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DESIGN & DEVELOPMENT RESULTS/VALIDATION

Design Approach: Subteams focused on different components were created
to develop different solutions for; Module Bodies, Module Interfaces,
Heating system, and Temperature Control System.

INTRODUCTION

AvtechTyee is an aerospace manufacturing
company producing composite rods. Rods are
tensile tested in a thermal chamber that sits
on a load frame. Their current chamber is
cumbersome to use and inefficient, bringing
need for improvement

Current Chamber:

e Non-modular

e Cumbersome to use

Preliminary Design
+ —"1>=.  Module Bodies & Interfaces:

9 ;- - </ . . . .
H ‘ [ i e Preliminary designs created in CAD based
~ 10.00 2.00 =l ff k t h
e off sketches
__ e Increased chamber width by 4"
IS ) e Mineral Wool insulation was utilized to
vrovide high R-Value

e Limits functionality AvtechTyee’s current thermal | _ e Larger borosilicate glass viewing windows
testing chamber R e :
able to withstand heat _—
PROBLEM STATEMENT e Included steel framing on doors to improve Stacked Modules | |
. Mineral Wool Insulation
O_ t deci dular th | tocti . her : MOC Ulanw Attached to Chamber
ur project aesigns a4 moduiar thermal testing thamber Tor e Interfaces must “lock™ modules together

Validation tests:

AvtechTyee engineers to more efficiently test the structural 1tia
properties of various-sized composite rods in a high-temperature e Weighing the modules

and be easily assembled

Preliminary Interface Designs Considered e Timing the process of assembly and disassembly
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Alternative:

Slotted Rail System:.

CORE REQUIREM ENTS Using a thermal camera to detect any areas of major heat
e loss
Module Body: s N\ ~ Validating the temperature control system
® WQIQ "t must be under 40”35 per module Slotted Rail Design Alignment Pin Design 3D Printed Design
e Viewing windows at top/bottom module to see specimen Preliminary Design Heating System & Temperature Control:
e Interior must have ample space to work around specimen R e Preliminary designs were modeled based
e Insulation adequate for heat loss and not exposed m - - off calculations and sketches. CONCLUSION
e Modularin 24" tall bodies able to stack upon each other i e Redesigned the current heating system,
e Must allow side-loading capabilities = using dryer heating elements and fans Overall, our thermal chamber improves upon AvtechTyee's current
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can be turned off
e Must monitor temperature at different points in chamber Development e Module Body
e Must have uniform heat distribution across chamber =4 - fabrication & ACKNOWLEDGEMENTS
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