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5 years experinence

• engineering

• quotation

• lapping trials

• support

• consulting

• training



4

lapping - machine SVL2115 vertical lapping machine



Tooling

Main components

1. part fixture

2. washing

3. laptoool at spindle

4. retratcor

5. expander

6. paste applicator

7. paste

8. air gaging

9. software

Advantage/ characteristics
 micro deburring of cross sections
 matte surface structure Ra < 0.04
 geometry improvement
 time saving process
 100% process control, safe process

honed lapped
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Principle of lapping
1) Lapping compound:

Lapping compound consists of abrasive grains that are 
distributed in a liquid or paste. 

2) Tool and workpiece:

The workpiece and the lapping tool slide over each other. 

The abrasive grains in the lapping compound roll

Between the surfaces and cause material removal.

3) Movement: 

Due to the “relative movement” between the lapping sleeve and the

workpiece, the grains perform a rolling movement. The tips of the 

grains press into the material of the workpiece and create

microcracks that lead to uniform material removal.



Case study: 
steering block
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Customer request

Part dimension
Bore length: 80 mm

Ext. dimensions: 80 x 80 x 50 mm

Part weight: ca. 2 kg

Material: stainless steel ~60 HRC

* Sunnen standard, proposal to reach quality

LAPPEDHONED*TOLERANCES

0.008 – 0.014customerremoval

20.5 +/- 0.00120.49 +/- 0.004diameter

< 1 µm< 4 µmcylinder /o/

< 0.5< 3 µmaxis straightness

< 0.5 µm< 2 µmroundness

< 0.04 µm0.4 – 0.8surface Ra

< 20 minutescycle time

Challenge
 Diameter form- and surface tolerances after lapping

 Only 5 parts available



solution and 
integration
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Ups…first 
step
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learnings

fixture redesign
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first measurement second measurement

 Estimated deviation: 0.3 µm

 Gage is very capable, 0.1 µm variation *

steering block

gage repeatability
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Process results

 size stabilty variation < 1 µm

 Cylindricity /o/ 0.5 to 0.7 µm

 Line straightness 0.6 – 0.9 µm

 Axis straightness 0.2 – 0.4 µm 

steering block

 Not one reject part produced
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Process results

 Surface between Ra 0.04 -0.06

 Harmonic structure ratio Rz / Ra

steering block



case study:
steering sleeve
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Customer request

Part dimension
Bore length: 110 mm

Part length: 120 mm

Material: stainless steel > 56 HRC

* Not Sunnen standard, varies in form and size

LAPPEDHONED*TOLERANCES

0.010 – 0.015customerremoval

Ø10.01 +0.004 
(min 0.010 stock removal)

Ø10 +0/ 0.004diameter

< 2.5 µm4 - 12 µmcylinder /o/

< 0.53  - 10 µmaxis straightness

< 0.5 µm2 – 4 µmroundness

< 0.1 µm0.1 – 0.3surface Ra

< 20 minutes !!cycle time

Challenge
 Diameter- form and surface tolerances after lapping

 Honed parts with big variation

 Long term test
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solution and 
integration
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• long term test

• Situation

steering sleeve
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Ups…first step steering sleeve



20steering sleeve

Re-engineering

 Fixture

 Lapping sleeve

 Paste

 Lap-applicator
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1) sample

steering sleeve

Ø-Diameter stability

2) sample 3) sample 4) sample
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start

steering sleeve

total cycle time, process

progress end cycle Cycle time < 20 minutes
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Process results

 Cylindricity /o/ 1 – 2 µm *

 Axis straightness 0.5 – 1 µm *

 Roundness < 0.5 µm

steering sleeve

* Depends on pre-honed quality
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Process results

 Surface between Ra 0.05 -0.07

 Harmonic structure ratio Rz / Ra in 
the range of 8-10

 Hardly any difference between top 
and bottom



25

process difference

honing lapping
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• Difference lapping  honing

Lapping Polished

Honing Finished
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Let‘s golf
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golf course :

 white circle = size tolerance

 black dot = nominal size

 green stripe = form tolerance

 length = 150 m

Lapping  honing

Navigation
 Air gage system in process
 GPS in “real time”

Navigation
• Air gage system post process
• GPS with Delay “not real time”

Tools, Iron-5 
(stones A35, A45, J65…)

Honing
• start position
• distance: 150 m +/- 10

Process
• 1 strike
• Fast but risky

Tools
• pitching wedge (paste), initial run
• putter (paste), final run

Lapping
• start position
• fairway (ideal pre-honed)
• distance: 20 m +/- 2

Process
• 10 – 20 steps
• Slow but safe



process control

RB0
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Let‘s go live



Automation
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Conclusion

Go to the customer

Work with the customer hands on, persistent, critical, reactive, active

Implement and improve knowledge gained

Stay with the customer after sale is before sale

Tools and fixtures for further parts



Thank you 
for your 
attention

Robert Buchmüller


