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The Degree of Cure:
First stop in the
journey

[FileName, PathName] =

'P 1et)s

[FileName, PathName] = uigetfile({'*.
'Pi Rnother le',PathName) ;

A = [PathName, FileName];
sheet = input(
colrows = input(

m = xlsread (A, sheet,colrows);

##possible convection terms later
##grashof = (9.81 .* .00343 .* (100 .- 25) .* .0094488 .~3) ./ (.0000189 .~2);

ch columns are

WhichCol = input ("W

£ill = m(:,WhichCol) ;

x = £fill(:, 1);
y = £ill(:, 2);

k=1
while k !=0

{
k=1

D=1
Stddev = input ('

[yhat,Lambda] = regdatasmooth(x, y, 'd', D, 'stdev', Stddev);
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Heating Rates:

Dimensionless temperature

Heating rate vs time Alog(T)/t
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Mold Specific Testing:
A Wealth of
Knowledge

Rate Constants vs. Mold Specifictaitons

y = 0.00065026x +0.00006674
R? =0.97906012

0.0008 /

heat rate constant
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V/A*(Wpoly/Wmold)*size dist factor




The DSC:

Using Differential Scanning
Calorimetry

to Quantify Melting

PerkinEl Thermal Analysi:
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Fourier's Heat Equation:
Including Two Temperature
Dependent Sources

9 d d
/T(K(T x)—T) p(x)C, (x)—+p(x) in i ¢ ‘Z \

IN-OUT ACCUM. CONS.

T = Temperature

Cp = Specific heat
K = Conductivity ax,, _
p = Density at Melting Rate

H, = Heat of Crystalization




Solving:
The Hard Part:
Control Volume Discretization

Interface = Heat IN-OUT

\ Node = Where Temp is calculated
° ﬁ / °

Control Volume

Interface = oven air /

In+Acc. —Out 0 0o 1 ;1
—QOut In + Acc. : .2 —TSol'n
0 —Out :
0 —Out In+ Acc T,



Solving:

o

[u(x + Ax) = u(x) +

\

Series expansions for finite differencing

2!

d?u(t)

tZ

(At)?

du(t) u(t + At) —u(t)

dt At
2
W @+ (”@)] P@—Aw—u@)
d’u(x)  u(x +Ax) — 2u(x) + u(x — Ax)
dx? 2! (Ax)?

(x)

(8%) +5;

1 d*u(x)
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Let’s see it in action.




final polymer thickness (mm)

select mold hd
select material v

+ 35 :average H_value

Burn Time (seconds)

pre-cool time (seconds) cooling chamber time (seconds)

ambient temp

1:10 PM
972172017

G - mEBE




. ». :. /vr
. n . | il vr ..we .:_w m%
G R O e

. . e X
.. ., \ r— ’.bx..., L % 3 Cp,

T - arim
.'..




GENERATIONS

Ak

What's the
POINT?






THANK YOU!

Any questions?
You can reach me at dgrimes@centroinc.com

RECOGNITIONS
Steve Harkin and Mike Cairy — Centro Inc. R&D Techs who helped generate mountains of data to provide the “fuel”
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