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Abstract: The evaluation of the ergonomic organization of the activities contains many aspects, among 
for the ideas enounced in this paper are important the ergonomic evaluation of the working place, the er-
gonomic evaluation of the machine-tool and the ergonomic attestation of the working place security. In 
the present paper it is proposed an evaluation method of the security of the working place at the machine-
tools and a computer program able to elaborate all the types of the global ergonomic indexes (of the 
working place, of the working place security and of product machine-tool). 
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1. INTRODUCTION 

The science of the ergonomy appeard and developped 
as a science from the necessity of the improvment of the 
humanactivity’effieciency, in the conditions of the eco-
nomic and social development of the humanity. 

The ergonomy is a multi disciplinary science by the 
used methods, but it is unitary by is objectives. The evi-
dent purpose of the ergonomy is the increase of the work 
productivity with rational human energy consumption, 
and it is based on the optimisation of the relation man-
work-environment. Behind this optimisation it results the 
increase of the work capacity of the human operators end 
is avoided any kind of over stress, and the decreasing the 
tiredness and the professional illness that generate big 
social coasts. 

The modern ergonomy is practiced in the conception 
phase, but also after the obtention of the final product, in 
order to correct the signalled deficiencies of a product. 

The ergonomy of the product intends that it have er-
gonomic qualities, respectively that the product requests 
the human actions into the limits of his normal possibili-
ties, satisfying totally the needs of the beneficiary. 

The specification of the ergonomic level of the prod-
uct is made using an ergonomic certificate accompanying 
the product and named ergonomic certificate of the 
product. 

A larger study of the complex man - machine-tool 
permits the elaboration of some conclusions concerning 
the development of the production process.  

Such study that permit to specify the ergonomic level 
of the working place can be made by the elaboration of 
an ergonomic certificate of the working place, certificate 
that represents a certificate that analyses the working 
place.  

The level of the security of the working place repre-
sents also a problem attached by this ergonomic analysis 
and defines the measure in which are or can be prevent 

work accidents produced by the fatigue, tiredness or ban 
manipulations. 

The problem of the work protection is extremely im-
portant, and, by consequence, we have a well marked 
tendency in all the world to define an ergonomic certifi-
cate for the security of the working place from the point 
of view of the protection at accidents, clarifying the 
problems with the choice of a machine-tool and introduc-
ing a usefully criteria for the customer. 

Further we propose to define such ergonomic certifi-
cate for the safety of the working place.  

This kind of certificate is centred on the security of 
the working place, suiting aspects of the work protection 
from the point of view of the machine-tool designer, and 
not from the point of view of the worker’s instruction. 

The specialty literature presents same methods (more 
or few elaborated) to obtain the product certificates for 
the machine-tools or for the working places (Ergomun, 
Lest, Saviem, Check-List, RNUR). We precise that there 
are a lot of other methods, but based on the same princi-
ples. 

They are missing the methods able to compare from 
an ergonomic point of view many machines of the same 
type or to give a view of the ergonomic properties of a 
machine-tool compared to a reference value (unfortu-
nately a such value is not yet précised). 

For to realize such activity is necessary to assign nu-
merical quantificators or of other nature, précised, com-
putable (and not only estimable).  

Our studies concluded that between the ergonomic 
certificate of the working place (ergonomicity and safety) 
and the ergonomic certificate of the product common 
areas good enough extended exist, the main analyzed 
problems being the same.  

Else, there are some differences given only by the 
purpose of the three kinds of certificates (the certificate 
of the working place is mode for the evaluation of the 
product with all its consequences, and the product certifi-
cate is dedicated inclusively to the marketing activities. 
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2. THE ERGONOMIC CERTIFICATION OF  THE 
PRODUCT 

 

