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TOPEM® Principle
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characterization of the system by a test-signal with a wide frequency range
test-signal: stochastic temperature perturbation & 7(%)
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TOPEM® Principle

Step 1 Measured curves, T(t) and ¢ (t)
Step 2 TOPEM evaluation

(system charcterization)
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Quasi static curves

Step 3
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Step 4  Frequencies

Frequency dependent curves
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TOPEM®: measuring program

Modulation function (switching times)

14 —

At AL, FRS5:A ¢t . =15s; At _=30s
g | (default)
[d% Hedtdncy hEadirbmentsS
| larger A (At =500 s ); heating

et

Time rate

tmax

minimum switching time: high frequencies -> instrument behavior

maximum switching time: low frequencies -> sample behavior

A t . tosmall -->less sample information (noisy results)
At _tolong -->no switch in an evaluation window (noisy

max

results)
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TOPEM®: measuring program

Modulation function (pulse height)

14 —

AL At glass transition, crystallization,
. evaporation, etc: £ 0.5 K (default)

melting, 1st or 2nd order phase
y i | transition: £ 0.05 <+ 0.001 K

Time

The puls hight is determined by the thermal behavior of the sample
(linearity)

puls heightto low --> noisy results
puls heightto large --> non linear conditions (possibly wrong results)



TOPEM®: measuring program

The maximum heating rate depends on the
minimum width of the calculation window

_ At Example:
(L TR IREL . W | | calculation window: 120 s
oo | []
o] MRV e FH LR minimum duration of the
thermal event: 6 min
2: , ‘2‘2 , jz , zz , 18‘;" = sz = 1‘2‘2 = 1?"";5 wdith of the thermal
event: 10 K
Windows width < A t/ 3 B

maximum heating rate:
10 K/ 6 min = 1.7 K/min
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TOPEMP®: data evaluation

A R
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Width of calculation window A £,,  Sample response parameter n,
Shift of calculation window A £ Instrument response parameter n,

Width of smoothing window A ¢

smooth
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TOPEMP®: data evaluation

Sample response parameter n,

Instrument response parameter n, Impuls response function

&
x 10
E I I I

n,= t/0.1s (sampling interval)

n,= 2 2p-- -

n, characterize the relaxation of [ [}
the impulse response function. g\ }-i

Roule of thumb: AR I N
large n, --> large frequency range || ||

default: n, =20, n,= 45
(FRS5, Al-crucible)

HSS7( Al-crucible):
n, = 60 (= 45s 6.0s
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TOPEMP®: data evaluation

calculation window
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TOPEMZ®: data evaluation

calculation window

windows width £, <A t/3

mwW 1

0.5-
0.0 {[!

-0.5 ik

101
© 6 8 100 120 140 160 °C
0 20 4 6 8 100 120 min
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TOPEMP®: data evaluation

calculation window

windows width £, <A t/3

Ks”-1

large £, --> better signals - | )\N\J\N\N\M\MN\
0.2
t Jsi= 10 (n +n,) " \’\

-0.24

lower limit Window width
t Jsi= 20 (n +n,) mvzv}
default A
8 t,/si= 50 (n,+n,) 0 100 200 300 400 500 A
= optimum
=
“ I . . "
= t,/si >> 50 (n,+tny) si: sampling interval
rr very low frequencies default: si=0.1 s
=
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TOPEM®:conclusion
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FRS5 sensor and Al- crucibles

method evaluation
A Puls hight | Puls width | calculation | Window | na nb |remarcs
/¥/min | /K /s window shift
/s /s
Hizh =05 |1 15..30 =120 =10 20..50 | 45 | Calculation
precision melting to very low window:
with =0.1..0.002 |frequencies Threein athermal
frequency 15..100 =1000 200 event,
evaluation ..500
Fast =0.5 =0.1 15..30 120 =10 50 45 | Eest results:
pProcesses (na+nb)50*sampling
interval
normal 05.2 |1.0002 15..30 120 L. 2,20 |45
Measurements 10 normal.
(na+nb)20*sampling
interval
Fast 5.15 0.5..1 5..15 15..30 1 2.5 45 |not recommented
Mmeasurements melting
=0.1
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