
Competition Comparison: 
SonoDur with MIC10
20.06.2016 
NewSonic GmbH 
M.Tietze

Preliminary Observations: 
Both test systems work according to the so called modified Vickers method or UCI („Ultrasonic 

Contact Impedance“), standardized after ASTM A1038 or DIN 50159-1/-2 resp. and described under 

the guidelines VDI/VDE 2616 and MC1 (DGzfP). SonoDur is the genuine name for the first product 

after the invention by Dr. Claus Kleesattel 1965. 

As former employees of Krautkramer (GE Inspection technologies) we at NewSonic have proudly 

developed the MIC10 hardness tester 20 years ago. We know all the details of this product. 

Since then MIC 10 has been produced without any modification or update. 

MIC10DL, data transfer is only possible with extra Software. The interface is RS232, where adaptors 

are needed for USB data transfer. A very primitive method is the use of windows terminal program. 

SonoDur2 in turn represents a new class of UCI-Hardness testers which fulfils already all needs for a 

thorough documentation of results and traceability for modern quality management systems.  

SonoDur2 uses the same physical principle like MIC10, the adaptation to other materials than 

standard steels is done with the same CAL-Numbers like MIC10 (but you can store these information 

together with other test parameters in memory and retrieve it when needed). SonoDur2 is calibrated 

in a similar way between 150HV and 900HV as MIC10 but we can use 6-8 blocks depending on 

Hardness ranges which leads to higher accuracy. As an example MIC10 needs to be adjusted on P91 

steel whereas SonoDur2 does not. SonoDur2 can be used with the standard calibration. 

MIC-Machines in general: Subsequent error messages slow-down the testing process 

When using MIC10/MIC10DL or MIC20 respectively with a handheld probe then you must encounter 

many subsequent occurring error messages without really knowing the cause. Some users reported 

about many readings (every second or third) which are indicated as “false” readings. SonoDur2 

doesn’t show this effect which in turn means that the testing process is much faster and scans along 

a distance are more significant than using MIC10/MIC20.  
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Motor probes are predestinated for thin and precious surfaces 

 
SonoDur2 and test stand SONO-PS2 for curved surfaces. The stand feet are equipped with soft 
rubber protective shoes in order not to scratch the surface and keep the whole equipment at its 
place on the tube (see below the unit SonoDur as predecessor of SonoDur2). 

 
 
Customized Storage of results is self-evident. You can use the EXIT key or store data in automatic 
mode when a predefined number of tests have been reached respectively. 
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One to one comparison SonoDur2 and MIC10/MIC10DL: 

Meas.-probes  

Meas.-System SonoDur2 MIC10 &MIC10DL 

Test Method UCI Method, corresponds DIN 50159 

in full, Vickers diamond 136° 

UCI Method, corresponds mostly to 
DIN 50159, Vickers diamond 136° 

Test Loads Motor: 1N/ 3N/ 8,6N;  
Handheld: 10N/49N/98N 

Motor: 1N/ 3N/ 8,6N;  
Handheld: 10N/49N/98N 

Motor probes:  
Meas. processes 
 

1)Automatic and manual Start of 
measurement 
2)Free-hand measurement with 
extended rod (similar to handhelds 
but with time controlled 
measurement cycle) 

1) Automatic and manual Start of 
measurement 
2)Not possible 

Handheld Probes:  
Measurement Process  

1. Error message after 5 sec 
when touched the surface 
between touch and press  
 

2. Application load can be done 
within ca. 5 sec time 

After a short try nearly no difference 
between operators can be seen. 
SonoDur-probes are of good nature – 
stress-free measurement with low risk 
of failure or damage.  
In consequence you can reach high 
measurement accuracy without the 
need of guide aids or tripods. Ll 
probes have one unique rod diameter 
of 3,4mm for high oscillation quality 
and stable measurements. 
 

