
 
1 

                       
( The General Problem Solving Process )

 

 

                       
( The General Problem Solving Process )

             

                                           
                                           

 

 

 



 
2 

                       
( The General Problem Solving Process )

                                             
                                                       
                                               
                                                      
                                                      

 

 

                       
( The General Problem Solving Process )

o                                                   
                                          
o                                             

                       
o                                              

                                            

 

 



 
3 

                       
( The General Problem Solving Process )

                           Work Methods 
Design                                      
                                              
                                             
                                  
                              1    

1 

 

 

                                                           
1 รศ.อิสรา  ธีระวฒัน์สกลุ  ,“การศกึษาความเคลือ่นไหวและเวลา” , ภาควิชาวศิวกรรมอตุสาหการ ,คณะวิศวกรรมศาสตร์  ,

มหาวิทยาลยัเชียงใหม ่

                       
( The General Problem Solving Process )

           

              

                               

                                             

                   



 
4 

 

 

 

                       
( The General Problem Solving Process )
                                                 
                                                      
                                               

                                                        
                                     
                         (Criteria)                          
                                               

 

 



 
5 

                       
( The General Problem Solving Process )

                                           

                   

                            

                  

                 
 

 

 

                       
( The General Problem Solving Process )

                     
                          

                                            
                  

                                                  
           

 

 



 
6 

                       
( The General Problem Solving Process )

                  

                                                    

                               

                                                 
                                    
                                            

 

 

 

                       
( The General Problem Solving Process )

                                   

                                                   
                                                      
                                                
( Brainstorming )                                     
                

 

 



 
7 

                       
( The General Problem Solving Process )

                                             

                                                       
                                                         
                                                            
                                                        
                                                          
                

 

 

 

                       
( The General Problem Solving Process )

                                                                
                                                         
                                                             
           

                         

                                                           

               

 

 



 
8 

                       
( The General Problem Solving Process )

                                                     
                                               

                                                           
                                                       
                                                          
                                                         
                                                  

 

 

 

                       
( The General Problem Solving Process )

                      

                                                   
                                                       
                                                        
                                                  
                                          

 

 



 
9 

                       
( The General Problem Solving Process )

                                           
                                                 
                                         
                                              
                                             
                                                       
                                                
                  

 

( Work Methods Design for A New Product )

                                          

 

 



 
10 

          

                                     
                                             
                                         
                

Work Methods Design for A New Product

 

 

 

                                               
                                                     
                                                          
                                                  2    

           
                  
         

Work Methods Design for A New Product

2 

                                                           
2 ผศ , นิวิท  เจริญใจ.“การศึกษาความเคลื่อนไหวและเวลา”ภาควิชาวิศวกรรมอตุสาหการ , คณะวิศวกรรมศาสตร์ , มหาวิทยาลยัเชียงใหม่ , 



 
11 

 

            
                                                        
                                                             
                                         

                        
                          

                               

                                      
                        

                         

Work Methods Design for A New Product

 

 

 

                                                      
                                                           
           

                                                      
                 (Process Routing )                                
                                                       
                                                       
                                    

Work Methods Design for A New Product

 



 
12 

 

                                                     
                                                          
                                                      
                              

                                                      
                                               jigs, fixture 
,dies ,gauges,                

Work Methods Design for A New Product

 

 

 

                                                         
                                             
                                                             
                                                          
                                                            
                          

Work Methods Design for A New Product

 



 
13 

 

                                                      
                                                           
                                           ( cyclic )        
           ( no- cyclic )                                
                                                 
         

                                                        
                                                        
                                                         
                            

Work Methods Design for A New Product

 

 

 

                    
                                                        

                               

                                                            
                                                      
                              
                                             
                              

Work Methods Design for A New Product

 



 
14 

 

           
                                                               
                               -                                   
                                                              
                                   

                                                           
                 
                                                             
                       

Work Methods Design for A New Product

 

 

 

          
                                                             
                                                 
                                                                    
     
                                                            
         
                                                               
           

Work Methods Design for A New Product

 

 



