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Does your day-to-day analysis require you to observe the transitions and behaviors of plastic materials or lead-
free solders against heat? Does your lab explore nanomaterials in high-stress environments? Are you performing
quality control of the melting fraction of milk chocolate, trying to determine the cracking point in caramel?

You may not be doing your best work with the antique differential scanning calorimeter (DSC) or other methods
you use right now. And there are some easy signs to look for so you can figure that out.

Seven signs, to be exact. You can find those signs in this guide and decide for yourself if your lab needs
something new.

This is written as an end-to-end resource for anyone working in a lab with a differential scanning calorimeter. You
don’t have to be hands-on with the instrument to get something useful from this guide. It’s meant to help
everyone in the lab contribute to the success of every application using a DSC, or an alternative. 

So put on your reading glasses and start scrolling. These 7 signs could have a huge impact on job satisfaction for
every colleague in your lab.

DOES YOUR DAY-TO-DAY ANALYSIS REQUIRE YOU
TO OBSERVE THE TRANSITIONS AND BEHAVIORS
OF PLASTIC MATERIALS OR LEAD-FREE SOLDERS
AGAINST HEAT? 
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YOUR CALORIMETER
LOSES HEAT SIGNALS. 

SIGN #1:

A calorimeter can lose heat signals during
operation, resulting in uneven heating within the
unit. As you can imagine, this signal loss results in
inaccurate measurements and likely, an inauthentic
final result.

If you’re struggling to control or maintain the
temperature during operation, this is the first sign
that your lab needs a differential scanning
calorimetry upgrade.

An excellent DSC can measure different samples with high precision and high repeatability, and
choosing the right differential scanning calorimeter for your unique application takes some thought. To
get started, you’ll need to know about:

The kind of samples you
need to examine

The kind of measurements
you need to take of those

samples

What test conditions you
need to create 
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THESE MEASUREMENTS
CAN BE FOR: 

MELTING CRYSTALLIZATION

PURITY ANALYSIS

GLASS TRANSITION

CURING SPECIFIC HEAT CAPACITY

MEASUREMENTS

A differential scanning
calorimeter can help an
operator identify the
melting point or enthalpy of
a sample like butter or
chocolate during the
melting process.

Crystallization occurs when
a liquid solution or a melted
solution forms solid crystals.
With a differential scanning
calorimeter, you can
measure crystallization in
polymers and
pharmaceutical materials.

Differential Scanning
Calorimetry is a common
method of conducting purity
analysis, a measurement
method often used for
pharmaceutical drugs and
food products to identify
substances with impurities. 

As the temperature increases
within a differential scanning
calorimeter, a solid material
transforms into a rigid glassy
material. This measurement is
often used for the quality
control or R&D of various
polymers. 

Often used for measuring
polymeric products,
Differential Scanning
Calorimetry is useful for
identifying the degree of
cure in a sample. 

If your application requires you to observe your samples in real-time, analyze photochemical reactions,
or take general DSC measurements of a sample, a reliable differential scanning calorimeter supports
your process from start to finish; research and development of a product, all the way to quality control. 

Hitachi’s NEXTA® DSC Series can carry out these measurement processes for polymers, inorganic
materials, pharmaceuticals, and food products - among others - and allows you to physically view
crystallization and the glass transition, for example, of samples at low temperatures to -50°C for unique
insights into material behavior. 

Heat capacity (Cp) is a
common measurement taken
for many materials like
polymers or engineering
materials. It is the measure
of the amount of energy a
sample can hold.
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YOUR CALORIMETER
DOES NOT SUPPORT
TEMPERATURE-
MODULATED DSC
TECHNIQUES. 

Temperature Modulated DSC is a technique
that combines periodic temperature control
and constant rate temperature control to
obtain heat capacity component (reversing
heat flow) and kinetic component (non-
reversing heat flow) data simultaneously.

Most differential scanning calorimeters use
either power compensation or heat flux.

