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Between 2022 and 2023, Lightspeed and the welding department

manufactured 371 million contact arms for residential breakers.

However, 207,132 were discarded due to the destructive shear test,

resulting in a 0.029%(100,956 pieces) scrap rate. This project

aims to replace the destructive test with a non-destructive

alternative to eliminate the scrap due to shear test. Using the

DMAIC methodology, we identified the problem, measured the

waste rate, and analyzed data to identify root causes. The Olympus

OmniScan MX2 ultrasonic system was chosen for its advanced

inspection capabilities. Our analysis revealed a loss of $29,841

due to the current testing system. By implementing the OmniScan

MX2, we anticipate eliminating 100% of scrap associated with the

shear test, achieving an ROI of 1.34 years. This project offers a

cost-effective solution to improve testing accuracy and efficiency,

reducing waste in breaker manufacturing.
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The research concluded that the high scrap rate in testing contact

arms for residential breakers at Lightspeed was primarily due to

the destructive nature of the current shear testing method. Between

2022 and 2023, this testing resulted in significant waste,

specifically for part number 66B1037G01. Using the DMAIC

methodology, the study identified and analyzed the root causes of

waste. This led to selecting the Olympus OmniScan MX2

ultrasonic system as a more efficient non-destructive testing

alternative. Implementing this system is expected to eliminate

100% of the waste associated with shear tests, resulting in

substantial cost savings and improved testing accuracy. The

project demonstrates the feasibility and benefits of transitioning to

non-destructive testing methods, offering a cost-effective solution

to enhance efficiency and sustainability in breaker manufacturing.

This project addresses the challenge faced by Lightspeed, and its

This project addresses Lightspeed's challenge in manufacturing

contact arms and the resulting scrap loss due to shear testing for

residential circuit breakers. During 2022-2023, significant waste

of contact arms occurred due to destructive shear testing. Our aim

is to replace this with a non-destructive alternative, using the

DMAIC methodology to identify root causes and assess options.

Implementation targets reducing losses and enhancing efficiency

in the manufacturing process.

Introduction

Background

In this design project, we addressed the challenge of optimizing

the shear testing process in manufacturing components for

residential circuit breakers. The primary issue revolved around the

destructive nature of the shear test, leading to high levels of scrap

and increased non-conformance costs. Our main objective was to

find a non-destructive alternative that would ensure the integrity

of the components without incurring significant losses.

Additionally, we aimed to identify the root causes of the existing

problem, assess various options for non-destructive testing, and

determine the feasibility of implementing a more efficient and

cost-effective solution. This research was crucial because tackling

this issue would not only enhance operational efficiency and

reduce associated costs in producing residential circuit breakers

but also guarantee the quality of the final products and bolster

competitiveness in the market.

Problem

The shear test is fundamental in manufacturing components for

residential circuit breakers, ensuring the durability of contact arms

under operational stress. However, its destructive nature leads to

substantial waste and increased non-conformance costs. Despite

its crucial role in ensuring product quality, it is often seen as a

cornerstone indicator, hampering timely corrective measures.

Nonetheless, its utilization remains indispensable for identifying

potential product vulnerabilities before distribution and mitigating

failures and associated legal liabilities. Pursuing non-destructive

alternatives remains paramount to enhance efficiency and reduce

costs in manufacturing components for residential circuit breakers.
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The project revealed that part number 66B1037G01 was the main

contributor to scrap in the shear tests conducted by the Lightspeed

department between 2022 and 2023, accounting for 100% of

accumulated costs. This highlights the urgency of achieving a

zero-waste margin by implementing a new non-destructive

system. A deeper analysis using the fishbone diagram identified

multiple factors contributing to the waste issue, such as inefficient

test procedures and the destructive nature of existing equipment.

These findings underscore the need to optimize the testing system

with non-destructive methods to reduce scrap and improve process

efficiency effectively. The conclusion confirmed that destructive

shear testing is the primary cause of the high waste rate. A 5-why

analysis further validated this root cause. A comprehensive study

identified the Olympus OmniScan MX2 ultrasonic system as the

best non-destructive testing solution, considering demand and

business needs. Implementing this system will enable the

identification of weld anomalies across all part numbers requiring

shear testing, thus significantly reducing waste and achieving the

project's main objective. Future Work

For the future, once the new system is implemented in the

Lightspeed department, a promising next step would be to

introduce the same system in the welding department. This

would further optimize the testing processes.
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Adopting a systematic DMAIC approach is crucial for achieving

the project's objective of enhancing the audit process during the

product realization phase. Specific DMAIC tools will be

employed to increase audit yield and reduce defects.

In the Define phase, the Project Charter will outline the project's

scope, objectives, roles, and responsibilities as a critical reference.

In the Measure phase, a SIPOC diagram will summarize the

process's inputs and outputs, helping to understand all the

variables and critical steps involved. Additionally, constraints will

be validated using a thought map, and a Pareto analysis will

identify the piece with the highest scrap rate.

During the Analyze, Improve, and Control phases, a fishbone

diagram will examine all factors affecting the process, and a 5-

why analysis will identify the primary factors impacting the

welding test process. This comprehensive approach aims to

address inefficiencies and issues systematically, improving process

efficiency and effectiveness.
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