
Ultrasonic testing instrument for non-destructive
hardness depth testing of heat-treated parts

P 3121



Hardness Depth Tester P3121

Hardness Depth Testing of Heat-treated Parts

• Non-destructive testing with ultrasonic 
backscattering technique,

• portable testing system,

• designed for tough industrial environment,

• 4-channel ultrasonic board,

• Also suitable for testing of complex 
geometries for example crankshafts, 
gears,…

• optional automated testing.
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Microstructure of Hardened Parts

MacrostructureMicrostructure
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Ultrasonic Backscattering Technique

Hardened structure

Core structure

WedgeProbe

Couplant
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System Components

Industry Laptop
including:

• Ultrasonic electronics
(analog and digital).

• PINT Rht software.

• Up to 4 probes can be 
connected.

• Windows 7, XP

• DVD writer.

• Standard connectors like 
USB, etc.

Optional

• Touch-screen

• Wireless LAN

Ultrasonic Search Units

• Coupling wedge.

• Ultrasonic transducer

• RF transducer cable
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• Creation of master records and databases for components, probes, wedges, testing 
staff, testing settings, etc.

• Testing modes for routine-, reference-, individual-, series- and sample-testing.
• Data export.
• Online data visualization (A-Scans)
• Printing and transmitting of testing results

PINT Rht Software
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Industry Laptop
(IP54, MIL-STD-810F certified)

Industry Laptop and Hard Case

Hard case with foam interior
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Coupling Wedges

Standard design:
Flat, convex, concave

Custom design:
Double sensors with housing
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USB pedal

Accessories

Probes: 2 available models

20 MHz, diameters: 6 mm or 11 mm

RF transducer cable
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double-curved

convexflat

concave

Typical Inspection Geometries
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Hardness depth testing of heat-
treated parts such as: 

• large-diameter slewing rings,

• crankshafts,

• tooth systems,

• spindles,

• and many more…

Usage Examples
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Testing the pitch surfaces of the rolling element (flat or curved), the tooth flanks and bottom 
lands.

Usage Example: Large-diameter Slewing Rings
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Testing the flange / pins, journals und fillet radii.

Testing Examples: Crankshafts
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Usage Examples: Testing of Fillet Radii
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Testing of tooth systems: top and bottom lands and tooth flanks. 

Usage Examples: Testing of Tooth Systems
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Usage Examples: Testing of Spindles and Threads
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Usage Examples: Testing of Fillets and Bearing Surfaces



Hardness Depth Tester P3121

Measurement on the top of splines

Usage Examples: Testing of Spline Shafts

Width = 1.5 mm
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Sensor manipulation in case of testing curved surfaces.

Usage Examples: Sensor Manipulation
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Wedge for 2 testing points

Usage Examples: Wedge for Several Probes
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Semi-automated testing of crankshafts

Usage Examples: Handling Equipment
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Sensor units with housing

Usage Examples: Handling Equipment
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Validation
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Sales worldwide: 171

Worldwide Sales and Services
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References (extract)
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Many thanks!
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Ultrasonic Backscatter Technique 

 

Ultrasonic waves propagating in polycrystalline materials (steel) are scattered at material inter-faces 

with changes of density and/or elastic properties. In general, the ultrasonic waves are scattered in 

all directions, one part also back to the ultrasonic transducer that generated the ultrasonic pulse. 

The intensity of backscattered ultrasound received by the transducer depends on the ratio of geo-

metric size of scattering geometry to the wavelength of ultrasound and on the degree of material 

property difference at the interface denoted by the term acoustic impedance change.  

 

In the regime where the ultrasonic wave length is large compared to the size of scattering geometry, 

higher ultrasound frequencies (or shorter wave lengths) increase the intensity of ultra-sonic 

backscattering. Further, intensity of backscattering increases with the average effective size of the 

scattering geometry, for example the grain size of the polycrystalline steel. Using the appropriate 

frequency of about 20 MHz, the microstructure change between the hardened case (usually fine 

grain Martensite) and the core material (usually quenched and tempered) with coarse grained mi-

crostructure causes a distinct increase of backscattering intensity. This effect can be observed when 

the ultrasonic pulse crosses the interface and standard time of flight evaluation yields the depth 

position of the interface that corresponds to the Surface Hardening Depth (SHD), see figure below: 

 

 

Figure: SHD Measurement Principle 

 

The best results are achieved under the following conditions: 

 

- Parts are hardened inductively; 

- parts are forged, not cast; 

- the minimum SHD value is higher than ~ 1.2 mm; 

- there is a distinct interface between base material and hardened layer; 

- backscattering within the base material is of sufficiently high intensity for ultrasonic frequencies 

of 20 MHz. 
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Computer Unit 

 

