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Applying Restrictive Specification

According to ASME Y14.5-
2009, manufactured parts 
must be evaluated in a        
free-state unless specified 
otherwise. For instance, there 
are exemptions to this rule for 
non-rigid parts.

Description: Enlarged view of 

polyamide fabric. Open cell size is 

14umX14um. 



Note: Dimensions and tolerances apply with the part restrained on datums A, B, and C.



Machining hexagon shape pattern on a PEEK cylindrical 
implant 

(height of the pattern is 0.25mm)

3D model of implant Flat layout pattern, L=p*D



Machining hexagon shape pattern on a PEEK cylindrical 
implant 

(height of the pattern is 0.25mm)



Drilling holes and slots in 
catheters

Major types of polymers used for catheters 
include:

 Silicone

 Polyurethane

 Polyethylene

 PTFE

 Polyamide

 Polyimide

 Co-extruded



Drilling holes and slots in 
catheters



Drilling high density arrays of 
holes for filtering devices

 Large filtering area may contain 
from 40,000 to 360,000 holes

 Holes specification:  diameter 
17um, tolerance  +/-3um

 Excimer laser system using 
image projection can drill about 
5,000 holes simultaneously 

 Range of materials including: 
polyimide, polyurethane  and 
silicone films 



Drilling high density arrays of 
holes for filtering devices



Typical tolerances for the features in various 
materials

Dimensional tolerance Polymers, mm Metals, mm

Hole diameter +/-0.003 (ST) ,+/-0.001 (100 % insp.) +/-0.01 (ST), +/-0.002 (100 % insp.)

True position to laser outcut 0.01 0.013

True position to fiducial on the part 0.01 0.025

Roundness 0.003 0.008

Concentricity 0.008 0.01

Line profile 0.04 0.01



Laser Hole Drilling 
Thermoplastic Material

 The area of the holes is split 
into multiple sectors.

 The fixture has ribs with 
vacuum suction holes, as well 
as outer disk to hold material in 
place and maintain flatness of 
machined material. 

 The film laminate consists of 
0.325mm thick low density 
polyethylene (LDPE) and 
0.025mm thick polyester on the 
back. 



Laser Hole Drilling 
Titanium Material

 The laser drilled hole has tight 
position tolerance to the edge of 
the stamped part. 

 The initial iteration used stainless 
steel dowel pins and spring 
loaded plungers. 

 The final fixture design uses 
sealed ball bearings and 
pneumatic grippers. 


