
æ?¨ã•?è¿?ã•?å?? â?? 500kmã•®æ??ã•¦ã•«è¦?ã•?ã•?ã?ã?¼ã??ã?•ã?¤ã?¯ã•®ã•?ã•
?ã•¡

Description

é??å±?ã•§ã??ã?«ã?¼ã??ã?³ã•§ã??ã•ªã•?ã?•æ?¨ã•?è¿?ã•?å??ã??
500kmã??èµ°ã??ã?©ã?¤ã??ã?¼ã•®èº«ä½?ã•̈ å?¼å•̧ ã??å•?ã?•ã•?ã??ã•?ã?•ã•«ã?•ç§•ã•̄ ã?¿ã?¢ã•
§ã?ã?¼ã??ã?•ã?¤ã?¯ã??ä½?ã•£ã•?ã??
æ?°ã??ã?ªã•®ã•?ã•ªã??ã•?ã?•æ¬¡ã•®ä¸?è¸•ã•¿ã??æ?¼ã•?å?ºã•?ã??

1. 500kmã•®å£•

40ä»£ã??é•?ã•?ã•¦ã•?ã??å§?ã?•ã•?ã?ã?¼ã??ã?•ã?¤ã?¯ã•§ã?•ç§•ã•̄ 1æ?¥ã•«500kmã??èµ°ã??ã??ã•?ã
•«ã•ªã•£ã•?ã??
è??å??ã•®é?•ç??ã??ç¢ºã•?ã?•ã??ã•̈ ã•?ã•?ã??ã??ã?•èº«ä½?ã•̈ æ©?æ••ã•®é?¢ä¿?ã??è¦³å¯?ã•
?ã??ã??ã•?ã•ªèµ°ã??ã• ã•£ã•?ã??
400kmã??è¶?ã•?ã??ã•̈ ã?•ç?è??ã??ã??ã??å ?ã•«ã??ã?¬ã?¼ã? ã•?ã??ä¼•ã?•ã??æ?¯å??ã•
?èº«ä½?ã??å??ã??ã??
ã•?å°»ã•®ç??ã•¿ã?•è??ä¸ã•®ã•?ã?•ã•°ã??ã?•æ??ã•®ã•?ã•³ã??â??â??ã••ã??ã??ã•̄ ä½?å??ã•®å?•é¡?ã•
§ã•̄ ã•ªã••ã?•ç´ æ••ã•®å?•é¡?ã• ã•̈ æ?•ã•£ã•?ã??

ã??ã??ã•?ã?•ã??ã•£ã•̈ èº«ä½?ã•«å?ªã•?ã•?ã??ã?¬ã?¼ã? ã•?ä½?ã??ã•?ã??ã?•600kmã??è¡?ã•?ã??ã•
?ã??ã•?ã??ã•ªã•?ã?•
ã••ã•?æ?•ã•£ã•?ç?¬é??ã•«æµ®ã•?ã??ã• ç´ æ••ã•?ã?•æ?¨ã• ã•£ã•?ã??

2. æ?¨ã•̈ ã•?ã•?æ••æ??ã•®å?•è©?ä¾¡

ã??æ?¨ã•§å¤§ä¸?å¤«ã•ªã•®ã•?ï¼?ã?•ã•̈ ä½?åº¦ã??è•?ã•?ã??ã•?ã??
ã• ã•?ã?•æ••æ??å·¥å¦ã•®è¦?ç?¹ã•?ã??è¦?ã??ã•°ã?•æ?¨ã•̄ é•?å¸¸ã•«å?ªã??ã•?æ§?é? ä½?ã•§ã•?ã??ã??
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ç§•ã•?æ?¡ç?¨ã•?ã•¦ã•?ã??ã•®ã•̄ ã?¿ã?¢ï¼?Ash, Fraxinus japonicaï¼?ã??
å¼?å¼µå¼·åº¦ã•̄ ç´?120MPaã?•å¯?åº¦ã•̄ 0.7g/cmÂ³ã??
æ¯?å¼·åº¦ã•§è¦?ã??ã•°ã?•ä¸?è?¬ç??ã•ªã?¢ã?«ã??ã??ã?¦ã? å•?é??A6061-T6ã•̈ å•?ç?ä»¥ä¸?ã• ã??
æ¯?å¼¾æ?§ç??ï¼?å¼¾æ?§ç??Ã·å¯?åº¦ï¼?ã??ç´?20GPaã•̈ é«?ã••ã?•
é??å±?ã•̈ æ¯?ã•¹ã•¦è»½ã••ã•¦å¼·ã••ã?•ã•?ã•?ã??é•±æ?§ã•?é«?ã•?ã??

