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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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ᮏ◊✲࡛ࠊࡣ㔠ᒓ〇ရࡢ㧗௜ຍ౯್໬ࢆ┠ⓗࡿࡼ࡟࣮ࢨ࣮ࣞࠊࡋ࡜ຍ㣭ᢏ⾡ࣥࢸࢫࠊ࡟࡛ࡲࢀࡇࠋࡿࡍ❧☜ࢆ

ᮏࠋࡓࡋ㛤Ⓨࢆ࣒ࢸࢫࢩࡿࡍຍ㣭ࢆࢱ࣮ࢹീ⏬࡟㔠ᒓ⾲㠃ࡓࡲࠊࡋ࡟࠿ࡽ᫂ࢆⓎⰍ≉ᛶࡢ࡬㔠ྜࣥࢱࢳࡸ㗰ࢫࣞ

ᖺᗘࠊࡣຍᕤᢏ⾡ࡢ㔠ᒓ〇ရࡢ࡬㐺⏝ྍ⬟ᛶ᳨ࢆウࠊࡵࡓࡿࡍ㓟໬⭷ࡢᚤ⣽ᵓ㐀໬ࡿࡼ࡟Ⰽศゎ⬟ࢆୖྥࡢヨࡳ

࡛⏝㐺࡚ࡋ࡜⾡⿦㣭ᢏ࡞⢭⣽ࠊࡋㄆ☜ࢆ࡜ࡇࡿࡍୖྥ࡟㸲ಸࡀ⬟Ⰽศゎ࡭ẚ࡟ᚑ᮶ᡭἲࡣ⾡ᮏᢏࠊᯝ⤖ࡢࡑࠋࡓ
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㸯㸬࡟ࡵࡌࡣ 

