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MTRL 466 MEETING MINUTES

	Project Name:
	Process Modelling for Adhesive Bonding of Aluminum Automotive Sheet

	Group:
	1

	Current Meeting:
	Friday, October 6, 2011

	Minutes Prepared By:
	Adam Ohashi


Attendees:

Dr. Chad Sinclair
GROUP 1: Jerry Chang, Michael Fu, Judy Makmillen, Adam Ohashi
Agenda:
· Gantt chart / timeline review:

· On time for model development

· May require more time for verification / tuning / sensitivity

· Need to begin building the midterm presentation, midterm report ASAP
· Progress on development of models:
· Heat transfer/thermal (Jerry/Mike)
· Developed a working model for heat transfer for a basic Al-epoxy-Al configuration panel, printing out reasonable values based off placebo data
· Adhesive layer contribution to heat transfer determined

· 2 surface nodes, 5 internal nodes
· Sensitivity testing underway; no determination of Δx value yet

· Conductivity dependence on composition?

· Recovery softening (Adam)
· Developed a working model for characteristic yield stress softening during annealing of 5xxx, sensitivity tested
· Model uses K coefficient, activation energy and activation volume as variable parameters

· Activation volume is the key tuning variable
· Relation between volume and temperature?

· Uo is defined by activation energy Q in Al-Al diffusivity

· Model based on Verdier equ. (7)

· More “physical” relation to material softening
· Precipitation hardening (Judy)

· Developed an excel model for the precipitation strengthening of 6xxx
· Good agreement with the given data (plot attached)

· Have implemented additive (non-isothermal) Avrami equation and confirmed that it gives the same results for fraction precipitated

· For presentation next week: what other verification should we produce, should we put generate data for process?
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· Adhesive/curing (Judy)
· Developed a model for curing of adhesive, sensitivity tested
· Using t0.90 at 180C to evaluate the sensitivity of the model to varying α0 and Δt
· Midterm presentation:
· Delegate sections of presentation for midterm

· Should include: introduction, literature review, objectives, needs & constraints, models used and why, validation, future work 
Minutes:
Meeting start time: 1:10pm

Meeting end time: 3:00pm
· With group 2, went over the details for the project midterm report, as per the template provided by Ed
· Needs: need statement, should explain why our customer requires the product of our project, gives rationale
· Emissions restraints (impetus of gov’t) ( fuel economy ( lightweight vehicles ( Al vs. steel, processing efficiency
· Usage of modeling = predict outcome/feasibility, save time/money/resources

· Adhesion to replace welding, Al to Al
· Constraints: require explanation/justification, hard vs. soft, differentiate from objectives

· Alloy type, geometry, heating equipment

· Problem specification: design requirements based on needs/constraints

· Be specific! Only one page available

· Free variables = temperature, fan speed, heating type (convection vs. conduction vs. radiation), heating orientation (1 side vs. both sides)

· Technical review: literature review of paint bake cycle, Al alloys usage (5xxx & 6xxx), adhesive properties

· Design options: explain design options (which model and why), process for selection, future enhancements/changes

· Model = physical meaning, justify usage of each model

· Show validation of each model, fit of data

· Future work = couple all models, define how we can calculate efficiency

· Team responsibilities: communication, delegation of tasks, Gantt chart/timeline

· Can link to Wiki

· Discussed logistics of presentation
· 10-12 slides, 15 maximum

· Can be similar to report structure, requires more synthesis to extract key points

· Have an interesting first slide to grab attention

· No need for an overview slide

· Put references on the slides where data/ideas appear, not on an end slide

· Review of progress on models:

· Heat transfer (Mike/Jerry)

· Al-epoxy-Al configuration

· Require data from adhesion model for heat transfer data from epoxy

· Require density, heat transfer coefficient, specific heat of epoxy

· Can use literature, databases

· Recovery (Adam)

· Activation energy range = 120 kJ/mol to 170 kJ/mol

· Can account for Al-Al and Mg-Al diffusion

· Normalize the stress to account for the fully recrystallized yield stress

· Find the pre-strain dependence on the model

· Find data for lower temperature testing

· Currently only have from 200C to 250C, need temperatures from 140C to 200C

· Precipitation (Judy)

· Confidence in Avrami equ. From 5% to 95%

· Stress should realistically peak then diminish against time

· Adhesive (Judy)

· Adjust the adhesive model to provide a heat flux from the epoxy
· Action Items:
· Have a report draft (can be point form) with main ideas wanting to be discussed by Wed. 12th
· This should aid in organizing for the presentation

· Adam to create a Google Doc for point form ideas for report/presentation

· Group members to add their own ideas

· Heat transfer model:

· Confirm appropriate values for epoxy
· Complete validation used to justify parameters/data for numerical model, compare Newtonian cooling

· Recovery model:

· Find pre-strain dependence of model

· Find data for lower temperature testing (140C)

· Fix for stress normalization

· Precipitation:

· Create a 5%-95% confidence interval for the Avrami equ. to account for stress drop

· Adhesive:

· Provide the heat transfer model with heat transfer data for epoxy
· Next meeting: Chad would like to have a dry run of the midterm presentation on Wednesday, October 12th, 2011
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