 
15 

              

        

       

         

        

   
         

        
    

 

 

 

 

 



 
16 

 

 

 

 

 

 

 

 

 

 

                          
(Process Analysis)

 

 



 
17 

Process Analysis

                                               
                                               
                                                              
                                                    2    

           
                                              

                                                    

                                               

 

 

Process Analysis

                     (Process Chat) 

             (Flow Diagram) 

 

 



 
18 

Process Analysis

                    

                                                           
                                                               
                                                                      
                              1

 

 

 

Process Analysis

                                              
                                                   
                                                 
                                              

                                                 
                                                      
                                    

 

 



 
19 

Process Analysis

                                            
                    ASME)                            
                  1

 

 

 

 

 



 
20 

Process Analysis

            (Flow Diagram)
                                          

                                                            
                                               

 

 

 

Process Analysis

                                                       
                (Man Type)
                                   
                   (Material Type) 
                                                 

 

 



 
21 

                                           
             

                                               
                             

                                               
                                             
       

Process Analysis

 

 

 

                                           

                                                Heading 
,Description  Summary 

                                                           
                                                              
                                                    
          

Process Analysis

 

 



 
22 

Process Chat

 

 

 

                                           

                                                        
                              

                                                

Process Analysis

 

 



 
23 

 

 

 

                                                   
                                          
                                              
             

              

Process Analysis

 

 



 
24 

 

 

 

 

 

 

 

 

 

 

 

 

 

                       
Multiple Activity Analysis

 

 



 
25 

              
๏                                                  

๏                                        -            

Multiple Activity Analysis

 

 

 

                                                 
                                                      
                                                     
                                                     
( Activity Chart )                                          
                                                      
                                      

Multiple Activity Analysis

 

 



 
26 

              (Activity Chart)
                                                           
                                                             
                                                            

                              
                   

                    
       

Multiple Activity Analysis

 

 

 

         -           2 (Man-Machine Chart)
                                                       

                                                               
                                                                
                                                            
                                                               
                                                           
                                                     

Multiple Activity Analysis

 

 



 
27 

 

 

 

 

 



 
28 

                

                                                                                                                  

                                                                                                            

                        

 

 

 

                         
Operation Analysis

 

 



 
29 

                                                
                                                           
                                                           
                                                         
                                                        
                                           Right and Left 

Hand Chart 

Operation Analysis

 

 

 

                    1 (operation chart)

                                                       
                       4               

O Operation                                       

 Transportation                    

 Hold                               

D Delay                                      

Operation Analysis

 

 



 
30 

                                                       
                                                      
                                                       
                                                         
                                2

Operation Analysis

 

 

 

                   
                                                                  
                                                               
                                                          
                                                                  
                                                  

Operation Analysis

 

 



 
31 

                                            
                                            

                                                             
                                                       
                                                       

                                                          

Operation Analysis

 

 

 

                         

 Pin Board 

 U-Bolt

 Nut & Washer

Operation Analysis

 

 



 
32 

 

 

 

 

FUNDAMENTAL HAND MOTIONS

                          

 



 
33 

 

                                          
                                                     
                                                      
        Therblig                              “            
                                                          
             ”

FUNDAMENTAL HAND MOTIONS

 

 

 

                                              
                                                    
                                                          
                                                          
                                                   
                

FUNDAMENTAL HAND MOTIONS

 



 
34 

 

                                                  
                                                        
                                                      
                           ( Mass Production)         
                                                      
                                              

FUNDAMENTAL HAND MOTIONS

 

 

 

                                            
                                                 
                                                    
                                                    
                                                        
                                     Therbligs

FUNDAMENTAL HAND MOTIONS

 



 
35 

 

Therbligs2                                         
                                           
                                  17                
                                                 
                  Therbligs                             
                          “         ”

FUNDAMENTAL HAND MOTIONS

 

 

 

 



 
36 

 

        Search    Sh

                                            
                                                  

              

 

 

 

        Select     St 

                                             
                                              

 



 
37 

 

      Grasp      G

                                           
                                              

