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Zinc Sulfide (ZnS) with  

laser assisted machining

Zinc Sulfide (ZnS) with laser assisted machining App Note – 5/2016

Goal:   
Utilizing laser assisted machining, demonstrate improved surface  
finish and cosmetic appearance by reducing visual haze and pullouts on ZnS. 

Process: 
Using a Nanoform® X, MicroLAM Optimus T+1 laser assisted machining device,  
and HS150 Spindle to diamond turn a ZnS asphere using XZ (2 axis) machining. 

Part Details: 
Material: Zinc Sulfide (ZnS)
Diameter: 88 mm
Best fit concave radius: 132 mm

Tool Details (proprietary MicroLAM diamond tool): 
Radius: 0.5 mm
Sweep: 120° 
Sweep used: 20°
Rake angle: -35°

Process Details: 
Spindle speed: 5000 rpm
Feed rate: 5 mm/min
Feed per revolution: 1 µm/rev**
Coolant: Odorless Mineral Spirits (OMS) 
   ** 2X typical feed per rev

Results (Metrology on reverse side): 
Without laser: 
   • Surface finish: 3.5 nm Ra 
   • Cosmetics: Visible color, haze, and pullouts under high intensity light
   • Form accuracy: 0.30 µm PV
With laser:
   • Surface finish: 1.0 nm Ra 
   • Cosmetics: No visible color, haze, and pullouts under high intensity light
   • Form accuracy: 0.17 µm PV

INNOVATIVE APPNOTE

Global Manufacturer of Innovative Ultra Precision Machining Solutions 

Nanoform® X*   

Without laser

With laser

Part photos under high intensity light

Setup photo

* �Also applicable to Freeform® TL or  
Nanoform® 700 ultra
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Without laser With laser

 TalyMap Platinum 6.2.7029
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Length = 0.862523 mm  Pt = 39.0480 nm  Scale = 50.0000 nm
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Original studiable:  freeform00782

Form removed : Polynomial of order 4

Roughness filter, Gaussian Filter, 0.08 mm

Thresholding

Current studiable: Surface

Extracted profile

ISO 25178

Height Parameters

Sa 3.76115 nm Arithmetic mean height

Sq 4.95944 nm Root mean square height

Sz 46.6310 nm Maximum height

ISO 4287

Amplitude parameters - Roughness profile

Ra 3.48509 nm Gaussian filter, 0.08 mm Arithmetic Mean Deviation of the roughness profile.

Rz 19.7951 nm Gaussian filter, 0.08 mm Maximum Height of roughness profile.

Rq 4.36805 nm Gaussian filter, 0.08 mm Root-Mean-Square (RMS) Deviation of the roughness profile.
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Length = 0.813903 mm  Pt = 13.1760 nm  Scale = 50.0000 nm
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Original studiable:  freeform00781

Form removed : Polynomial of order 4

Roughness filter, Gaussian Filter, 0.08 mm

Thresholding

Current studiable: Surface

Extracted profile

ISO 25178

Height Parameters

Sa 1.69818 nm Arithmetic mean height

Sq 2.15084 nm Root mean square height

Sz 19.3660 nm Maximum height

ISO 4287

Amplitude parameters - Roughness profile

Ra 1.01949 nm Gaussian filter, 0.08 mm Arithmetic Mean Deviation of the roughness profile.

Rz 6.43911 nm Gaussian filter, 0.08 mm Maximum Height of roughness profile.

Rq 1.31182 nm Gaussian filter, 0.08 mm Root-Mean-Square (RMS) Deviation of the roughness profile.

Metrology:

Form Error(Radius Optimised)

splitContainer1: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo: Assign a PrintMethodAdapter to a Control'  for more details.

