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Development of color marking techniques on the metal surface by laser marking 

and unique products in Gifu㸦V㸧. 
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࣮ࢠࣝࢿ࢚࣮ࢨ࣮ࣞࠊࡣຍ㣭ຍᕤࡓࡋ⏝ࢆ࣮ࢨ࣮ࣞ

ࡍᙧᡂࢆ⭷㓟㔠ᒓ⾲㠃ࠊ࡛ࡇࡿࡍไᚚ㧗⢭ᗘࢆ

ࢆ⭷㓟ࠊගࡓࡋ㠃࡛ᑕ⾲⭷㓟ࠋࡿ࠶࡛⾡ᢏࡿ
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ᮏຍᕤᢏ⾡ࠊࡣ㔠ᒓ⾲㠃ࢆ≀⌮ⓗኚࠊࡵࡓࡿࡏࡉ

ຍᕤᢏࡢ࡞༳ๅࢺࣥࣜࣉࡣࡓࡲࢢࣥࣜ࣋ࣛࠊࣉࣥࢱࢫ

ࠊሬᩱࡸࢡࣥࠊࡓࡲࠋ࠸࡞ࡀᾘኻࡸࢀࡀࠊ࡚ẚ⾡
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ࢆⰍ࡞ከᙬࠊࡋࡋࠋࡿ࠶ࡀඃᛶ࠸࡞ࡋᚲせࢆࢺࢫ

ⓎⰍࠊࡣࡵࡓࡿࡍ㓟⭷ࡢཌࢆࡳ㧗⢭ᗘᙧᡂࡿࡍᚲ

せࠊࡵࡓࡿ࠶ࡀᐇ⏝ୖᩘࡣⰍ㝈ࡢࡑࠋࡓ࠸࡚ࢀࡽᑐ⟇

ࡇࡿࡍ㉮ᰝࡋ㏉ࡾ⧞ࢆ࣮ࢨ࣮ࣞࠊࡣ࡛✲◊ᚑ᮶࡚ࡋ

࡛⭷ཌࢆไᚚࡿࡍᡭἲࠊࡸ㞺ᅖẼ࡚ࡗࡼࢫ࢞⭷ཌࢆไ

ᚚࡢ➼ࡿࡍヨࠊࡀࡿ࠸࡚ࢀࢃ⾜ࡀࡳຍᕤ㛫ࡸᏳᛶ➼ࠊ
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ࡿࡍᙧᡂࢆᵓ㐀⭷⓶࡞ᚤ⣽ࡿࢀࡉᵓᡂࡽ⭷㓟ࡢᩘ「
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㸰㸬㸯� ᚑ᮶ᡭἲㄢ㢟�

ᅗ㸯࣮ࢨ࣮ࣞࠊ↷ᑕ࡚ࡗࡼᙧᡂࡓࢀࡉ㓟⭷

ࠊࡣⓎⰍࡢ㗰ࢫࣞࣥࢸࢫࠋࡍ♧ࢆࣝࢹࣔ΅ᖸ⭷ⷧࡿࡼ

⾲ᒙᙧᡂࡓࢀࡉ㓟⭷ࡢཌࡉගࡢධᑕゅᗘࡀ㛵ಀ

ᙉไⓗ࡚ࡗࡼ࣮ࢨ࣮ࣞࠋࡿ࠶࡛ࡢࡶࡿࡼ΅ᖸࡿࡍ

ᒙ⾲ࡢࡑࠊࡿࡏࡉ㓟ࢆ㗰ࢫࣞࣥࢸࢫ Cr 㓟

ࡣࡓࡲ≀ Fe 㓟≀ࡽᡂࡀ⭷ⷧࡿᙧᡂࡢࡇࠋࡿࢀࡉ

ᑕගࡿࡼ㗰ࢫࣞࣥࢸࢫᑕගࡿࡼ⭷ⷧࠊࡁ

ⰍㄪࡀἼ㛗ࡓࢀࡽࡵᙉ࡚ࡗࡼග㊰ᕪࡢගࡢࡘࡢ

ࡓࡿࡍⓎⰍࢆⰍㄪࡿࡍពᅗࠊࡋࡋࠋࡿࢀࡉㄆ㆑࡚ࡋ

ࢆࡳཌࡢ⭷㓟ࠊࡣࡵ 0.1nm ༢࡛ไᚚࡿࡍᚲせ

࿘Ἴࠊຍᕤ᮲௳㸦ฟຊࡢ࣮ࢨ࣮ࣞࢫࣝࣃࠊࡵࡓࡿ࠶ࡀ
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 ࠋࡿ