Heat flux measures the material changes of a sample against the
material state of a reference. Unlike heat flow calorimeters, heat
flux calorimeters usually feature only one furnace in their design.
The sample and the reference are connected by a path that allows
heat to flow between them. 

Power compensation refers to the difference between the thermal
energy applied to the sample versus the reference material per unit
of time. Using specified programs that vary in temperature, the
difference is measured to equalize their temperature, helping a user
determine the properties of a sample. 

SIGN #2:

So, how do you know which heating technology is right for your application? 

While both heat flow and power compensation provide accurate and repeatable data, some
applications may benefit more from a specific DSC method.

Most labs choose heat flux DSCs, like the DSC7000 Series from Hitachi. A furnace within the
detection unit, which is equipped with multiple new thermocouples and a three-layered insulation
furnace design, making for better temperature following capabilities than most other models on the
market, while suppressing the influence of baseline fluctuation. This improves the overall
repeatability of the DSC you perform in your lab.
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Differential scanning calorimetry relies on temperature repeatability and calorimetric repeatability.
That’s why the days of sticking your sample in an oven with a thermometer had to go.

Regardless of how big or small your sample pool is, your successive calorimetry measurements
need consistency to confirm your data is reliable.

Your testing lab or facility’s reputation, your testing capabilities, and your daily work depend on it.

So if your measurements aren’t consistently repeatable, that’s a big tell your application will benefit
from a new DSC. 

When you choose that new DSC, ask yourself - how tight do my repeat values need to be?

The answer varies from industry to industry, of course. Some labs might be okay with slight
variations in temperature. For others, it might compromise their product entirely. 

Always err on the side of caution, and choose a differential scanning calorimeter that will give you
tighter repeat values than you think you need.

YOUR MEASUREMENTS AREN'T
CONSISTENTLY REPEATABLE

SIGN #3:
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DSC600/DSC200
Baseline Reproducibility      5µW

 
*With electric cooling unit -50 to 300°C, 10°C min cycle

The repeatability of your calorimetry relies on accurate and consistent baselines. If your baselines
are off, so is everything else.
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If you want very stable baseline temperatures, Hitachi’s NEXTA® DSC creates the most stable
baseline temperatures currently available. For DSC equipment operators, it means incorrect
measurements caused by heat fluctuations during measuring procedures are eliminated.

If you have a little more flexibility in the precision of your baselines, Hitachi’s DSC7000X comes at a
lower price point and still achieves highly stable baselines of +/-5µW within -50 -300°C, which are
appropriate for many quality control processes.

YOUR BASELINES
FLUCTUATE

SIGN #4:
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Signal/Noise Ratio
DSC600 Noise/Sensitivity: 0.05 µW/ 0.1 µW
DSC600 Noise/Sensitivity: 0.1 µW/0.2 µW
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Sensitivity is at the core of differential scanning calorimetry. That’s why it’s used by industries with
a low tolerance for error or variation. 

Binding interaction
Material stability
Product purity

Pharmaceutical and biochemical testing companies often use DSC equipment to measure: 

Working with inadequate sensitivities within your DSC testing can result in inaccurate
measurements. They also reduce the types of samples you can accurately measure.

In ultra-sensitive applications, like testing for purity in pharmaceuticals, a missed transition or
behavior change due to unreliable baselines could compromise an entire testing cycle, as well as
the product being tested. 

Hitachi’s NEXTA® DSC Series also uses a proprietary thermopile-type DSC sensor not commonly
used in DSC calorimetry. It allows a high sensitivity of 0.1 µW or lower, making it a universal
solution for many labs and allowing users to capture the entire depth of transitions.

YOUR CALORIMETER MISSES
SMALL CHANGES BETWEEN
TRANSITIONS

SIGN #5:
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Cooling units can help reduce or completely
eliminate troublesome exchanges during DSC
testing. They also expand the types of testing
your calorimeter can perform. 

The way a material cools after the application of
heat gives operators a lot of insight into the
sample’s behavior. 

