
âõÖÌ÷ãñÿÜĆÚÿßøćîÚÅú¬ÅõÕÿäøćîÈÂóäÿÅæøîÛßøĈÚÝõè 
ÿäõćâÖòĈÈĀÖ¬ÜöÅé. 1931 (ß.é. 2474) ÛäõêòØÿäóăÕĂìÛäõÂóäÕóÚÂóäÿÅæøîÛÝõèîñăìæ¬ ËõĈÚë¬èÚ 
Ö¬óÈ ą ØóÈÕóÚîùÖëóìÂääâîöÿæĆÅāØäÚõÅ ÿÅäøćîÈâøîëøćîëóäîöÿæĆÅāØäÚõÅ ãóÚãÚÖ° ãóÚîèÂóé 
ÿÅäøćîÈâøîĀßØã° Ì÷ćÈăÕäòÛÅèóâÚ¬óÿËøćî×øîÿÜĆÚîã¬óÈâóÂ 

âöÅèóâÚ¬óÿËøćî×øîëúÈ ØóÈÕóÚÂóäËùÛāæìñÝëâØîÈÕöÛùÂ ÂóäÿËøćîâÛòÕÂäö 
ÃòĈÚÖîÚÂóäÿÅæøîÛÿÊßóñë¬èÚØöćîãú¬ĂÚäñÕòÛâóÖäÑóÚëúÈ Ì÷ćÈÿÜĆÚÃòĈÚÖîÚĀÛÛäöæ 

ÂóäÿÅæøîÛÂòÚËÚ                     ÂóäÿÅæøîÛØîÈĀÛÛâöĀëÈëñØîÚ 

ÂóäÿÅæøîÛÚõÂÿÂõæëČóìäòÛæèÕÛîÚÕõĈÈ ÂóäÿÅæøîÛÿÈõÚËÚõÕĀÃĆÈ   

ÂóäÿÅæøîÛÿÈõÚËÚõÕØÚÅèóâäîÚ 

éĀæñîøćÚ ą  

ÿØÅāÚāæãößõÿéêÃîÈâõÖÌ÷ãñ 

ÅãõÚÕöäòÛÜä÷ÂêóÖòĈÈĀÖ¬ÕóÚÂóäßòÓÚóÂóäèõÉòã 

ÅÚČóÿëÚîÃòĈÚÖîÚØöćÿìâóñëâÂòÛæúÂÅóāÕãÿÊßóñ 
 

ãõÚÕöĂìÅČóĀÚñÚČóĀæñÅČóÜä÷Âêó!!  



âõÖÌ÷ãñÿÜĆÚÿßøćîÚÅú¬ÅõÕØóÈÕóÚÂóäÿÅæøîÛßøĈÚÝõè 

ãõÚÕöäòÛÅČóÜä÷Âêó!!  

āäÈÈóÚāãÿÚñÌñèñ āäÈÈóÚāÅàù 

  āäÈÈóÚÿÊßóñÕóÚïúß Reel-to-Reel 
 ÝæõÖáòÔÒ°æóãÿëÚ ËùÛÿÊßóñÉùÕ  ÜäõâóÔÚîãìæóÂËÚõÕÂĆäòÛØČó 
 ÂóäÿÅæøîÛØîÈāÕãÖäÈÛÚèòëÕù SUS 

   ÂóäÿÅæøîÛ Ag ËÚõÕĀÃĆÈ (ÝæõÖáòÔÒ°ìæóÂÜäñÿáØ) 

 āäÈÈóÚëČóìäòÛÝæõÖáòÔÒ° RoHS 

ËùÛëòÈÂñëö ĂËāÅäÿâØËÚõÕ 3 (ăâ¬âöëö ëöÕČó) 

ËùÛāÅäÿâöćãâËÚõÕ 
ÂäñÛèÚÂóäîæúâõÿÚöãâ ĂËāÅäÿâöćãâËÚõÕ 3 ÜîÈÂòÚëÚõâ 

āäÈÈóÚāÂñØòÚÕñ 

 āäÈÈóÚËùÛÙóÖùāæìñ 

 ÂóäËùÛØîÈÖóâèòÖ×ùÜäñëÈÅ° (10 ËÚõÕ) 

 ÂóäËùÛÙóÖùāæìñĀÖ¬æñÜäñÿáØ 
       (ØîÈ  ÿÈõÚ  ØîÈÃóè Āæñ îøćÚ ą ) 