ã?¿ã?¢ã•̄ ç¹?ç¶ã•?é?·ã••ã?•å? é?¨ã•«å•?è³ªã•ªæ°?æ³¡æ§?é? ã??æ?•ã•¤ã•?ã?•ã?•æ?¯å??å•̧ å•?æ?§ã•
¨å¾©å ?å??ã•®ã?•ã?©ã?³ã?¹ã•?è?¯ã•?ã??
ã•?ã•®ã??ã•?ã•ªã??ã•ªã•?ã??æ?»ã??ã?•æ?§è³ªã•?ã?•ã??ã??ã?ªã?³ã?°ã?¨ã?•ã?«ã?®ã?¼ã??é??ã•?ã
•?æ?¨é?²ã•«å¤?ã•?ã??é•µã•̈ ã•ªã??ã??

3. ç?±ã•̈ ç?²å?´ã•«å¯¾ã•?ã??å®?å®?æ?§

æ?¨ã•®ç?±è?¨å¼µä¿?æ?°ã•̄ ã•?ã??ã••5Ã?10â•»â•¶/Kã??
ã?¢ã?«ã??ã??ã?¦ã? ã•®1/5ä»¥ä¸?ã•§ã•?ã??ã?•å¤•ã•̈ å?¬ã•§æ°?æ¸©ã•?40â??å¤?å??ã•?ã•¦ã??ã?•1mã
•?ã•?ã??ã•®ä¼¸ã•³ã•̄ ã?•ã•?ã•?0.2mmã•»ã•©ã•?ã•?ã•ªã•?ã??
ã•¤ã•¾ã??ã?•ç?°å¢?å¤?å??ã•«å¼·ã•?ã??ã?¬ã?¼ã? ã•?ä½?ã??ã??ã??

ã•¾ã•?ã?•é??å±?ã•®ã??ã•?ã•ªç?²å?´ç ´å£?ã??èµ·ã•?ã•?ã•ªã•?ã??
æ?¨ã•̄ å? é?¨ã•«å¾®ç´°ã•ªç©ºé??ã•̈ ç¹?ç¶ã?•ã??ã??ã?¯ã?¼ã?¯ã??æ?•ã•¡ã?•ç¹°ã??è¿?ã•?å¿?å??ã??å
•?ã•?ã•¦ã??ã?•å¾®å°•ã•ªå¤?å½¢ã•§ã?¨ã?•ã?«ã?®ã?¼ã??å•̧ å•?ã?»å??æ?£ã•?ã??ã??
é??å±?ã•?ã?¯ã?©ã??ã?¯ã??è??ç©•ã•?ã•¦çª•ç?¶ç ´æ?ã•?ã??ã•®ã•«å¯¾ã•?ã?•æ?¨ã•̄ å£?ã??ã•ªã•
?ã??ã??æ©?è?½ã??ä¿•ã•¤æ§?é? ç??å??é?·æ?§ã??å??ã•?ã•¦ã•?ã??ã??
ã• ã•?ã??ã?•æ?¨ã•̄ ã??å£?ã??ã•«ã••ã•?ç´ æ••ã?•ã•§ã•̄ ã•ªã••ã?•å£?ã??æ?¹ã??ç?¥ã•£ã•¦ã•?ã??ç´ æ••ã•
ªã•®ã• ã??

4. æ?¨ã•?è¿?ã•?å?? â?? æ§?é? è¨è¨?ã•®æ?•æ?³

ç§•ã•®æ?¨è£½ã??ã?¬ã?¼ã? ã•̄ ã?•ã•?ã•¹ã•¦ã?¿ã?¢æ••ã•«ã??ã•£ã•¦æ§?æ?•ã•?ã??ã•¦ã•?ã??ã??
ç¹?ç¶æ?¹å•?ã??æ£ç¢ºã•«èªã•¿ã?•å??ã•®æµ•ã??ã•«å•?ã?•ã•?ã•¦å??ã??å?ºã•?ã?•æ?¥å•?é•¢ã•«ã•̄ ã?•ã•
?ã•?ã•«ç?°ã•ªã??æ?¹å•?æ?§ã??æ?•ã•?ã•?ã•¦ã•?ã??ã??
ã••ã•®çµ•æ??ã?•ã??ã??ã?«ã??è¸•ã•¿è¾¼ã??ã• é??ã•«ã?•
BBï¼?ã??ã??ã? ã??ã?©ã?±ã??ã??ï¼?å?¨è¾ºã•?æ?°ã??ã?ªå•?ä½•ã•§ã•?ã•ªã??ã??