࣮ࢠࣝࢿ࢚࣮ࢨ࣮ࣞࠊࡣຍ㣭ຍᕤࡓࡋ⏝฼ࢆ࣮ࢨ࣮ࣞ

ࡍᙧᡂࢆ⭷㓟໬࡟㔠ᒓ⾲㠃ࠊ࡛࡜ࡇࡿࡍไᚚ࡟㧗⢭ᗘࢆ

ࢆ⭷㓟໬ࠊ࡜ගࡓࡋ㠃࡛཯ᑕ⾲࡟⭷㓟໬ࠋࡿ࠶࡛⾡ᢏࡿ

㏱㐣ࡋ㔠ᒓ⾲㠃࡛཯ᑕࡢࠎྛࡓࡋගࡀᖸ΅ࠊ࡛࡜ࡇࡿࡍ

ᡃࡣࠎⰍ࡚ࡋ࡜ㄆ㆑ࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍ�

ᮏຍᕤᢏ⾡ࠊࡣ㔠ᒓ⾲㠃ࢆ≀⌮ⓗ࡟ኚ໬ࠊࡵࡓࡿࡏࡉ

ຍᕤᢏࡢ࡝࡞༳ๅࢺࣥࣜࣉࡣࡓࡲࢢࣥࣜ࣋ࣛࠊࣉࣥࢱࢫ

ࠊሬᩱࡸࢡࣥ࢖ࠊࡓࡲࠋ࠸࡞ࡀᾘኻࡸࢀࡀ๤ࠊ࡚࡭ẚ࡜⾡

ᗫᲠࡿࡍ⏕Ⓨ࡟ฎ⌮ᚋࠊ࡚࡭ẚ࡜⌮㟁Ẽ໬Ꮫⓗฎࡣࡓࡲ

ࢥࢢࣥࢽࣥࣛࠊࡃ࡞ࡣቃ㈇Ⲵ⎔ࡵࡓ࠸࡞ࡋ⏕Ⓨࡀ࡝࡞≀

ࢆⰍ࡞ከᙬࠊࡋ࠿ࡋࠋࡿ࠶ࡀඃ఩ᛶ࠸࡞ࡋ࡜ᚲせࢆࢺࢫ

ⓎⰍࠊࡣ࡟ࡵࡓࡿࡍ㓟໬⭷ࡢཌࢆࡳ㧗⢭ᗘ࡟ᙧᡂࡿࡍᚲ

せࠊࡵࡓࡿ࠶ࡀᐇ⏝ୖᩘࡣⰍ࡟㝈ࡢࡑࠋࡓ࠸࡚ࢀࡽᑐ⟇

࡜ࡇࡿࡍ㉮ᰝࡋ㏉ࡾ⧞ࢆ࣮ࢨ࣮ࣞࠊࡣ࡛✲◊ᚑ᮶࡚ࡋ࡜

࡛⭷ཌࢆไᚚࡿࡍᡭἲࠊࡸ㞺ᅖẼ࡚ࡗࡼ࡟ࢫ࢞⭷ཌࢆไ

ᚚࡢ➼ࡿࡍヨࠊࡀࡿ࠸࡚ࢀࢃ⾜ࡀࡳຍᕤ᫬㛫ࡸᏳ඲ᛶ➼ࠊ

ᐇ⏝ୖࡢㄢ㢟ࠋࡓࡗ࠶ࡀ�

⿦㣭࡬㔠ᒓ〇ရࡀ⾡ຍ㣭ᢏ࣮ࢨ࣮ࣞࠊࡣ࡛✏ᮏ࡛ࡇࡑ

ᢏ⾡࡚ࡋ࡜㐺⏝ྍ⬟ᛶ᳨࡚࠸ࡘ࡟ウࠋࡿࡍලయⓗࠊࡣ࡟

ࡿࡍᙧᡂࢆᵓ㐀⭷⓶࡞ᚤ⣽ࡿࢀࡉᵓᡂࡽ࠿⭷㓟໬ࡢᩘ「

ᮏᥦ࡟㔠ᒓ〇ရࠊࡓࡲࠋࡿᅗࢆୖྥࡢ⬟Ⰽศゎࠊ࡛࡜ࡇ

᱌ᢏ⾡ࢆ㐺⏝ࡓࡋヨసရ㛤Ⓨ஦౛࡚࠸ࡘ࡟ሗ࿌ࠋࡿࡍ�

 

 