Conic Form Settings
Base Radius 132.149290000mm
Optimised Radius 132.137790615mm
Conic Constant 2.872085       
Shape Concave

Coefficients
A01 0.0000000E+00  
A02 0.0000000E+00  
A03 0.0000000E+00  
A04 0.0000000E+00  
A05 0.0000000E+00  
A06 -1.4992200E-11  
A07 0.0000000E+00  
A08 -4.3717800E-15  
A09 0.0000000E+00  
A10 -3.9937600E-19  
A11 0.0000000E+00  
A12 0.0000000E+00  
A13 0.0000000E+00  
A14 0.0000000E+00  
A15 0.0000000E+00  
A16 0.0000000E+00  
A17 0.0000000E+00  
A18 0.0000000E+00  
A19 0.0000000E+00  
A20 0.0000000E+00  
A21 0.0000000E+00  
A22 0.0000000E+00  
A23 0.0000000E+00  
A24 0.0000000E+00  
A25 0.0000000E+00  
A26 0.0000000E+00  
A27 0.0000000E+00  
A28 0.0000000E+00  
A29 0.0000000E+00  
A30 0.0000000E+00  
A31 0.0000000E+00  
A32 0.0000000E+00  
A33 0.0000000E+00  
A34 0.0000000E+00  
A35 0.0000000E+00  
A36 0.0000000E+00  
A37 0.0000000E+00  
A38 0.0000000E+00  
A39 0.0000000E+00  
A40 0.0000000E+00  

Clear Aperture Settings
X-Clear Aperture 85.000mm

Spike Removal Settings
Spike Removal Width 0.500mm
Spike Height( sigma ) 2       

Lambda S Filter Settings
Cut Off 0.08

Slope Error Settings
Slope Error Band 2.0000mm

splitContainer2: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo:  
Assign a PrintMethodAdapter to a Control' for more details.

Design File

Settings File C:\Users\THP\Desktop\MicroLAM030916\ZnS.Sta

C:\Users\THP\Desktop\MicroLAM030916\ZnS.design
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Form Error(Radius Optimised)

splitContainer1: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo: Assign a PrintMethodAdapter to a Control'  for more details.

Conic Form Settings
Base Radius 132.149290000mm
Optimised Radius 132.137790615mm
Conic Constant 2.872085       
Shape Concave

Coefficients
A01 0.0000000E+00  
A02 0.0000000E+00  
A03 0.0000000E+00  
A04 0.0000000E+00  
A05 0.0000000E+00  
A06 -1.4992200E-11  
A07 0.0000000E+00  
A08 -4.3717800E-15  
A09 0.0000000E+00  
A10 -3.9937600E-19  
A11 0.0000000E+00  
A12 0.0000000E+00  
A13 0.0000000E+00  
A14 0.0000000E+00  
A15 0.0000000E+00  
A16 0.0000000E+00  
A17 0.0000000E+00  
A18 0.0000000E+00  
A19 0.0000000E+00  
A20 0.0000000E+00  
A21 0.0000000E+00  
A22 0.0000000E+00  
A23 0.0000000E+00  
A24 0.0000000E+00  
A25 0.0000000E+00  
A26 0.0000000E+00  
A27 0.0000000E+00  
A28 0.0000000E+00  
A29 0.0000000E+00  
A30 0.0000000E+00  
A31 0.0000000E+00  
A32 0.0000000E+00  
A33 0.0000000E+00  
A34 0.0000000E+00  
A35 0.0000000E+00  
A36 0.0000000E+00  
A37 0.0000000E+00  
A38 0.0000000E+00  
A39 0.0000000E+00  
A40 0.0000000E+00  

Clear Aperture Settings
X-Clear Aperture 85.000mm

Spike Removal Settings
Spike Removal Width 0.500mm
Spike Height( sigma ) 2       

Lambda S Filter Settings
Cut Off 0.08

Slope Error Settings
Slope Error Band 2.0000mm

splitContainer2: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo:  
Assign a PrintMethodAdapter to a Control' for more details.

Design File

Settings File C:\Users\THP\Desktop\MicroLAM030916\ZnS.Sta

C:\Users\THP\Desktop\MicroLAM030916\ZnS.design
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Form Error(Radius Optimised)

splitContainer1: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo: Assign a PrintMethodAdapter to a Control'  for more details.

