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Abstract. The paper discusses the need for a more accurate understanding of the results for certain laser
parameters when engraving a material such as ceramics. For engraving the SUNTOP ST-CC9060 CO, laser
system was used and for measuring the OLYMPUS OLS5000 laser microscope was used. The objective of the
experiments was to determine how engraving depends on the laser power and scanning speed.
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levads

Tradicionala podnieciba Latvijas teritorija ilgu laiku tika izkopta divos novados — Latgalé
un Kurzemg, bet tikai Latgal@ ta ir saglabajusies cauri laikiem un nodota no paaudzes paaudze.
Latgales keramika ir iecklauta Latvijas kultiras kanona un veido vienu no spilgtakajam Latvijas
tradicionalas kultiras zimém. [1] Keramika ir izstradajumi, kas izgatavoti no neorganiskiem
materialiem (piem&ram, maliem) un to maisijumi ar mineralu piedevam, kas izgatavoti augstas
temperatiras ietekmé& un péc tam atdzeséti. [2]

COz lazeri ir lieliski pieméroti keramikas gravésanai, jo tiem ir raksturiga loti augsta
precizitate, un ar to palidzibu uz keramikas virsmas var realizét augstas izskirtsp€jas dizaina
elementus, pieméram, smalkus uzrakstus un gravéjumu [3]. Keramikas gravéSanai ieteicama
CO:z lazera izejas jauda ir vismaz 40 W. Parasti keramikas gravéSanas dzilums ir 300 lidz 375
mikrometri [4].

Dota darba mérkis ir izpétit ka CO2 lazera izejas jauda un skenéSanas atrums ietekmé
Latgales keramikas virsmas gravésanu - gravéjuma linijas platumu un dzilumu.

Materiali un metodes

Izmantojot CO> lazeriekartu, uz glazgtas un neglazétas Latgales terakota keramikas
paraugu virsmas tika iegravétas Iinijas, ar 8 atskirigiem skenéSanas atrumiem (v=10 mm/s; 40
mm/s; 70 mm/s; 100 mm/s; 130 mm/s; 160/mm/s; 190 mm/s; un 210 mm/s), un 6 atskirigam
lazera izejas jaudam (kP = 8,5%; 10%; 15%; 20%; 25%; 30%). Latgales terakota keramikas
paraugu virsmas gravésanai tika izmantota CO2 lazeriekarta SUNTOP ST-CC9060. Gravéjuma
Iinjju platuma un dziluma meérjjumi tika veikti ar lazermikroskopu OLYMPUS OLS5000.
Lazermikroskopa OLYMPUS OLS5000 tehniskie parametri ir doti Tabula 1.

Tabula 1.
Lazermikroskopa OLYMPUS OLS5000 tehniskie parametri
Iz8kirtspgja 36MP
Kopgjais palielinajums 54x — 17,280x
XunY ass izskirtspgja +/- 1,5%
Lazera vilpa garums 405nm
Lazera droSibas klase 2

Tabula 2. doti CO2 lazeriekartas SUNTOP ST-CC9060 tehniskie parametri.
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Tabula 2.
Lazeriekartas SUNTOP ST-CC9060 tehniskie parametri

Lazera veids CO; lazers
Darba rezims Ccw

Vilna garums 10640nm
Maksimala izejas jauda 100W

Darba laukums 900x600mm
SkenéSanas atrums 0-1000mm/s
PoziciongSanas precizitate 0,02mm
Dzes€Sanas sistéma Udens dzesé$ana
Lazera drosibas klase 4

Rezultati un to izvertejums
Tika noteikta uz Latgales keramikas gravéto liniju platuma un dziluma atkariba no CO;
lazera izejas jaudas un sken@Sanas atruma. Linijas platuma atkariba no lazera jaudas uz glazétas
terakota keramikas virsma paradita Att.1. Linijas dziluma atkariba no sken&Sanas atruma uz
glazéta terakota keramikas virsma dota Att.2. Linijas platuma atkariba no lazera jaudas uz
neglazeta terakota keramikas virsma redzama Att.3. Linijas dziluma atkariba no skenéSanas
atruma uz neglazgta terakota keramikas virsma dota Att.4.
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Att.1. Linijas platuma atkariba no lazera jaudas — glazeta terakota keramikas virsma
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Att.2. Linijas dziluma atkariba no skené$anas atruma - glazéta terakota keramikas virsma
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Att.3. Linijas platuma atkariba no lazera jaudas - neglazeta terakota keramikas virsma
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Att.4. Linijas dziluma atkariba no skenéSanas atruma — neglazéta terakota keramikas virsma

Att.5. ir dota CO; lazera izejas jaudas ltkne P(W), atkariba no lazera jaudas koeficienta kP(%).
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Att.5. Lazera izejas jaudas likne

Secinajumi

1. Pieaugot lazera jaudai, robezas kP=8,5-30%, gravéto Imiju platums un dzilums

palielinas.

2. Pieaugot skengSanas atrumam, robezas v=10-210 mm/s, gravéto lmiju platums un
dzilums samazinas.

3. Pie lazera izejas jaudas kP=15-30%, un maza sken&S$anas atruma, v=10mm/s, uz
grav€juma linijas malam veidojas izcilni, un tas ir izteikti nelidzenas.

4. SkengSanas atrumam V pieaugot virs 100 mm/s (lidz 210 mm/s), grav&jums vizuali

neizmainas.
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5. Pie mazakas lazera jaudas kP=8,5%, un sken&sanas atruma v>40 mm/s, lazera jaudas
blivums nav pietickams lai veidotos gravéjums uz glazétas un neglaz&tas Latgales
keramikas virsmas.

Summary
The aim of the paper is to investigate how the parameters of the CO laser, output power
and scanning speed, affect the engraving of the Latgale ceramic - the width and depth of the
engraving line. CO- lasers are ideal for engraving ceramics. In the given study, lines were
engraved with a CO- laser device on a sample of glazed and unglazed Latgale ceramics, with
different scanning speeds and different laser output powers. The dependence of the width and
depth of the engraved lines on laser output power and scanning speed was determined. The
dependence of the line width on the laser power on the glazed terracotta ceramic surface is
shown in Fig.1. The dependence of the line depth on the scanning speed on the glazed terracotta
ceramic surface is given in Fig.2. The dependence of the line width on the laser power on the
unglazed terracotta ceramic surface is shown in Fig.3. The dependence of the line depth on the
scanning speed on an unglazed terracotta ceramic surface is given in Fig.4.
It was determined that:

1) As the laser power increases, in the range kP = 8.5-30%, the width and depth of the
engraved lines increase;

2) As the scanning speed increases, in the range v = 10-210 mm/s, the width and depth of
the engraved lines decrease;

3) At a laser output power kP = 15-30% and a low scanning speed, v = 10mm/s, the rough
edges form and the engraving line appears markedly uneven;

4) With an increase in the scanning speed v above 100 mm/s (up to 210 mm/s), the engraving
does not change visually;

5) At the lowest laser power kP = 8.5%, and the scanning speed v>40 mm/s, the laser power
density is not sufficient to obtain an engraving on the glazed and unglazed Latgale ceramic
surface.
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