āäÈÈóÚïñÉõāãìãõ 

āäÈÈóÚîùÜÂäÔ°ÖÂĀÖ¬ÈÝæõÖáòÔÒ° 
 ÂóäËùÛāæìñÝëâÂòÛØîÈÕöÛùÂÂóäÿËøćîâÛòÕÂäö ÉùÕ 
      ìæîâÿìæèëúÈ ăÕäòÛÅèóâÚ¬óÿËøćî×øîëúÈâóÂ 
    ÂóäËùÛÕöÛùÂÜæîÕèõëÂó 

ÉùÕÿÕ¬ÚßõÿéêÃîÈĀÖ¬æñāäÈÈóÚ 



Hv 80 110 

ßòÓÚóÂóäËùÛĀÝ¬Úàõæâ°ÿÈõÚËÚõÕĀÃĆÈ 

ËùÛÿÈõÚ 

ÃîÿÜäöãÛÿØöãÛÂóäËùÛÿÈõÚ ĀÝ¬Úàõæâ°ËÚõÕĀÃĆÈ ÉñÿìĆÚÃî 
ĀÖÂÖ¬óÈăÕîã¬óÈËòÕÿÉÚ 

ÃÚóÕÅèóâĀÃĆÈÃîÈÂóäËùÛÿÜĆÚĀÝ¬Úàõæâ° 

Hv 150 180 

ËùÛÿÈõÚËÚõÕĀÃĆÈ 

Å¬óÖóÚëòâÝòë 

ØÚÖ¬îÂóä 
   ÿÜæöćãÚëáóßëö 

ÂóäìæùÕä¬îÚ 
ë÷Âìäî 

ìÚ¬èãæñ:(mɋ) 

éúÚã°èõÉòããóâóÌóÂõÿÌÂõ (ĀÛÛ CRS-113-AU) 
βÿÈøćîÚăÃÂóäèòÕ : 100gf (n=3) β Öòèîã¬óÈÂóäèòÕ 

ÃîÿÜäöãÛÿØöãÛÂóäËùÛÿÈõÚ  ăÕÅ¬óëòâÝòëØöćăâ¬
ĀÖÂÖ¬óÈÂòÚâóÂ      

ÂóäØÕëîÛĀîâāâÿÚöãâÿÜĆÚìãÕ 
(ISO 4521) 

ÂóäËùÛÿÈõÚÂĆâöÜäñëõØÙõáóßØÚÖ¬îÂóäÿÜæöćãÚëö 

ËùÛÿÈõÚËÚõÕĀÃĆÈ 

ËùÛÿÈõÚ 

Â¬îÚÂóäØÕëîÛ ìæòÈÂóäØÕëîÛ 24 Ë.â. ÿÜäöãÛÿØöãÛÂòÛÂóäËùÛÿÈõÚ ĀëÕÈÅ¬óÖòèÿæÃÂóäë÷Â
ìäîÌ÷ćÈăÕÅ¬óÖòèÿæÃØöćÖČćóÂè¬ó ØČóĂìèóÈĂÉăÕ 
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ËùÛÿÈõÚ 

ËùÛÿÈõÚËÚõÕĀÃĆÈ 

Å¬óÖòèÿæÃ 
Âóäë÷Âìäî 

äñãñÅèóâæøćÚ (m) 

ҌҺҜҾ҉Ҷқ ҌҺҜҾ҉ҶқҌқҶҖҿ҄Ӆ҉

0.60 0.76

TRIBOMETER  PIN-ON-DISK 
βÿÈøćîÚăÃÂóäèòÕ   ÚČĈóìÚòÂ 0.5 N 

    äîÛÅèóâÿäĆèÂóäìâùÚ 100 rpm 

    ÉČóÚèÚÂóäìâùÚ 1000  ÅäòĈÈ 

    Ûîæ ű6 mm SUS304 



ÂóäØÕæîÈÊöÕÚČĈóÿÂæøîÿÜĆÚæñîîÈÚČĈóISO 9227  

ÂóäËùÛāæìñÝëâÂòÛëòÈÂñëöÚõÿÂõæ 

ÂóäËùÛāæìñÝëâÂòÛëòÈÂñëöÚõÿÂõæÂČóæòÈÿÜĆÚØöćÚõãâ  ÂòÚëÚõâăÕÕöâóÂ !!!  

