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Abstract: Ergonomic examination of mechanical workstations
is phenomenally primary for overhauling the advantage and
diminishing the musculoskeletal issue. This exhibits the survey on
the examinations completed so far to isolate the various
mechanical gatherings utilized for ergonomic examination. Study
demonstrates that the broad piece of the specialists are revolved
around examination of a solitary mechanical get together and its
utilization expressly industry for isolating the issue. A few
specialists focused on examination between no under two
mechanical gatherings and picked the reasonableness of
instruments unequivocally field. Two or three specialists finished
a relative report utilizing unmistakable instruments and talked
about the quality and deficiency of ergonomic examination
contraption. While picking an unequivocal instrument for
ergonomic examination it is basic to consider the unmistakable
choices open and picking one is extraordinarily troublesome. This
will make it less asking for to pick a suitable gadget for express
ergonomic examination.
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I. INTRODUCTION

Ergonomics is the study of fitting working environment
conditions and employment requests to the abilities of the
working populace (collaboration between the administrator
and the activity requests) [1].
Ergonomics gives the core values and details as per which
devices, machines, work techniques and work environments
are intended for safe use [2]-[4]. The effectiveness of a
machine relies upon the capacity of the laborer to control it
adequately and precisely. The way that laborers can work in
inadequately planned work environments does not imply this
is the most effective technique for creation; specialists ought
to almost certainly work machines at all distressing way[5].
Ergonomic insufficiencies in the working environment may
not result in quick body torment but rather after some time the
body's capacity to adjust comes up short bringing about
musculoskeletal disarranges[6]-[8]. Ergonomics ought to be
seen not as discovering issues yet rather as offering answers
for the issues and can be connected to any industry [9].
Work related musculoskeletal disorder, is a term used to
indicate those musculoskeletal issue for which there is
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epidemiological proof that work environment factors (for
instance, power, reiteration, and vibration) increment the
likelihood for the event of the confusion [6]. Mechanical
worries of the tissues over a drawn out period; can result in
clutters of the muscles, nerves, ligaments, tendons, joints.
WMSDs are not the consequence of intense damage but rather
have an incessant beginning creating over times of weeks,
months or even years and are regularly multi-factorial in
inception [4]. If not recognized and treated early,
recuperation may require weeks, months and years and now
and again, may wind up ceaseless. The idea of the physical
pressure and the body district bearing the heap generally will
decide the influenced region and the kind of damage [10].
Instances of work place ergonomic hazard factors
incorporate dull, mighty or delayed efforts, for example, visit
truly difficult work, pushing, pulling, or conveying of
substantial articles, delayed ungainly stances. Vibration and
cold may add hazard to these work conditions. Employments
that present different hazard components will have a higher
likelihood of causing musculoskeletal issues. The dimension
of hazard relies upon the force, recurrence and term of the
presentation to these conditions [11]. Stance can be
characterized as the situation of the body in any condition or
mode. Stance depends on the situation of the spine and every
one of the joints in the musculoskeletal framework. Postural
assessment or examination comprises of assessing a patient's
stance through a progression of proper tests and estimations.
The body capacities taking care of business, when it's in right
stance. At the point when the body is in right postural
arrangement, it moves uniformly and conveys weight suitably.
The muscles, joints and spine cooperate enable you to play
out your best at any game without agony [12]-[14]. A decent
stance alludes to the "three common bends [that] are available
in a sound spine.". It is likewise called unbiased spine. Taking
a gander at the front or back of the body, the 33 vertebrae in
the spinal section ought to show up totally vertical.
II. METHODOLOGY
A. Rapid Upper Limb Assessment
The RULA was developed to evaluate the staging of
individual laborers to ergonomic hazard factors related with
furthest point MSD. The RULA as an ergonomic judgment
apparatus taking into consideration the bio-mechanical as
well as postural burden basics of occupation
undertakings/requests on
various body parts under
consideration. The scores has been calculated for each body
district in the selected area [15]-[17]. The area can be : (A)
for the arm and wrist, and (B) for the neck and trunk.
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Fig 1: Various steps of RULA

