	
	
	Meeting Minutes 

Page 1
25/09/2011



MTRL 466 MEETING MINUTES

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

	Group:
	1

	Current Meeting:
	Friday, September 23, 2011

	Minutes Prepared By:
	Adam Ohashi/Judy Makmillen


Attendees:

Dr. Chad Sinclair
GROUP 1: Jerry Chang, Michael Fu, Judy Makmillen, Adam Ohashi
Agenda:

· Progress on literature reviews; have been revised after comments:
· Review of Al alloys in automobiles (Jerry)
· Al alloys common to automobile applications, composition, usage, vs. steel (Adam)

· Joining methods, focus on adhesive bonding, advantages vs. disadvantages (Judy)

· Paint bake cycle, methods (Mike)

· Progress on literature review and application of applicable models:
· Heat transfer/thermal (Jerry/Mike)

· Have spent some time searching for applicable information (parameters, boundary conditions, models) for heat transfer in Al alloys
· Still pursuing valid resources

· Intend to meet with Daan Maijer, Peter Barr to discuss heat transfer mechanics

· Mechanical properties (Adam)

· Familiar with Verdier’s recovery model; accessed his papers while working at Novelis

· Continuing literature search, locating applicable papers

· Judy has provided some literature based on precipitation hardening

· Adhesive/curing (Judy)
· Has a handle on the concepts of adhesive bonding

· Progress on model: reviewed the paper uploaded by Chad onto the Wiki
· Based on Goran's suggestion, should try and get a model working with those numbers and then work from there

· Have an excel file started

· Need an update on whether we are going to get more specific information from the manufacturer (after a model works we will need supplier specifications) or if we will just use the epoxy in the article

· Met with Goran Fernlund with Shauna from Group 2
Minutes:
Meeting start time: 1:40pm
Meeting end time: 3:00pm
· Literature review:

· Government enforces CAFE Standards in the USA

· Controls emissions

· Penalties on emissions range globally

· Intended to improve fuel economy in cars

· Would be interesting to look into a social economic study of how Al alloys in automobiles affect the push for these standards

· Can Al alloys replace steel in cars? ( Depends…

· Type of loading

· Materials selection charts, Ashby

· Strength-to-density ratio, stiffness-to-density, strength-to-cost, etc…

· Strength vs. stiffness; typically as strength increases, stiffness suffers

· Less weight = less material = smaller cross-sectional area

· Models

· Heat transfer:

· Consider simple case; simple geometry (flat plate), fixed surface temperature, convection

· Define temperature as a function of time and position
· Need to understand differences in convective heat transfer vs. radiation heat transfer
· Mechanical Properties:
· Verdier paper (Recovery in Al-Mg alloys), equation (2), quasi-empirical model (phenomenological) = starting point for recovery model

· Activation energy and activation volume are key variables

· Given change in stress with time, temperature, calculate yield stress at given (T,t)

· Precipitation model requires calculating macroscopic yield stress from microscopic stress changes

· Need to also attribute solid solution stress contribution to overall stress evolution during precipitation hardening
· Adhesion:

· Model has been located, studied, tested by Judy

· Need to consider experimental temperature testing range for validation of the model

· Upper limit for temperature of epoxy curing?

· No access to experimental validation for adhesives, use literature

· All models:

· Critical measurement: sensitivity testing

· Validate initial conditions ( Do they make sense?

· Play around with values at 0 time

· Justify why these values are acceptable

· Have all models be flexible

· Should be able to adapt models to different heating processes, alloy types, epoxies, etc…

· Have variable tuning parameters for easy manoeuvring

· Chad has contacted GM, Novelis

· Specialists of adhesives, Al alloys

· Chad can be the middleman; will communicate question we have to professionals

· Questions must be valid, researched, tried but to no avail

· Do not waste everyone’s time with meaningless/simple/unnecessary questions
Action Items:
· Chad to grant access to Ashby materials selection charts to Group 1
· Jerry and Mike to schedule meeting with Chad sometime on Monday, Sept. 26th to go over progress on heat transfer model
· Jerry/Mike to review the basics of convective heat transfer, apply to simple geometry
· Have decoupled models working by next Friday’s meeting
· Should have an Excel spreadsheet running with model
· Continue literature review on models
· Next meeting: 12:00 pm (tentative) Friday, Sept. 30th
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