ä¸?è?¬ç??ã•ªã?«ã?¼ã??ã?³ã??ã?¬ã?¼ã? ã•̄ ã?•å¤?å½¢é?•0.2mmä»¥ä¸?ã??ç?®æ??ã•?ã•
¦å??æ?§ã??é«?ã?•ã??ã??
ã•?ã•?ã•?ç§•ã•̄ ã?•å¼¾æ?§å¤?å½¢ã??ç©•æ¥µç??ã•«è¨è¨?ã•«å•?ã??è¾¼ã??ã??
è¸•ã•¿è¾¼ã•¿ã•®çµ?ç?¤ã•§ç??ã•¾ã??ã•?ã•?ã•ªã??ã•?ã?•20ã??40ã??ã?ªç§?å¾?ã•«æ?»ã??ã•̈ ã••ã?•ã
••ã•®å••å??ã•?æ¬¡ã•®ã??ã??ã?«ã??æ?¼ã•?å?ºã•?ã??
ã•¤ã•¾ã??ã?•æ?¨ã•?å?¼å•̧ ã•?ã??ã??ã•?ã•«å??ã??è¿?ã•?ã•®ã• ã??

å®?æ¸¬ã•§ã•̄ ã?•BBä»?è¿?ã•§æ??å¤§3.2mmã•®ã•?ã?•ã•¿ã?•æ?»ã??æ??é??ã•̄ å¹³å•?27msã??
ã•?ã??ã•̄ 90rpmï¼?1å??è»¢0.67ç§?ï¼?ã•®ã??ã??ã?ªã?³ã?°å?¨æ??ã•̈ ã•»ã•¼å ±æ?¯ã•?ã??ã??
æ?¨ã•®ã•?ã•ªã??ã•?ã?•è??ã•®ã?ªã?ºã? ã•̈ å ±é³´ã•?ã??æ§?é? ã• ã??
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ã•?ã??ã•«ã?•ã?¿ã?¢ã•®å? é?¨æ¸?è¡°ç?¹æ?§ã•«ã??ã•£ã•¦ã?•100Hzä»¥ä¸?ã•®é«?å?¨æ³¢æ?¯å??ã•
?ã?¢ã?«ã??ã??ã?¬ã?¼ã? æ¯?ã•§ç´?40%æ¸?è¡°ã??
ã•?ã•®ã•?ã?•ã?•é?·è·•é?¢èµ°è¡?ã•§ã??è??ä¸ã??æ??ã•®ç?²å?´ã•?æ??ã??ã•?ã•«å°?ã•ªã•?ã??
ã??æ??ã??ã•?ã•?ã?•ã•®ã•§ã•̄ ã•ªã••ã?•ã??å¿?ã•?ã??ã?•ã??ã?¬ã?¼ã? ã•§ã•?ã??ã??

5. æ?¨ã??ç??ã•?ã•?æ??è¡? â?? æ¼?ã•«ã??ã??ä¸­
ç©ºé?²æ¹¿æ§?é? 

ã??ã?¬ã?¼ã? å? é?¨ã•̄ ä¸ç©ºæ§?é? ã•§ã?•æ¹¿åº¦ã??å¤?æ°?ã•®å¤?å??ã??æ??ã•?ã??ã•?ã?•ã•«
æ¼?ã??å¡?å¸?ã•?ã•¦ã•?ã??ã??
æ¼?ã•̄ ç¡¬å??å¾?ã•«å??å•é??æ?¶æ©?ã??å½¢æ?•ã•?ã?•æ°?å¯?æ?§ã•?é«?ã•?ã??
å•?æ??ã•«å®?å ¨ã•ªå¯?å°•ã•§ã•̄ ã•ªã••ã?•æ?¨ã•®å¾®ç´°ã•ªå?¼å•̧ ã??å¦¨ã•?ã•ªã•?ã??