 

 

       Transport Empty  Te

                                                  
          

 

 



 
38 

         Transport Load Tl

                                               
                                           

 

 

 

      Hold     H

                                                
                  

 

 



 
39 

        Release Load     Rl

                                                
                                               

 

 

 

                 Position    P

                                                      
                                                  

 

 



 
40 

             Pre Position   PP

                                               
                             

 

 

 

          Inspect     I

                                              
                                           

 

 



 
41 

         Assemble      A

                                           
                             

 

 

 

      Disassemble      DA 

                                           
                       

 

 



 
42 

      Use      U

                                                
                                                      

                      
 

 

 

                           UD

                                                            
                                                          

                    

 

 



 
43 

                        AD

                                                    
                                                        

                                   
 

 

 

           Plan        P

                                           
                                               

 

 



 
44 

          Rest      R

                                       

 

 

 

 

 



 
45 

 

 

 

                

                                                                                                                  

                                                                                                            

                        

 

 



 
46 

                                 

                                                       

FUNDAMENTAL HAND MOTIONS

 

 

 

 

 



 
47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
48 

                                           
 Micromotion Study 

                                                               
                                                   
                                                      
                                                       
(Micromotion Study)                                      
                                            

 

 

 

                                      

                                                                     
   

1.                                    
2.                                                            

          
3.                                                            

                                                                  
4.                                                              

                                                   
 

 



 
49 

                                      

                                                         
                                                  
       

                                               
          

 

 

 

Memo Motion Study

                       
1.                                                      

                                                        
              

2.                                                        
                                            

3.                                                   
                         

4.                                                 
                                            

 

 



 
50 

            

                                            
                                                  
                 Simo Chart)                        -
                                                 
                                          

 

 

 

 

 



 
51 

 

 

 

 

 

 

 

 

 

 

 

 

 

                               

 

 



 
52 

                                        

                        3    
                                               
                                                             
                                                          
                                                              
                                      
                   
                      
                       

3 

 

                                               

                                           
                                                 
                                               
                                                 

 

                                                           
3 Ralphm. Barnes , “Motion and Time Study” Professor of Engineering and Production Management Emeritus University of California , Los Angeles , California 

 



 
53 

 

                                           
                                   
2.           –                                          
                                              
                                                  

                                      
                                 
                                               

 

 

 

                               
                                                                 
                                                    
                                                                          
                                        

                                                                        
                                                                              
                                            -           

                                                                 
                                                                  
                                                         

 



 
54 

 

                           
                                                            
                                                       
      

                                                          

                                             
                                    

                                                          
                                          %     

 

 

 

                                                                  
                                                         
                                                             
                                                            
                 

                                           

                                                       
                                                               
                                                            
                                

                        

 



 
55 

 

                                    
                                                     

                                                            
                                                      
                   

                                                 

                                                       
                                               

                        

 

 

 

4.1                                
-                                      

                        2               10    
                       2               5    
4.2      R (range)               (H) –                   (L)

4.3      x                                                   
                        (H + L) 

                                                                 

              N  =R
x

4.5        N (                   )                      R    
      

2

 



 
56 

 

     3                           5%                   95%                     
                10%                   95%                                   4

5 10

 

 

 

                                         

                                                          
                                                          
                                                     
                                                          
             %                                        
                                                           
                                                            
                                                     
                

 



 
57 

 

                  Westing House2

                                                           
-                                            
-                                     
-                                               
-                                                       

                                               

                                                          

           =1.13 = 113%
 

 

 

 



 
58 

 

                      

                                    
        =           x                       

                                                                 

 

 

 

                   
                                                   
                                                           
                                                          
                                                              
    2       

1.                  ( Delay Allowance )           2       

-                                                           

-                                                          
                                                                

 



 
59 

 

                                                   
                            

                                                      
                                           
                             

                                                          

 

 

 

 



 
60 

 

                         2

                      ( Normal time)                   
                                           

Std = NT + A ( NT )
= NT( 1 + A )

     Std =            
NT =          
A =             (                                  )

 