1. Error message after 3 sec 
when touched the surface 
between touch and press 
 

2. Application of load should 
be done within 1 sec 
otherwise error message 
may occur.  

Results are strongly user 
dependent.  
Frequent error messages occur 
especially when using higher test 
loads (HV5, HV10). Some of the 
reasons are: Thinner rods (2,5mm – 
3mm) with shorter free oscillating 
length and therefore high 
sensibility against side forces and 
acoustic noise (off-balance fixation 
of rod).  

Measurement processing 
 
 
 
 
 
 
 
Cable length 

Δf within probe and DA-Conversion, 
Digital data transfer to the indicating 
device via USB-Client. 
 (innovative probe-Architecture with 
Microcontroller and high resolution 
signal processing) 
 
Cabel extention up to 30m by active 
repeaters  

Δf within probe, DA-Conversion 
with 8Bit-µC (obsolete) within 
device MIC10. Solely probe 
recognition is digital, where the 
serial interface is prone to 
interferences and failures (Error 
0.0, 1.0). 
Cable length is limited to ca. 5m 

Measurement tolerances ≤ 3% average out of 5 Measurements 

relative to certified plate value 

< 5% average out of 5 
Measurements relative to certified 
plate value 

Reproducibility (mean error 

of single measurement) and 

range – Laboratory results, 

may vary in practice (Test 

≤ 3% average out of 5 Measurements 

relative to certified plate value with 

300HV (Motor-Probes with 3N, 8,6 N) 

and ≤3% range 

Ca. 3% average out of 5 
Measurements relative to certified 
plate value with 300HV (Motor-
Probes with 3N, 8,6 N) and ca. 4% 
range 
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conditions on site). 

The indicating device SonoDur2: 
The hardness tester SonoDur2 consists of a handheld PDA on base of Windows Embedded Handheld 
(WM 6.5) with instrument software. The operation is done via graphics touch screen in clear text. 
Interfaces are USB, Bluetooth und WLAN for data transfer and remote control of device.  
SonoDur2 comprises the functions of two instruments in one unit (data logging is standard!). 

Basic configuration or use: SonoDur2 (used like MIC10): 
Statistic-Function, store/retrieve 
calibrations in clear text 

MIC10 
Average selectable, No statistics, 
stores one current setting 

Utilization of Data-logger SonoDur2: 
Storage, Data transfer, 
Documentation 
Formats: 
Original “XYZ.hdt” (no change 
possible, back tracing!) 
Free available “XYZ.txt” to be used 
for documentation in Excel, Word 
etc. (can be altered) 
Compressed “AllMeas.txt” where all 
final stored results are listed for easy 
documentation of multiple test 
locations. 

MIC10DL: 
Storage, on cards 
Data transfer problematic due to 
old interface RS232. and extra 
software needed (WINDOWS 
2000 or XP needed), 
Documentation via printer 
REMARK (141119): Latest 
information from GE is that Ultra 
Hard SW has been adopted to 
WIN7 operating systems. This 
information is without proof. 

Power 3,7V / 2600mAh, LiPo Battery pack, 

integrated power management, 

charging via USB Port at PC or power 

supply 

Accumulator is fast interchangeable, 

Charger for device and spare 

accumulator as an option 

2x 1,5VAA-Batteries or 
Accumulators (Charging is not 
possible) 
 
 
Battery compartment unhandy, 
too narrow for many batteries 
causing problems in insertion and 
take-out. Frequent exchange of 
batteries necessary.  

Operating time Motor Probes 
 
 
 

>8h or >400 Measurements 
(depending on system settings, 
temperature and operation, self-
discharging) 

5 h or max. 50-100 
Measurements (by experience) 
 
 

Operating Time hand-held 
probes 

>8 h measuring (>6 h continuous 
use) or >2500 Measurements 
(depending on system settings, 
temperature and operation) 

8h/500 Measurements Alkaline 
15h/900 Meas. NiCd 
20h/1300 Meas. NiMH 

Interfaces SonoDur2: 
USB1.1 (Host and Device), SD-Card 
interface, WLAN, Bluetooth 

MIC10:None 
MIC10DL: RS232, „Telephone“-
Data cards (obsolete) 

Remote Control 
SonoDur2-Device: 
 
 
 

Via USB directly via PC all instrument 
functions, or simple configuration via 
PC possible. When connected to PC 
it can be operated like an external 
drive. 

none  
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SonoDur2-Probes: Each probe contains the full 
calibration and hardness information 
– Data transfer via USB to device.

