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Client Background:
Applied Fabricators, Inc. (AFAB) is a family-
owned architectural sheet metal shop in 
Greenfield, Indiana. The company specializes in 
fabricating metal for various building exterior 
components.

Problem Statement:
AFAB current packaging process costs the 
company $180,300.00 annually in labor and 
material cost. However, the crates built for 
shipment have had multiple reports on failing 
during transportation. Hence, the company is 
looking for a more cost-effective and efficient 
solution, considering either a new automation 
process or an improved packaging method 
while maintaining the protection of their 
shipments.

System Model

Methodology

Results

Discussion & Future Work

• All options with no protective layer have positive ROI % in 10 
years.

• Foam option is rejected due to its high cost, negative ROI %.

• Bubble wrap is the most superior solution with highest ROI %.

• Overall, the Eagle 2000 with the bubble wrap was the best 
option with an ROI of roughly 160% over 10 years.

Quantitative Analysis:

• 5-Why Analysis: Identify the root causes of our client’s problem.

• ROI Analysis: Understand the profitability of each machine.

• WDM: Compare cost, quality, and performance of each machine to identify the best solution.

Qualitative Analysis:

• FMECA: Analyze potential risks, their effects, and solutions for each type of machine.

Flow Chart of AFAB's process

Value Stream Map

Decision

Using a weighted decision matrix with ten different criteria, we narrowed our search to 
three potential solutions. We presented these solutions to AFAB along with our 
reasonings, and they showed preference toward the SA-200 with a conveyor in 
combination with the Eagle 2000EB. This was due to the second layer of protection 
given by two different directions of wrapping.

After evaluating market options, we recommend the Eagle 2000EB Stationary Turntable and SA200 wrapper with a 
conveyor belt for optimal efficiency.

• The Eagle 2000EB is a cost-effective option, especially when paired with bubble 
wrap for added protection. 

• Additionally, we recommend the SA200 with conveyor belt. Using a conveyor belt 
to move the pallet through the wrapping machine, SA200 offers better safety for 
the operators, better wrap quality compared to no conveyor varieties.

• We believe this investment to be good for the company, given it will be paid off in two years and the return of 
investment will be higher than 10% in ten years’ time. 

Future works:
• AFAB final evaluation. Machines purchases & implementation. Set up scheduled maintenance. 

• Implementation of pallet size change.

Root-cause Analysis

 

High operation cost:

1) Why are we having high operational costs?
o Need 1-2 full-time operators for the job.
o Constantly buying new material.

2) Why are we buying new material (why can’t we recycle the material)?
o Current material choice (Oriented strand board).
o Shipping policy makes it cheaper to buy new than to ship material back to reuse.

3)  Why are we using OSB to build the crate?
o Cheapest material and easily purchased.

=> Find a more cost-effective method to build the crate or convert to an automated solution to reduce 
the needed manual labor.

Damaged packages:
1) Why are we having quality issues with the shipment?

o Packaging (crates) break down during transport.
2)  Why did the crates break down during transportation?

o Forklift impacted the crate when handling, causing damages.
3)  Why did the forklift impact the crate?

o Because the crate dimension matches the pallet it sit on exactly, leaving no room for buffer.
=> Find a stronger material to protect the goods or need to change the design of the packaging to 
avoid impacts during handling.

Current packaging Damaged crates
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