Later than the desire information for every selected part is
collected and scored as per rule of the REBA, tables on the
structure are then used to aggregate the hazard factor factors,
producing a solitary score that speaks to the dimension of
MSD chance.
The RULA was intended for simple use without
requirement for a propelled degree in ergonomics or costly
gear. Utilizing the RULA worksheet, the evaluator will dole
out a score for every one of the accompanying body areas:
upper arm, lower arm, wrist, neck, trunk, and legs. After the
information for every locale is gathered and scored, tables on
the structure are then used to order the hazard factor factors,
creating a solitary score that speaks to the dimension of MSD
chance as illustrated underneath [18].
The evaluator ought to get ready for the appraisal by
talking the specialist being assessed to pick up a
comprehension of the activity undertakings and needs,
inspects the laborer's progress and stances amid a small
number of work series. Determination of the stances to be
review must to be originate on following [6]:
a) The majority of upsetting stances and the work
undertakings (in glow of laborer meeting and introductory
perception),
b) The stance continued for the longest timeframe, or
c) The stance where the most astounding power loads
happen.
The RULA can be directed rapidly, so various positions
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and undertakings inside the work cycle can more often than
not be assessed without a huge time and exertion. When
utilizing RULA, just the privilege or left side is surveyed at
once. In the wake of meeting and watching the laborer, the
surveyor can make a decision whether just a solitary arm have
to be review or an assessment is required for the both sides
[19].
Table 1: Ranking of RULA

The steps to be followed for the Rapid Upper Limb
Assessment are as follows: (Refer to the Figure 1).
At initial stage (stage 1 and stage 2) we have to Locate the
Arm Positions upper as well as lower, after than position of
wrist has to be locate with wrist twist, some score is to be
provided along with that, like +1 and + 2 for wrist twist. Then
we have to provide the look up position score in allotted table
and score has to be shown in a table. We also have to analyze
the score for muscle use.
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We have to provide load score for the muscle as given in
table below

assessor can decide whether just a single arm select to be
examined, or for the both sides.

Table 2: Load Score

After then we have to provide wrist and arm score, using
some calculation from the previous stages, then we have to
locate the position of neck and trunk position, legs position
has to be considered [20].
At nest stage we have to add Muscle Using the Score as : If
posture is static for > 10 minutes or if action is performed
repeated 4x per minute +1.
B. Rapid Entire Body Assessment
The REBA ergonomic judgment tools make use of a
deliberate method to judge complete body postural and
hazards linked with occupation errands. A introverted
spreadsheet is used to evaluate required or pick body pose,
gripping efforts, kind of progress or activity, reiteration, and
pairing. This tool was planned for easy use without obligation
for a thrust degree in ergonomics or expensive gear. The
person for implementing this tool should have the worksheet
and a pen to note down the required points. We presumably
should complete the process of examine and focus this.
During the implementation of REBA worksheet, the
assessor will allot some desire score for each and every one of
the associated body districts: neck, elbows, shoulders , trunk,
back; wrists, lower arms, legs and knees. Later than the
required data in the form of information for every district is
collected and provide some score to them, tables on the
structure are latter used to incorporate the hazard factor
factors, generate a solitary score.
Table 3.Ranking of REBA

The evaluator ought to get ready for the appraisal by
talking laborer person evaluated to choose a conception of
activity undertakings requests, and analyzing the specialist's
progress and stances amid a small number of work cycles.
Determination of stances to be evaluate must to be founded
on:
a) The majority of troublesome stances and work
undertakings (in view of specialist meeting and starting
perception),
b) The stance supported for the longest timeframe, or
c) The stance where the most elevated power loads happen.
This tool can be aimed at quickly, so diverse positions and
assignments within the work cycle can as a rule reviewed
without a serious time/exertion cost, while implementing
REBA, just the privilege or left side has been assessed at
once. In the wake of talking and watching the specialist the
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Fig 2: Steps to implement REBA Tool

