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1. ZephyrCAM Software Range

ZephyrCAM Pro ZephyrCAM 

Industrial 

ZephyrCAM for 

Robots 

ZephyrCAM Lite 
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2. Zeeko Tools for IRP Machines

1.1 Introduction: 

This guide has been produced to assist operators of Zeeko machines in the selection of the 

optimum tool for the polishing task at hand. It details the use of each tool, the part number that 

should be ordered and the introductory parameters that might be tried with each tool for initial 

assessment of the tool’s performance in the application selected. 

1.2 Bonnet Tools: 

Bonnet tools are the standard tools supplied with all IRP machines. The most common are inflated 

membrane tools with a polishing cloth fixed to the surface with adhesive that is usually applied by 

the customer himself. There is a separate document to describe the fabrication of these tools + 

polishing cloth. 

The traditional inflated membrane tools are designed to be mounted in the Zeeko Toolholder (as 

shown below). The bonnet is retained by a screwed clamp ring with “O” ring seal and “slip ring” or 

“washer” as shown in the below exploded view: 

900141 – R40 Bonnet With 40mm Shaft

Polishing Tool Kit
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3. Chuck Options:

Zeeko offers 3 different standard tool chuck options: 

Chuck Details Part Number Comment 

12mm Schunk Hydrodehn Chuck 200080 

The 12mm shank 

Schunk chuck as fitted 

to the IRP 100 and IRP 

50 machines but also 

used on ALL IRP and 

RPC machines for 

carrying the popular 

12mm tool range 

A 12mm chuck is fitted as 

standard to the IRP 50 

and IRP 100 ranges but 

that is a different part 

number. This 12mm 

Schunk chuck is for the 

small tool range only and 

is mounted to the H-axis 

polishing heads using the 

adaptors shown on pages 

4 & 5 

25mm Schunk Hydrodehn chuck 200008 

The 25mm shank 

Schunk chuck. This is 

the most common 

option found on the 

IRP 200 and IRP 400 

machines and their 

variants 

Fitted as standard on IRP 

200Mk1, IRP 200 Mk2, 

IRP 400 and IRP 400LM 

machines and their 

variants as well as all RPC 

units using the IRP 200 

polishing head 

40mm Schunk Hydrodehn Chuck 200009 

The 40mm shank 

Schunk chuck which is 

fitted to the IRP 600, 

IRP 800, IRP 1000 and 

IRP 1200 machines 

and their variants 

Fitted as standard on IRP 

600, IRP 600 LM, IRP 800, 

IRP 800LM, IRP 1000 and 

IRP 1200 machines and 

their variants as well as 

all RPC units using the IRP 

600, IRP 800 or IRP 1200 

polishing heads 
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4. Polishing Tool Kits

Zeeko tool kits include the components required to assemble rubber bonnet polishing tools of a 

chosen radius and shank diameter, as well as the appropriate cloth forming tool and spray 

deflector (for tools ≥R20). For tools of radius ≥R20, replacement bonnets can be purchased, both 

solid and inflatable. See the ‘Zeeko Traditional Polishing Tools’ section for part numbers. 

Bonnet Radius (mm) Shank Diameter SØ (mm) Kit Number 

R2 
12 900170-050 

25 900170-200 

R5 12 900167-050 

25 900166-200 

40 90166-600 

R10 12 900168-050 

25 900165-200 

40 900165-600 

R20 12 900169-050 

25 900150 

40 900142 

R40 12 900173-050 

25 900151 

40 900141 

R80 
25 900152 

40 900159 

R160 

40 900164 
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5. Specialist Toolholders

Assembly Part Number Description 

Constant Force Toolholder (CFT) - 

12mm shank 

YB100-000009 This CFT toolholder is normally 

only used with pitch tools, but 

can (with special tools and 

under special direction) be 

recommended for use with 

small SAG tools. 

It mounts directly to the front 

face of the 200/400 H-axis 

(with Schunk chuck removed). 

It requires to be clocked in 

place. It  is used with 12mm 

tool shafts (held in a collet) 

Constant Force Tool Holder (CFT) – 

25mm or 40mm shank 

YB100-000011 

(25mm) 

BT900-000001 

(40mm) 

This Constant Force Toolholder 

is simple to uses as it mounts 

directly into the appropriate 

25mm or 40mm Schunk chuck 

and  uses air pressure to 

maintain contact and an even 

force over varying surface 

geometries. It is available in 

the 2 variants but please be 

careful to order the toolholder 

that is right for your chuck. 

