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PROBLEM STATEMENT FINAL DESIGN, APPROACH, PLAN SUMMARY AND CONCLUSIONS

The School of Music Percussion Studio wants Bars A cost-effective extension was successtully
access to a 5-octave marimba. but a brand new 5 » 3D printed stencils were used as references for the vertical bandsaw. designed and fabricated to convert a 4.3-octave
octave marimba costs $12 006 to $30.000. The « Bars were cut within a 1/8 in. tolerance; holes were drilled for cord suspension using a drill press. marimba into a full 5-octave practice instrument.
proposed project is to fabricate an extension that « Bars were tuned by sanding and measuring frequency to match target notes on 3D-printed tuning jig * Al marimba bars meet acoustic tuning

adds 9 marimba bars needed to turn a Musser  Bulk material removed with a belt sander requirements.

4.3-octave marimba into a 5-octave marimba. * Fine tuning done using a high-grit pad and orbital sander * The original Marimba was not modified or

« Bars finished and cured w/ boiled linseed oll. damaged.

« The fabricated extension maintains structural
stability while being played.

Project Objectives:

 Assess and Design Marimba Extension

 Fabricate Marimba Extension Hardware and Install
Extension

This solution successfully provides an affordable
alternative to purchasing a new 5-octave marimba.
This expansion of musical capability allows
students to practice on a 5-octave marimba but
also provides a framework for future product
development.

FUTURE WORK

* Perform more advanced tuning procedures to
achieve a higher accuracy in frequency (Hertz)
and cents by incorporating more tuning modes.

e Research and Perform Marimba Bar Fabrication

 Document Extension Assembly/Disassembly
Instructions

REQUIREMENTS
_# Description

1 Cost/Budget: Less than $1860 baseline budget

Marimba Frame CAD Assembly

2  Durable Design: repeated student use & practice

« Continue design work to incorporate a more

Original Marimba Preservation/Compatibility: no

3 P . : modular extension that is compatible with more
permanent modifications to the original marimba marimba models and evolve into a product
4 Transportability: Easy assembly/disassembly for development.
storage/transport _ S . _
Acoustics/Marimba Bar Tuning: accurate musical tuning \ S ‘ Refm_e the tuning jig for mcre.ased tuning
D | it e ) @it | : consistency and a more efficient process.
* Create more advanced CAD models to perform
CONCEPTS structural analysis (FEA) for load testing.
Requwements Concept A N
Compatibility (1-2- AN G ' testing
3) TEAM & ACKNOWLEDGMENTS
Cost (1-2-3) 3 1 2 » Capstone Team 26:
Durability (1-2-3) 3 2 2 ®"" » Joshua Adams — Engineering Technology
Transportability (1- , ; , Tuning Jio Setu * Trent Devlin — Engineering Technology
2-3) g Jig P 9 Fabricated and tuned Marimba Bars . Mason Martin — Engineering Technology
Acoustics/Tone (1- - ; o Marimba Bar Tuning Time vs. Experience * Cooper Myers — Engineering Technology
2-3) N i i T * Project Sponsor:
Ergonomics (1-2- ; . . ) RESULTS * Dr. Amy Xin Yin
: b'ﬁ) - Pl s st e - 9 marimba bars successfully fabricated and * WCU School of Music Percussion Studio
Manutacturability 2 2 S tuned to target frequencies and within +/- 10 * Faculty Mentor:
(1-2-3) E cents  Professor Tom Spendlove
Total 16 - 2 = - A semi-permanent extension that allows the * WCU School of Engineering and Technology
Analysis of Alternatives Matrix §40 marimba to be returned to its Origina| design_ Machine ShOp Staff
+ Concept A: Semi-Permanent Extension to attach 23"‘ * Aframe that keeps structural Integrity & design * WCU SCh_OOI of Engineering and Technology
internally, requires disassembly of marimba. " continuity Construction Management Shop Staff
. Concept B: Modular Cantilever Extension e Study of Tuning Process Efficiency References
| _ 1. Table of Musical Notes and Their Frequencies and
« Concept C: Hybrid Folding Removable Structure ol - - —_— : : — - - " Wavelengths
Bar Sequence (Order Tuned)
Concept A was chosen due mostly to a more seamless Tuning time generally decreased as additional bars were 2. Tuning a Marimba
integration into the original marimba’s ergonomics. e e .
completed, indicating improved process efficiency.
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