
An Independent Study (PhD)

FUCHS ECOCOOL S761B coolant 

offers industry leading results in 

terms of tool wear and 100% better 

performance than the fluid 

advertised as "the world's best 

selling aerospace coolant". 

Effective Titanium Machining –Coolant Project



For the aerospace industry, the natural inherent properties of titanium offer significant advantages, higher strength but lower weight than 

steels and aluminium, and twice the elasticity of steel make it eminently suitable for applications such as aircraft landing gear and wing 

structures.  The natural properties of titanium also mean it is notoriously difficult to manufacture.  Fortunately, recent advances in 

machine tool and tooling technology have made the goal of high MRR with longer tool life possible.   However, maximum efficiency 

can only be achieved if the coolant technology is matched to meet the operating criteria of titanium machining and 

FUCHS has used its global research team to develop the ECOCOOL S 761 B coolant to achieve these aims 

Brief

An independent study to determine the effect of coolant concentration and water quality on tool wear and load  in milling operations of 

titanium alloy

Machine
Deckel Maho DMU100 mono block 3 axis (with Kistler 9257b Load Cell)

Material
Titanium 6-AL 4-V Alloy

Tool
Sandvik GC 1620 solid carbide (NEW tools with coating)

Cutting Parameters

Surface Speed (m/min): 117

Spindle Speed (rpm): 2337

Feed (mm/min): 972

Depth of cut (mm): 10

Stock removal: 1mm

OVERVIEW



Test Procedure

1.Clean machine sump, add ready mixed fluid, circulate and adjust to 

required concentration

2.Dress with different tool to give edge preparation

3.Prepare machine and tool to set conditions 

4.Measure tool run out to +/-5 micron

5.Make 6 cutting runs (takes 5 minutes)

6.Make additional 1mm cut to obtain force readings for x, y, z tool axisôs

7.Clean and remove tool -Inspect via image analysis and photograph flank 

condition

8.Repeat stages for up to 85 minutes or tool failure occurs

Variables

1.Water quality ïWarwick tap (100ppm) v. demineralised

2.Coolant Technology 

3.Coolant Concentration 

PROCEDURE

Coolant Candidates:

5% and 10% concentration in Warwick Town water

8% concentration in demineralised water

FUCHS

Ecocool S761B @ 5%

Ecocool S761B @ 10%

Ecocool S761B @ 8% in demineralised water

“World’s best  selling aerospace coolant”

Coolant X@ 5%

Coolant X @ 10%

Coolant X @ 8% in demineralised water
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FUCHS ECOCOOL 

S761B resulted in 

significantly less tool 

wearthan óthe worldôs 

best selling aerospace 

coolantò across all 

concentration levels

OVERALL  TOOL WEAR RESULTS



OVERALL  TOOL WEAR RESULTS
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After 85 minutes, FUCHS ECOCOOL 
S761B showed 26% less tool wear 
ǘƘŀƴ ΨǘƘŜ ǿƻǊƭŘΩǎ ōŜǎǘ ǎŜƭƭƛƴƎ 
ŀŜǊƻǎǇŀŎŜ ŎƻƻƭŀƴǘΩ ŀǘ р҈ 
concentration

29% less tool wear

50% less tool wear

FUCHS ECOCOOL S761B showed 100% better performance ǘƘŀƴ ǘƘŜ ΨǿƻǊƭŘΩǎ ōŜǎǘ ǎŜƭƭƛƴƎ 
ŀŜǊƻǎǇŀŎŜ ŎƻƻƭŀƴǘΩ ŀǘ у҈ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴ ŘŜƳƛƴŜǊŀƭƛǎŜŘ ǿŀǘŜǊΦ



Ecocool S761B @ 8% demineralised

C¦/I{ 9/h/hh[ {тсм. ǊŜǎǳƭǘŜŘ ƛƴ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƭŜǎǎ ǘƻƻƭ ǿŜŀǊ ǘƘŜƴ /ƻƻƭŀƴǘ ·Σ ǘƘŜ ΨǿƻǊƭŘΩǎ ōŜǎǘ 
ǎŜƭƭƛƴƎ ŀŜǊƻǎǇŀŎŜ ŎƻƻƭŀƴǘΩΣ ƻǾŜǊ ŀƭƭ ǘƛƳŜ ǇŜǊƛƻŘǎΦ

After 40 minutes, tool wear was 25% less when using FUCHS ECOCOOL S761B rather than Coolant X. 
After 60 minutes, tool wear was 30% less when using FUCHS ECOCOOL S761B rather than Coolant X. 
After 85 minutes, tool wear was 50% less when using FUCHS ECOCOOL S761B rather than Coolant X.

Based on 8% concentration in demineralised water.  Similar results were shown over the other concentration levels in Warwick Town water.

Images of tools after 60 minutes

IMAGE ANALYSIS

Coolant X @ 8% demineralised
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EXAMPLE CONCENTRATION RESULTS

New semi-synthetic FUCHS ECOCOOL 
{тсм.Σ ŘŜǾŜƭƻǇŜŘ ōȅ C¦/I{Ω Ǝƭƻōŀƭ 
team using the latest 
technology, shows greater benefits of 
increasing  concentration from 5 to 
10%, which was not found to such a 
degree in Coolant X.



FUCHS ECOCOOL S761B performs consistently well across both water qualities, showing 

less than 0.01mm variation in tool wear.

EXAMPLE WATER QUALITY RESULTS
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Variation of 0.0084 mm in tool wear 
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Product Performance

ECOCOOL S761B was recorded as the best performing technology in terms of lowest tool wear.  

ECOCOOL S761B resulted in up to 50% less tool wearthan the product advertised as óthe worldôs best selling aerospace coolantô 

i.e. 100% better performance

Concentration

New semi-synthetic coolants (ECOCOOL S761B) show tool wear reductions of 23% by increasing the coolant concentration from 

5-10%

Water Quality

Fuchs technology showed consistent performance in both water qualities.

Load

Cutting forces required with ECOCOOL S761B at 10% was the lowest of all fluids tested

Increasing concentration on ECOCOOL S761B significantly reduces cutting forces required

FUCHS ECOCOOL S761B outperforms the óworldôs best selling 

aerospace coolantô on all levels ïresulting in less tool 

wear, consistent performance and reduced cutting forces

CONCLUSION