Any queries or concerns please 

contact Zeeko first. 

Spring Loaded CFT for use with Pitch 

tools 

LB100-000007 Designed for use without an 

air supply, this Spring loaded 

CFT allows for pitch polishing 

on any machine tool capable 

of holding the 12mm shank. 

Various tip sizes (D) available 

from 3mm to 10mm. 
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PLEASE NOTE: 

As well as the above toolsets and toolholders Zeeko also has a number of specialists toolholders 

including oscillating tool post and indexing tool post designs. For more information please enquire 

direct to Zeeko with as much information about your requirements as possible 

Assembly Part Number Description 

40mm Schunk Chuck “Small Tool 

Toolset” Adaptor (this is NOT a 

Constant Force Toolholder) 

FC120-000307 This assembly is also NOT a 

Constant Force Toolholder. It 

is for converting 600/800/1200 

H-axis 40mm Schunk chucks to

hold 25mm shank tools and

toolholders. Used together

with GC120-000243 (above),

this toolset can also allow

12mm shank tools to be used.

All tools smaller than R80

bonnet Radius are available

with 12mm diameter shaft

size.

This part required to be 

clocked into position. 

25mm Schunk Chuck “Small Tool 

Toolset” Adaptor (this is NOT a 

Constant Force Toolholder) 

GC120-000243 This assembly is NOT a 

Constant Force Toolholder it is 

for holding tools rigidly and is 

for converting 200/400 H-axis 

machines with a 25mm Schunk 

chuck to use the  Zeeko 12mm 

shaft small tooling system. All 

tools smaller than R80 bonnet 

Radius are available with 

12mm diameter shaft sizes. 
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6. Polishing Cloths

For standard optics polishing there are a choice of cloths available: 

Cloth Name For ordering 

please quote 

Recommended Use 

Regular Polyurethane POLYURETHANE-

210 X 297mm 

Use for pre-polishing  and regular corrective 

polishing on most optical materials 

LP66 (polyurethane) LP66-210 X 297mm Use for pre-polishing  and regular corrective 

polishing on most optical materials 

High Density 

Polyurethane 

HDPU-210 X 

297mm 

Use for pre-polishing  and regular corrective 

polishing on most optical materials 

Zeeko Blue Cloth ZKOBLUE- 210 X 

297mm 

For finishing, fine finishing and super polishing 

most optical materials 

NBD and RBD SAG 

Material 

See tool section Due to the extreme difficulty of forming this 

material it is NOT supplied separately 

(There are other polishing cloths that may be recommended in special circumstances and will be 

supplied under special order) 
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7. Cloth Moulding Tools

For moulding Polyurethane and all other suitable polishing cloths 

Assembly Part Number Description/ Comments 

600161 This mould can be used for moulding (in the 

presence of heat) most polishing pad material 

including LP66, Polyurethane, High Density 

Polyurethane, UNINAP and Zeeko Blue cloths for use 

on R20 bonnets (both inflatable and solid and also 

New Age Smoothing tools). For guidelines on 

forming and bonding please see the separate 

publication “Bonnet Care” 

600160 This mould can be used for moulding (in the 

presence of heat) most polishing pad material 

including LP66, Polyurethane, High Density 

Polyurethane, UNINAP and Zeeko Blue cloths for use 

on R40 bonnets (both inflatable and solid and also 

New Age Smoothing tools). For guidelines on 

forming and bonding please see the separate 

publication “Bonnet Care” 

600162 This mould can be used for moulding (in the 

presence of heat) most polishing pad material 

including LP66, Polyurethane, High Density 

Polyurethane, UNINAP and Zeeko Blue cloths for use 

on R80 bonnets (both inflatable and solid and also 

New Age Smoothing tools). For guidelines on 

forming and bonding please see the separate 

publication “Bonnet Care” 
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8. Zeeko Traditional Polishing Tools

