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Ferromaster instrument 
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• Designed to measure the relative magnetic permeability μr of feebly 
magnetic material and workpieces with μr between 1.001 and 1.999.

• Permeability tests carried out with the FERROMASTER are 
compliant with the standards ASTM A342 test method 4 and EN 
60404-15 method 6. 

• The permeability is measured by touching the workpiece with the 
tip of the permeability probe and reading the result from the LC 
display 

• Contains a small permanent magnet which magnetizes the sample to 
be investigated in the vicinity of the probe tip. Two sensitive 
magnetic field sensors in different connection measure the distortion 
of the magnetic field introduced by the magnetized sample. 



Testlab assembly parts
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Brass-360 parts
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Initial measurement results
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Number Part name Qty Result Comment

1 Shoulder bolt 20 ? Some bolts have (1.003 - 1.004)

2 Bulkhead assy 1 rejected The fasteners and welded joints look good. Brass pin have elevated number up to 1.020

3 Part#A005-1503-5203 1 rejected Brass pins have elevated numbers up to 1.020

4 Part#...-5103 1 rejected Brass pins have elevated numbers up to 1.020

5 Part#...-5102 1 rejected Brass pins have elevated numbers up to 1.020

6 Part# A09005-15-03-5202 1 rejected Brass pins have elevated numbers up to 1.020 ; Small pins 1.005

7 Part# A09005-15-03-5302 1 rejected Brass pins have elevated numbers 1.007-1.015

8 Part# A09005-15-03-5303 1 rejected Few fasteners 1.003; brass pin 1.017; tiny pins 1.003

9 Part# A09005-15-03-5638 1 OK Titanium(?) pin up to 1.002

10 Shoulder bolts 10 OK

11 Painted aluminum shims A lot OK measured divided in 3 stacks; one has spike 1.002;

12 Dowel pin, Brass, 5/16” Diameter 6 ? Some pins have 1.004

13 Dowel pin, Brass, 3/8” Diameter 16 rejected One pin has number up to 1.012

14 Pins(brass) 20 rejected Mean value 1.003 with spike 1.009



Measurement results (1)
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Material Meas
1

Meas
2

Meas
3

Meas
4

Meas
5

Meas
6

Meas
7

Meas
8

Meas
9

Meas
10

Brass-
485 rods

∅25.43 1.001 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

∅19.04 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.001 1.000

∅19.07 1.001 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Brass-
485 

∅19.03

1.000 1.000 1.000 1.000 1.000 1.000 1.001 1.001 1.001 1.001

Materia
l

Mea
s1

Mea
s
2

Meas
3

Meas
4

Meas
5

Meas
6

Meas
7

Meas
8

Meas
9

Meas
10

Meas
11

7075Al 1.00
0

1.00
0

1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

C110 
Copper 

Bar

1.00
0

1.00
0

1.000 1.000 1.000 1.001 1.000 1.001 1.001 1.001 1.001



Measurement results (2)
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Material Meas
1

Meas
2

Meas
3

Meas
4

Meas
5

Meas
6

Meas
7

Meas
8

Meas
9

Meas
10

Meas
11

Notes

Brass-
485 rods

∅12.8 1.001 1.002 1.002 1.001 1.001 1.001 1.001 1.001 1.002 1.002 1.001

∅9.5 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001

∅7.94 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001

Brass-
464 rods

∅9.7 1.001 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.001 1.001

∅8.01 1.001 1.001 1.001 1.001 1.001 1.000 1.001 1.001 1.000 1.000



Measurement results (3)
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Material Meas
1

Meas
2

Meas
3

Meas
4

Meas
5

Meas
6

Meas
7

Meas
8

Meas
9

Meas
10

Notes

General 
purpose 

pipes

#1.1 1.000 1.000 1.000 1.000 1.000 1.000 1.001 1.001 1.000 1.000 Wall thickness small result 
may be not accurate

#1.2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 Wall thickness small result 
may be not accurate

Brass pins 1.000 1.000 1.000 1.000 1.000 1.000 Pins are small. During 
measurements I combined 

~20 pins

Medium 
pressure 

tubes

#2.4 1.000 1.000 1.000 1.000 1.000 1.001 1.001 1.001 1.000 Wall thickness small results 
may be not accurate

#2.2 1.000 1.001 1.002 1.000 1.000 1.000 1.001 1.000 1.000 Wall thickness small results 
may be not accurate

#2.3 1.000 1.000 1.000 1.000 1.001 1.002 1.001 1.001 1.000 Wall thickness small results 
may be not accurate

#2.1 1.000 1.000 1.000 1.000 1.000 1.001 1.000 1.001 1.000 Wall thickness small results 
may be not accurate



Measurement results (4)
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Material Meas1 Meas
2

Meas
3

Meas
4

Meas
5

Meas
6

Meas
7

Meas
8

Meas
9

Notes

High 
pressure 

tubes

#3.3 1.000 1.001 1.001 1.001 1.000 1.000 1.000 1.000 1.001 Wall thickness small results 
may be not accurate

#3.2 1.000 1.000 1.001 1.000 1.000 1.000 1.001 1.001 1.000 Wall thickness small results 
may be not accurate

#3.1 1.000 1.000 1.000 1.000 1.001 1.000 1.001 1.000 1.000 Wall thickness small results 
may be not accurate

#3.4 1.000 1.000 1.000 1.001 1.000 1.001 1.000 1.001 1.001 Wall thickness small results 
may be not accurate

Copper 
foils

Big roll 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Small roll 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000



Permeability measurement setup
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• Reuse the old height gage tool
• Probe scope holder 3D printed
• The detailed procedure is under

development
• Move to Testlab assembly space and train

a dedicated person(s) how to use and 
document results 



Summary

• Material selection is the responsibility of the sub-system delivering the
component for installation

• The installation team will have to pay attention to what materials are
being used

• The permeability measurements of prototype parts found that Brass-360
alloy will not work for MOLLER spectrometer

• Brass-464 and Brass-485 are under consideration and measurements
ongoing

• We need to continue to control all assembly parts
• The exact threshold values for permeability in the particle envelope
need to be determined and documented