Operating surface Touch Screen, 21 Keys 6 hard keys 

Display High resolution color TFT display with all 
information at a glance, 
clear text menue. 

One digital 7 segment static 
display, monochrome, Step-by-
step information retrieval on key 
press, cryptic abbreviated 
symbols and pictograms. 

Menue 3 Menu touch keys, most simple 
intuitive operation scheme with direct 
access to specific sub menus just by 
touching the corresponding function on 
the screen. 

Sequential run through of a menu 
tree just in one direction via 
menu key “mode”. One has to 
memorize all the settings. 

Measurement menu 
SonoDur2  
Indication of all important 
information at a glance. 

Meas. menu MIC10DL 

Hardness scales ASTM E140-12bƐ1 (2013), EN ISO 
18265-2014, all material tables with 
automatic setting according to Young’s 
modulus and DIN 50150-2000, (solely 
table 1, low-alloyed steel).

ASTM E140 (1994) und DIN 50150 
(1994), obsolete and for low 
alloyed steel only!! 
HV, HB,HRC, HRB, N/mm2 
Conversion for tensile strength in 
units [N/mm2] but [MPa] is the 
Norm. 
They cannot convert Hardness 
<76HB (Steel) which is sometimes 
too high for Aluminum!! 

If adjustment has been made for 
Aluminum in HV then conversion 
into HB normally is not allowed. 
Because they only can do it 
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Now: HS - Shore, HRE is also 
possible! 

according to the standard steel 
curve – this is wrong! 
 

Calibration: Sonodur2 and MIC10 
apply the same concept of 
calibration number! 

 

A) Adjust measurement value: 
1)Run calibration measurements 
prior to result optimization 
(classical procedure) - possible 
2) New and recommended: Make 
use of measured values for this 
but after error corrections within 
the measurement series which is 
not possible under 1)- optimized 
best possible adjustment. 
B)Calibration number for material 
adjustment: 
Set of a calibration number which 
characterizes the test. 

A) Adjust measurement value: 
Solely accord. to 1) (left), must 
be done each time from scrap if 
the series of calibration 
measurements contains only 
even one single erroneous 
reading.  
 
 
 
B) Calibration number for 
material adjustment: 
Set of a calibration number 
which characterizes the test – 
but for materials other than low 
alloyed steel only in the 
selected hardness scale! 

Store calibration SonoDur2: 
Arbitrary alphanumeric. 
can be saved on PC: 
1) Long term safe storage of data 
2) Simple configuration of other 
instruments possible by file 
transfer.  

MIC10: None, solely the actual 
value 
MIC10DL: Each calibration 
needs a hand signed  storage 
card 

Load calibration SonoDur2: 
Arbitrarily, but extra for each 
probe type 

MIC10, None 
Mic10DL, Insertion of storage 
card, no check for plausibility 
(probe used).  

Thresholds Limit undercut or overrun:  
Threshold and measurement 
result will be indicated in Red.  

Limit transgression: „Lo“, blinks 
Or „Hi“, blinks 

Statistics 
Sonodur2, all results at a glance: 
Limits, number of measurements, 
number of limit transgressions, 
average , mean error, Min, MAX, 
Range, Process parameters Cp, 
Cpk, calibration factor used, 

SonoDur2 
Extensive Statistics functions 

MIC10: Last value/ Average –
can be switched 
MIC10DL:  
Number of measurements, 
mean. Mean error, range, 
individual results. All 
information in a sequence by 
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display of individual results in HV 
and if converted in red (out of 
tolerance) or green. 
Each of these values can be erased 
or recovered on a touch. 
 