                                     äñãñÿèæóÂóäÊöÕæñîîÈÚČĈó(hour) 

èòëÕùÿìæĆÂ ÿÅæøîÛìÚó 8ɛm (ìæòÈÉóÂÝ¬óÚÂóäÛČóÛòÕāÅäÿâöćãâËÚõÕ 3) 

ÂóäËùÛāæìñÝëâÿÃóăÜãõćÈØČóĂìÜîÈÂòÚëÚõâăÕÕö  

 ÚõÿÂõæÖČćó (5-8 %) ÿØöãÛĀæèâóÂÂè¬ó 2 ÿØ¬ó 

 ÿÜäöãÛÿØöãÛÂòÛËùÛëòÈÂñëö âóÂÂè¬ó 5 ÿØ¬ó 

 ÂäñÛèÚÂóäËùÛāÅäÿâöćãâËÚõÕ 3 ×úÂÖîÈÖóâÂÐäñÿÛöãÛëõćÈĀèÕæîâ 
 ĀæñãòÈØÚÖ¬îëáóèñāæÂäîÚ âöÅèóâÿìÚöãèĀÚ¬Ú ăâ¬Ã÷ĈÚëÚõâÈ¬óã 

 ËõĈÚë¬èÚØöćăâ¬ëóâóä×ØČóăÕ ëČóìäòÛ Ni ËÚõÕÖČćó ÂĆËùÛăÕ 

 ëóâóä×ØČóăÕØòĈÈĀÛÛ ÿàøîÈäóÈ Āæñ Ûóÿäæ  

0 1000 2000 3000 

Zn-Ni(Ni:13-17%) 
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ÿäóăÕßòÓÚóÃòĈÚÖîÚÂóäÿÅæøîÛāæìñāÕãÖäÈĀæè (Au, Ag, Sn) 

ÃòĈÚÖîÚÂóäÿÅæøîÛāæìñāÕãÖäÈÂòÛĀëÖÚÿæë 

Cr Fe Ni Ag 

(Öã.) Öòèîã¬óÈÃòĈÿÚÖîÚÂóäÿÅæøîÛÿÈõÚāÕãÖäÈ 

ÿäóë¬ÈâîÛëõÚÅóÅùÔáóßëúÈ ăâ¬ÖîÈÿÜĆÚì¬èÈÿäøćîÈÂóäĀßëóä Ni 

 

ãõÚÕöĂìÅČóĀÚñĀæñÅČóÜä÷Âêó!!  

ăâ¬ăÕĂËÚõÂÿÂõæ 

ÿÅæøîÛ Au 

ĀëÖÚÿæë 

ÿÅæøîÛ Sn 

ĀëÖÚÿæë 



ÂâõÖÌ÷ãñßòÓÚóÿØÅāÚāæãöÂóäËùÛÿÈõÚāÕãÖäÈÂòÛĀëÖÚÿæë  
ĀâĂÚëáóèñāæÂäîÚ ÂĆăâ¬ØČóĂììæùÕä¬îÚ ìäøî ÿÜæöćãÚëö 

ÂóäËùÛÿÈõÚÛÚĀëÖÚÿæëāÕãÖäÈØČóĂìØÚÖ¬îÅèóâäîÚ 

ÅÅõÕäóÅóÿÕöãèÂòÚÂòÛÂóäËùÛÿÈõÚāÕãĀÛÛÜÂÖõ 

ÅĀâÂóäËùÛÂòÛËÚõÕîøćÚ ą āÕãÖäÈÂòÛ Sn,Cu,Au 

Åë¬ÈâîÛÝæõÖáòÔÒ°ÕèãÅùÔáóßëúÈ ØòĈÈÂòÛÂóäØÕæîÈÝæõÖáòÔÒ°ĀæñÂòÛÜäõâóÔÉČóÚèÚâóÂ 
 

ÿËõÎäòÛÅČóÜä÷Âêó 

Öã.) ËùÛÿÈõÚ / ÚõÅÿÅõæ ÂòÛèòëÕùÿìæĆÂßøĈÚÝõèĀëÖÚÿæë SUS430 ÿâøćîÂ¬îÚÂóäËùÛÿÈõÚÂòÛĀëÖÚÿæë 

Fe Cr Ni Ag 

 
ãøÚãòÚăÕÂòÛÂóäËùÛNiÿÃóÂòÛĀëÖÚÿæë 

ÂóäËùÛÿÈõÚāÕãÖäÈÿÃóÂòÛĀëÖÚÿæë Öã.) ÂóäËùÛÿÈõÚāÕãÖäÈÿÃóÂòÛèòëÕùÿìæĆÂßøĈÚÝõèĀëÖÚÿæë SUS430 

