
Team Insulation Station

Insulation Cutting and Measuring Module
Design Release



Objective

•Design and build a module that scans a work order, 
determines the desired length, measures insulation 
to that length, and cuts it with minimal human input 
required.



Value Proposition

This project will add value to the Boeing Tubing, Duct and Reservoir 
Center (TDRC) by:

• Minimizing human error involved in cutting insulation

• Reducing cost of measuring and cutting insulation

• Minimizing time spent measuring and cutting job order



Product Requirements

• This system should take less time than the current method of cutting

• The cutter may not alter the insulation’s integrity

• Measure the insulation within +/- 0.270” tolerance
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Total System Drawing



Alternative Views



Cutter Assembly



Gutters



Top Wheel





Power Box Assembly



Motor Circuit



Interface Circuit



Programming 
Considerations



Proof of Concept



Manufacturing Plan

Laser Cut and Weld Together 3D Print Machine

• 01-01 Connector 
• 04-06 wheels
• 04-07-8 Linear Bearings 

• 02-00 Gutters
• 03-00 Power Box
• 04-00 Frame
• 05-00 Human Interface

• O1-02 & 01-03 L Plate
• 04-04 Axel
Precise Holes on:
• 04-00 Frame



Risk Management

• Sharp metal
• We have rounded all corners to prevent this being an issue

• Heated Wire
• Encapsulated in box to prevent hands from touching heated wire

• Rollers
• Encapsulated in box to prevent hands from getting stuck in rollers

• Other Precautions
• Emergency stop button has been added to completely stop energy from 

coming into the system



BOM

Bill of Materials/Manufacturing Plan
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Budget

Key Purchases:
• Absolute Encoder - $56
• Raspberry Pi - $60
• Linear Actuator - $70
• Nema 34 Motor and Driver - $145
• Nema 17 Motor and Driver - $25

Budget
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Gantt Chart

Key Milestones:

• Boeing Design Review –2/19

• Machining – 2/24

• Wiring - 3/09

• Component Installation -3/09

• Testing – 3/16

• Expo – 5/1

Gantt Chart
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Discussion


