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地域連携共同開発センターのＮＭＲ，材料試験機㻌

の管理について㻌

�� 人と機械の関係について� ��

�

�

᳜ᮌ ᛅྖ*1

 
 

Maintenance of NMR and Material Testing Machines in  

Regional Collaboration and Cooperative Research Center 

- The Relationship between Man and Machines - 
 
 

Tadashi UEKI 
 
 
       In 2014, the first time after Regional Collaboration and Cooperative Research Center was established in 1981, 
6 latest models of machines have been delivered to the center, and the center has become active for joint researches 
with local companies. Even if the facility and the machines become latest, in the point of view of relationship between 
man and machines, there is no guarantee to say that we never cause any mistakes, as long as we are human. To 
minimize the errors, it is necessary to take measures to verify the errors and estimate the future happening. 
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１． はじめに�

ᆅᇦ㐃ᦠඹྠ㛤Ⓨࡣ࣮ࢱࣥࢭ㸪᫛࿴ 56 ᖺᗘࢫ࡟

ࡀᶵჾࡢ㸪ᙜ᫬᪂ᆺࡋࢺ࣮ࢱ 10ᩘᶵ✀⣡ධࢀࡉ㸪

ᆅඖࡢ௻ᴗࡢ࡜ඹྠ◊✲ࡀάⓎ໬ࡓࡋ㸬㛤タᙜ᫬

࠿ࢀࡑ㸪ࡀࡓࡗ࠶࡛࣮ࢱࣥࢭ✲◊⫱ᕤᴗᏳ඲ᩍࡣ

ᖹᡂࡽ 15ᖺᗘ࡟ᆅᇦඹྠ㛤Ⓨ࡟࣮ࢱࣥࢭᨵྡࡋ㸪

ᚋ㸪ᖹᡂࡢࡑ 20 ᖺ࡟ᆅᇦ㐃ᦠඹྠ㛤Ⓨ࣮ࢱࣥࢭ

 㸬ࡿࡓ࠸࡟ᅾ⌧ࡾ࡞࡟

࡟ࡾࡪ㸪30ᩘᖺࡋ඲࡚ᗫᲠࡰ࡯ࢆタഛᶵჾ࠸ྂ

᪂ᆺࡢタഛᶵჾ㸪6 ᶵ✀ࡀ⣡ධࢀࡉ㸪௒ᚋࡢά㌍

 㸬ࡿࢀࡉᮇᚅࡀ

タഛࡸᶵჾࡀ᪂ࡶ࡚ࡗ࡞ࡃࡋ㸪ே࡜ᶵჾࡢ㛵ಀ

ゝ࡜࣮࢚࣐࣮ࣛࣥࣗࣄࡾ㝈ࡿ࠶㸪ே࡛ࡣ࡚࠸࠾࡟

㸬࣑࠸࡞ࡣಖド࠺ゝ࡜࠸࡞ࡉࡇ㉳࡟ᑐ⤯ࢆࢫ࣑࠺

࡬ḟᅇ࡜ド᳨ࡢ㸪஦౛࡟ࡵࡓࡿ࠼ᢚ࡟ᑠ㝈᭱ࢆࢫ

 㸬ࡿ࠶ᚲせ࡛ࡀ⟇ᑐࡢ

ᶵჾ㸦ᮦᩱヨ㦂ᶵ㸪㹌ࡿࡍ⌮⟶ࡀ⪅➹㸪࡛ࡇࡑ

㹋㹐㸧࡚࠸ࡘ࡟㸪ƫ ჾࡢ᧯స㸪ᛌ㐺࡞⎔ቃ㸪࣐ ࣭ࣥ

ࢩ࣐ 㸦ࣥே࠺ᢅ࡜ᶵჾࡢ࡜㛵ಀ㸧㸪ཬࡧ᧯సࡿࡍே

*1 ᢏ⾡ᐊ(Technical Office), E-Mail: sp-boss@oyama-ct.ac.jp 
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࡭㏙ࢆ࡜ࡇࡓࡌ㦂࡛ឤ⤒ࡢࡽ⮬࡟୰ᚰࢆ⢭⚄㠃ࡢ

 㸬ࡿ

 

