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Keysight Nano Indenter G200 Overview

The Keysight Technologies, Inc. Nano Indenter G200 provides 
the most comprehensive, quantitative, high-throughput 
nanomechanical characterization.

UNESCO Director General Irina Bokova presented the UNESCO Medal for 
“Contributions to the Development of Nanoscience and Nanotechnologies” to 
Keysight at a ceremony held June 26, 2017 at UNESCO Headquarters in Paris.

Get world-class accuracy in a user-friendly 
instrument
With industry-leading accuracy and flexibility, Keysight’s user-
friendly G200 Nano Indenter for small scale mechanical testing 
achieves unparalleled dynamic range in force and displacement 
using electromagnetic actuation.

Quantify mechanical properties at the nanoscale
The Keysight G200 can quantify the relationship between 
structure, properties, and performance of materials quickly and 
easily with minimal sample preparation. Standard tests may be 
performed on the same day the instrument is installed.

Capabilities for industrial applications
 – Quantitative scratch and wear testing for micro and nano 

scale failure analysis
 – High-temperature local mechanical properties 

measurements
 – Production process optimization
 – Complex in-line quality assurance
 – Customizable test protocols

Keysight G200 Applications 
in the Automotive Industry

Batteries - Mechanical reliability and degradation 
testing
The mechanical reliability and the life cycle of different types of 
batteries are of utmost importance for the automotive industry. 
The Keysight G200 enables researchers to investigate the 
mechanical properties of rechargeable batteries, e.g., lithium-ion 
batteries, nickel metal hydride batteries, and sodium-nickel 
chloride batteries. The Keysight G200 correlates the life cycle of 
the battery and its number of charge and discharge cycles with 
mechanical properties of the electrode materials.

Figure 1. (a) XP-CSM nanoindentation grid and (b) DCM Express nanoindentation 
grid on lithium-ion battery cathode embedded in epoxy and mirror polished for 
mechanical testing. (c) XP CSM standard – hardness [GPa], calculated at depth 
100 nm. (d) DCM Express – hardness [GPa]. (e) XP CSM standard – modulus [GPa], 
calculated at depth 100 nm. (f) DCM Express – modulus [GPa].



03 | Keysight | Quality Assurance And Failure Analysis Solutions - Brochure

Innovative automotive components 
– materials section
Energy efficiency and environmental regulation have a large 
impact on the material selection of automotive components. 
These components range from high-tech composite, solar power 
coating, high strength steel, to aluminum. The Keysight G200 
provides scientists and engineers a fully integrated solution for 
measuring innovative materials, allowing them to keep up with 
the ever-changing demands of the automotive industry. Figure 3 
is an example of fast mechanical mapping on multi-phase alloy, 
obtained within 15 minutes, for 400 data points. Figure 2. Low-voltage FE-SEM image 

of Mg AZ 61 as prepared for nanoin-
dentation. Acquired in back-scattered 
electron (BSE) mode (1024 x 1024 
pixels). Smaller scratches in the β 
phase evidence higher hardness.

Figure 3. Hardness of two-phase Mg AZ 
61. Red rectangles are in the primary 
α phase (Mg-rich). Blue rectangles are 
in the β phase (Al12Mg17). Information 
was acquired in 15 minutes by means of 
Express Test (20 x 20 pixels).

Figure 4. High resolution scan of the nano-scratched region using the same 
nanoindenter instrument. The 3D images show the surface morphology along 
with the scratch, made with a normal force of 50 mN. The arrows indicate surface 
marks, which are most likely caused by buckling and conformal cracking of the thin 
ilm during scratching.

Tire cross-section 
- Local DMA measurement on multi-layer polymer
Dynamic mechanical analysis (DMA) is commonly used in the 
automotive tire industry to the viscoelastic behavior of different 
polymers. Since tires normally have complicated composite layer 
structures, which are designed to optimize different functional 
properties, a cross-section viscoelastic properties mapping of the 
tire is critical for development of new tires and quality control of 
existing tires. Figure 5 is an example of local DMA measurement 
on multi-layer polymer using the Keysight Nano Indenter G200, 
which shows the variation in the cross sectional properties of tire. 

Figure 5. (a) Storage modulus and (b) Loss modulus at 10 different locations along 
a line from the inner layer to the outer layer of a piece of tire sample. 

Hard coatings and thin film 
- wear resistant with quality control
The driving force in developing more advanced automotive 
coating techniques includes enhancing the durability and 
appearance of vehicles in extreme environmental conditions. The 
Keysight G200 enables rapid and automatic wear testing, stretch 
testing, and hardness measurement that meet industry standards 
(ISO/Gage R&R). The G200 guarantees the fastest, highest 
performance in the market.
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For more information on Keysight 
Technologies’ products, applications or 
services, please contact your local Keysight 
office. The complete list is available at:
www.keysight.com/find/contactus

Americas 
Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Pacific
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)

Evolving Since 1939
Our unique combination of hardware, software, services, and people can help you 
reach your next breakthrough. We are unlocking the future of technology. 
From Hewlett-Packard to Agilent to Keysight.

Nanomeasurement Systems from Keysight

Keysight Technologies, the premier measurement company in the 
industry, offers high precision, modular nanomeasurement solutions for 
research, industry, and education. Keysight provides powerful and intuitive 
nanomeasurement instrumentation essential to the automotive industry. From 
R&D to quality control failure analysis, Keysight offers an industry-leading 
solution. 

www.keysight.com/find/nano

Features and benefits
 – Express Test – R&D award-winning ultra-fast automatic 

hardness testing
 – Accurate, repeatable results compliant with ISO 14577 

standard
 – Configurable for optimized routine testing or new 

applications
 – Modular options for imaging scratch, high-temperature, and dynamic testing
 – Outstanding software with real-time experimental control, easy test protocol 

development, and precision drift compensation