Bonnet Radius Part Number Description 

R20 226034 

226034 – 40A 

226034 – 50A 

226034 – SS40 

224374 

224398 

R20 Bonnet Inflatable 

R20 Solid Nitrile Bonnet 40 Shore Hardness 

R20 Solid Nitrile Bonnet 40 Shore Hardness 

R20 Bonnet Solid Silicon (40 Shore Hardness) 

R20 Solid Bonnet 50 Hard Nitrile 

R20 Solid Bonnet 40 Hard Nitrile 

R40 226001 

226001-6A 

226001-NR40 

226001 -SS40 

224666 

224666-30A 

224666-40A 

224666-60A 

224666-70A 

224666-80A 

224666-90A 

R40 Bonnet Inflatable 

R40 Bonnet 

R40 Bonnet (Natural rubber 40 Shore Hardness) 

R40 Solid Silicon (40 Shore Hardness) 

R40 Solid Bonnet – 50A Nitrile 

R40 Solid Bonnet – 30A Nitrile 

R40 Solid Bonnet – 40A Nitrile 

R40 Solid Bonnet – 60A Nitrile 

R40 Solid Bonnet – 70A Nitrile 

R40 Solid Bonnet – 80A Nitrile 

R40 Solid Bonnet – 90A Nitrile 

R80 226447 

226447-NR30 

226447-NR40 

226447-NR50 

226447-NR60 

226447-NR70 

226447-NR90 

226447-SS40 

R80 Inflatable 

R80 Bonnet Solid Nitrile 30A Shore 

R80 Bonnet (Natural Rubber 40 Shore Hardness) 

R80 Bonnet Solid Nitrile 50A Shore 

R80 Bonnet Solid Nitrile 60A Shore 

R80 Bonnet Solid Nitrile 70A Shore 

R80 Bonnet Solid Nitrile 90A Shore 

R80 Bonnet Solid Silicon 40 Shore Hardness 

Larger tools than R80 are available (for example R160 and R240) but these are supplied by special 

order only. 
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9. Zeeko Pitch Polishing Tools

Pitch Tools (for optic smoothing) 

D12 M8PITCHS12  

HARDNESS When 

ordering, please 

specify Pitch 

Hardness: 

- Soft

- Medium

- Hard

These tools MUST ONLY 

be used with the 

“Constant Force Tip Tool” 

R20 R20HDPU -PITCH 

When ordering, 

please specify 

Pitch Hardness: 

- Soft

- Medium

- Hard

Care must be taken with 

these tools. They should 

ONLY BE USED un-inflated 

unless used in conjunction 

with a “Constant Force 

Toolholder” and with a 

max tool offset of 1mm. 

The head speed should 

not exceed 100 rpm 

R40 R40HDPU -PITCH 

When ordering, 

please specify 

Pitch Hardness: 

- Soft

- Medium

- Hard

Care must be taken with 

these tools. They should 

ONLY BE USED un-inflated 

unless used in conjunction 

with a “Constant Force 

Toolholder” and with a 

max tool offset of 1mm. 

The head speed should 

not exceed 100 rpm 

Available as 12mm, 25mm and 40mm shank

Available as 12mm, 25mm and 40mm shank
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10. SAG Tools for Optics

There are a small number of SAG tools that are recommended for optics. Usually these SAG tools 

are used for smoothing and for the initial pre-polishing of ground surfaces prior to optical 

polishing. They may even be used as the final operation on the grinder prior to transferring the 

part to the polisher. Use only coolant and not slurry and see the “Guide to SAG/ Tooling Brochure” 

for additional instructions on their use. 

Bonnet Tool – size and description Part Number Description 

RT5D9NBDS12 

RT5D9RBDS12 

RT5D3RBDS12 

RT5 Solid bonnet with 9um NBD cloth 

RT5 Solid bonnet with 9um RBD cloth 

RT5 Solid bonnet with 3um RBD cloth 

RT10D9NBDS12 

RT10D9RBDS12 

RT10D3RBDS12 

RT10 Solid bonnet with 9um NBD 

cloth 

RT10 Solid bonnet with 9um RBD 

cloth 

RT10 Solid bonnet with 3um RBD 

cloth 

RT15D9NBDS12 

RT15D9RBDS12 

RT15D3RBDS12 

RT15 Solid bonnet with 9um NBD 

cloth 

RT15 Solid bonnet with 9um RBD 

cloth 

RT15 Solid bonnet with 3um RBD 

cloth 

R10D9NBDS12 

R10D9RBDS12 

R10D3RBDS12 

R10 Solid bonnet with 9um NBD cloth 

R10 Solid bonnet with 9um RBD cloth 

R10 Solid bonnet with 3um RBD cloth 
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R20D9NBD 