That’s why it’s ideal for most operators to work
with DSC testing equipment that can integrate
with cooling equipment. 

If your calorimeter can’t integrate with a cooling
unit, you’re limited in the sample types and
phases you can measure. 

There are two types of cooling options available:
electrical cooling systems and LN2 cooling
systems.

is ideal for any industry looking for precise control over its cooling temperatures. In this method, the
temperature changes consistently every minute and with high precision through the procedure. 

For DSC operators looking to measure crystallization or recrystallization, electrical cooling is the best
option to effectively analyze material behavior. 

is exactly what it sounds like. Where electrical cooling is gradual and monitored, LN2 cooling aims to
cool a sample as fast as possible. DSC testing tools often achieve this by shutting off the heat within
the DSC furnace or even submerging the sample within liquid nitrogen.

LN2 COOLING

ELECTRICAL COOLING

YOUR CALORIMETER
DOESN'T KNOW HOW TO
BE COOL.

SIGN #6:
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Diversify the kinds of testing you do
Simplify routine testing procedures 
Maximize your volume of testing 

A good calorimeter takes accurate and repeatable measurements, getting the job done. But an
excellent DSC calorimeter makes your job easier and allows you to expand your testing possibilities
by hosting expansions that enhance your testing processes. When you work with a calorimeter that
can pair with additional measuring accessories, you can:

The most common DSC accessories found in labs like yours today include:

AUTO SAMPLER UNITS

UV IRRADIATION UNITS

If it’s compatible, you can attach an auto sampler unit to your
differential scanning calorimeter. It’s ideal for capturing routine
measurements and essential for anyone collecting
measurements from a large sample source. It simplifies daily
measurements without sacrificing accuracy. 

Some DSC tools are compatible with UV Irradiation Units.
These facilitate photochemical reaction measurements, and
generally attach to the calorimeter in about 30 seconds via a
simple port-to-port interface as seen in the photo above. 

YOUR DIFFERENTIAL SCANNING
CALORIMETER DOESN’T SUPPORT
DSC SYSTEM EXPANDING AND
UPGRADING FUNCTIONS

SIGN #7:
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OBSERVATION UNITS

With compatible DSC equipment, observation units allow
users to visually observe their samples during measurement
using a high-resolution camera and an observation window. 

This feature comes built into models in Hitachi’s NEXTA® DSC
Series. 
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Here are some examples of the insight that Hitachi’s “Real View” feature offers.  It allows
observation of activity at temperatures as low as -50°C and assessment of real-time changes in
shape, size, and color, not usually seen within a furnace. 

With these modes of expansion, you can achieve more sophisticated, detailed, and diverse thermal
analysis results in your lab or QC testing facility. 
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WHAT IS DIFFERENTIAL SCANNING
CALORIMETRY (DSC)?

A forgetful man once left a chocolate peanut butter cup and a milk chocolate candy bar in his hot
car on a warm day. Once he returned to his car, he found both chocolate treats (which he was
planning on enjoying after the meeting he just attended) looking a little disfigured, sitting on his
passenger seat.

Knowing he’d made a huge mistake by leaving his beloved chocolates in his hot car, he desperately
tried to salvage whatever sweet glory he could. Since the chocolate peanut butter cup is only semi
chocolate and mostly peanut butter, he thought, it’s probably a lot less melted than the milk
chocolate candy bar, which is fully made of chocolate.

To his surprise, the chocolate peanut butter cup softly squished between his fingers as soon as he
picked it up. The milk chocolate candy bar had melted and softened quite a bit too, but could
probably be saved by a refrigerator and some patience. 

The forgetful man was a little shocked that the chocolate peanut butter cup melted faster than the
milk chocolate candy bar, as he thought the more homogenous composition of the milk chocolate
would’ve turned into warm chocolate milk pretty fast! Why does one type of chocolate melt faster
than the other? wondered the forgetful man.

