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COSTS VIA HYBRID ASSEMBLY

Introduction

With the traditional assembly method, components are randomly selected and assembled together. In
order to achieve high quality assemblies, tight components’ tolerances are needed, which lead to high
manufacturing costs and scrap rates.

() Low operational costs

@ High scrap levels and cost of component manufacturing due to tight tolerances

Selective assembly is a strategy of intelligently matching components based on their measured values.
In this way, tolerances on components can be relaxed and scrap is reduced. However, since every
component needs to be measured, it involves high operational costs.

(+) Low scrap levels and cost of component manufacturing due to more relaxed tolerances
@ High operational costs due to measuring and matching operations

Hybrid assembly scenario
A number of random assembly rounds are performed before moving to selective assembly.

At each round: if matching occurs, components are assembled.

Else, components are placed into their respective unmatched bins and used in the next assembly round.

After N random assembly rounds, the remaining components are selectively assembled.
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Perform Selective Assembly

As the matching probabilities decrease at each assembly round, an optimal number of random trials N*
exists, minimizing the average assembly cost.
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Approach

Finding the optimal number of random assembly rounds is an optimization problem. As the analytical
calculation of the matching probabilities is in most of the practical cases not feasible, a simulation-based
approach is adopted.
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Cost calculation
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A cost function is used to evaluate the
average assembly cost of performing N
random trials before moving to selective
assembly

Results

Two literature-known cases were analyzed: Shaft & Hole assembly and Ball Bearing assembly.
The model allows to efficiently estimate the matching probabilities at each assembly round and thus to
calculate the expected average assembly cost.
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In both cases, performing N* random trials before selective assembly results in a reduction of the total
average assembly cost.
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