magnetic & current measurement

MMS-ANALYSIS
MMS-1A-RS Mapper Software Option

DESCRIPTION KEY FEATURES

MMS-ANALYSIS is an additional software module of
the MMS-1A-RS magnetic field mapper software that
can be used for the on-line (during the mapping) and
for the offline analysis of the measured data. It
visualizes the measured and calculated 3-axis
magnetic field data in various, customized and
intuitive color coded displays, and tables.

MMS-1A-RS is the high-end version of the SENIS
Magnetic Field Mapping System that allows users to
perform a fast, high resolution mapping of magnetic
field around permanent magnets, electromagnets
and electronic circuit PCBs. The map of the magnetic
field can be presented as color coded 1D, 2D or 3D
isometric visual displays and as a table of numerical
values of the magnetic field and the geometrical
coordinates of measured points. The measured data
analysis is performed during the mapping of the
magnetic field, so that calculated data required for
the analysis can be visualized immediately after the
mapping. Measurement reports can be customized
and generated as PDF, Word or Excel files by using
the additional MMS-REPORT software module.

Due to unique features of the applied fully integrated
3-axis Hall probe, all three components of the
magnetic field are measured simultaneously at
virtually same point (field sensitive area is within a
150um square). The mapper computer program and
its graphical user interface is an extremely easy-to-
use-software built on MS Windows platform and NI
LabVIEW. Scanning profiles and measured data
visualization are fully customizable.
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On-line and Off-line (historical) visualization and
analysis of the 3-axis magnetic field vector
measured around permanent magnets of
different sizes and geometries (disc, ring, block,
segment and rotors)

User-friendly customization of the measured data
visualization and analysis

= Comparison of multiple measured data sets

= Visualization of all three components of the
magnetic field, Bx, By and Bz as well as By (in-
plane field distribution), Brotal, Bmax, Bmin, Brms,
North-South pole

Visualization of the slope (Inclination and
Declination), magnetic field homogeneity, angle
error

= Fourier Analysis (FFT) and visualization of the first
10 harmonics, single and total harmonic
distortion
Visualization of the multipole magnetic field —
number of poles, min, max, average pole width,
pole distribution, pole pitch, pitch error, zero
crossing

Visualization of the cracks and inhomogeneity in
the magnetized and non-magnetized parts
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Figure 1: Magnetic Field Mapper Software with the optional MMS-ANALYSIS Module
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MMS-ANALYSIS SOFTWARE MODULE SPECIFICATION
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Figure 2: Flexible setup of measurement profiles and scan paths using the command set
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Figure 3: Header Data set-up; Measured data and analysis visualization in the Mapper software
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Figure 5: 1D Graph-App: Visualization of all three magnetic field components, Bx, By and Bz and By, Brotal
Inclination and Declination, as well as Fourier analysis over different scan slices/lines.
The individual component presentation can be switched on and off. .
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Figure 6: 2D Graph-App: Visualization of the selected magnetic field component (Bx, By and Bz, By, Brotai).
The color scheme (from Greyscale to Rainbow, Seismic, etc.) and the color scale range can be flexibly selected.
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Figure 8: 3D Graph-App: Visualization of the selected magnetic field component (Bx, By and Bz, By, Brotai).
The color scheme (from Greyscale to Rainbow, Seismic, etc.) and the color scale range can be flexibly selected.

Ref.No.:DS.400.ANALYSIS. 16

Rev.1.1, 23.12.2016.
Page 4/9

PHONE
FAX

E-MAIL

+41 44 508 70 29
+41 43 205 26 38
info@senis.ch

SENIS AG

Neuhofstrasse 5a
6340 Baar, Switzerland



y—

magnetic & current measurement

MMS-ANALYSIS
MMS-1A-RS Mapper Software Option

£} 1D COMPARISON — W
Choose file 1 Choose file 2
|‘L C\Senis\Data\Example measurements\Mag.1_M1_01_tdt ||E| J |‘L D:\Merenja Magneta\Sample measurements\Mag.8_M1_07__tt HE|J
Slice Line Field component Slice 2 Line2 Field component 2 Reverse signal
f 1 J f 1 J Bx = f 1 J f 1 J Bx (=] - Reverse J
L L L T L L L L i
L) ()
30 30
20— 20-|
v 10— w 10—
° -]
£ £
5 0 E0S
E E
< 10- < 10~
-20- -20-
-ao_l 1 1 1 1 1 1 I 1 1 1 I | | 1 -30_\ 1 1 1 I 1 1 1 I 1 | 1 1 | 1
0 5 10 15 20 25 30 35 40 45 50 55 60 &5 70 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Angle [deg] Angle [deg]
start at Print Button
Default Zero crossing  (Maximum ) Minimum i ()
Comparison graph b o : Difference | — Rriy S
30 6-
20 4-
w 10— w 2-
=l =
2 2
S 0- & 0
E E
T _10- = e
-20- -4
< T T T T T T T T T TR T T T T T T T T T T TR A TR
O 5 10 15 20 25 30 35 40 45 50 55 60 65 VO O 5 10 15 20 25 30 35 40 45 50 55 60 65 TO
Angle [deq] Angle [deg]