㸰㸬㸰� ᥦᡭἲ�

ᮏ◊✲࡛ࢫࣞࣥࢸࢫࠊࡣ㗰ࡢ⾲ᒙࡢᩘ「㓟⭷ࡽ

ᵓᡂࡿࢀࡉᚤ⣽࡞⓶⭷ᵓ㐀ࢆᙧᡂࠊ࡛ࡇࡿࡍⰍศゎ⬟

ࠋࡍ♧ࢆᚤ⣽ᵓ㐀ࡢ⭷ⷧࡿࡍᥦᅗ㸰ࠋࡿࡳヨࢆୖྥࡢ

ࡵᙉࢆἼ㛗ࡢᐃ≉ࠊᚤᑠ㡿ᇦෆ࡞ᅔ㞴ࡀ㆑ูࡢ࡛║⫗

ࡇࡿ࠼ኚࢆ⋠㠃✚ẚࡢࠎྛࠊࡋᙧᡂࢆ⭷㓟ࡢᩘ「ࡿ

�ࠋࡿࡍ⌧ࢆΰྜⰍࠊ࡛

 

㸱㸬ᐇ㦂 

ຍ㣭ᐇ㦂2.2ࠊࡣ ⠇グ㏙ࡓࡋᥦᡭἲࠊ࡚ࡗࡼⰍ

ศゎ⬟᳨ࢆࡇࡿࡍୖྥࡀドࠋࡿࡍ㸴ࡢࡘຍᕤ᮲௳㸦⾲

㸯㸧ࡢ୰ࡽ㸰ࡢࡘຍᕤ᮲௳ࡢࢀࡒࢀࡑࠊࡏࢃྜࡳ⤌ࢆ

㠃✚ẚ⋡ࢆኚ࡛ࡇࡿࡏࡉ୰㛫Ⰽࡢ⌧ࢆヨ࡞ࠋࡿࡳ

ࡣ㉮ᰝ㏿ᗘ࣮ࢨ࣮ࣞࠊ࠾ 100mm/sࠊ㉮ᰝ㛫㝸ࡣ 5ȣm 

 ࠋࡿࡍ

ᐇ㦂⏝ࡿࡍຍᕤᶵ࣮ࢨ࣮࣮ࣞࣂࣇࠊࡣ

㸦OMRON ♫〇ࠊMX-Z2000G㸧࡛ࠋࡿ࠶ᮦᩱࢸࢫࠊࡣ

㗰ࢫࣞࣥ SUS304 #400 ◊☻㸦100mm�100mmࠊt=1mm㸧

࢝ࢽࢥศග Ⰽィ㸦ࠊࡣᐃ ࡢどᇦⰍྍࠋࡿࡍ⏝ࢆ

 ࠋࡿࡍ⏝ࢆCM-2600d㸧ࠊ〇♫ࢱࣝࣀ࣑

 