R20D9RBD 

R20D3RBD 

R20 Solid bonnet with 9um NBD cloth 

R20 Solid bonnet with 9um RBD cloth 

R20 Solid bonnet with 3um RBD cloth 

Please specify Toolholder 

(sold separately if required) 

Specify toolholder shank diameter 

-12mm

- 25mm

- 40mm

R40D9NBDS12 

R40D9RBDS12 

R40D3RBDS12 

R40 Solid bonnet with 9um NBD cloth 

R40 Solid bonnet with 9um RBD cloth 

R40 Solid bonnet with 3um RBD cloth 

Please specify Toolholder 

(sold separately if required) 

Specify toolholder shank diameter 

- 12mm

- 25mm

- 40mm
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11. Zeeko Zephyr

Small Tool Polishing Range for Optics (Standard Tools) 

Teardrop (RT) – Standard Zephyr Polishing Range 

Polyurethane UNINAP Zeeko Blue 

RT2LP66S12 RT2UNINAPS12 RT2ZKOBLUES12 

RT2HDPS12 

RT4LP66S12 RT4UNINAPS12 RT4ZKOBLUES12 

RT4HDPS12 

RT5LP66S12 RT5UNINAPS12 RT5ZKOBLUES12 

RT5HDPS12 

RT10LP66S12 RT10UNINAPS12 RT10ZKOBLUES12 

RT10HDPS12 

RT15LP66S12 RT15UNINAPS12 RT15ZKOBLUES12 

RT15HDPS12 

Radius (R) – Standard Zephyr Polishing Range 

Polyurethane UNINAP Zeeko Blue 

R10LP66S12 R10UNINAPS12 R10ZKOBLUES12 

R10HDPS12 
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12. Zeeko Zephyr Small Tool Polishing Range for Optics(Super-Soft

Tools)

Polyurethane UNINAP Zeeko Blue 

SSRT2LP66S12 SSRT2UNINAPS12 SSRT2ZKOBLUES12 

SSRT2HDPS12 

SSRT4LP66S12 SSRT4UNINAPS12 SSRT4ZKOBLUES12 

SSRT4HDPS12 

SSRT5LP66S12 SSRT5UNINAPS12 SSRT5ZKOBLUES12 

SSRT5HDPS12 

SSRT10LP66S12 SSRT10UNINAPS12 SSRT10ZKOBLUES12 

SSRT10HDPS12 

SSRT15LP66S12 SSRT15UNINAPS12 SSRT15ZKOBLUES12 

SSRT15HDPS12 

Radius (R) – Supersoft Zephyr Polishing Range 

Polyurethane UNINAP Zeeko Blue 

SSR10LP66S12 SSR10UNINAPS12 SSR10ZKOBLUES12 

SSR10HDPS12 
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13. Zeeko Zephyr – “New Age” Smoothing Tools

“New Age” Smoothing Tools 

R7 

R7NAD2RBDS12 

R7NAHDPUS12 

R7NAZKOBLUES12 

R7 New Age Smoothing 

Tool with 2um RBD pad 

R7 New Age Smoothing 

Tool with HD 

polyurethane pad 

Smoothing Tool with 

Zeeko Blue pad 

(NOTE: this tool has a 

12mm shaft size only) 