䠎． 機ჾについて�

ࡿࢀࡉ࡜㐺ṇࡧࡼ࠾ᴫせࡢᶵჾࡿࡍ⌮⟶ࡀ⪅➹ 

ᐊ 㸪‵ᗘࢆୗグ࡟グࡍ㸬

㸦1㸧5ࣥࢺᮦᩱヨ㦂ᶵ㸸ᓥὠ〇సᡤ〇㸦ᅗ 1㸧

࿘Ἴᩘྍࡢኚືࡿࡼ࡟ⓗ㸪㟼ⓗ࡞ᘬࡗᙇࡾ㸪

ᅽ⦰ࡢヨ㦂

ᐊ  10㹼35Υ 

‵ᗘ㸪10㹼�5㸣௨ୗ 

ᅗ㸯 5ࣥࢺᮦᩱヨ㦂ᶵ 

㸦2㸧2�5ࣥࢺᮦᩱヨ㦂ᶵ㸸㺐㺻㺛㺢㺹㺻㺃㺚㺼㺊㺨㺽㺻〇 

㸦ᅗ 2㸧 

 

࿘Ἴᩘྍࡢኚືࡿࡼ࡟ⓗ㸪㟼ⓗ࡞ᘬࡗᙇࡾ㸪 

ᅽ⦰ࡢࢀࡌࡡ�ヨ㦂 

 

ᐊ  10㹼3�Υ 

‵ᗘ 10㹼�0㸣௨ୗ 

 

ᅗ �� �ᮦᩱヨ㦂ᶵࣥࢺ2�5

㸦3㸧1ࣥࢺᮦᩱヨ㦂ᶵ㸸ᓥὠ〇సᡤ〇㸦ᅗ 3㸧 

 

࿘Ἴᩘྍࡢኚືࡿࡼ࡟ⓗࡧࡼ࠾㟼ⓗ࡞ 

ᘬࡗᙇࡾᅽ⦰ࡢヨ㦂 

ᐊ  5㹼�0Υ㸦ヨ㦂୰ࡣ㸪s5Υ௨ෆ㸧 

‵ᗘ 20㹼�0㸣 

ᅗ �� 1 �ᮦᩱヨ㦂ᶵࣥࢺ

 

㸦�㸧105㸦᰾☢Ẽඹ㬆㸧㸸᪥ᮏ㟁Ꮚ〇㸦ᅗ �㸧 

 

