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ABSTRACT

Title: Investigation of in Ergonomic hazards of welding workers
Pages: 24
School: Chung Shan Medical University
Department: Occupational Safety and Health
Time: June, 2021
Degree: Bachelor
Researcher: Hsieh, Yu-Ju
Advisor: Lin, Yan-Hui Ph.D.
Keywords : Musculoskeletal disorders, Visual fatigue, Welding, KIM-MHO

This study explores the ergonomic hazards such as visual fatigue and musculoskeletal injuries
of welding workers. The content of the study is divided into three parts, including: questionnaire
survey, site visit and job analysis, and musculoskeletal discomfort assessment. Among them, a total
of 100 questionnaires were distributed to investigate visual fatigue and musculoskeletal discomfort;
site visits and work analysis were conducted on site visits and work posture observation and analysis
for welding operations; musculoskeletal discomfort inspection and evaluation were carried out using
KIM-MHO Upper limb hazard assessment. According to the statistical analysis results of the
questionnaire, it is found that most welding workers work platform height from knee to waist height,
working posture for a long time, have a greater impact on musculoskeletal injuries and subjective
symptoms, habitual pain or discomfort, and the frequency of using protective gear is not high or
Choosing improper protective equipment causes discomfort in the head, eyes, ears and skin of
welding workers; the evaluation result of the checklist shows that it is the same as the result of the
questionnaire analysis. Standing for a long time and working in unnatural postures is more harmful to
the musculoskeletal system . The results of this research will help to grasp the current situation of
welding workers' visual fatigue and local musculoskeletal discomfort, and to develop effective

countermeasures and suggestions for improvement.
11
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Key il for i workload during manual handling operations
if a number of different tasks are ‘within one one working day. they must be recorded

task Version 2012
1st si Determination of time rating points

Total duration of this activi

gt |2 15 [ [ s [e [ 7o [ [w]
[Time rating points v ]as] 2 [25] 3 |35] &« [45] 5 |55

2nd step: Determination of the rating points for the type of force exertion, gripping conditions,
d

_work organisation, working conditions, posture and hand/arm position an
3 3 ) Holding Moving
Type of force in the finger-hand average holding time. average movement frequencies
area [secs per minute] {number per minute]
031 [s016 | 1o [<a] <] i [ o5 [1es0]reo]
Level | i typical examples Rating points_
Tow forces
low [Very! . . 2 1 | os 0 0 |os| 1 2 |3
3 [15 ] 1 o o [1]15]3]5s
s 2 1 o |os| 1|25 |8

12| 6 | 3 1 1|3 |6 [122]|2
19 | o 4 1 2 | 4|9 [19]33
high Pﬁmqmmulutmmnﬁulm s N - - 1 1 [ 3] 6 |12]21
The and Cefthand:
force categonies marked. Added together (1ef and right hands. .
Coparatery) iece produce the force ratng pait. To saicuiate the | | Rating points of force exertion

rating vaiues the higher figure must be used.

Force transfer / Gripping conditions Rating
Optimum force lrans'erluwilcullon / working objects are easy to grip (e.g. bar-shaped, gripping 0
grooves) / good gripping design (grips. buttons, tools)
force ion / greater holding forces required / no shaped grips 2
Force transfer/application considerably hindered / working objects hardly possible to grip (slippery, 4
soft, sharp edges) / no grips or only unsuitable ones
ot ) Rating
Hand/arm position and movement prseer
Good: position or movements of joints in the medium (relaxed) range / only rare °
B el e\ ti0re
Restricted: occasional positions or movements of the joints at the limit of the 1
P k movement ran
. Unlavourable Weﬂuenl positions or movements of the joints at the limit of the 2
Poor: constant positions or movements of the joints at the limit of the movement 3
ranges / enduring static holding of the arms without hand-arm support
" Typical positions are to be considered. Rare deviations can be ignored.
Work organisation e
Frequent variation of load situation due to other activities / a number of work operations / adequate 0
ity for
Rare variation of load situation due to other activities / few work operations / recuperation times -
No/hardly any variation of load situation due to other activities / few single movements per operation /
high working rate due to high line balancing andlov high piece-work output / uneven work sequence with 2
concurrent high load peaks / too little or too s! times
Features not mentioned in the table are mmtmn:mmmmm
Working conditions o]
Good: reliable of detail / no dazzle / good climatic 0
Restricted: impaired detail ion due to dazzle or small details / draughts / cold / wet / 3
due to noise
[Featares not mentioned in the fable are 15 bs taken info account ‘accordingly. Under highly unfavourable conditions rating point 2
be ned.
= Rating
Posture e

twisting / head posture variable / no gripping above shoulder height

Good: aitemation of sitting and standing is possible / alternation of standing and
walking / dynamic sitting is possible / hand-arm rest possible as required / no o

Restricted: trunk with slight inclination of the body towards the area of action /

predominant sitting with occasional standing or walking / occasional gripping 1
above shouider height
Unfavourable: trunk clearly inclined forward and/or twisted / head posture for

‘.P detail recognition specified / restricted freedom of movement / exclusive standing 3

without walking / frequent gripping above shoulder height / frequent gripping at a
distance from the body
Poor: trunk severely twisted and inclined forward / body posture smcw fixed /
visual check of action through magnifying glasses or microscopes / severe s
inclination or twisting of the head / frequent bending / constant gnvplnq above
shoulder height / constant gripping at a distance from the body

1 Typical postures are to be taken into account. Rare deviations can be ignored.

3rd step: Evaluation
Enter the rating points applicable for the activities and calculate the risk score in the diagram.

T oo semrionts)
in the fingar-har
4 | Force transferfgripping conditions.
4+ | Hand/am position and movement
+ | work organisation
4 | Working conditions
4+ | Posture
- X | Time ratng =
- Total points. Risk score
On the basis of the risk score lated and the table below it is possible to make a rough
Risk range Risk score | Description
1 <10 Low load situation, health risk from physical overioad is uniikely to appear.
2 101025 Moderate load situation, physical overioad is possible for less resilient
persons. For this group redesign of workplace is helpful
3 2510 <50 Increased load situation, physical overioad also possible for normally
resilient persons. Redesign of workplace should be reviewed.
i - — High load situation, physical overioad is likely to appear. Workplace
= redesign is necessary.
'The boundaries between the risk ranges are fluid because of the individual working techniques and performance conditions. The
classification may therefore only be regarded as an orientation aid. Basically it must be assumed that as the number of risk scores

rises, so the risk of overicading the muscular-skeletal system increases.
Published by the Federal Institute for Occupational Safety and Health 2012 www.baua.de

B3 KIM-MHO * ]} stovp § §:2 12 6 4 4 [20]
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