R20 

R20D2RBD 

R20NAHDPU 

R20NAZKOBLUE 

R20 New Age Smoothing Tool with 

2um RBD 

R20 New Age Smoothing Tool with 

HD Polyurethane pad 

R20 New Age Smoothing Tool with 

Zeeko Blue Pad 

R40 R40D2RBD 

R40NAHDPU 

R40NAZKOBLUE 

R40 New Age Smoothing Tool with 

2um RBD 

R40 New Age Smoothing Tool with 

HD Polyurethane pad 

R40 New Age Smoothing Tool with 

Zeeko Blue Pad 

Available as 12mm, 25mm and 40mm shank

Available as 12mm, 25mm and 40mm shank

mailto:info@zeeko.co.uk
http://www.zeeko.co.uk/


Zeeko Tools for the IRP Machine Range © Zeeko Ltd. 2023  Page 18 

info@zeeko.co.uk     www.zeeko.co.uk     +44 1530 815 832

14. Safe Process Parameters

Teardrop (RT) – Standard ZephyrSAG Range 

Parameter Polyurethane UNINAP Zeeko Blue 

Track Spacing 0.04mm - 0.08 mm 

Tool Offset 0.05mm - 0.2 mm 

Tool Feed 100 – 3000 mm/min (IRP Machines) 

Tool Spindle 50 – 2000 RPM (IRP Machines) 

Resin Nickel 

0.35 

0.35 

  

 

Parameter 

Track Spacing 

Tool Offset 

Tool Feed 

Tool Spi
 

ndle 

0.14mm - 0.3mm 

0.350.05mm - 0.3mm 

100-3000 mm/min (IRP Machines)

50-2000 RPM (IRP Machines)

Polyurethane UNINAP Zeeko Blue 

R20 Bonnet with P/U/UNINAP 

or Zeeko Blue 
Parameter 

Track Spacing 

Tool Offset 

Tool Feed 

Tool Spindle 

0.24 mm – 0.44 mm 

0.15 mm – 0.5 mm 

100-3000 mm/min (IRP Machines)

50 – 2000 RPM (IRP Machines)

R40 Bonnet P/U/UNINAP or 

Zeeko Blue Parameter 

Track Spacing 

Tool Offset 

Tool Feed 

Tool Spindle 

0.34 mm – 0.79 mm 

0.15 mm – 0.8 mm 

100-3000 mm/min (IRP Machines)

50 – 2000 RPM (IRP Machines)

R80 Bonnet P/U/ UNINAP or 

Zeeko Blue 
Parameter 

Track Spacing 

Tool Offset 

Tool Feed 

Tool Spindle 
 

0.48 mm – 1.12 mm 

0.15 mm – 0.8 mm 

100-3000 mm/min (IRP Machines)

50 – 2000 RPM (IRP Machines)

0.35
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15. Slurries for Super-polishing (Ra=≤2nm)

Zeeko manufactures and supplies a small number of specialist slurries now together with specialist 

accessories to make them easy to use. The slurries are: 

Zeeko Nano-slurry 

Zeeko Super Nano-slurry 

Both are colloidal silica slurries and so detailed instructions on their use can be provided together 

with the slurry 

BREAKING NEWS – SAG PLUS 

Recently we have been trialing a new pre-polishing process on glass called SAG Plus. The initial 

results (on glass) are encouraging. The RISA process uses a 1um or 2um SAG tool with Cerium Oxide 

NOT water. The slurry acts as both slurry and coolant. The removal rate is increased x3 without 

degrading the roughness (Ra=2.5 nm) and without increasing sub surface damage. The improved 

removal rate is believed to be due to the chemical reaction between the glass and the Cerium Oxide 

and for this reason it is not expected to have the same effect on other materials. However, this has 

not yet been tested. If you would like to beta test this process, please let Zeeko know and 2um and 

1um RBD tools will shortly be available for trials. 
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16. What is the Zephyr SAG process?

The Shape Adaptive Grinding (SAG) process was developed by Zeeko between 2014 and the 

present as a novel process for precision grinding of freeform surfaces. The SAG process can 

achieve optical finish while maintaining high removal rates as compared to traditional CNC 

polishing.  

A SAG tool can be described as a semi-elastic tool which is driven along the surface by a 

numerically controlled machine tool. The SAG-tool consists of a rigid metal stem, an elastic 

rubber layer which is coated with an abrasive layer. The single abrasive particles are held by 

the bond material. 

Characteristic for SAG tools is the elastic tool body, which allows compliance with the freeform 

surface. The elastic body is covered with an abrasive cloth containing the rigid pellets. It is 

inside these pellets where the actual abrasive grains are bound.  