ᾮయヨᩱࡿࡼ࡟Ỉ⣲࡜Ⅳ⣲ࡓࡋ࡜ࢫ࣮࣋ࢆ

ศᏊᵓ㐀ࢆ ᐃ

�

ᐊ  1�㹼2�Υ 

‵ᗘ �0㸣௨ୗ 
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ᅗ � 㹌㹋㹐

䠏． 機ჾの᧯సについて�

᪂࠸ࡋᶵჾ㢮ࡣ㸪ぬࡀࡢࡿ࠼኱ኚ࡜ゝࢀࡑࡀ࠺

㸬ࡿ࠼࠸࡜ࡿ࠶ၥ㢟࡛ࡢព㆑ࡢഃࡴ⤌ࡾ㸪ྲྀࡣ

౛ࡤ࠼㸪⫋ົࡀ᫬㛫ⓗ࡟㝈ࡿ࠸࡚ࢀࡽሙྜ࡛ࡗ࠶

ࡿ࠼⪄ࢆ᪉ἲࡿࡍゎỴࢆ஦≀࡚ࡋ㞟୰ࡣ㸪ேࡶ࡚

㸪ḟࡧᏛࡽ࠿ኻᩋࡶ࡚ࡋኻᩋ࠼࡜ࡓ㸬࠸ከࡀ࡜ࡇ

㸬ࡿࡀ࡞ࡘ࡟ࣉࢵࢸࢫࡢᡂຌࡢ࡬

᫬㛫ⓗ࡞వ⿱ࡾ࠶ࡀ㸪ᣦᑟ⪅ࡶ࡚ࡋ࡜ࡓ࠸ࡀᩍࢃ

ሙྜ࠸࡞࠿⾜ሙྜ㸪ࡃ࠸ࡃ᪉࡛㸪ୖᡭࡾྲྀࡢ᪉ࡿ

⇍⩦ࢆస᧯ࡋ㞟୰ࢆព㆑࡚ࡗࡶࢆ㸬⇕ពࡿࡌ⏕ࡀ

㸬ࡿ࠶࡛ࡘࡏ࠸ࡓࡀ࡜ࡇࡿࡍ

䠐． ᛌ㐺࡞⎔ቃについて�

ேࡀ௙஦࠸ࡍࡸࡋ⎔ቃࡣ㸪㒊ᒇࡢ ᗘ㸪‵ᗘ㸪

㦁㡢㸪↷᫂㸪㒊ᒇࡢ✵㛫➼࡟ᙳ㡪ࡿࢀࡉ㸬୍⯡ⓗ

ࡣ 㸪Ẽ࡟ 25ᗘ㸪‵ᗘ�5ࡣ㹼60ࡀ࠸ࡽࡃ�⌮᝿࡜

 㸬ࡿ࠸࡚ࢀࡉ

ປാ⪅ࡣ㸪⏕ά᫬㛫ࡢ 3ศࡢ ࡋࡈሙ࡛㐣⫋ࢆ1

࠸ࡶ࡜ሙࡢά⏕ࡢ⪅ປാࡤࢃ࠸㸪ࡣ㸬⫋ሙࡿ࠸࡚

㸬ࡿ࠼ 㸪ࡾࡓࡂࡍ㸪ᐮࡾࡓࡂࡍᬬࡀሙࡢά⏕ࡢࡑ

ởࡾࡓ࠸࡚ࢀ㸪୙⮬↛࡞ጼໃ➼ࡢ㌟య࡟㈇ᢸ࠿ࡀ

࡟ሙྜ࠸࡞ࡃⰋࡀ㸪ே㛫㛵ಀࡾࡓࡗ࠶సᴗ࡛ࡿ࠿

⏘⏕㸪ࡃ࡞࡛ࡅࡔࡿ࠶୙ᖾ࡛࡚ࡗ࡜࡟ேࡢࡑ㸪ࡣ

ᛶࡢ㠃ࡢ⋠⬟ࡶࡽ࠿పୗࡍࡓࡁࢆ㸬࡛ࡇࡑ㸪⫋ሙ

ពぢ㸪ࡢ㸪⫋ሙࡋᢕᥱ࡟☜ⓗࢆ≦⌧࡚࠸ࡘ࡟ቃ⎔ࡢ

せᮃ➼࡚࠸⪺ࢆ㸪 ᛌ㐺⫋ሙࡢ┠ᶆࢆᥖࡆ㸪ィ⏬ⓗ

㸪ࡤ࠼㸬 ౛ࡿ࠶ᚲせ࡛ࡀ࡜ࡇࡿࡵ㐍ࢆᨵၿࡢሙ⫋࡟

㐺ษ࡞ ᗘ࣭‵ᗘ࠺⾜ࢆ⌮⟶ࡢ㸪ຊ௙஦ࢆᑡࡃ࡞

࡟᫬ࡓࢀ⑂ 㸪ࡿࡍ㍍ῶࢆ㈇ᢸࡢᚰ㌟ࡢ⪅సᴗ࡚ࡋ

㌟యࢆᶓࡿࡁ࡛ࡢ࡜ࡇࡿࡍ࡟ఇ᠁ᐊ➼ࢆタ⨨ࡿࡍ

 㸬ࡿࡍࢆ⨨ᥐࡢ➼

⫋ሙࡢᛌ㐺ᛶࡀ㧗࡜࠸㸪⫋ሙୖྥࡢ࣮ࣝࣛࣔࡢ㸪

ປാ⅏ᐖࡢ㜵Ṇ㸪 ೺ᗣ㞀ᐖࡢ㜵Ṇࡀᮇᚅ࡛ࡔࡿࡁ

ࢆᙳ㡪࠸Ⰻࡶ࡚ࡋᑐ࡟άᛶ໬ࡢ㸪⫋ሙࡃ࡞ࡣ࡛ࡅ

