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Nanopump® and Nanoliter(nl) Lubrication pave the way to the future
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The Nanopump® enables precise lubrication in nanoliter units, introducing a groundbreaking
nanoliter(nl) lubrication technology that takes machine tools to a new level. By maximizing
lubrication effectiveness with minimal oil consumption, it significantly reduces wear and the risk
of failure. This innovation ensures efficient maintenance, lowers environmental impact, and
fosters a more sustainable and productive manufacturing environment.
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Nanopump ® unit

AESAKZEHTEE Nanoliter(nl) Lubrication spindle
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The Technological Innovation Embedded in the Nanoliter (nl) Lubrication Spindle

1.In traditional oil-air lubrication systems, excessive amounts of oil are supplied to spindle bearings,
preventing them from achieving optimal performance. Moreover, this oversupply increases oil mist
within the factory and may contribute to the acceleration of global warming.

2.The ideal rotation state of a bearing is experienced for only a few seconds when a perfectly clean,
dry bearing starts rotating without lubrication.

3.To sustain this ideal lubrication state over time, nanoliter (nl) lubrication technology ensures the
precise delivery of minimal oil amounts, ranging from 10 to 90 nanoliters, to dry bearings.

4.This redesign of the lubrication system from the ground up aims to balance peak performance with
environmental preservation.
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"Performance Enhancements brought by Nanollter(nl) Lubrication Spindles”
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The nanoliter (nl) lubrication technology was developed to supply lubricating oil precisely to the areas within the bearing
that require lubrication while avoiding unnecessary supply to other areas. Figure 1 illustrates the friction conditions inside
the bearing. By lubricating from the strong sliding contact area (S) to the mild rolling-sliding contact area (R-S), the
bearing can achieve its optimal performance. Any excess oil supplied to other areas reduces bearing performance. Figure
2 shows the lubrication oil supply method that makes this possible. The following performance improvements are
expected from this nanoliter (nl) lubrication technology:

1. B HEBRAUEEIZANEEIE  Reduction of Friction and Wear

2. PV EERMEERNETZSE  Reduction of Thermal Impact

3. WAHERZERNHDHIIRE)  Reduction of Vibration

4. WEREEEREATLIRAERIRAME  Improved Energy Efficiency

5. RAIGHIRFA TR EN. EREIFREIRPR  Extended Maintenance Intervals

6. HRIGMERD . BV EH. (REEIRIE  Reduced Environmental Impact
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Through these effects, applying nanoliter (nl) lubrication to conventional machinery is expected to enhance
precision, reliability, and energy efficiency, leading to long-term cost reductions.
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"Revolutionizing Spindle Technology with Nanoliter(nl) Lubrication”
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Nanoliter(nl) lubrication technoloqgy reduces oil supply by 1/50 to 1/100 of

traditional amounts, significantly lowering spindle vibration and noise.
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As a result, it enhances compatibility with and

, leading to a dramatic improvement in the accuracy of process
monitoring and tool failure prediction. This next-generation solution boosts
both productivity and reliability in factories.

Nanoliter(nl) Lubrication spindle
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"Environmental Contributions of Nanoliter(nl) Lubrication Spindles”
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By applying nanoliter lubrication(nl) technology to machine tool spindles, various benefits related to peripheral
equipment, in addition to performance improvements, can be expected. This leads to greater system efficiency,
cost reduction, and a decrease in environmental impact. The specific benefits are as follows:

1. BMAOZEMEBHMEBRIRE  Reduction of Oil-Air Lubrication Systems
2. EREBEMHRENME  Reduction of Air Compressors

3. BFHMBEEBERM  Elimination of Oil Mist Systems

4, BAHEBMEERA  Lower Lubrication Oil Management Costs

5. AXMEEIMEEST Noise Reduction

6. THERHREHMEI Simplification of Piping and Equipment

7. BREIRAZERERHAIRIE  Reduced HVAC Load

8. BMBHBIEEMMWETRE Environmental Improvement

9 BAEBI%MERL, REETIREE Improved Worker Health and Safety
10. AR HATERMEERSER Extended Machinery Lifespan
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In summary, Nanoliter lubrication(nl) technology will greatly contribute to the realization of SDGs and carbon
neutral by improving the efficiency and reducing costs of factory operations.
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"Example of rotational performance of a Nanoliter(nl) Lubrication spindle”

VG32 oil is supplied at 20 nl intervals every 120 A

seconds, confirming a spindle speed of 40,000 rpm.
Achieved oil supply volume of less than 1/100 of the
current level.

J
~

#1200 HIRERREAVG3I 220N, HERTE
#,%40,000rpm,
BIR THHEENITEKENT/100,

Lubrication oil supply amount: 0.0006 mi/hr.
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Test conditions: 7008, preload 140N, room temperature 27°C, no
bearing cooling. The rotational speed is increased by 5000 rpm
increments, and the outer diameter temperature of the bearing

is measured.
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