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Nanoliter(nl) discharge pump
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The Nanopump® was developed to achieve the precise minimal lubrication required for rolling
bearings to perform at their maximum potential. This groundbreaking technology enables an
unprecedented level of precision in lubrication supply, which was unattainable with conventional
methods, dramatically enhancing the efficiency of machinery.
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The Nanopump® is an ultra-precise dispensing pump designed to discharge minute amounts of
lubricant, approximately 50 nanoliters, at the tip of a nozzle with an outer diameter of less than 1
mm. By leveraging surface tension, the lubricant forms and remains as a hemispherical droplet at
the nozzle tip, ensuring precise and controlled application.
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Nanoliter(nl) lubrication technology
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The Nanopump® dispenses an ultra-small amount of lubricant, measured at the nanoliter level, at
reqular intervals. This dispensed lubricant is held at the tip of the nozzle using surface tension.
Without making direct contact with the nozzle, the moving lubrication target comes into contact
with the lubricant held at the nozzle tip. A portion of the lubricant is then transferred uniformly
and stably to the target surface, ensuring precise and efficient lubrication.

Labrication target | ol

Example of nl Lubrication for Gears Example of nl Lubrication for Rolling Bearings
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"Unveiling the Unique Features of the Nanopump ® ”
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A pump designed to discharge extremely small amounts of liquid to a nearby target area.
[JSingle discharge volume: approximately 10-90 nanoliters.
[CIDischarge intervals can be set between 1 and 999 seconds to match required amounts.
[OMade from austenitic stainless steel.

[CJPower consumption: approximately ¥0.07 for one year of continuous operation.

Nanopump®i;¥REIE: Precautions:
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[CJOnly filtered and clean liquids can be discharged.
[JUnable to discharge if air enters the system.
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For the Nanopump®, the significance of 1 ml is:
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1 ml = 1,000 pl = 1,000,000 nl *50 nl/min, 16 hours/day

*For a single discharge volume of 50 nl: 1 month of lubrication.
1 ml = 50 nl=20,000 discharges.

*50 nl/min, 8 hours/da
eWith 1-minute intervals, it provides lubrication for 20,000 / ! h /f | Y . )
minutes = 333 hours = 1 month (16.7 hours/day operation). 2 months of lubrication.

Nanopump® unit
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[CThe Nanopump® Unit makes it easy to implement nanoliter-level lubrication.
[IBy integrating the Nanopump® and oil tank into a single unit, installation is simplified.
[CIControl lines and lubrication tubes can be connected with a simple one-touch mechanism.  Nanopump @ unit

Bearing Spacer Type
One-Touch nl Lubrication Attachment

A EE—(EEERENNanopump® &g,
Al A S {ER AR IS HEREERES
Each bearing is lubricated by a dedicated Nanopump®,

allowing for precisely tailored and optimal ultra-low oil
lubrication for each individual bearing.

Nanoliter Lubrication System for Machine Tool Spindles Bearing Shield Type

One-Touch nl Lubrication Attachment
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"The Significance of Reducing Lubricant Supply”
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By preventing the excessive application of lubricants in unnecessary areas, we can
dramatically reduce the global consumption of lubricating oil, significantly contributing to the
achievement of the SDGs and the preservation of our planet. If we were to cut lubricant use to
one-tenth of current levels, the following wide-ranging benefits could be realized:

1. Environmental Benefits

*Reduction of Greenhouse Gas Emissions: Manufacturing and waste disposal processes for
lubricants generate substantial CO, and methane emissions. Reducing consumption would
markedly lower these emissions.

-Conservation of Crude Oil Resources: Lower demand for lubricants would slow the depletion of
finite fossil fuel reserves.

*Prevention of Environmental Pollution: Minimizing leaks into soil and waterways would mitigate
harm to ecosystems.

*Promotion of Sustainability: This initiative would directly support SDGs, such as “Responsible
Consumption and Production” and “Climate Action.”

2. Economic Benefits

«Cost Reduction: Decreasing lubricant purchase and waste disposal costs would lead to lower
production expenses and reduced consumer prices.

-Efficiency Improvements: Lower friction and energy loss would enhance machine efficiency and
longevity.

*Creation of New Industries: The development of precision dispensing technologies and friction-
reducing coatings would open new markets and create job opportunities.

3. Social Benefits

*Improved Quality of Life: Quieter machines and reduced maintenance costs would create more
comfortable and convenient living environments.

*Reduced Health Risks: Decreased exposure to oil mists in workplaces and contamination risks in
food production would improve public health.

*Global Impact: Efficient lubricant use in developing countries would extend machine lifespans,
bolster infrastructure, and support economic growth.

Efforts to reduce lubricant consumption represent a pivotal step toward environmental
protection, economic progress, and enhanced quality of life. This transformation holds the
potential to bring profound benefits to our world and serves as a cornerstone for building a
sustainable future.
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"Approach to Reducing Waste in Lubricating Qil”
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In many machines, excessive lubricant is currently being supplied. This is often due to concerns that
"insufficient lubrication can lead to failures or damage." However, over-supplying lubricant actually
reduces efficiency and increases environmental impact.

Let’s start by examining your own machinery.

1. Understand the Current Situation

It is crucial to assess how lubricant is currently being used in your operations. Check the following points:
*The amount and frequency of lubricant usage

*Whether lubricant is being supplied to areas beyond the intended contact points

*The presence of oil leaks or waste oil

*Data on wear and temperature increases during machine operation

If you identify areas where waste occurs or where there’s room for improvement, proceed to the next step.

2. "Start Small: Choose One"
Instead of focusing on all equipment, select a single machine or one component to test the effects.
Choose areas with the highest wear or the highest lubricant usage for the trial.

3. "Try Nanoliter Lubrication First"

Install a Nanopump® unit on the selected area and conduct a short trial.

If ultra-low lubrication proves effective—yielding benefits such as reduced vibration, noise, and
temperature increases—you can consider expanding to the next step.
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