

COMPOSITE ELECTRIC GUITAR BODY LAYUP

Preston Michaels

Description of Activity
· Layup kitted composite material for vacuum cure process of composite electric guitar body (bottom).


Learning Objectives:


1. Students will verify designed strength, weight and thickness of guitar body per 3D designed composite structure
2. Draping properties of various materials
3. Desired finish using various release methods
4. Desired fitting of Top and Bottom of guitar body (Tolerances)
5. Strength vs Weight 
6. Sound characteristics vs wood body


Standards:

	
HS-PS2-3.
	Apply science and engineering ideas to design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision.* [Clarification Statement: Examples of evaluation and refinement could include determining the success of the device at protecting an object from damage and modifying the design to improve it. Examples of a device could include a football helmet or a parachute.] [Assessment Boundary: Assessment is limited to qualitative evaluations and/or algebraic manipulations.]


http://www.nap.edu/openbook.php?record_id=13165&page=59
	Scientists use models (from here on, for the sake of simplicity, we use the term “models” to refer to conceptual models rather than mental models) to represent their current understanding of a system (or parts of a system) under study, to aid in the development of questions and explanations, and to communicate ideas to others [13]. Some of the models used by scientists are mathematical; for example, the ideal gas law is an equation derived from the model of a gas as a set of point masses engaged in perfectly elastic collisions with each other and the walls of the container—which is a simplified model based on the atomic theory of matter. For more complex systems, mathematical representations of physical systems are used to create computer simulations, which enable scientists to predict the behavior of otherwise intractable systems—for example, the effects of increasing atmospheric levels of carbon dioxide on agriculture in different regions of the world. Models can be evaluated and refined through an iterative cycle of comparing their predictions with the real world and then adjusting them, thereby potentially yielding insights into the phenomenon being modeled.
http://www.corestandards.org/ELA-Literacy/RST/11-12/1/
	http://www.corestandards.org/Math/Content/HSS/ID/A/1/

	HS-PS1-2.
	Construct and revise an explanation
Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to explanations and designs that are supported by multiple and independent student-generated sources of evidence consistent with scientific ideas, principles, and theories.
· Construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources (including students’ own investigations, models, theories, simulations, peer review) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future.
 for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties. [Clarification Statement: Examples of chemical reactions could include the reaction of sodium and chlorine, of carbon and oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to chemical reactions involving main group elements and combustion reactions.]





http://www.nap.edu/openbook.php?record_id=13165&page=106
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=98

	HS-PS2-6.
	Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.* [Clarification Statement: Emphasis is on the attractive and repulsive forces that determine the functioning of the material. Examples could include why electrically conductive materials are often made of metal, flexible but durable materials are made up of long chained molecules, and pharmaceuticals are designed to interact with specific receptors.] [Assessment Boundary: Assessment is limited to provided molecular structures of specific designed materials.]


https://www.nextgenscience.org/topic-arrangement/%3Ca





Materials Required:

· 3D printed models (ABS)
· Wood Base Mold (CNC)
· Glues and Epoxies
· Various GF and CF materials, advanced FRP materials (pre kitted)
· Guitar electrical and part kits
· Release agents
· Bagging materials





Safety:

safetys:




· PPE needed for applicable tool use and materials
· MSDS knowledge of materials
· Environment needs for various materials
· Tool Safety use sign off


References:

For the Epoxy Basics e-Book, visit:
www.ptwatercraft.com 
For more information on Hexel HexForce Reinforcement, visit:
www.hexcel.com 
[bookmark: _GoBack]See also the DOD Handbook on Composite Materials 



 
Activity:


	WET LAYUP PROCEDURE
· Verify Kitted Material
· Clean and Release Mold (pre made)
· Weigh Material for Epoxy ratio
· Prepare mold for vacuum bag
· Pre-cut all bagging materials (Perforated release, bleeder, solid release, breather, Vacuum bag)
· Probe and Vacuum gauges
· Wet out cloth, one at a time, between separate solid release films, place in mold, spread out air for full contact with mold-10 minute working time
· Verify all ply layups -
· Install all materials, in order
· Bag and vacuum, maintain 1-3lb loss in 15 minutes
· Debag after 24 Hours, remove with wedges
· Deburr edges  and seal with back coat of epoxy



Quiz:


· See Attached E-mail for Quiz


Reviewing Faculty Cohort Members:

· Sean Eaton- CTE Director BISD 303 district
· Patrick Dalrymple – Guitar Teacher BHS
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