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MTRL 466 MEETING MINUTES

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

	Group:
	1

	Current Meeting:
	Friday, September 30, 2011

	Minutes Prepared By:
	Adam Ohashi


Attendees:

Dr. Chad Sinclair
GROUP 1: Jerry Chang, Michael Fu, Judy Makmillen (absent with notice), Adam Ohashi
Agenda:
· Progress on development of models:
· Heat transfer/thermal (Jerry/Mike)
· Developed a working model for a single sheet of aluminum without the adhesive contribution
· The model used to calculate a heat transfer coefficient is not working but the value has been assumed in the mean time for the heat transfer model

· Recovery softening (Adam)
· Developed a working model for characteristic yield stress softening during annealing

· Model uses K coefficient, activation energy and activation volume as variable parameters

· These parameters are a function of time, temperature and stress

· Some sensitivity testing done, varying values the time, temperatures and stress as inputs

· Require more boundary conditions in terms of time and yield stress to further test sensitivity

· Precipitation hardening (Judy)

· Started on an excel model for the precipitation strengthening

· Some concerns about degree of aging our material has already undergone

· Does this model include over-aging or just peak-aging?

· Judy: For the hypothetical process we are optimizing, would the 6000 series alloy be starting from peak aging, or is the aging step going to be the same as the bonding step?
· Judy: I think I have figured out how to approximate the fraction precipitated from the article, so I don't have any questions on this yet.
· Adhesive/curing (Judy)
· Model constructed for curing of adhesive
· Preliminary sensitivity testing done
· Question from Judy: For sensitivity analysis, would a graph be sufficient to illustrate my findings: that the input parameters (timestep, starting cure) have negligible effect on the time to reach the final cure?
Minutes:
Meeting start time: 1:40pm
Meeting end time: 3:10pm
· Reminder to include Gantt chart/timeline review at the beginning of each meeting
· Used to confirm if everything is on schedule

· Progress on Heat Transfer model:

· Jerry/Mike gave Adam a brief description of the problem, concepts used

· Simple geometry – thin, flat plate

· Newtonian cooling

· Laminar vs. turbulent flow

· Based from oven fan speed

· What sheet thickness is valid for these assumptions?

· Is Newtonian cooling/heating a valid assumption for our process?

· If not, can we use Fourier’s 2nd law?

· No analytical solution, must use numerical

· Heat transfer values obtained from adhesive model; can use a placebo value for now

· Since two types of Al alloys are used on either side of the adhesive, must model the full thickness, instead of half

· Can we use a method of heating that only heat treats the 6xxx alloy while the 5xxx alloy remains insulated?

· 6xxx requires heat treatment for strength, 5xxx softens during annealing

· First validation: Biot number < 1 = model should predict Newtonian cooling
· Second validation: Error analysis

· Require proper Δx values

· Is there a way to resolve the previous temperatures being used for the current heat transfer step calculations?

· Require adhesive layer contribution to heat transfer

· Progress on Recovery model:

· Adam gave a brief overview of the recovery model

· Given T, t, σ
· Plot σ vs. t to approximate K
· Rearrange Verdier’s equ. (2) to solve for Uo and ν graphically
· Use obtained values for Uo and ν to solve for dσ/dt
· For now, T can be constant
· K is a function of T
· Need to find temperature dependence of K
· Use Verdier’s extrapolated data (Fig. 5) and/or Chad’s provided data
· Hold pre-strain constant, vary T

· 5xxx and 6xxx could have different K values
· Is there a possibility to produce a model to derive K?
· Could run the opportunity to perform annealing experiments on 5754 and 6111 to acquire T, t, σ data for recovery model and heat transfer coefficient for thermal model
· Convection furnace

· Thermocouples

· Hardness measurements

· Progress on Precipitation model:

· Very quick overview of what Judy included in the agenda

· Our material can start at an aging of our choice

· Is pre-precipitation required for the T, t which we use?

Action Items:
· Heat Transfer model:

· Validate model vs. analytical solution

· Find the compositional dependence on conductivity

· Add adhesive element to model
· Recovery model:

· Find realistic data

· Use extrapolation from Verdier, Chad’s data

· Look into feasibility of modeling K

· Judy – touch base with Chad before next Wednesday

· Chad – provide a copy of Ashby to Group 1

· Is available for meetings on Wednesday if need be

· All Group Members – Think about putting together the midterm presentation
· Next meeting: Friday, October 7th, 2011
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