㸰㸬࣮ࣞࡿࡼ࡟࣮ࢨ㔠ᒓ⾲㠃ࡢⓎⰍᶵ  ɔ

㸰㸬㸯� ᚑ᮶ᡭἲ࡜ㄢ㢟�

ᅗ㸯࣮ࢨ࣮ࣞࠊ࡟↷ᑕ࡚ࡗࡼ࡟ᙧᡂࡓࢀࡉ㓟໬⭷࡟

ࠊࡣⓎⰍࡢ㗰ࢫࣞࣥࢸࢫࠋࡍ♧ࢆࣝࢹࣔ΅ᖸ⭷ⷧࡿࡼ

⾲ᒙ࡟ᙧᡂࡓࢀࡉ㓟໬⭷ࡢཌ࡜ࡉගࡢධᑕゅᗘࡀ㛵ಀ

ᙉไⓗ࡚ࡗࡼ࡟࣮ࢨ࣮ࣞࠋࡿ࠶࡛ࡢࡶࡿࡼ࡟΅ᖸࡿࡍ

࡟ᒙ⾲ࡢࡑࠊ࡜ࡿࡏࡉ㓟໬ࢆ㗰ࢫࣞࣥࢸࢫ࡟ Cr 㓟໬

ࡣࡓࡲ≀ Fe 㓟໬≀ࡽ࠿ᡂࡀ⭷ⷧࡿᙧᡂࡢࡇࠋࡿࢀࡉ

཯ᑕගࡿࡼ࡟㗰ࢫࣞࣥࢸࢫ࡜཯ᑕගࡿࡼ࡟⭷ⷧࠊࡁ࡜

࡜ⰍㄪࡀἼ㛗ࡓࢀࡽࡵᙉ࡚ࡗࡼ࡟ග㊰ᕪࡢගࡢࡘ஧ࡢ

ࡓࡿࡍⓎⰍࢆⰍㄪࡿࡍពᅗࠊࡋ࠿ࡋࠋࡿࢀࡉㄆ㆑࡚ࡋ

ࢆࡳཌࡢ⭷㓟໬ࠊࡣ࡟ࡵ 0.1nm ༢఩࡛ไᚚࡿࡍᚲせ

࿘Ἴࠊຍᕤ᮲௳㸦ฟຊࡢ࣮ࢨ࣮ࣞࢫࣝࣃࠊࡵࡓࡿ࠶ࡀ

  * 㔠ᒓ㒊 

** ᝟ሗᢏ⾡㒊 

*** ⏘Ꮫ㐃ᦠ㒊 

† ᭷㝈఍♫ᚿὠล≀〇సᡤ 

†† ᰴᘧ఍♫ࢡࢵࢸࢬࢩ 
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ᩘ➼㸧࡚ࡗࡼ࡟Ⰽㄪࢆ⢭ᐦ࡟ไᚚࡣ࡜ࡇࡿࡍᅔ㞴࡛࠶

