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Full length article
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MATERIAL

Samples of 316L stainless steel

Diameter: 14 mm %
Thickness: 3 mm




2. Materials and methods

EQUIPMENT and DESIGN

21 of 49J

Surface texturing of the 316L stainless steel samples

Nd: YAG laser
E (Sisma Laser)
LU
=
o
)
O |
L Wavelength: 1064 nm Pulse width: ~35 ns
Maximum power: 6W Spot: 3 um (diameter)
< 4 ZBrazil

Somencaray JUMRS
- o ICEM

UMINHO

PMCMEMS

CENTER FOR MICROELECTROME CHANICAL SYSTEMS



2. Materials and methods z2ors
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Surface texturing of the 316L stainless steel samples

Influence of processing parameters on the dimensions of the cavity
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STUDIES

Surface texturing of the 316L stainless steel samples

Influence of the size factor and how the laser parameters affect the

width, depth and surface finish of the dimples 400 um
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Influence of processing parameters on the dimensions of the cavity
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Influence of the size factor and how the laser parameters affect the width, depth and surface
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Influence of the size factor and how the laser parameters affect the width, depth and surface

finish of the dimples

2

Surface finish not influenced by...

Size factor — Great influence on the surface finish
wobble

The combination of the laser processing parameters
reveals substantial changes

7 size of draw w 7 surface finish

UMINHO

’.
I~ Ted
] L}
# “ CENTER FOR MICROELECTROMECHANICAL SYSTEMS
Universidade do Minho



3. Results and discussion coorso |

Influence of the size factor and how the laser parameters affect the width, depth and surface

finish of the dimples
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wobble

The combination of the laser processing parameters
_ reveals substantial changes

. \j Higher surface quality

7 size of draw s 7 surface finish

UMINHO

mMCMEMS

P6 88256 N 16 P0'75 88256 N 128 CENTER FOR MICROELECTROME CHANICAL SYSTEMS

** But with the same energy



3. Results and discussion

37 of 49J

200

—_
o
Ln

190

Width (um)

185

180

P6Nl16

Influence of the size factor and how the laser parameters affect the width, depth and surface

finish of the dimples

® 55128 with wobble
® 55256 with wobble
55128 without wobble

A S5256 without wobble

P3N32 Pl15N64 P0O.75 N128

Test conditions

UMINHO

PMCMEMS

CENTER FOR MICROELECTROME CHANICAL SYSTEMS



3. Results and discussion

38 of 49J

200

—_
o
Ln

190

Width (um)

185

180

Influence of the size factor and how the laser parameters affect the width, depth and surface

finish of the dimples

® 55128 with wobble
® 55256 with wobble
55128 without wobble

A S5256 without wobble

P6N16 P3N32 Pl5Ned4 PO0O.75 NI1I8

Test conditions

Wobble

v Increase the width

of the cavity

e I AAYaYaYAYAYaYaYAY
wobble E :Qéiﬁéééééé éégf\

Line defined in the
drawing

UMINHO

PMCMEMS

CENTER FOR MICROELECTROME CHANICAL SYSTEMS



3. Results and discussion o9orss

200

—_
o
Ln

Width (um)

190

185

180

Influence of the size factor and how the laser parameters affect the width, depth and surface

finish of the dimples

® 55128 with wobble
® 55256 with wobble
55128 without wobble

A S5256 without wobble

P6N16 P3N32 Pl5Ned4 PO0O.75 NI1I8

Test conditions

Wobble

Amplitude of_ W
v’ Increase the width ~ wobble _&&M’\

of the Cavity Line defined in the

drawing
Scan speed

v Do not strongly influence the cavity width

UMINHO

PMCMEMS

CENTER FOR MICROELECTROME CHANICAL SYSTEMS



3. Results and discussion sooran

Influence of the size factor and how the laser parameters affect the width, depth and surface

finish of the dimples
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v' The laser parameters have a great influence on the geometrical definition and depth of

the dimples

v" The wobble have a more pronounced effect on the width of dimples as compared to

scan speed

v" The power, number of passes and scan speed strongly affected the depth of cavities

produced
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