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Abstract: A comprehensive design for assembly methodology is presented in this paper. It 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
per component. The total amount of assembly time per product can be computed as well. A product/system that is easy to
assemble tends to lend itself to expedited manufacturing cycle times by means of reducing the time required during product
assembly. Similarly, the methodology also makes special concessions for incorporating ergonomic factors such as assembly
force, posture, repetitive motions etc during the assembly process. This paper presents the aforementioned methodology as well
as a real life case study to corroborate its utility value.
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1. Introduction
A product can be regarded as the assemblage of various individual components. The spatial alignment between
functionally important components constitutes a product. It is important to keep in mind that each component needs to be
designed so as to align and mate with its neighbor efficiently. This entails the design and processing of the component in a
specific manner (with respect to shape, size, tolerances and surface finish). A component that is designed in such a manner
leads to substantial reduction in assembly related metrics. Examples of such metrics could include assembly time as well as
cost.
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. In general, there are three types of assembly processes. They are described as follows.
Manual Assembly: Manual Assembly is an assembly process in which operations are performed manually with or without the
aid of simple tools such as screw drivers and pliers. One of the distinguishing characteristics of this process is that the unit cost
is constant and the process requires little initial investment. Hand tools are generally used to facilitate easy assembly.
Automatic Assembly: Automatic Assembly is also referred to as fixed automation or Detroit type assembly. It uses either
synchronous indexing machines and part feeders or non-synchronous machines. The parts are handled by a free transfer device.
A system using Automatic Assembly is generally built for a single product and the cost/unit decreases with increasing volume
of production. This process involves a custom-built machine that assembles one and only one specific product.
Robotic Assembly: Robotic assembly or soft automation is the most flexible assembly method in existence. It can achieve
volumes closer to those achieved by automatic assembly methods. It uses robotic assembly systems to achieve its objective.
This can be in the form of a single robot or a multi-station robotic assembly cell.
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