Cr Fe Ni Ag 

 

ăâ¬ÖîÈËùÛÂòÛ Ni ËùÛÿÃóāÕãÖäÈÂòÛ Ag ăÕ 

ØÚÅèóâäîÚ 

Ý¬óÚÅèóâäîÚ 

Ý¬óÚÅèóâäîÚîùÔìáúâõ750ϴ 
ÂĆăâ¬ØČóĂìÿÜæöćãÚëö ãòÈÅÈØÚĀæñ
äòÂêóÅèóâÿìÚöãèĀÚ¬ÚăèăÕ 

 
Â¬îÚÂóäÝ¬óÚÅèóâäîÚ ìæòÈÉóÂÝ¬óÚÅèóâäîÚ 



ÕúÉóÂáóßāÅäÈëäóÈØöć
ÿÜĆÚìæùâÿèóĀìè¬È 
ÉóÂèòëÕùØöćÿæĆÂâóÂ 

ÂóäËùÛāßæóëÚõÿÂõæ 

ÂóäÿÜäöãÛÿØöãÛßøĈÚÝõè
ÉóÂÃÚóÕĂìÎ¬ 

ÚČóÿëÚîÂóäËùÛāßæóëÚõÂÿÂõæ 

ËòĈÚĂÖÝõè 

ßøĈÚÝõèāßæóë ßøĈÚìÚóÖòÕāßæóë 

ÖîÈÂóäÝæõÖáòÔÒ°ĀÛÛÚöĈăâ¬ĂË¬ìäøî? 

Â ÉóÂßøĈÚØöćÜäñâóÔ 1c  ÉñâöÉČóÚèÚë¬èÚØöćÿÜĆÚìæùâÜäñâóÔ 40 æóÚ 

Â ÿÈøćîÚăÃÂóäËùÛ ÿÜæöćãÚÿÜĆÚāßæóëăÕ  

 (ÃÚóÕÃîÈāßæóë ÉČóÚèÚÿæÃìÚ÷ćÈìæòÂăâāÅäÿâÖäɛm  

                            ÉČóÚèÚÿæÃëîÈìæòÂÿÜĆÚëõÛăâ¬āÅäÿâÖäɛm) 

β ĂËÂòÛÂóä 
ØóëöËòĈÚĂÖÝõè ØČóĂìßøĈÚÝõèìÚóâöÅùÔáóßÕöÃ÷ĈÚ ĀÛÖÿÖîä°äöćÿËøĈîÿßæõÈ ÂóäÿÖõâèòëÕùËÚõÕîøćÚ ą Õèã 



ÿØÅāÚāæãöÂóäËùÛĀÛÛÃòĈèÿËøćîâ ÃòĈèăààó 

ÃÚóÕĀßÕ100ɛm 

áóßÃãóã 

ÜäñèòÖõÝæÈóÚÃîÈÛäõêòØ 

Å ÂóäËùÛ ËõĈÚë¬èÚÜäñÂîÛÃîÈëâóä°ØāàÚ ØòĈÈĀÛÛăààó Āæñ ĀÛÛăâ¬ĀãÂ (ÃîÈÿìæè) Õèãăààó 

Å ÌõæõÅîÚ ÃòĈèÿËøćîâ ÃòĈèăààó îøćÚ ą ÂĆØČó 

Å èòëÕùìæóÂìæóãËÚõÕ ÃîÈÖòèîã¬óÈØÕæîÈ ĀÖ¬æñÃÚóÕ Ö¬óÈ ą ÂòÚ (äòÛăÕ×÷ÈÃÚóÕăæÚ°ÂóäÝæõÖ 4 ÚõĈè) 
Å ÖòĈÈĀÖ¬ÿäõćâßòÓÚóèõÉòãÂĆãõÚÕöäòÛÜä÷ÂêóÖóâÅèóâÖîÈÂóäÃîÈæúÂÅó 
Å ÚČóÿëÚîÃòĈÚÖîÚĂìÿìâóñëâÂòÛæúÂÅóÖóâÅèóâÖîÈÂóä 

