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Abstract: This paper presents a design methodology that concurrently considers the process of product assembly as well as
disassembly. The processes of product assembly and disassembly are mutually opposing design goals. A product that is easy
to assemble may not necessarily be easy to disassemble and vice versa. The degree of ease with which either of the
aforementioned processes can be undertaken is a function of the primary design goal. But how can two design goals that are in
mutual conflict be seamlessly integrated into one design methodology? A review of literature will reveal that very little research
has been conducted on the simultaneous incorporation of assembly and disassembly into one comprehensive design
methodology. The methodology presented in this paper is based on MTM standards. This will enable product designers to not
only design for ease of assembly but also quickly compute the amount of assembly time as well as disassembly time per
component. The total amount of assembly time per product can be computed as well. The methodology also addresses the
tradeoffs that must be made in order to ensure seamless inclusion of design goals that are in conflict with each other.
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1. Introduction
Design for Assembly (DfA) can be defined as a process for improving product design for easy and low-cost assembly.
This is achieved by means of concurrent focus on the dual aspects of functionality as well as ease of assembly. Assembly of a
product is a function of design parameters that are both intensive (material properties) and extensive (physical attributes) in
nature. Examples of such design parameters include but are not limited to shape, size, material compatibility, flexibility, thermal
conductivity etc. It is easy to see that when individual components are manufactured with ease of assembly in mind, the result
is a significant reduction in assembly lead times. This leads to savings in resources (both material and human resources). The
importance of designing for ease of assembly is obvious.
The practice of DFA is a relatively recent development. However, many companies have been practicing DFA for a
long time. General Electric (GE) published an internal manufacturing producibility handbook in the 1960’s. The principal
objective of this was to serve as a set of guidelines and manufacturing data for designers. These guidelines included many of
the now known principles of DFA.
Disassembly, on the other hand, can be defined as the organized process of taking apart a systematically assembled
product. A product can be characterized as an assembly of individual components. Products are often disassembled in order to
facilitate maintenance, serviceability, product/component reuse, remanufacture and/or recycling.
Increasing levels of environmental awareness around the world have raised the impetus on governments to enact
legislation that requires companies to not only reduce, reuse and recycle but to design components and products that would
have minimal environmental impact.
This can be attributed to the staggering impact of industrial and domestic waste on the environment. Widespread
diffusion of consumer goods and shortening of product lifecycles has led to an unprecedented number of used products being
discarded. With the volume of electronics waste rising rapidly, there has been increasing concern over the amount of electronics
items ending up in landfills. These items contain toxins such as lead, mercury, cadmium, chromium etc. The situation has
deteriorated to the extent that at least two dozen US states have now passed laws concerning e-waste. For instance, the Covered
Device recycling act of 2010 passed by the state of Pennsylvania started the landfill ban in January 2013. Under this law,
manufacturers are responsible for proper disposal of electronics. It is imperative that manufacturers register with the state to
sell their products as well as establish and conduct ongoing recycling programs (CDRA, Act 108, 2010). The number of
potential landfill sites for non-hazardous solid wastes has seen a significant decrease as well. In the United States alone, landfill
sites have diminished from18, 000 in 1985 to 9,000 in 1989. According to a pertinent study, the United states had lost more
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