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ABSTRACT 

 
 

A heuristic method based on simulation and design of experiments for 

performance improvement of assembly line is presented in this paper. 

In the proposed method, all effective factors on the performance of an 

assembly line are specified using the expert's point of view and then a 

2k factorial design is used for the selection of the most effective 

factors. Also a factorial design is applied for assessment of 

interaction among important factors and comparison of different 

levels. A simulation method is employed for evaluating the 

performance of proposed alternatives instead of using real case. A 

straightforward assembly line analysis is presented and exemplified in 

this work by extracting and analyzing effective factors of an auto light 

company. Number of workstations, operators and speed of machines 

are chosen as the main factors. Next to the identification of different 

levels using factorial design, the method showed significant 

improvement on the assembly line of auto light company.. 

 
           © 2012 IUST Publication, IJIEPM. Vol. 23, No. 2, All Rights Reserved 

 

 
 

 
 

 

 
 

                                                 
**

Corresponding author. Mohammad Saber Fallah Nezhad 
  Email: fallahnezhad@yazduni.ac.ir 

SSeepptteemmbbeerr  22001122,,  VVoolluummee  2233,,  NNuummbbeerr  22  

pppp..  119999--220099 

  
  

hhttttpp::////IIJJIIEEPPMM..iiuusstt..aacc..iirr//  

 

 

IInntteerrnnaattiioonnaall  JJoouurrnnaall  ooff  IInndduussttrriiaall  EEnnggiinneeeerriinngg  &&  PPrroodduuccttiioonn  MMaannaaggeemmeenntt  ((22001122))  

 

Discrete-event simulation,   

Design of experiments,   

Analysis of variance,  

Assembly line balancing 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
13

 ]
 

                             1 / 12

mailto:fallahnezhad@yazduni.ac.ir
https://ijiepm.iust.ac.ir/article-1-881-fa.html


  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

**

k

-

                                                 

vahidmahdaviasl65@gmail.com

hhn@yazduni.ac.ir

*

fallahnezhad@yazduni.ac.ir

 

  

  
  

  

hhttttpp::////IIJJIIEEPPMM..iiuusstt..aacc..iirr//  

 

 

 

 
ISSN: 2008-4870 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
13

 ]
 

                             2 / 12

mailto:vahidmahdaviasl65@gmail.com
mailto:hhn@yazduni.ac.ir
mailto:fallahnezhad@yazduni.ac.ir
mailto:fallahnezhad@yazduni.ac.ir
https://ijiepm.iust.ac.ir/article-1-881-fa.html


  

  

                                                 
1 bidirectional heuristic 
2 zoning 

-

                                                 
3 Chemical Engineering 
4 Materials Processing Technology 
5 Engineering Structures 
6 permanent mold casting 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
13

 ]
 

                             3 / 12

https://ijiepm.iust.ac.ir/article-1-881-fa.html


 

 

 

iRx

i

jMx

j

R
n

Rn 30

M
nM

30n 

R
x

R
n

Rn

iRi 1

R

x

n



                                                 
 ساعت در نظر گرفته شده است. 8 ين مقاله هر روز کاريدر ا 1

M
x

M
n

Mn

jMj 1

M

x

n



R
S

R
n

M
S

M
n

2k                

                       

                     

2k                   
           

                          

                              

                             

               

   

   

                             

                                   

                  
           

   

2k                   

                 

                     

   

   

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
13

 ]
 

                             4 / 12

https://ijiepm.iust.ac.ir/article-1-881-fa.html


  

  

0 0 

0.05

R
x

M
x

Tt

R M

2 2
R M

R M

(x x )
T

S S
( ) ( )

n n






 

2 2
2R M

R M

2 2
2 2R M

R M

R M

S S
( )

n n
2

S S
( ) ( )

n n

n 1 n 1



  
 
 

 
  

 
 

k

k

k

-

 

-

                                                 
1 Factorial Design 
2 Main Effect 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
13

 ]
 

                             5 / 12

https://ijiepm.iust.ac.ir/article-1-881-fa.html


 

-

Arena 9

Input Analyzer

Arena 9

Arena9

MatchBatch

Arena 9

-

                                                 
1 Entity 
2 Verification 
3 Validation 

1

 -2

2

3

4

5

 -3

 -4

         

         

        

 -1
   

   

        

5

 -6

6

7

     

     

 -7

 -9

8

9

           

     

 -8

                 

                      
                     

                       
                       

                    
                       

      

                     
                     

                   
                  

   

                        
   

                      
            

                 

                                                 
4 Nuisance factors 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
13

 ]
 

                             6 / 12

https://ijiepm.iust.ac.ir/article-1-881-fa.html


  

  

T α p-value 

RxMxRSMS
R

n
M

n

k

k

  

  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
13

 ]
 

                             7 / 12

https://ijiepm.iust.ac.ir/article-1-881-fa.html


 

      
     

      
    

     
   

      
     

      
     

    
   

     
 

      
   

     
   

     
      

    
      

   

    

   
 

      
    

      
      

 

     
    

      
      

     
    

      
     

 

 

Minitab 14

Minitab 14

Std Order Blocks A(Operators) B(Machines) C(Work Stations) Number of product 

73 1 1 1 2 487 

77 1 2 1 1 563 

29 1 3 1 3 564 

101 1 2 1 3 563 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Analysis of Variance for Number of product, using Adjusted SS for Tests 
Source DF Seq SS Adj SS Adj MS F P 

operators 2 364039 364039 182019 340694.63 0.000 

machines 1 42000 42000 42000 78613.91 0.000 

work stations 1 138924 138924 138924 260031.20 0.000 

operators*machines 2 5427 5427 2713 5078.54 0.000 

operators*work stations 2 56614 56614 28307 52983.31 0.000 

machines*work stations 1 1548 1548 1548 2897.49 0.000 

operators*machines*work stations 2 3544 3544 1772 3317.04 0.000 

Error 108 58 58 1 - - 
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