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Micro Machining for Human Hard Tissue (1st Report)

—Removal of Carious Dentin Using Micro Water Jet—

Masatoshi HIRAQ, Jintaro YAMAGISHI and Satoshi ONO

Current general odontotherapy uses a diamond small tool to remove caries. Mechanical grinding has generated a vibration,

heat, noise, and so on, and causes patients mental and physical pain. In order to avoid these problems, he proposed micro water

jet machining. The advantages of using water jet are that it can remove only soft carious dentin and causes less heat during

processing than does mechanical grinding. He measured Vickers hardness in caries and showed that caries is soft compared

with normal dentin. In this study, he compared performance of water jet and abrasive water jet machining with mechanical

grinding for machining force and heat. In addition, he used a harmless abrasive (nut powder) to remove carious dentin. It is

found that abrasive water jet machining is useful for odontotherapy.
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Fig.1 Machining setup
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Fig.2 Vickers hardness of carious dentin
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Fig.3 Relation between distance from surface and hardness
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Table 1 Experimental conditions

No. | Nozzle | Traverse | Stand- Pump Abrasive mass
diameter rate off pressure flow rate
mm mm/s distance MPa (Garnet #60)
mm g/min
Dw=0.2 1.0 10 44 -
2 | Dw=0.2 1.0 10 44 5.0
Da=1.0

Before

Fig.d Photographs of processed carious area (water jet)
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Fig.5 Photographs of processed carious area (abrasive water jet)
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Fig.7 Relation between distance from measured area and temperature
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Fig9 Relation between abrasives mass flow rate and machining area
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Fig.10  Relation between abrasives mass flow rate and cutting force

32
3
28
26

24

Temperature T

22

20 | 1 1 1 1 1
0 50 100 150 200 250 300 350

Time s

Fig.11 Relation between temperature and machining time
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