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Pulse Characteristics, HSXD Source Discovery Xenon Flash System

The Discovery Xenon Flash (DXF) System employs a High Speed Xenon-pulse Delivery source (HSXD)
which is considerably lower cost than a laser and under most circumstances generates equally good
results. TA Instruments (Anter) pioneered a reflective optic configuration that effectively harnesses the
power of a Xenon flash tube (similar to the type used to pump pulse lasers), and with the aid of
proprietary wave guides delivers it to the sample inside a furnace. A limitation of this solution is the
distance the wave guide can span and the type of furnace it can operate with. It can effectively work in
systems up to 1200°C, but not above where the sample is more deeply inside the furnace cavity. The
tremendous advantage of the HSXD over the laser is that it is nearly 20 times more efficient, so for the
same power pulse, the power supply is substantially smaller and less complex. Additionally, the absence
of the laser rod and resonator cavity reduces both initial cost, and maintenance cost. Having fewer
critical parts, the expense of operating the system is nearly one half of a comparable laser based unit.

The following are characteristics of the HSXD subsystem, as measured through the standard size wave
guide.
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Figure 1 is a temporal record of the flash (large signal), and of the beginning of the trace for the rear face
sample temperature, recorded concurrently. The small “V” shaped notch on the thermogram signifies
the occurrence of the high voltage trigger pulse. Competitive systems always use this as the “start time”
for the test, because they do not record the flash itself. It is obvious from Figure 1 that such practice is
erroneous as the center of gravity for the pulse as recorded and shown on the trace is some 500us later
than the trigger pulse. This can be very detrimental when thin or highly diffuse samples are tested.
When the t;/; time is below 10ms, this by itself, will cause a minimum of 1% error. In the FlashLine
Systems, this error is totally avoided by the dual recording.

The pulse width at 50% of peak power is typically 600us, varying very little with the amount of energy
for the shot.
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Figure 2 shows the same, but more in the perspective of the entire thermogram. This trace is a plot of
the “as recorded” raw data.
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Figure 3 shows a similar data set as the one shown on Figure 2, but after active filter processing to
remove noise from the thermogram without distortion to its shape.

It is critical to have uniform illumination of the sample over it’s entire front face. It has been shown®
that nonuniformity, often a natural result of using straight laser shots, can lead to as much as 5% error.
The HSXD pulse when it is passed through the wave guide is quite homogeneous.
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! T. Baba et al, “Experimental Investigation of the nonuniform heating effect in laser flash thermal diffusivity measurements”, Thermochim.
Acta Vol218 (1993) pp 329-339
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Figure 4 shows the distribution of intensity measured across the beam, and the variations within the

region (-.25 to +.25in) occupied by the sample. Approximate homogeneity is 95%, considerably better
than what one may obtain from a direct firing laser, especially over time.

Rank 1 Eqn 7061 High Precision Rational Order 5/6
2=1 DF Adjr?=1 FitStdErr=8.3218823e-17 Fslat=2.2616187e+32

14 1
L
1.075+ —_— — = F1.078
5% |[ 1
1,054 I- 1.05
1.0254 1.025
1 -l 1
0.9754 -0.8975
0.954 095
0.925. r 0.925
-05 05

TPN-112



TA Instruments

United States

159 Lukens Drive, New Castle, DE 19720 e Phone: 1-302-427-4000 e E-mail: info@tainstruments.com
Canada

Phone: 1-905-309-5387 e E-mail: shunt@tainstruments.com.

Mexico

Phone: 52-55-5200-1860 ® E-mail: mdominguez@tainstruments.com
Spain

Phone: 34-93-600-9300 e E-mail: spain@tainstruments.com

United Kingdom

Phone: 44-1-293-658-900 e E-mail: uk@tainstruments.com
Belgium/Luxembourg

Phone: 32-2-706-0080 ® E-mail: belgium@tainstruments.com
Netherlands

Phone: 31-76-508-7270 e E-mail: netherlands@tainstruments.com

Germany

Phone: 49-6196-400-7060 e E-mail: germany@tainstruments.com
France

Phone: 33-1-304-89460 e E-mail: france@tainstruments.com
Italy

Phone: 39-02-2742-11 e E-mail: italia@tainstruments.com
Sweden/Norway

Phone: 46-8-555-11-521 e E-mail: sweden@tainstruments.com
Japan

Phone: 813-5479-8418 e E-mail: j-marketing@tainstruments.com
Australia

Phone: 613-9553-0813 e E-mail: sshamis@tainstruments.com
India

Phone: 91-80-2839-8963 e E-mail: india@tainstrument.com
China

Phone: 8610-8586-8899 e E-mail: info@tainstruments.com.cn
Taiwan

Phone: 886-2-2563-8880 ¢ E-mail: skuo@tainstruments.com
Korea

Phone: 82.2.3415.1500 e E-mail: ykson@tainstruments.com

To contact your local TA Instruments representative visit our website at www.tainstruments.com

© Copyright 2012 TA Instruments