 As a consequence of the different kind of certifying 
activities, there are ellaborated final documents called 
product ergonomic certificate that certify the main ergo-
nomic characteristics of the working place or of the 
tested machine-tool or installation. 
 At the level of the execution design, the ergonomic 
certification is made by partial or final noticing of the 
project, considering the economical requirements estab-
lished on the base of the specialty norms or on the base 
of standards that are in elaboration, with a rapid exten-
sion. 
 The ergonomic certificate presents a double function. 
At the dealer, it is an element of the fabrication dossier, 
constituting one of the technical quality control criteria. 
At the customer, it is an addition of the technical book of 
the machine, furnishing information about the optimiza-
tion of the relation man-work. 
 By consequence, the ergonomic certificate contains 
data about the mode to conceive the work place, in rela-
tion with the ergonomic needs for the human operator 
and ergonomic characteristics of environment, the envi-
ronment in which the system man-work mean. 
 In anterior papers [5] there where presented proposi-
tions about the principial modifications of the method to 
elaborate the ergonomic certificate for machine-tools, 
and the transposition of the method on the computer, in 
order to automate the elaboration of an ergonomic global 
index. 

 Conformably to these papers, we can define a 
global index able to characterize from an ergonomic 
point of view the product.  

That index can be obtained as a sum of all allotted 
notes.  

The index able to characterize from an ergonomic 
point of view the product (named by us “index of ergo-
nomic certificate of the product”) is obtained as a ratio 
between the sum of the notes allotted on the basis of cri-
teria considered necessary and possible and the product 
between the numbers of these criteria 
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where: n is the number of the allowed notes;  
           Ni – the note on the i criterion;  
           Mmax – the maximal note allowed on the each cri-
terion;   
          Iae - index of ergonomic certificate of the product. 

In this way it results an index Iae under unitary and 
positive.  

This index is more favorable to the product if it is 
more adjacent to the unity (value 1).  

This index permits the comparison from an ergo-
nomical point of view of many similar or alike. General-
izing, we can imagine a system to compose the certificate 
ergonomic indexes for all the machines from an indus-
trial bay, section or enterprise that can have the final 
form: 
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where: nj is the number of the assigned notes;  
            p – the number of the machine-tools from the 
analyzed group;  
           Ni – the note on the i criterion;  
           Mmaxj – the maximal note allowed on the criterion 
for the j machine-tool;  
           Iaej – the index for the ergonomical certificate of 
the product j;  
           Yaeg - the index for the ergonomical certificate of 
the group of products. 
 
3. THE ERGONOMIC CERTIFICATE OF THE 

WORKING PLACE 
 

As it was shown [6], it becomes necessary the 
ellaboration of a method for the determination of an er-
gonomic global index of the working place. The pro-
posed mathematical model permits the computation of a 
score and of a table.  
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where: Kerg is the ergonomic global index of the working 
place;  
            i – the number of the questions at which the an-
swer is “yes”;  
            ΣId i – the sum of the part indexes (the number of 
the positive answers at the questionnaire’s questions) 
with the assignation that if for each question the answer 
is “yes”, then ΣId i; = i;   
            ΣInm – the sum of the part indexes (the number of 
the negative answers at the questionnaire’s questions) 
with the assignation that if for each question the answer 
is “no”, then ΣInm; = m;  
            Np – the stress position coefficient.  

A such certificate analyses not only the ergonomicity 
of the machine-tool, but the environment in which it 
works, completing the information about the possibilities 
of the work condition increase in the fundamental pur-
pose of the increase of the working capacity of the hu-
man factor. 
 
4. THE ERGONOMIC CERTIFICATE OF THE 

SAFETY OF THE WORKING PLACE 
 

Further we are proposing a method for the 
determination of an ergonomic index of the safety of the 
working place similar in principle to the method for the 
determination of the ergonomic global index of the 
working place.  

Withal there are analyzed the ergonomic factors that 
define the working place safety starting from lists with 
problems, organized as questions lists or as tables with 
problems to analyze.  
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As suit of the made analysis, we propose an appropri-
ate mathematical model, able to permit the estimation of 
a score or of a ratio. We propose a similar proceeding 
with these used before, respectively we define a global 
ergonomic index of the working place’s security having 
the form: 
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where: Perg is the ergonomic global index of the working 
place’s security;  
            i – the number of the questions at which the an-
swer is “yes”;  

      ΣIdip – the sum if partial indexes (the number of 
positive answers at the questionnaire’s questions), with 
the assignation that if for each question the answer is 
“yes”, then ΣIdip; = i;  

       ΣInmp – the sum of partial indexes (the number of 
the negative answers at the questionnaire’s questions) 
with the assignation that if for each question the answer 
is “no” then ΣInmp; = m. 
 