㸲㸬⤖ᯝ⪃ᐹ�

ᅗ㸱ຍ㣭⤖ᯝࠋࡍ♧ࢆ㸴Ⰽ㸦㉥Ⰽࠊ⥳Ⰽࠊ㟷Ⰽ࣐ࠊ

ࡓࡋᇶ㍈ࢆ㯤Ⰽ㸧ࠊⰍࣥࢩࠊⰍࢲࣥࢮ 24 㝵ㄪࡢⰍ

࡚ࡋኚⰍ┦㛫࡛㐃⥆ⓗ࠺ྜࡾ㞄ࠋࡿ࠸࡚ࡋ♧ࢆ⎔┦

ฟຊࢆ࣮ࢨ࣮ࣞࠊࡤ࠼ࠋࡿࡁㄆ࡛☜ࡀᵝᏊࡿ࠸ 4.8Wࠊ

ᖜࢫࣝࣃ 30nsࡾ⧞ࠊ㏉ࡋ࿘Ἴᩘ 300kHz ⾲᮲௳࡛㔠ᒓࡢ

㠃↷ᑕࡑࡼ࠾ࠊࡿࡍཌࡉ 365nm ࡉᙧᡂࡀ⭷㓟ࡢ

ฟຊࢆ࣮ࢨ࣮ࣞࠊ᪉୍ࠋࡓࡋⓎⰍⰍ⥳ࢀ 4.4Wࣝࣃࠊ

ᖜࢫ 15nsࡾ⧞ࠊ㏉ࡋ࿘Ἴᩘ 100kHz ᮲௳࡛㔠ᒓ⾲㠃ࡢ

↷ᑕࡑࡼ࠾ࠊࡿࡍཌࡉ 174nm 㯤ࢀࡉᙧᡂࡀ⭷㓟ࡢ

ⰍⓎⰍࠋࡓࡋᅗ㸲ࠊࡣ⥳Ⰽ㯤ⰍⓎⰍࡿࡍ㸰ࡢࡘຍ

ᕤ᮲௳ࢆ⏝ࡢࢀࡒࢀࡑࠊࡋ㠃✚ẚ⋡ࢆ ࠊ0%:100%

ࡢࡁࡓࡋ100%:0%ࠊ75%:25%ࠊ50%:50%ࠊ25%:75%

ṇᑕࡀࣝࢺࢡ࣌ࢫࠋࡿ࠶࡛ࣝࢺࢡ࣌ࢫ⥳Ⰽࡽ㯤Ⰽ

ཎⰍ୕ࡢගࠊࡣ㇟⌧ࡢࡇࠋࡿศࡀᵝᏊࡿ࠸࡚ࡋኚ

ࡌᛂ⋠㠃✚ẚࠊࡁㄝ࡛᫂ࡿ࠶ຠᯝ࡛ࡢᵝྠ⌮ཎࡢ

࡚⥳Ⰽ㯤ⰍࡢΰⰍࡀㄆ㆑࡛ࠋࡿࢀࡽ࠼⪄ࡓࡁᮏᐇ㦂

࡛௳ຍᕤ᮲ࡢࡘ㸴ࠊࡣ࡛ 24 Ⰽࠊࡀࡓࡋ⬟ྍࢆ㠃✚ẚ

ࡢࣥࣙࢩ࣮ࢹࣛࢢ࡞⢭⣽ࠊ࡛ࡇࡿࡍᚤ⣽ࡽࡉࢆ

࡚ࡗࡼࡏࢃྜࡳ⤌ࡢ௳ຍᕤ᮲ࠊࡓࡲࠋࡿ࠶࡛⬟ྍࡀ⌧

 ࠋࡿࡁᮇᚅ࡛ࡀⓎⰍࡓࡗ࠶ᅔ㞴࡛ࡣᚑ᮶ᡭἲ࡛ࠊࡣ
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ࡸ㩭ࠊࡋኚ⢭ᙬ㯤ⰍࡽⰍ⥳ࡀⰼᶍᵝࠋࡍ♧ࢆ

 ࠋࡓࡋᐇドࢆࡇࡿࡁ࡛⏝㐺࡚ࡋ⾡㣭ᢏ࡞
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ຍᕤ 

᮲௳ 

ฟຊ 

[W] 

࿘Ἴ  ᩘ

[kHz] 

 ᖜࢫࣝࣃ

[ns] 

1 5.4 200 105 

2 4.4 100 15 

3 4.8 300 30 

4 5.6 450 15 

5 5.0 500 15 

6 8.6 425 105 
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