ã•?ã•®ç?¹æ?§ã•«ã??ã??ã?•å? é?¨ã•̄ å®?å®?ã•?ã•?æ¹¿åº¦ã?•ã?©ã?³ã?¹ã??ä¿•ã•¡ã?•
é?·æ??ä½¿ç?¨ã•§ã??å¯¸æ³?å¤?å??ã??ã?¯ã?©ã??ã?¯ã•®ç?ºç??ã•?ã•ªã•?ã??
å¡?è??ã•̄ è??ã••ã?•ä¸ç©ºé?¨ã•«æ®?ã??æ¼?ã•®è?¶ã•?ã?•è¦?ã•?ã•ªã•?å ´æ??ã•§é•?ã•?ã•«æ?¨ã??å®?ã
•£ã•¦ã•?ã??ã??

ã•?ã??ã•̄ ã?•ç•¾ä»£ã•®æ¨¹è??å¡?è£ ã•«ã•̄ ã•ªã•?æ?¥æ?¬ç??å•?ç•?æ?§ã• ã•̈ æ?•ã•?ã??
å°•ã•?è¾¼ã?•ã•?ã?•å?¼å•̧ ã•?ã•?ã•ªã•?ã??å®?ã??ã??
è?ªç?¶ç´ æ••ã•̈ æ??è¡?ã•®ä¸é??ã•«ã•?ã??é?²æ¹¿è¨è¨?ã•§ã•?ã??ã??

6. çµ•è«? â?? è?ªç?¶ã•̈ æ©?æ¢°ã•®å•?å¥•

æ?¨è£½ã??ã?¬ã?¼ã? ã•̄ ã??ç?°å¢?ã•«å?ªã•?ã•?ã?•ã•?ã??ä½?ã•£ã•?ã•®ã•§ã•̄ ã•ªã•?ã??
ç§•ã•̄ ã?•äººã•̈ ç´ æ••ã•®é?¢ä¿?ã??å?•å®?ç¾©ã•?ã•?ã•?ã•£ã•?ã??

ç¡¬ã•?ã??å??æ?§ã•®è¿½æ±?ã•̄ ã?•å·¥æ¥ã•®æ£ç¾©ã• ã•£ã•?ã??
ã• ã•?ã?•äººé??ã•®èº«ä½?ã•̄ æ??ã??ã•?ã••ã?•å¼¾æ?§ã•«ã??ã•£ã•¦å??ã•?ã•¦ã•?ã??ã??
ã•ªã??ã•°ã?•æ©?æ¢°ã??ã••ã•®â??æ??ã??ã•?ã•?â?•ã??æ?•ã•¤ã•¹ã••ã• ã??

ã?¿ã?¢ã•®ã•?ã•ªã??ã?•æ¼?ã•®å?¼å•̧ æ?§ã?•ã••ã??ã??ã??ç©•ã•¿é?•ã•ã•¦å¾?ã??ã??ã•
?ã??ã?¬ã?¼ã? ã•̄ ã?•ã??äººé??ã•?ä¹?ã??ã•?ã?•ã•®é•?å ·ã?•ã•̈ ã•?ã•?å??ç?¹ã•«æ?»ã??ã??

è??ã??ã?•è??ä¸ã??ã?•ã?•ã?¤ã?¯ã??ã?•å•?ã•?ã?ªã?ºã? ã•?æ•̄ ã•¥ã••ã??æ°?æ?•ã•¡ã??ã••
è?ªè»¢è»?æ? ã•?ã•§ã••ã??ã??ã••ã??ã•ªã?ã?¼ã??ã?•ã?¤ã?¯ã??ç?®æ??ã•?ã•¦ã•?ã??ã??å¡¾ç??ã•«ã•
¯å¸?æ??ã•?ã??ã•°è£½ä½?æ?¹æ³?ã??æ??å°?ã•?ã•¾ã•?ã??

æ?¥æ?¬ç??ã•¾ã??ã•®ã?ã?¼ã??ã?•ã?¤ã?¯
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1. ã?¨ã??ã?»ã?¤
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1. ã?ã?¼ã??ã?•ã?¤ã?¯
2. ä¸?é??å??å¸?
3. å±±æ¢¨ç??
4. æ?¨è£½ã??ã?¬ã?¼ã? 

Date Created
2025å¹´10æ??20æ?¥
Author
kazuo-tsubaki
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