5. THE ELLABORATION OF AN ERGONOMIC 

GLOBAL INDEX OF THE ERGONOMY OF AN 
ASSEMBLY MACHINE-TOOL, 
ENVIRONMENT, SECURITY 

 
For the elaboration of an ergonomic global index of 

the working place security we begin from a problems 
inventory that must be studied at the level of the work 
processes in the purpose to analyze the manner to realize 
the working place security, to reciprocal adapt between 
the man and his machine, between the man and his work 
inside of a given working place and of a certain produc-
tive activity. The check list is used as an analysis instru-
ment, having the role to admit the identification of the 
disaccords existing in the system executants - work mean 
- environment. 

The elaborated checklist contains the questions that 
can be put and that cover the three named aspects: the 
ergonomicity of the machine-tool, the ergonomy of the 
working place and the safety of the working place 

As it results from the ideas presented up, the determi-
nations of three types of indexes are based on check lists, 
respectively on lists with possible questions at which 
answers must be given.  

The answers can be of type “yes”, “no” or “it is not 
the case”, or can be appreciation by notes from 1 to “n”, 
where “n” are generally 5. The methods presented in the 
specialty literature are not complete and concludent, and, 
for these reason, we propose the reformulation of the 
check list method presented in the specialty literature 
conformal to the principles down formulated. 

The first principle envisages that the questions’ for-
mulation must be made in such manner that the positive 
answers indicate only satisfied or correct ergonomical 
conditions, and the negative answers indicate no ergo-
nomic or unrealized conditions. 

In this way we can assure the coherence of the table 
by the possibility to sum separately the positive answers 
and the negative ones and we can give finally a “score” 

or a ratio that reflects the ergonomicity of the ensemble 
man-machine-environment 
 A second principle consists in the assignation of nu-
merical indexes for the questions at which this thing is 
possible. 
 A third principle asks the separation of the questions 
with multiple answers, giving a note for each response 
(ask). 

Using these principles, the ask list was revised, result-
ing a model that permit the calculus of a score or of a 
ratio 

The proposed method permit the assignation of notes 
on a scale (for example from 1 to 10) obtaining values 
better discriminated for the ergonomic global index of 
the security of the working place, that means that is an 
advantage for the users. 
 In our model we choose as global index of the work-
ing place Eerg the ratio between the sum of the indexes 
from the column in which the convenient answers from 
an ergonomic point of view are “yes” and the sum of the 
indexes from the column in which the answers conven-
ient from an ergonomic point of view are “no”. 
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where: Eerg is the global index of the working place secu-
rity;  
             i – the number of the answers at which the an-
swers is “yes”;  
             ΣYdi – the sum of the part indexes  (the number 
of positive answers at the questionnaire questions), 
précising that if, for each question the answer is "yes". 
then ΣYd i; = i;  
              ΣYnm – the partial indexes' sum (the number of 
negative answers at the questionnaire questions); cu 
précising that if, for each question the answer is "no". 
then ΣYnm; = m. 
 We are showing that we can imagine others defini-
tions for the four ergonomic indexes, but we consider 
that the proposed definitions are the simplest and the 
easier to use. 
 