 

key press must each be 
memorized.  
 
Display solely one after the 
other possible.  

 
Example: mean error in % 
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Correction of values 

 

Last recent value: 
Touch the value with Y/N query 
 
Arbitrary position of value in a 
row by tipping the display.  

MIC10: 
Solely last most recent value: 
Press 2xC-Key 
MIC10DL, arbitrarily each value 
in a row. Pressing key and scroll 
through the menu, then press 
at the right position 2xC-Key. 
For this one should have 
memorized all values or made 
corresponding notes in writing! 
 

Store values 
Storage capacity 
 

SonoDur2, processor and 
memory: TI Cortex A8 / 256 MB 
SDRAM / 512 MB Flash, micro SD 
Card up to 32GB,  
Alphanumeric Naming, Storage 
capacity is virtually unlimited. 
(20.000.000 values) 

MIC 10: None 
MIC10DL: Internal Storage  
1800 values, Data cards 590 
each, Sequentially numbered, 
no other possibility for 
identification than making notes 
in writing. 

Data safety SonoDur2:  
Data transfer to PC in two 
formats (Text file, Original 
format). Original can only be read 
by SonoDur2. Later data 
manipulation is not any more 
possible.  

MIC10DL: 
No data safety, Data transfer to 
PC and Print-Out via RS232 only, 
extra software needed (ca. 
500€) which works only on 
WINDOWS 2000 or XP 
respectively (see remark in 
“Utilisation of data logger”). 

Operating system: EN Windows OS, simple 

Firmware and Software Updates 

and Upgrades possible 

µC 80C32, 8Bit, no modification 
possible 

Instrument language D, E, F, Czech, Polish, simple 
Chinese more on request 

None 
MIC10DL: Print-Outs in D, E I, Fr, 
Sp possible 

Dimension, Device 
Dimension, Motor probe 
 
Dimension, Hand-held probe 
 
Long Nose hand-held probe 

Ca. 132x78x22 mm 
Ca. Ø38, L190 mm (free length 
oscillation rod ca. 32,5mm) 
Ca. Ø25, L176 mm (free length 
oscillation rod ca. 12,5mm) 
Ca. Ø25mm, L=207mm (free 
length oscillation rod ca. 34mm) 

160x70x45 
Ca. Ø38, L190 mm(free length 
oscillation rod ca. 32,5mm) 
Ca. Ø19, L162 mm (free length 
oscillation rod ca. 9,5mm) 
Ca. Ø19, L169 mm (free length 
oscillation rod ca. 30 mm) 

Weight, Device 
Weight, Motor probe 
Weight, Hand-held probe 

Ca. 280 gr 
Ca. 370 gr 
Ca. 280 gr 

Ca. 300 gr. 
Ca. 390 gr 
Ca. 150 gr 

Protection class IP54 None 

Shock Test MIL-STD 810G Method 514.5, Fig. 
514.5C-1; 1 h per Axis 

none 

Storage temperature/Operation -10 through +60 °C/0-50 °C -20 through +60 °C/0-40 °C 

Humidity Max. 90%, not condensing Not known 
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More Properties of the SonoDur2: 
Operating procedure can be done according to manual control of measurement cycles or of 

automatic or semi-automatic closure after predefined number of readings. 

The user can define his own customized data storage concept using a data bench which implemented 

in the SonoDur2 unit. 

The graphical display can be protected against pollution and scratches using protecting foils. The 

instrument is IP54 protected and certified according to MIL Standard 810 516IV (shock proof). 

The instrument can be used without probe and simulates measurements. This is practical for 

trainings (fast learning, no material use). The operating display can be seen via beamer for life 

demonstration in front of several people.  

Simple graphics presentation of data in excel. 