ཬࡍࡰ㸬 

ேࡀᛌ㐺࡜ឤࡣ࠿࠺࡝࠿ࡿࡌ㸪ಶேᕪࡾ࠶ࡀ㸪

⫋ሙࡢ⎔ቃ࠺࠸࡜≀⌮ⓗ࡞㠃ࡀ࠸࡞ࢀ ࡣ࡛ࡳࡢ㸪 

ከࡢࡃேࡢ࡚ࡗ࡜࡟ᛌ㐺ࢆ࡜ࡇࡍࡊࡵࢆࡉᇶᮏ࡜

࡛ࡁ࡭࠺⾜ࢆດຊࡿࡍ㓄៖ࡶ࡟㸪ྛಶேᕪࡘࡘࡋ

     㸬ࡿ࠶

ᛌ㐺໬ࡢ➨୍Ṍࡣసᴗ⎔ቃ➼ࢻ࣮ࣁࡢ㠃ࡢᨵၿ

࡛࡜ࡇࡃ㝖ࡾྲྀࢆせᅉࡿࡎឤ࡜୙ᛌࡀ㸪ே࠸⾜ࢆ

⟶⏕⾨㸪ປാ᫬㛫㸪Ᏻ඲ࡃ࡞࡛ࡅࡔࢀࡑ 㸪ࡀࡿ࠶

㸪ேࡶ࡝࡞࠸ࡀࡁே㛫㛵ಀ㸪ാࡢỈ‽㸪⫋ሙࡢ⌮

 㸬ࡿ࠶せᅉ࡛࡞㔜せࡢࡵࡓࡿࡌឤࢆࡉᛌ㐺ࡀ

�

䠑． ࣐࣭࣐ࣥࣥࢩの関係について�

 

⫋ሙ⎔ቃࡣ㸪ᶵჾ࠸࠸ࡶ࡚ࡗ࡜࡟⎔ቃ࡛ࡇࡿ࠶

⢭ᐦ ᐃᶵჾ࡛࡟≉㸬ࡿ࠶せ⣲࡛࡞኱ኚ㔜せࡣ࡜

㸪 ᗘ㸦23Υs1Υ㸪‵ᗘࡣ㹌㹋㹐ࡿ࠶ �0�㸧ࡼ࡟

ࡀ㎶ࡢࡇ㸪ࢀࡉᕥྑࡀࣥࣙࢩ࢕ࢹࣥࢥࡢᶵჾ࡚ࡗ

᭱㐺ࡿ࠸࡚ࢀࡉ࡜㸬

ᚰᆅ࡚ࡗ࡜࡟ᶵჾ཮᪉࡜ேࡣ࡜ࡇ࡞㔜せ࡛ࡇࡇ

Ᏻ඲ᕤࡣᶵᲔࡢ㸬᭱㏆ࡿ࠶࡛࡜ࡇࡿసࢆቃ⎔࠸ࡼ

Ꮫࡸே㛫ᕤᏛࡢぢᆅ࡚ࡗ❧࡟タィ〇㐀ࡾ࠾࡚ࢀࡉ㸪

㸬ࡿ࠸࡚ࢀࡉ៖⪄࡚࠸࠾࡟స㠃᧯ࡸᏳ඲㠃࡭ẚ࡜᫇

ࣉࡿࡁ࡛࡟⡆༢ࡶ࡚ࡋస᧯ࡀࢀࡔ㸪ࡔࡲ㸪ࡋ࠿ࡋ

࠶࡛≦⌧ࡀࡢࡿ࠶㸪ᮍ᏶ᡂ࡛ࡔࡲ࠸㸪ࡣ࣒ࣛࢢࣟ

㸬࠺ࢁ࠶࡛࡜ࡇࡿࡍᑗ᮶㸪᏶ᡂ࠸㸪㏆ࡀࡿ

㸳㸬㸯� Ᏻ඲ᕤᏛ�

᭱㏆ࡢᶵჾ㢮ࡣ㸪Ᏻ඲ᑐ⟇࡚ࡋ࡜㸪ࢭࣝ࢖࢙ࣇ

ࢩ࣭⨨⿦ࡢ࠿ࡽࢇ࡞ゝⴥ㸦࠺࠸࡜㸦fail safe㸧ࣇ࣮

Ⓨࡀ㞀ᐖࡿࡼ࡟㸪ㄗ᧯స࣭ㄗືస࡚࠸࠾࡟࣒ࢸࢫ

ࡾ࠶ࡀ㸬㸧࡜ࡇࡿࡍไᚚ࡟Ᏻ඲ഃ࡟ሙྜ㸪ᖖࡓࡋ⏕

Ᏻ඲ഃ࡟タィࡿ࠸࡚ࢀࡉ㸬

ࡇ࠺࠸࡜ࡿࡍᨾ㞀ࡎᚲࡣ࣒ࢸࢫࢩࡸ⨨⿦ࡣࢀࡇ

ࣝࣉ࣮ࣝࣇ㸪࡟㸬 ௚ࡿ࠶࡛ࡢࡶࡓࡋ࡟๓ᥦࢆ࡜

ࡼ࠸࡞ࡽࡇ㉳ࡀ஦ᨾࡶస᪉ἲ࡛᧯ࡓࡗ㸦㛫㐪ࣇ࣮

㸬ࡿ࠶ࡀゝⴥ࠺࠸࡜㸬㸧࡜ࡇࡢᏳ඲タィࡿࡍ࡟࠺

᭱㏆㸪࡞࠺ࡼࡢࡇᨵၿࡓࡋᶵჾ㢮ࡀከ࠸㸬౑⏝
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 㸬ࡿ࠶࡛࡜ࡇ࠸㞴ࡾ኱ኚ㸪᭷ࡣ࡟⪅
 

