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We have been realizing the enhancement of performance and product differentiation by conducting
research and development based on the visualization of the phenomenon in the area of fundamental or
core technologies regarding noise, thermal fluid, vibration, control and others required by various
products.

For example, to lower noise thoroughly, visualize what the source of the noise is and where the noise
comes from and other options. Because noise (also heat and vibration) cannot be seen, we will get to
the bottom of the phenomenon by making good use of the world's largest-scale acoustic testing
laboratory and advanced simulation technologies in computers.

Also, we are working on future-oriented technology, such as automation or control for remote
operation, sensing or HMI (Human Machine Interface).
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The Materials Technology Center has been conducting research and development to enhance the
performance, durability and reliability of the key components, parts of construction machinery, the core
of which is material technology. What we have been especially focusing on recently is tribology
technology (technology regarding slide, such as friction, wear and lubrication) which is the technology
common to hydraulic equipment, engines, reduction gear and others as well as material technology
which covers power electronics, such as motors and capacitors, which are equipped with hybrid
construction machinery. We also continually conduct research and the development of the basic
components/materials, such as gears, seals and oils. Analysis, breakdown operation is also an
important role to solve the material related quality problems early which have arisen from the markets
and development process in the Komatsu Group.
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Analysis example (state where sulfur content in oil has penetrated into
cracks occurring in components)
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The very best performance of construction machinery, such as driving, turning, stopping, excavating and
carrying with clean exhaust gas and high fuel consumption efficiency, is extracted by the electronic
control of engines and vehicle bodies. The hybrid hydraulic shovels achieved a fuel consumption
reduction of 20% compared to the standard vehicles by the regeneration of the deceleration energy and
engine + the electric motor assist control during the turning of the vehicle bodies.

Also, on the “SMARTCONSTRUCTION™ sites which Komatsu promoted, we have been contributing to
the tremendous enhancement of productivity on the operational site by conducting automatic control on
machine control bulldozers and hydraulic shovels, which realized the semi-automation of work machine
operations through three-dimensional design data and the detection of the location of a vehicle and
waork machine.
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Komatsu develops systems for analyzing, examining, and managing data collected from vehicles around the

world in order to realize Komatsu's DANTOTSU products, services and solutions. Komatsu has been gathering,

analyzing and applying to business the inside states or usages of vehicles by connecting the construction

machinery around the world via networks before the Internet of Things (loT) or big data had begun to be

discussed in the world.

[System example]

1) The system called KOMTRAX to watch and analyze the state of construction machinery;

2) The system for mine construction machinery called KOMTRAX-Plus to watch the state of a vehicle and to
analyze big data.

Through the above system development, we have been contributing to the new business model of KOMATSU.
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The Field Automation Development Center (FADC) is in charge of developing the AHS (Autonomous Haulage AHS DR

System). AHS has been operating in mines in Chile and Australia since 2008, and provides solutions for Conceptual diagram of AHS
large-scale mining customers in terms of total cost reductions by improving safety, productivity, and operating
efficiency. The FADC, together with Modular Mining Systems (MMS) and Komatsu America (KAC), is continuing I

development on a day-to-day basis to improve the functionality and performance of AHS control systems and
vehicular control systems.
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The System Development Center plays a part in the
development of DANTOTSU products and solutions

through the development of software for the vehicle
control contraller.
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Developing the next generation of Komatsu by demonstrating the latest electronics control technology and ICT technology
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Unified development and
production base in the world
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Development and production of
components for hybrid construction
machinery and electronics components
which control the operation of
construction equipment.
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Development of a new solution for

computer aided construction which
uses foundation technology and the
latest ICT technology.
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Development of an operation system
which enables fully unmanned
operation for 24 hours at a mine site.
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At Hiratsuka district, unified development and production of hybrid components/electronics components, creation of core technology in the future,
and the research and development of fundamental technology are being carried out. Product development is made by repeating strict tests at the

quality checking dedicated department on a prototype which is produced based on a drawing designed by the development department. Only
products that pass the test will be produced at the factory.
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Development Division Technology Innovation Center
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Development Division Materials Technical Center
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Development Division System Development Center
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ICT Solution Division Business Innovation Development Center
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ICT Solution Division Field Automation Development Center
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Establishment of Electric Research Center(Laboratory)
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Establishment of Electronics Device Center
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Establishment of research headquarters in Manda
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Establishment of Electronics Business Department
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Started production of KOMTRAX
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Establishment of Shonan Plant

Started production of Hybrid Components
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General construction machine components
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KOMTRAX terminal Vehicle body Pump controller KOMTRAX terminal Vehicle body Transmission controller
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Electronic component mounting
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Install electronic components, such as
resistors, condensers, ICs, etc. on a printed
circuit board on which solder paste is printed,
heat and cool by reflow oven and solder them.
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Carry out image inspection to check whether
parts are properly mounted.
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Substrate function inspection
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Carry out as many as 500 item inspections for
each piece of printed circuit board.
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Unit assembly
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Install a printed circuit board completed in

the previous process onto a case by using
procedures indicated in the PC.
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High temperature functional product inspection
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Carry out strict inspections to check whether

the product properly operates in high
temperature.
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Program writing
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Install a program in the final stage to allow

having a function which suits the type and
destination.
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Komatsu's goal is to provide DANTOTSU products, services, and solutions for any
customers, and its ICT Development Center plays a key role in achieving the goal.
Qur products, such as construction/mining machinery are equipped with controlling
devices, communication netwarks designed by ICT Development Center to exhibit
cutting-edge technology at customers’ working site.

The standard built-in device, KOMTRAX, is utilized for acquiring machine
location/operating data from remote places worldwide and bring both trading
agencies and customers better service and benefit, respectively.

In computerized construction site, automatic machine control function is performed
by detecting and comparing three-dimensional design data of the construction site
and vehicle positions with using such devices, which contributes to dramatically
improved productivity at the operating site.

To achieve not only worldwide communication and big data analyzing system from
work sites efficiently, but also further evolution of construction/mining machinery,
Komatsu has been engaged in further improvements of construction/mining
machinery by realizing such as position detection of machines, obstacles detection
and topography by using advanced sensing technology and data processing
technology.
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Komatsu achieved the hybridization of construction machinery ahead of other
companies. The Power Electronics Development Center is in charge of
development of the hybrid system which is the key component for construction
machinery. The hybrid system, which is installed in hydraulic shovels, converts
the energy generated during times of vehicle turning deceleration into electrical
energy with an electric swing motor, stores it in a capacitor, and utilizes it via a
generator as auxiliary energy during engine acceleration. In addition to these
components, the inverter and control system for controlling everything were all
developed by Komatsu. construction machinery of Komatsu has already achieved
the target value of Emission Regulations of 2011 in Japan. Besides, HB205-2 is
successful in further reduction in fuel consumption. Although we also expanded
the models in the 30t class HB335 for Asia and Oceania, we began rolling them
out worldwide from 2016. Further cultivated technology is applied to electric
mini-shovels, and additional model expansion is proceeding. We are continuing
development on a daily basis with the goal of reducing customers’ running costs
and the burden on the environment.
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