There is the possibility to use the SONO-Link Software package for automatic documentation of 

results. 
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Data Recording and documentation: 

Free selectable locations and folders within the SonoDur2 instrument 

 

Folders “Customer X, Customer Y” are user specific with free wording. “SonoDur 

Calibration” storage of user specific instrument settings for different testing tasks, 

“SonoDur_Data” standard folder for storage of measurement series, “SonoDurSystem” 

storage of Measurement signals and compressed results for easy documentation.  

 

Stored measurement series are shown in clear text. Maximum amount of measurements within 

one file is: 1000 (total space of memory on the card: 20 000 000). Two file formats are 

shown: “.hdt” (cannot be altered and solely read out by SonoDur2) and “.txt” for easy data 

handling (Excel, Word). All data can be moved from SonoDur2 to PC via USB. 

Original data cannot be modified like a hand written document 
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Predefined data sets for numbering of test locations just on touch – less time consumption and 

typing errors to be expected for the operator. 
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Documentation is in two steps:  

1.) Full detail with corresponding statistics: 

File              HRC-Block 45_03    

Date              14. January 2014    

Start of measurement  12:35     

Tester             NewSonic     

Probe/Test Load   Sono100/100N    

Probe-SN          405     

Dwell Time       0 sec     

Materialtable    Stahl     

Norm; HV->HRC      EN ISO 18265    

Calibration Name      Unbenannt     

Cal.-Number        0     

Thresholds         45.0 - 47.0 HRC    

No. Of Tests            7 (<:4 =:3 >:0)    

Average         44.9 HRC     

Mean Error 0.4 HRC; 0.7%    

Maximum            45.3 HRC     

Minimum            44.2 HRC     

R                  1.1 HRC; 2.0%    

Cp                 0.81     

Cpk                -0.08     

      

1 < 44.8 HRC 444 HV 

2   45.2 HRC 449 HV 

3   45.2 HRC 449 HV 

4 < 44.6 HRC 441 HV 

5 < 44.9 HRC 445 HV 

6 < 44.2 HRC 436 HV 

7   45.3 HRC 450 HV 

Example test results on a test block 45 HRC “<” is value below threshold, “HRC” is converted result 

and “HV” is original Vickers (UCI) scale. Conversion is done according to EN ISO 18265:11-2013 and 

ASTM E140-12eb1. The instrument allows also the conversion according to DIN 50150 (obsolete). The 

erased measurement value between 5 and 6 is not shown in the .txt-file! 

2.) Compressed documentation of results (see figure above): 

File     Date     Probe    Result Unit Cal Conversion Tester 

HRC-Block 
45 

2014011
4 

Sono100/100
N 

45.8 HRC 0 Stahl NewSonic 

HRC-Block 
45_01 

2014011
4 

Sono100/100
N 

47.6 HRC 0 Vergütungssta
hl 

NewSonic 

HRC-Block 
45_02 

2014011
4 

Sono100/100
N 

46.6 HRC 0 Stahl NewSonic 

HRC-Block 
45_03 

2014011
4 

Sono100/100
N 

44.9 HRC 0 Stahl NewSonic 
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Remarks on probes: 

SonoDur2 MIC10 

Diamond soft soldered, less mechanical stress – 
no diamond breakage detected since 
introduction in May 2012 

Diamond hard soldered – risk for tempering 
strains due to too rapid cooling 

Case of damage:  
Replace Diamond tip, recalibrate Replace full rod, is like making a probe from new 

– very expensive

Rod: 3,4mm Dia, highest possible stability, less 
prone against flexural forces 

Rod 2-3mm Dia. Depending on load, higher risk 
for mechanical damage. 

Long flexible fixation, less risk of false readings Short and rigid fixation, risk of false readings 
with many error messages  

Housing: Fits very good in hand, is longer – 
tolerance radian measure is larger at the same 
tilt angle like MIC10 probe 

Side connector for probe cable – clean top for 
best possible grip and axial load application. 

Slim housing: power transmission by hand less 
controllable,  

Connector on top of housing, always 
problematic because connector contacts are 
loaded all time - risk of damage of connector 
contacts, grip needed especially when using 
higher loads. 

17/06/16 
M.Tietze
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