6. THE USE OF THE COMPUTER FOR THE 

DETERMINATION OF THE GLOBAL 
ERGONO-MIC INDEX OF THE WORKING 
PLACE 

 

 The large use of the computer admitted the self-acting 
and unitary determination of all ergonomic certificates. 
In this idea we are proposing such computational pro-
gram, able to determinate the three proposed ergonomic 
indexes and some global indexes. For example, we can 
determinate a global general index, including in a single 
model the three aspects of the ergonomic activity, or we 
can determinate a global index describing simultaneously 
the ergonomicity of the working place and the security of 
the working place. 
 The program begins with a first screen that presents 
the authors and gives general information about the pos-
sibilities to run it. A second screen realizes the control of 
the type of the ergonomic certificate to be determined. 
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 The data bases were made in Access, considering it 
integration in the Visual Basic mean. In the same time, in 
the last screen of the approach of the program is calculate 
and presented the ergonomic certificate and indications 
about the situation of this certificate in a hierarchy. This 
hierarchy needs supplementary studies.  

 So, it is possible to set the program for the determina-
tion of the ergonomic certificate of the product, the ergo-
nomic certificate of the working place and the ergonomic 
certificate for the security of the working place from the 
point of view of the human protection against work acci-
dents. The program can be improved by adding using the 
same principles modules for the determination of the 
global indexes.  

Fig. 1. Second screen of the program deciding the way to 
suit for the program 

 The run can be carried on with the approach of others 
ergonomic certificates 
 The logic of the program imposes the use of a great 
number of data bases having a lot of common points for 
the three ergonomic certificates. For this reason, the re-
alization of a single complex program containing the 
three sides of the approach are more efficient then the 
use of separate programs for each certificate. 
 The elaboration and the completion of the data bases 
uses standard and norms existing in the specialty litera-
ture and represent a constant concernment of the authors. 
We can tell with assurance that in this field of the stan-
dard and norms it is very much to do, in order to com-
plete the data and too obtain fine resolutions of the ap-
preciations.  
 
REFERENCES 
 
[1]  Ispas, C., Ionescu, I.A., Ionescu, C.I., Lazarovici, V.A., 

Andinescu, W.T. (1984). Ergonomia maşinilor-unelte (Ma-
chine tool ergonomics), Edit. Tehnică, Bucharest. 

[2] Ranga, Gh., Bojenescu, C. (1980). Ergonomia locului de 
muncă (Ergonomics of work place), Academy "Ştefan 
Gheorghiu". 

[3] Străjescu, E., Chiţescu, C. (1999). Ergonomia şi estetica 
maşinilor-unelte (Ergonomics and aesthetics of machine 
tools), Edit. BREN, Bucharest. 

[4] Străjescu, E., Chiţescu, C., Pastramă, N. (2000). Ergonomia 
şi estetica maşinilor-unelte(Ergonomics and aesthetics of 
machine tools), Guide for applications, Edit. BREN, Bucha-
rest. 

 The program was made using Microsoft Office Suite,  
because its applications (Word, Excel, Access and Visual 
Basic) are integrated and can be used together with ver-
satility. Each screen of the program is connected in a 
direct or inverse connection with the the precedent or the 
next screen, and each screen has a connection to a con-
textual  help. In this way, it is possible to correct data and 
begin again the run sequence, and the user is informed 
about the needs of the moment and about the way too 
suit. 

[5] Străjescu, E. (2003). Contribuţii privind realizarea asistată 
de calculator a analizei ergonomice a maşinilor-unelte 
(Contributions to the computer aided ergonomic analysis of 
machine tools), International Conference of Manufaturing 
Science and Education Challenges of the European Integra-
tion. Universitatea “Lucian Blaga” Sibiu, Romania. 

[6] Străjescu, E. (2003). Contribuţii privind realizarea asistată 
de calculator a analizei ergonomice a locului de muncă 
(Contributions to the computer aided ergonomic analysis of 
the work place), International Conference on Economic 
Engineering and Manufacturing Systems. Universitatea 
“Transilvania” Braşov. 

 After the run command appears a screen in which it is 
to complete the table with the responsibilities of the 
members of the team. The team is formed from a respon-
dent charged with the ergonomic evaluation and some 
members (usually 4) from different field of activity, 
forming a multidisciplinary team. The table becomes 
printable after it adjunction. 

[7] Burloiu, P. (1971). Ergonomia şi organizarea muncii (Er-
gonomics and work planning), Edit. Didactică şi Peda-
gogică, Bucharest. 
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