influence on electrical
equipment
AR - R E

10.4 | Other external influences ( gravity,
wind, etc.)

10.5 | i FpYEiE Errors in the software
IS TR eI R T
ERPIERY T A Errors made by the

10.6 | operator (due to mismatch of machinery
with human characteristic and abilities,
see 8.6)

o RS L [ TR T

11 Impossibility of stopping the machine
in the best possible condition
SR R

12| Variations in the rotational speed of
tools

13 EI*J TR ElfJF(SfBjEfl Failure of the power
supply

14 E’ﬁjﬂ%@i’—ﬁﬁ@ﬁ#ﬁﬁ Failure of the control
circuit

15 | A5k FpugiEa Errors of fitting

16 Bl i5 ’Fﬁi #H- Break-up during
operation

7 [ TR
Falling or ejected objects or fluids
Fied EI T L

18 | Loss of stability / overturning of
machinery

o | o TR AR PREICE RS

Slip, trip and fall of persons (related to

machine)
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