
Mechanical Engineering Seminar Series

Nanoengineering Materials for
Thermal Transport

Amy Marconnet
Associate Professor
Purdue University

Tuesday, September 24, 2019

4:00 p.m.

2147 GG Brown

Abstract
N anostru ctu ring m aterials al lows independent control  of m u ltiple m aterials properties. High

condu ctivi ty  m aterials su ch  as carbon nanotu be forests are u sefu l  as th erm al  interface m aterials

(TIMs) for dissipating power in  electronic devices, wh i le low condu ctivi ty  m aterials l ike nanoporou s

si l icon for th erm al  barrier coatings and enh anced th erm oelectric perform ance. Beyond th erm al

transport, storage of th erm al  energy  is cri tical  for effective h eat rem oval  for appl ications involving

h igh ly-transient h eat flu xes, and du ring m aterial  processing. Often  to ach ieve th e desired

fu nctional i ty , m u l tiples m aterials are com bined togeth er to form  h eterogeneou s com posites. For

exam ple, in  l i th iu m  ion  batteries, th e particu late active m aterials (with  m icro- and nano-scale

featu res) are sandwich ed between m etal  electrodes and polym erbased separators with  m icroscale

th icknesses to form  m acroscale battery  cel l s. Th is sem inar wi l l  discu ss m eth ods to u nderstand and

control  th erm al  transport and developm ent of accu rate and rel iable experim ental  and analytical

tech niqu es for th erm al  ch aracterization  across m u ltiple length  scales. Fu rth er, I wi l l  h igh l igh t th e

integration  of m aterial  synth esis with  th erm al  property  m easu rem ents and ph ysics-based analysis

to provide new avenu es for im proved m aterials and device perform ance.
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