Figure 2-1 Example of the structure of a SAG tool 

In Shape Adaptive Grinding the tool is pressed, while rotating, into the workpiece by a certain 

distance, which is called tool offset. It’s this offset which creates the pressure that’s needed for 

the grinding. Increasing the tool offset will also result in a larger contact area between tool and 

workpiece, which is called grinding spot. 

Figure 2-2 How the SAG tools are used 

When using bonnet tools or ball-on-stick-tools, a precess angle can be applied. A precess angle 

is a change in the orientation of the spindle away from the surface normal. A greater precess 

angle leads to the contact spot being further away from the rotatory axes of the tool.  
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Choosing a larger tool leads to bigger spot sizes for the same offset. A larger spot size means 

grinding on a bigger area which increases the removal rate and decreases process time. 

Shape adaptive grinding is a process that's conceptually situated between polishing and 

grinding. In the following we would like to highlight of some of these conceptual comparisons to 

provide a better understanding of the process. 

The most prominent difference between SAG and classical grinding is the contact between tool 

and workpiece. As the contact in classical grinding (with a grinding wheel) can be imagined 

much like a cut, as seen in milling or drilling processes, this contact takes place for SAG across 

an arc. The removal process takes place in this area, which we call the contact spot or grinding 

spot. This important conceptual difference implies that we need to look at certain parameters 

differently than what we are used to from the classical grinding process. 
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17. SAG Tool Structure
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18. SAG Cloths

Zeeko is offers tools that come with two types of cloth resin bonded tool and nickel bonded 

tools.  

Figure 3-1 Nickel Bonded (NBD) 

Figure 3-2 Resin Bonded (RBD) 

Properties of Bond Materials 

Nickel Bond Resin Bond 

1. Higher wear resistance

2. Higher thermal conductivity,

3. Higher material removal

1. Higher resistance against impacts

2. Higher rotational velocity

3. Higher quality surface finish
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Resin Bonded Cloth 

Grit 

Size 
Colour Image Description 

40um Yellow/Green 

This cloth is used for removing machining 

marks left by former processes. It has a 

high removal rate at the cost of surface 

finish and potential crack induction for 

brittle materials. 

9um Blue 

This cloth can achieve high removal 

rates. It is used for corrective polishing 

as well as for the removal of cracks 

induced by higher grit size tools. The resin 

bonded 9um cloth creates a slightly 

better surface than its nickel 

counterpart. 

3um Orange 

This cloth is mainly used for finishing 

runs. It creates the best surface finish 

among the cloths listed. This comes at 

the cost of a low removal rate compared 

to the other cloths in this comparison. 

Nickel Bonded Cloth 

Grit 

Size 
Colour Image Description 

40um Yellow/Green 

This cloth is used to remove machining 

marks of former processes. It has a 

high removal rate at the cost of surface 

finish and brittle removal. 

9um Blue 

The 9um nickel bonded cloth has a 

slightly higher removal rate than is 

resin counterpart. This cloth is a good 

choice for form correction and cracks 

removal. 
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19. Tool Geometries

There are multiple different tool geometries available in the ZephyrSAG tooling range. Each has a 

different working area as shown below. Any tool geometry can be paired with any SAG cloth.  

Teardrop (RT) 

Cap (C) 

Disk (D) 

Radius (R) 
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20. How to choose a tool?
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ORDERING CODE SS RT 15 D40 NBD S12 

HARDNESS RANGE 

Super soft 

Standard 

SS 

[] 

TOOL SERIES 

Teardrop 

Bonnet 

Disc 

Cap 

Concave 

RT 

R 

D 

C 

CCV 

TOOL SIZE /mm 

On most tooling this refers to 

the tool radius. On cap tools 

it refers to diameter. 

2 

4 

5 

10 

15 

20 

40 

GRIT SIZE 

40 

9 

3 

N/A 
Grit size only applicable on RBD and NBD 

tooling. 

D40 

D9 

D3 

[] 

MATERIAL 

Resin Bond 

Nickel Bond 

LP66. 

HDP 

Uninap 

Zeeko Blue 

No Cloth 

RBD 

NBD 

LP6 

HDP 

NAP 

ZKB 

[] 

TOOLSHAFT 

12mm 

None (bonnet only) All tooling with tool radius ≤15mm must come on a 12mm tool shaft. 
S12 

[] 
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