㸳㸬㸰� 人㛫ᕤᏛ�

 
ே㛫࡜ᶵᲔࡢ᧯సࢁࡇ࡜ࡿ࠶ࡀ㸪ᚲࡎே㛫ᕤᏛ

᧯ࢆࢀࡑ㸪ࡣ㸪ᶵᲔࡣࢀࡑ㸬ࡿࢀࡉ࠿⏕ࡣ㆑▱ࡢ

సࡿࡍே㛫ࡢᢏ⾡➼ࢆ⪃៖࡚ࡋタィࡤࢀࡅ࡞ࢀࡉ㸪

 㸬࠸࡞ࢀࡃ࡚࠸ാࡃࡲ࠺
ே㛫ᕤᏛࡣࢁࡇ࡜ࡍࡊࡵࡢ㸪ே㛫ࡢഃ࡚ࡳࡽ࠿

㸪࡚ࡃ࡞ࡀࡾㄗ࡟㸪᧯సࡃࡍࡸ࠸㸪౑ࡃ࡞ᑡࡀࢀ⑂

 㸬ࡿ࠶࡟࡜ࡇࡿࡍタィࢆᶵᲔ㢮࠸ࡼࡢ⋠ຠࡶ࠿ࡋ
 

䠒． ࡲとめ�

 
᭱㏆㸪ƫ ჾ㢮ࢆ⟶⌮㸪᧯స࡚ࡋࢆឤࡣ࡜ࡇࡿࡌ㸪 

ேࡣ㸪᫬࡚ࡋ࡜㸪஧㠃ᛶ㸦Ⰻ࠸≧ែ㸪ᝏ࠸≧ែ㸧

࡚࠸࠾࡟స᧯ࡢ㸪ᶵჾ㢮ࡾ࠾࡚ࡗᣢࢆ⢭⚄≧ែࡢ

㸪ᑐᶵࡤࢀࡁ㸬࡛࠺ᛮ࡜ࡿ࠶ࡀᙳ㡪ࢁ࠸ࢁ࠸㸪ࡶ

ჾ㸪ᑐே㛫ࡶ࡚ࡋ࠸ࡓ࡟Ⰻ࠸≧ែ࡛㛵ಀࡢࡘࡶࢆ

 㸬࠸ࡋ࠿ࡎࡴ࠿࡞࠿࡞ࡣ㸪⌧ᐇࡀࡔ᝿⌮ࡀ
ࡑ㸪ࡣ࠿ࡿࡅ㏆࡙࡟᪉ࡢែ≦࠸㸪Ⰻ࡚ࡋ࡟࠿࠸

࡟ࡇࡑ㸬࠺ᛮ࡜ࡿ࠶࡟ሙ⎔ቃ⫋࡜⢭⚄≧ែࡢேࡢ

᧯స㠃㸪ᛌ㐺⫋ሙࡾࡃࡘ㸪ே࡜ᶵჾࡢ࡜㛵ಀࡢ㛵

ಀࡀⓎ⏕ࡿࡍ㸬᭱ࡾࡲࡘ㐺࡞㛵ಀ㸦ேࡢ࡜㛵ಀ㸪

ே࡜ᶵჾࡢ࡜㛵ಀ➼㸧ࡣ㸪ࡽ࠿ࡵࡌࡣᵓ⠏࡚ࢀࡉ

㸪ᨵၿࡽ࠿㛵ಀ࠸ከࡀ㸪ၥ㢟Ⅼࡃ࡞ࡣ࡛ࡢࡶࡿ࠸

 㸬ࡿ࠶࡛ࡢࡓࡗ⮳࡟ࡇࡑ࡚࠼ຍࢆ
ἣ≦࡞㸬᭱㐺࠸ࡋ㸪㞴ࡣ㛵ಀ࡞㸪᭱㐺ࡽ࠿ึ᭱

ࡏ⌮↓㐠ື㸪࡞㸪⡆༢ࡎࡲࡣ㸪ே㛫ࡣ࡟ࡿࡃࡘࢆ
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