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ABSTRACT  

 The cost reduction of products is always the major concern for manufacturers to 

compete and survive in the global market. The quality of the product is a major concern 

during the minimization of the manufacturing cost of the product. The functional quality of 

the product is a function of the tolerance imparted to the components of the product. 

Further, tolerance of the component depends on the manufacturing process and the 

capability of the machine involved in the manufacturing process. The present researchaims 

at developing a methodology for minimizing the cost of a product without forgoing its 

functional quality. The proposed methodology describes the step by step procedure of 

minimizing the manufacturing cost of the assembly by adopting alternate nominal 

dimension selection and alternate process selection. 
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1. Introduction 

The present research aims at developing methodology for minimizing the cost of a product 

without forgoing its functional quality. The proposed methodology describes the step by 

step procedure of minimizing the Manufacturing cost of the assembly by adopting alternate 

nominal dimension selection and alternate process selection [1]. 

 

The tolerance optimization has been carried out in both cases. The minimization of Total 

Manufacturing Cost of an assembly (TCasy) has been carried out for both SA and CA to 

describe the methodology [2], and it can 

beextendedtoanyotherassembliesandtheresultsarecomparedwiththeexisting cost model 

functions. Both discrete and continuous cost functions are used to allocate tolerance for both 
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linear and non-linear assemblies using non-traditional optimization techniques.[3] 

 

Most of the earlier studies focused [4,5] on the minimization 

ofobjectiveslikeassemblytoleranceandmanufacturingcostwithoutconsidering the alternate 

nominal dimension selection. The present work differs from the earlier works in the manner 

that the alternate nominal dimension and process selection is carried out in very close 

decimal ranges instead of discrete values [5-8]. The alternate manufacturing processes and 

nominal dimensions are selected without affecting the critical dimensions of the assembly 

during the cost minimization process of an assembly.[9,10] 

 

The minimization of T Casy is carried out by selecting the 

optimalvaluesofnominaldimensionsfromthealternateprocessesalongwithtolerance synthesis 

[11]. The problem is tobe considered as a multi-objective optimization problem as two 

different objectives such as alternate nominal dimension selection and tolerance allocation 

of each component, which are considered for an assembly [12]. As the number of 

components is increasing and the tolerance range is to be divided into fine intervals, the task 

of optimization will increase exponentially and hence it turns out to be Non-Polynomial 

Hard (NP-hard)Problems [13].The minimization of manufacturing cost 

isobtainedusingLagrangeMultiplier(LM)method,evolutionaryalgorithmssuchasGenetic 

Algorithm (GA), Artificial Bee Colony (ABC) algorithm and Teacher Learner Based 

Optimization (TLBO) algorithm. The effectiveness of various algorithms has been 

compared [14,15]. 

 

2. Objectives 

 

The proposed research with regard to the minimization of the total manufacturing cost of an 

assembly (TCasy) is carried out in two major stages. In Stage-I, the modelling and analysis of 

optimum tolerance synthesis of Simple Assemblies are performed using LM and GA 

methods with alternate nominal dimension selection. The minimization has been carried out 

with and without TQL. 
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In Stage–II, the Complex Assembly (CA) with multiple components have been considered 

for minimization of TCasy using various optimization algorithms. The alternate nominal 

dimension and process election have been employed during the minimization process. The 

optimization algorithms such as LM, GA, ABC and TLBO algorithms Deb(1995, 2001) 

have been used, and the results are compared.   The various major stages and sub-stages 

have been described in detail in Chapter 3. 

 

3. Research Methodology 

 

The proposed research with regard to minimization of the total manufacturing cost of an 

assembly (TCasy) is carried out in two major stages. The first one is devoted to SA and the 

next one is concerned about CA. The various major stages and sub stages have been 

illustrated as work-flow diagram  
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Fig 1. Methodology schematic diagram 

 

3.  METHOD 

LM method has been applied to optimize the tolerances of components and 

assembly together in view of minimizing the manufacturing cost. In LM method, the 

process tolerance allocation is made in a single step. The mathematical model of L 

Mmethod (Chase et al. 1990) that consists of a function for estimating the 

manufacturing cost and the assembly tolerance constraint with constant ‘λ’. 
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4. Minimization of total manufacturing cost of complex assembly using TLBO 

algorithm 

       The present study enumerates the systematic procedure for minimization of TCasy in 

the environment of any assemblies consisting number of components. The alternate 

manufacturing processes and nominal dimensions are selected without affecting the 

critical dimensions of the assembly during the cost minimization process of an 

assembly. 

      The present work differs from the earlier work in the aspect of alternate process and 

selection of alternate nominal dimension for the sub components by maintaining the 

critical tolerances as a constraint. It is considered as the novelty of the present work in 

minimization of the total manufacturing cost of an assembly. 

 

Conclusion 

The minimization of the total manufacturing cost of assemblies (TCasy) is carried out with to 

lerance of components and critical clearance of the SA and CA assemblies as constraints.   

The Chase cost tolerance model has been employed for determining the cost of the 

assembly at different tolerance levels. The LM method and the algorithms such as GA, 

ABC and TLBO have been employed by incorporating alternate nominal dimension and 

process selections. The proposed methods are described with the aidof numerical 

illustrations for better understanding and implementation. 

It is strongly expected that the proposed methods will be highly useful to the manufacturing 

sectors to minimize the manufacturing cost of products. 
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