A DSC operator can answer that question in depth.
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How long does milk chocolate take to melt?
At what temperature does milk chocolate begin to transition out of its primarily solid state?
What’s the melting point and enthalpy for chocolate ganache?
Does milk chocolate melt as fast as ganache? Or faster?

Polymers
Engineering materials
Chemicals
Foods
Pharmaceuticals
Fabrics
Copier toners
Cosmetics

And of course, a differential scanning calorimeter measures more than just sweet chocolate treats. 

DSC operators commonly use them to complete the thermal analysis of:

… among others. 

You could determine the melting peak of polypropylene, the plastic packaging that the chocolate
comes in, among other polymeric materials.

Differential Scanning Calorimetry is a method of measuring the changes in the physical properties of a
sample, like chocolate, over time and against heat. 

Some questions a DSC operator could answer about chocolate could be:
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APPLICATION
RECOMMENDATIONS

FOOD PRODUCTS

Performing quality control of cooking oils, butters, or fats? 

For this application, we recommend differential scanning
calorimeters with the capability to attach to an observation unit,
as well as electrical cooling.

PLASTICS

Evaluating the behavior of molded plastic products during the
manufacturing process?

For this application, we recommend a differential scanning
calorimeter that features an electrical cooling unit or LN2 cooling
unit, as well as the ability to attach to an autosampling unit.

PHARMACEUTICALS

Conducting a purity analysis of phenacetin or other
pharmaceutical drugs?

For this application, we recommend differential scanning
calorimeters with high sensitivity, high repeatability, and the ability
to connect to an autosampler.

FABRIC

Do you need to assess the relationship between engineering
plastics and various polyamides (like nylon) and their melting
temperatures?

For this application, we recommend a differential scanning
calorimeter that uses an electrical cooling unit or LN2 cooling
unit, and the capacity to attach to an observation unit.

LEAD-FREE SOLDER

Looking to measure the dependence of measuring temperature
within nickel materials?

For this application, we recommend a differential scanning
calorimeter that uses an electrical cooling unit or LN2 cooling
unit.
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Analyzing the wear qualities of various cosmetics like skin
foundation or lipstick? 

We recommend a differential scanning calorimeter with high
sensitivity and high baseline repeatability.

PROTEIN

When heat is applied to protein, protein structure breaks down. 

If you need to observe the thermal denaturation of protein
products, we recommend a differential scanning calorimeter
that can attach to an observation unit and uses an electrical
cooling unit or LN2 cooling unit.

SILICONE RUBBER

Looking to determine the exothermic crystallizing peak or the
endothermic melting peak of silicon rubber?

We recommend a differential scanning calorimeter that uses
an electrical cooling unit or LN2 cooling unit.

COPIER TONERS

Need measurements of glass transitions within toner resins? 

To complete an accurate analysis, we recommend a
differential scanning calorimeter with the capability to attach
to an autosampling unit.

COSMETICS

APPLICATION
RECOMMENDATIONS
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WHAT'S NEXT?

With these 7 signs in mind, you can now accurately assess whether or not your lab needs a DSC
upgrade. 

You just got a lot of information about the most important parts and features in DSC testing
equipment.

Even if you’ve been working in labs with DSCs for your entire career, you’ll find the technology has
evolved quite a bit since the last unit your lab bought. That’s because, with new materials on the
rise in various markets, the testing equipment itself has grown with the products it needs to inspect. 

A differential scanning calorimeter is a long-term investment that maximizes and diversifies the
testing potential in your facility. 

Maybe it turns out you want to learn a little more and see if a specific unit can give the lab what it
needs. 

You’re going to get a few quotes, so start with Hitachi - the obvious leader in the DSC space. Click
here for these two leading models that are available to ship anywhere in the world. 

7 SIGNS

Your Application Will Benefit from New
Differential Scanning Calorimeter Technology

16www.yamato-usa.com

https://yamato-usa.com/product/differential-scanning-calorimeter_nexta-dsc-series/
https://yamato-usa.com/