ÿËõÎäòÛÅČóÜä÷Âêó 

ØČóÂóäËùÛËõĈÚë¬èÚ ëóäÂ÷ćÈÖòèÚČó ĀÖ¬æñÜäñÿáØ ĀÛÛÃòĈèÿËøćîâ ÃòĈèăààó  

ű50ɛm ű100ɛm ű150ɛm ű200ɛm 

ÿæÚë°ÂöćÿØ¬ó 10 ÿØ¬ó 

 
äñãñĀÚèÚîÚ 

1 100.90˃ Ƴ 
2 53.92˃ Ƴ 
3 100.92˃ Ƴ 
4 52.53˃ Ƴ 
 
ÃÚóÕÅèóâëúÈ 

5 3.00˃ Ƴ 
6 3.01˃ Ƴ 



ÛØëäùÜ 
 ÂóäËùÛāæìñÝëâÿÃóÂòÛØîÈÕöÛùÂ ØîÈ 80  ÕöÛùÂ 20 ĀëÕÈāÅäÈëäóÈëòÕë¬èÚÿØ¬óÂòÚ ÉùÕìæîâÿìæèØöć
îùÔìáúâõ 280ϴ ë¬èÚĂìÎ¬ āæìñÝëâÂòÛØîÈÕöÛùÂ ËõĈÚë¬èÚØöćØČóÉñăÕÃÚóÕÿæĆÂæÈ Ì÷ćÈØČóãóÂÃ÷ĈÚ ëóâóä×
ÅèÛÅùâăÕĂÚÂóäËùÛÿÅæøîÛÿÜĆÚĀÝ¬Úàõæâ° ĂÚëòÕë¬èÚØöćÿØ¬óÂòÚ ëČóìäòÛËõĈÚë¬èÚØöćâöÃÚóÕÿæĆÂâóÂ āÕãÂóä
ÛòÕÂäöèòëÕùØöćÜæîÕÖñÂòćèÕèãîùÔìáúâõëúÈ  

àõæâ°ÛóÈ 
ÅèÛÅùâÂóäØČóÅèóâìÚóÃîÈàõæâ°ăÕ ØČóĂìÿÜĆÚàõæâ°ÛóÈÂĆØČóăÕ 
āÅäÈëäóÈāæìñÝëâăÕìæóÂìæóã 
ëòÕë¬èÚÂóäÝëâØîÈÿÜæöćãÚĀÜæÈăÕÖóâÅèóâßîĂÉ āÅäÈëäóÈÂóäÿÅæøîÛàõæâ°ăÕìæóÂìæóã 
ÂóäËùÛÂòÛäúÜĀÛÛØöćâöÃÚóÕÿæĆÂâóÂ  
äúÜĀÛÛØöćâöÃÚóÕÿæĆÂÂĆÿÅæøîÛÿÜĆÚĀÝ¬Úàõæâ°ăÕ                                                                                                                                                                                                    
ÂóäÿËøćîâÖ¬îØöćăÕäòÛÅèóâÿËøćî×øîëúÈ 
ÂóäÿËøćîâÖ¬îăÕäòÛÅèóâÿËøćî×øîëúÈ ØČóÂóäÛòÕÂäöîã¬óÈÕö ØÚÖ¬îÂóäÿÜĆÚîîÂăÌÕ°  

ÂóäÛòÕÂäöÕèãÅèóâäîÚëúÈ (ÉùÕìæîâÿìæèØöćîùÔìáúâõ 280ϴ) 

ØîÈ 80 ÕöÛùÂ 20 ÉóÂëòÕë¬èÚØöćÿØ¬óÂòÚ ÉùÕìæîâÿìæèØöćîùÔìáúâõ
ÅèóâäîÚØöć 280ϴ ĂËÂóäÛòÕÂäöèòëÕùÜæîÕÖñÂòćèăÕ ÂóäÛòÕÂäöØîÈ
ÕöÛùÂÂĆÉñĂËÅèóâäîÚÿÜĆÚÃòĈÚäñÕòÛ ĂËÉùÕìæîâÿìæèØöćÅèóâäîÚÖČćó
Âè¬ó 280ϴ ØîÈÕöÛùÂÂĆÉñăâ¬æñæóã ÂóäÿËøćîâÖ¬îÂĆÉñØČóăÕÿÜĆÚ
äñÕòÛËòĈÚăÜ 

áóß 1. áóßĀëÕÈ ÕöÛùÂāæìñÝëâØîÈĂÚëòÕëòèÚÿØ¬óÂòÚ 
wt%(ÕöÛùÂ) 

100 20 0 

280 

T(ϴ) 

ËùÛāæìñÝëâÂòÛØîÈÕöÛùÂ 