While implementing the this tool, the person has to follow
few basic steps as shown in figure 2, first we need to locate
position of neck Trunk. After then legs angle has to be
determined. The evaluator has to find or calculate the posture
score for the current position and represent it in a table (name
of the table can be assign as Table A). Now load score needs
to be find as: load < 11 lbs , +0 ; load 11 to 22 lbs, +1; load
> 22 lbs, +2. After finding the load score position of Upper,
lower Arm and wrist. Now again the examiner needs to find
the Posture Score in Table, (we can provide name to the table
as table B). after then coupling score needs to be find out as ;
Good - +0 ; Fair- +1; Poor- +2; Awkward (unacceptable)- +3,
then need to find the activity score.
III. FIGURES/CAPTIONS USED IN ERGONOMICS
TOOLS
The figures that are shown below represent the tactics
adopted for the research purpose. The two tactics that are
adopted in this paper are Rapid Upper Limb Assessment (
also known as RULA) and Rapid Entire Body Assessment (
also known as REBA) [2].
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on predefined points. A introverted database is make use of to
review required body stance, power, and redundancy.
Quick Entire Body Assessment (REBA) This tool utilizes a
methodical method to assess entire body postural and hazard
related with occupation assignments.
IV. RESULTS
It is fundamental to concentrate on execution and
configuration to enhance the efficiency of the work
framework by dealing with the protected work and sound
condition. The mechanical progressions prompts increment
the efficiency, the disappointment factors leaving complex
coordinated effort of specialists and components of work
framework should be adequately managed in incorporating
ergonomic musings so as to enhance human execution. By
interfacing between the client and framework which expands
the fulfillment of the client and decreases wellbeing dangers,
that is the reason ergonomic structure of the framework turns
out to be exceedingly adequate.
All around the globe, word related wellbeing and security is
an imperative worry inside every single cash related locale
and especially inside industry. As it may be deducted from the
name this control spins around the assurance of the security,
success and welfare of individuals required with work. For
clear reasons, the rule worry of the control has been (and
ought to be) the disposal. On the off chance that conceivable,
or minimization of business related passing, either in
perspective of word related incidents or contaminations. At
the point when this objective has been for all intents and
purposes accomplished, it endeavors will in general base on
reducing working environment non deadly wounds and
burdens. This has been the genuine enhancement of word
related flourishing and wellbeing. The presence of adequate
ergonomic conditions is identified with assurance an ideal
execution of work and to save the most crucial resource of a
venture. The most ideal approach to manage this is to
accomplish the ergonomic benchmarks from plan or structure
of machines, age shapes, association framework and the
mechanical architects get extraordinary conspicuousness.
Then again, there is a solid need for research in ergonomics,
as the industrious changes being developed and age structures
present, new peril factors are as yet present in the public eye.
Contemplating this, ergonomics ought to be united into the
arranging of each mechanical expert, as ergonomic models
should keep running with them along their entire expert life.

Fig 3a: REBA STEPS

Fig 3b: REBA STEPS

The figures are mainly focusing or giving the information
about the steps that are followed for both the tools (i.e. RULA
and REBA) The RULA Tool reflect on bio-mechanical and
postural load requirements of employ assignments/requests
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Fig 4: RULA STEPS

V. CONCLUSION
The Ergonomic tools are very important tool for the
examination of mechanical workstations. The current paper
based on survey on the examinations completed so far to
isolate the various mechanical gatherings utilized for
ergonomic examination. The current study demonstrates that
the broad piece of the specialists are revolved around
examination of a solitary mechanical get together and its
utilization expressly industry for isolating the issue. During
the observation many points have been noted While picking
an unequivocal instrument for ergonomic examination it is
basic to consider the unmistakable choices open and picking
one is extraordinarily troublesome.
REFERENCES
1. Ansari, N.A. and Sheikh, M.J., “Evaluation of work Posture by RULA
and REBA: A Case Study”. IOSR Journal of Mechanical and Civil
Engineering, 11(4), 2014 pp.18-23.
2. Boulila, A., Ayadi, M. and Mrabet, K., “Ergonomics study and analysis
of workstations in Tunisian mechanical manufacturing”. Human
Factors and Ergonomics in Manufacturing & Service Industries, 28(4),
2018 pp.166-185.
3. Buckle, P.W. and Devereux, J.J., “The nature of work-related neck and
upper limb musculoskeletal disorders”. Applied ergonomics, 33(3),
2002 pp.207-217.
4. Corlett, E.N. and Bishop, R.P., “A technique for assessing postural
discomfort”. Ergonomics, 19(2), 1976, pp.175-182.
5. Das, B. and Sengupta, A.K., “Industrial workstation design: a systematic
ergonomics approach”. Applied Ergonomics, 27(3), 1996, pp.157-163.
6. David, G.C., “Ergonomic methods for assessing exposure to risk factors
for
work-related
musculoskeletal
disorders”. Occupational
medicine, 55(3),2005, pp.190-199.
7. Fazi, H.M., Mohamed, N.M.Z.N., Ab Rashid, M.F.F. and Rose, A.N.M.,
“Ergonomics study for workers at food production industry”. In MATEC
Web of Conferences (Vol. 90, p. 01003). 2017, EDP Sciences.
8. Halim, I., Umar, R.R., Mohamed, M.S., Jamli, M.R., Ahmad, N. and
Pieter, H.H.I., “ Low Cost Ergonomics Solution for Safe Work Posture at
Conventional Milling Machine: A Case Study”. Journal of Advanced
Manufacturing Technology (JAMT), 12(1 (2)),2018, pp.327-340.
9. Hignett, S., “Postural analysis of nursing work”. Applied
ergonomics, 27(3), 1996, pp.171-176.
10. Hignett, S. and McAtamney, L., “Rapid entire body assessment”.
In Handbook of Human Factors and Ergonomics Methods (pp.
97-108). 2004, CRC Press.