 ࠋࡿ

㸰㸬㸰� ᥦ᱌ᡭἲ�

ᮏ◊✲࡛ࢫࣞࣥࢸࢫࠊࡣ㗰ࡢ⾲ᒙࡢᩘ「࡟㓟໬⭷ࡽ࠿

ᵓᡂࡿࢀࡉᚤ⣽࡞⓶⭷ᵓ㐀ࢆᙧᡂࠊ࡛࡜ࡇࡿࡍⰍศゎ⬟

ࠋࡍ♧ࢆᚤ⣽ᵓ㐀ࡢ⭷ⷧࡿࡍᥦ᱌࡟ᅗ㸰ࠋࡿࡳヨࢆୖྥࡢ

ࡵᙉࢆἼ㛗ࡢᐃ≉ࠊ࡟ᚤᑠ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㏙ࡓࡋᥦ᱌ᡭἲࠊ࡚ࡗࡼ࡟Ⰽ

ศゎ⬟᳨ࢆ࡜ࡇࡿࡍୖྥࡀドࠋࡿࡍ㸴ࡢࡘຍᕤ᮲௳㸦⾲

㸯㸧ࡢ୰ࡽ࠿㸰ࡢࡘຍᕤ᮲௳ࡢࢀࡒࢀࡑࠊࡏࢃྜࡳ⤌ࢆ

㠃✚ẚ⋡ࢆኚ໬࡛࡜ࡇࡿࡏࡉ୰㛫Ⰽࡢ෌⌧ࢆヨ࡞ࠋࡿࡳ

ࡣ㉮ᰝ㏿ᗘ࣮ࢨ࣮ࣞࠊ࠾ 100mm/sࠊ㉮ᰝ㛫㝸ࡣ 5ȣm ࡜

 ࠋࡿࡍ

ᐇ㦂࡟౑⏝ࡿࡍຍᕤᶵ࣮ࢨ࣮࣮ࣞࣂ࢖࢓ࣇࠊࡣ

㸦OMRON ♫〇ࠊMX-Z2000G㸧࡛ࠋࡿ࠶ᮦᩱࢸࢫࠊࡣ

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

࢝ࢽࢥศග Ⰽィ㸦ࠊࡣ࡟ᐃ 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

ࡓࡋ࡜ᇶ㍈ࢆ㯤Ⰽ㸧ࠊⰍࣥ࢔ࢩࠊⰍࢲࣥࢮ 24 㝵ㄪࡢⰍ

࡚ࡋኚ໬࡟Ⰽ┦㛫࡛㐃⥆ⓗ࠺ྜࡾ㞄ࠋࡿ࠸࡚ࡋ♧ࢆ⎔┦

ฟຊࢆ࣮ࢨ࣮ࣞࠊࡤ࠼౛ࠋࡿࡁㄆ࡛☜ࡀᵝᏊࡿ࠸ 4.8Wࠊ

ᖜࢫࣝࣃ 30nsࡾ⧞ࠊ㏉ࡋ࿘Ἴᩘ 300kHz ⾲᮲௳࡛㔠ᒓࡢ

㠃࡟↷ᑕࡑࡼ࠾ࠊ࡜ࡿࡍཌࡉ 365nm ࡉᙧᡂࡀ⭷㓟໬ࡢ

ฟຊࢆ࣮ࢨ࣮ࣞࠊ᪉୍ࠋࡓࡋⓎⰍ࡟Ⰽ⥳ࢀ 4.4Wࣝࣃࠊ

ᖜࢫ 15nsࡾ⧞ࠊ㏉ࡋ࿘Ἴᩘ 100kHz ࡟᮲௳࡛㔠ᒓ⾲㠃ࡢ

↷ᑕࡑࡼ࠾ࠊ࡜ࡿࡍཌࡉ 174nm 㯤ࢀࡉᙧᡂࡀ⭷㓟໬ࡢ

Ⰽ࡟ⓎⰍࠋࡓࡋᅗ㸲ࠊࡣ⥳Ⰽ࡜㯤Ⰽ࡟ⓎⰍࡿࡍ㸰ࡢࡘຍ

ᕤ᮲௳ࢆ౑⏝ࡢࢀࡒࢀࡑࠊࡋ㠃✚ẚ⋡ࢆ ࠊ0%:100%

ࡢࡁ࡜ࡓࡋ࡜100%:0%ࠊ75%:25%ࠊ50%:50%ࠊ25%:75%

ṇ཯ᑕࡀࣝࢺࢡ࣌ࢫࠋࡿ࠶࡛ࣝࢺࢡ࣌ࢫ⥳Ⰽࡽ࠿㯤Ⰽ࡬

ཎⰍ୕ࡢගࠊࡣ㇟⌧ࡢࡇࠋࡿ࠿ศࡀᵝᏊࡿ࠸࡚ࡋኚ໬࡜

ࡌᛂ࡟⋠㠃✚ẚࠊࡁㄝ࡛᫂࡜ࡿ࠶ຠᯝ࡛ࡢᵝྠ࡜⌮ཎࡢ

࡚⥳Ⰽ࡜㯤ⰍࡢΰⰍࡀㄆ㆑࡛ࠋࡿࢀࡽ࠼⪄࡜ࡓࡁᮏᐇ㦂

࡛௳ຍᕤ᮲ࡢࡘ㸴ࠊࡣ࡛ 24 Ⰽࠊࡀࡓࡋ࡜⬟ྍࢆ㠃✚ẚ

෌ࡢࣥࣙࢩ࣮ࢹࣛࢢ࡞⢭⣽ࠊ࡛࡜ࡇࡿࡍᚤ⣽໬࡟ࡽࡉࢆ

࡚ࡗࡼ࡟ࡏࢃྜࡳ⤌ࡢ௳ຍᕤ᮲ࠊࡓࡲࠋࡿ࠶࡛⬟ྍࡀ⌧

 ࠋࡿࡁᮇᚅ࡛ࡀⓎⰍࡓࡗ࠶ᅔ㞴࡛ࡣᚑ᮶ᡭἲ࡛ࠊࡣ

 

㸳㸬ຍ㣭ᢏ⾡ࢆ㐺⏝ࡓࡋヨసရ㛤Ⓨ 

� ᅗ㸳࡟ᮏᢏ⾡ࢆ㐺⏝ࡓࡋヨసရ㸦∎ษࡢࡾព໶㛤Ⓨ㸧

ࡸ㩭ࠊࡋኚ໬࡟⢭ᙬ࡟㯤Ⰽࡽ࠿Ⰽ⥳ࡀⰼ᯶ᶍᵝࠋࡍ♧ࢆ

 ࠋࡓࡋᐇドࢆ࡜ࡇࡿࡁ࡛⏝㐺࡚ࡋ࡜⾡⿦㣭ᢏ࡞࠿
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ᮏ◊✲ᡂᯝ୍ࡢ㒊ࠊࡣ⛉Ꮫᢏ⾡᣺⯆ᶵᵓ஦ᴗ◊✲ᡂᯝ

᭱㐺ᒎ㛤ᨭ᥼࣒ࣛࢢࣟࣉ A-STEP ᶵ⬟᳨ドࡢࢬ࣮࢙ࣇᨭ

᥼࡚ࡅཷࢆᐇ᪋ࠋࡓࡋ�
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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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