Figure 9: 1D Graph Comparison - App: Two or more measurement data-sets are compared, by showing each

data separately, then both measured data consolidated on the same graph and the difference between them
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Figure 10: 2D and 3D Graph Comparison - App: Two measurement data-sets are compared, by showing each
data separately and by showing the difference between two measurements
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Figure 12: Multi-Graph Comparison - App: Multi-measurement data-sets are compared, by showing each
data-set in different colors on the common graph and by showing the largest peak-to-peak difference
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Figure 11: Multislice Analysis - App: Analysis of the magnetic field distribution (selectable magnetic field
components) along selected number of scanned lines
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Figure 13: Dipole Magnet Analysis - App: GOOD/BAD Analysis based on the thresholds of Angle Error

(Homogeneity), Min/Max values of the magnetic field components and Fourier Analysis
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Figure 14: Rotor and Multipole Magnet Analysis - App: GOOD/BAD Analysis based on the magnetic poles
distribution and Min/Max values in North/South pole

Ref.No.:DS.400.ANALYSIS. 16
Rev.1.1, 23.12.2016.
Page 7/9

PHONE
FAX
E-MAIL

+41 44 508 70 29
+41 43 205 26 38
info@senis.ch

SENIS AG
Neuhofstrasse 5a
6340 Baar, Switzerland



7

. \
magnetic & current measurement

MMS-ANALYSIS
MMS-1A-RS Mapper Software Option

-
& 2D Anlyze o —

Standard

Line profile

u
-100.39 -90 -80 -70

Degrees of rotation

3D graph

!
25

Slice number

Amplitude [mT]

-80-|

| | ' ' | | |
0.000 10000 20000 320000 40000 50000 60000  70.000

' '
£0.000 90.000
Distance [deg]

' ' ! ! ! ' ' '
100.000 110000 120000 130000 140000 150.000 160.000  170.000

Circle profile Radius [deg] 1} 200
80~
50-|
= 40
E 24
o
ERE
2
[=8 -
220
< 40
60
'8‘)1 1 I I I 1 1 1 I I
i 0 25 50 100 125 150 200 225 250 275
Circle [deg]
B cose
- =

Figure 15: Magnetic Field Analysis - App: Analysis of the magnetic field distribution along a customer-defined
line or circle in the unwrapped map
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Figure 16: Magnetic Field Lines - App: Analysis of the magnetic field lines along scanned lines
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Figure 17: Customized Analysis - App: Analysis of the magnetic field in set points, pole pitch and pitch angle,
zero crossing and more

¥ 2D GRAPH COMPARISON - O X
] | [ ' | | ! ' | | i ' ' i | i ! ' | | i ' ' i | |
1 20 40 60 8 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
File Path Control File Path Control 2
@ Colors
[l“b C\Senis\Data\Example measurements\Mo crack.tet |] |"¢ C:\Senis\Data\Example measurements\Crack.bd ‘
Slice Field component Slice 2 Field component?_
K B)( T:T oK B)( F:]
5 ER® 5: ER®
T4 T4
E E
> 3] < 34
u u
g g
2+ 2|
; :
1] 1
0- et O S St 0- T T
0 789101112131415161?18192‘]2122 0 8910111213141516171819202'\ 22
Distance [mm] Distance [mm]
5 | Ean
T
E
> 3]
b
i »
o
0-} ] ] T T i T ] 7 i 7 7 T ] T 7 7 T 7 7 7 T g
Print Button 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 7 18 19 20 21 22 22
I'_;.I Brint Distance [mm]
-10.04 -9 -8 -7 -6 = -4 -3 2 1 0 1 2 3 4 5 & 7 8 9 10.04

Figure 18: Crack Analysis - App: Detection and location of cracks and material inhomogeneity in the magnetized
and non-magnetized parts by comparing to the eddy-current probe measured data of a reference (GOOD) part
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