Retrieval Number: D7378118419/2019©BEIESP
DOI:10.35940/ijrte.D7378.118419
Journal Website: www.ijrte.org

11. Iqbal, S.A., Iqbal, M., Taufiq, M.Z. and Ahmed, M.S., “Identification of
occupational injury among the workers of selected cement industries in
Bangladesh-a case study”. Journal of chemical engineering, 25, 2010,
pp.22-28.
12. Li, G., Haslegrave, C.M. and Corlett, E.N., “Factors affecting posture for
machine sewing tasks: the need for changes in sewing machine
design”. Applied Ergonomics, 26(1), 1995, pp.35-46.
13. Mali, S.C. and Vyavahare, R.T., “An ergonomic evaluation of an
industrial workstation: A review”. International Journal of Current
Engineering and Tehnologi, 5(3), 2015, pp.1820-1826.
14. McAtamney, L. and Corlett, E.N., “RULA: a survey method for the
investigation of work-related upper limb disorders”. Applied
ergonomics, 24(2),1993, pp.91-99.
15. Yahya, N.M. and Zahid, M.N.O., March. “Work-related
musculoskeletal disorders (WMDs) risk assessment at core assembly
production of electronic components manufacturing company”. In IOP
Conference Series: Materials Science and Engineering (Vol. 319, No.
1, p. 012036). 2018, IOP Publishing.
16. Norhidayah, M.S., Mohamed, N.M.Z.N., Mansor, M.A. and Ismail,
A.R., “A study of postural loading in Malaysian mining industry using
rapid entire body assessment”. In MATEC Web of Conferences (Vol. 74,
p. 00014).2016, EDP Sciences.
17. Ojha, P. and Vinay, D., “Assessment of physical fitness and postural
discomfort among assembly workers”. Journal of Pharmacognosy and
Phytochemistry, 7(1), 2018, pp.1812-1814.
18. Pheasant, S., 1991. “Ergonomics, work and health”. Macmillan
International Higher Education.
19. Ranney, D., Wells, R. and Moore, A., “Upper limb musculoskeletal
disorders in highly repetitive industries: precise anatomical physical
findings”. Ergonomics, 38(7), 1995, pp.1408-1423.
20. Soyal M, and Sharma, P. “Ergonomics as a Tool for Improvement in
Small Scale Industries”, International Journal of Emerging Trends in
Research, 3(6), 2018, pp. 1-6.

AUTHORS PROFILE
Parveen Sharma is working as an Assistant Professor in the
School of Mechanical Engineering at Lovely Professional
University, Phagwara, Punjab. He obtained his PhD from
Department of Mechanical Engineering at National Institute
of Technology (NIT), Kurukshetra, Haryana, India and
working in the area of industrial and production engineering. He obtained
his BTech in Mechanical Engineering in 2009 from KUK and ME in
Mechanical Engineering in 2011 from NITTTR, Chandigarh, India. His
research interest includes facility layout planning and design, material
handling, etc. He has about four years of teaching, research and professional
experience. He has published about 35
research papers in various national and
international conferences as well as in
journals.

5176

Published By:
Blue Eyes Intelligence Engineering
and Sciences Publication (BEIESP)
© Copyright: All rights reserved.