Conic Form Settings

Base Radius 132.149290000mm

Optimised Radius 132.154758616mm

Conic Constant 2.872085       

Shape Concave

Coefficients

A01 0.0000000E+00  

A02 0.0000000E+00  

A03 0.0000000E+00  

A04 0.0000000E+00  

A05 0.0000000E+00  

A06 -1.4992200E-11  

A07 0.0000000E+00  

A08 -4.3717800E-15  

A09 0.0000000E+00  

A10 -3.9937600E-19  

A11 0.0000000E+00  

A12 0.0000000E+00  

A13 0.0000000E+00  

A14 0.0000000E+00  

A15 0.0000000E+00  

A16 0.0000000E+00  

A17 0.0000000E+00  

A18 0.0000000E+00  

A19 0.0000000E+00  

A20 0.0000000E+00  

A21 0.0000000E+00  

A22 0.0000000E+00  

A23 0.0000000E+00  

A24 0.0000000E+00  

A25 0.0000000E+00  

A26 0.0000000E+00  

A27 0.0000000E+00  

A28 0.0000000E+00  

A29 0.0000000E+00  

A30 0.0000000E+00  

A31 0.0000000E+00  

A32 0.0000000E+00  

A33 0.0000000E+00  

A34 0.0000000E+00  

A35 0.0000000E+00  

A36 0.0000000E+00  

A37 0.0000000E+00  

A38 0.0000000E+00  

A39 0.0000000E+00  

A40 0.0000000E+00  

Clear Aperture Settings

X-Clear Aperture 85.000mm

Lambda S Filter Settings

Cut Off 0.08

Slope Error Settings

Slope Error Band 2.0000mm

splitContainer2: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo:  
Assign a PrintMethodAdapter to a Control' for more details.

Design File

Settings File C:\Users\THP\Desktop\MicroLAM030916\ZnS.Sta

C:\Users\THP\Desktop\MicroLAM030916\ZnS.design
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Form Error(Radius Optimised)

splitContainer1: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo: Assign a PrintMethodAdapter to a Control'  for more details.

Conic Form Settings

Base Radius 132.149290000mm

Optimised Radius 132.154758616mm

Conic Constant 2.872085       

Shape Concave

Coefficients

A01 0.0000000E+00  

A02 0.0000000E+00  

A03 0.0000000E+00  

A04 0.0000000E+00  

A05 0.0000000E+00  

A06 -1.4992200E-11  

A07 0.0000000E+00  

A08 -4.3717800E-15  

A09 0.0000000E+00  

A10 -3.9937600E-19  

A11 0.0000000E+00  

A12 0.0000000E+00  

A13 0.0000000E+00  

A14 0.0000000E+00  

A15 0.0000000E+00  

A16 0.0000000E+00  

A17 0.0000000E+00  

A18 0.0000000E+00  

A19 0.0000000E+00  

A20 0.0000000E+00  

A21 0.0000000E+00  

A22 0.0000000E+00  

A23 0.0000000E+00  

A24 0.0000000E+00  

A25 0.0000000E+00  

A26 0.0000000E+00  

A27 0.0000000E+00  

A28 0.0000000E+00  

A29 0.0000000E+00  

A30 0.0000000E+00  

A31 0.0000000E+00  

A32 0.0000000E+00  

A33 0.0000000E+00  

A34 0.0000000E+00  

A35 0.0000000E+00  

A36 0.0000000E+00  

A37 0.0000000E+00  

A38 0.0000000E+00  

A39 0.0000000E+00  

A40 0.0000000E+00  

Clear Aperture Settings

X-Clear Aperture 85.000mm

Lambda S Filter Settings

Cut Off 0.08

Slope Error Settings

Slope Error Band 2.0000mm

splitContainer2: Error 0x0001. No PrintMethod available.

There is no print method currently configured for System.Windows.Forms.SplitContainer. To remedy this, either implement a custom IPrintMethodAdapter to print controls of this Type, or assign an existing one to the Type. See the documentation topic 'HowTo:  
Assign a PrintMethodAdapter to a Control' for more details.

Design File

Settings File C:\Users\THP\Desktop\MicroLAM030916\ZnS.Sta
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