Operating System Windows® 7 / 10 Ultimate, 64 Bit  

Mobile Computing Platform Intel Processor ≥ 2.6 GHz 

Display 15.6” Full HD 1920 x 1080 p Sunlight-Readable LED Display 

Storage Hard disc > 320 GB HDD x 1 

Keyboard Mechanical Backlit Keyboard 

Pointing device Touchpad with Scroll Bar 

Multimedia Bay Super-Multi-DVD 

IO Interface DC in x 1 

USB 3.0 (9-pin) x 2, USB 2.0 (4-pin) x 1, USB2.0/eSATA Combo x 1 

Docking Connector x 1 

Serial Port (RS-232) x 2 

LAN (RJ45) x 2 

External VGA (15pin; D-sub) x 1 

Audio Output (Mini-jack) x 1 

Microphone (Mini-jack) x 1 

HDMI x 1 

Communication Interface ▪ 10/100/1000 Base-T Ethernet 

▪ Intel Dual Band Wireless – AC 7260 ; 802.11ac 

Power ▪ External Power Supply AC Adapter (90W, 100-240 V, 50/60 Hz) 

▪ Battery Li-Ion (8700mAh) x 1 

▪ Optional: Back-up Battery Pack, Li-Ion (8700mAh)  

Weight & Dimensions Mobile device: Weight ~ 7.3 kg (including 1 battery)  

Dimensions: 41 x 32 x 12 cm (excluding expansion unit) 

Rugged Features ▪ The device can be operated in harsh or industrial environments. 

▪ Full Magnesium Alloy Case 

▪ Shock-Protected Removable Hard Disc 

▪ Vibration & Drop Resistant, Ultra Rugged 

▪ MIL-STD 810G and IP65 certified 

▪ MIL-STD 461F certified 

Environmental Specifications Operating Temperature: 10° C – +40° C 

Humidity: 95% RH, non-Condensing 
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Test Instrument  

 

Ultrasonic P/R Channels 4-channel E/A multiplexer, transmitter voltage generator, controllable 

pre-amplifier, analog/digital rectifier. Pulse / Echo mode. 

Transmitter Voltage 0 Vss to 800 Vss at 50 

Frequency Filters 5MHz, 10MHz, 20MHz & 25MHz 

Gain Range 0 dB to 96 dB 

A/DC Module Analog to digital conversion at 10 bit resolution,  

Digitization Rate 80 MSps conversion time 

Averaging Functions 1, 2, 4, 8, 16, 32, 64, 128, 256 & 512 samples per shot 

Trigger Internal (time-controlled), external, manual & 2-axis coordinate interface 

Measurement Range Standard probe systems: SHDmin :1.2 mm, SHDmax: 40.0 mm 

Custom probe systems: SHDmin: 0.8 mm. 

Measurement Repeatability ± 0.2 mm 

Ultrasonic Testing Software “SHD Studio”, Windows® 7 and Windows® 10 compatible 

Range Setting No requirement for range setting after parameter setup 

(input of sound velocities and angle of incidence). 

Signal Representation ▪ A-Scan, in single or continuous inspection mode.  

▪ The A-Scan is represented as signal envelope. 

Signal Evaluation ▪ User-friendly automatic signal evaluation. 

▪ Display of calculated SHD and time of flight while testing. 

Administration Password-protected assignment of user rights: 

Level I (operator), level II (supervisor), level III (administrator). 

Program Editor ▪ Creation of custom inspection Programs: 

▪ Definition of test sequences for unlimited test points and features. 

▪ Use of predefined parameter sets. 

▪ Definition of tolerance limits. 

Setup Mode ▪ Setup of inspection parameters. 

▪ Rapid test of different inspection parameter settings 

▪ Unlimited storage of custom parameter sets. 

▪ Export of A-scans, reports and screenshots 

▪ Expert Mode for signal evaluation 

▪ Display of real measuring point due to sound refraction 

▪ Display and export of the HF signal 

Inspection Mode ▪ Usage of customized inspection programs. 

▪ Automated signal evaluation. 

▪ Signal analysis mode. 

▪ Warning in case tolerance limits are exceeded. 

▪ Entering notes or comments. 

Inspection Results ▪ Review of stored test results. 

▪ Export A-scans (PDF, JPG), screenshots and test reports. 

Inspection Report ▪ Custom test report design using List & Label. 

▪ Print reports of stored test sequences. 

Line Scans Optional: line scans using encoder interface. 

Translation Tool / Languages Translation tool to individually set language designations for buttons,  

labels and dialogues in the program. 

Currently available languages: English, German, Chinese, Spanish, 

French, Russian and Korean. Other languages on request. 
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User Interface 

 

Setup Mode 

 

 

Test Mode 
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Auxiliary Components 

 

Coupling Wedges 

 

Standard wedges for  

transducer type M3095 

(drilling: Ø 11 mm). 

Standard geometries: 

▪ flat 

▪ concave 

▪ convex 

 

Standard wedges for  

transducer type V3803 

(drilling: Ø 6 mm). 

 

Custom Design 

 

Custom wedge design for any part geometry, e.g. for the  

inspection of splines, grooves and undercuts. 

 

Custom Sensor Units  

 

One- / multi-channel. 

Custom wedge design. 

Inspection of pin journals and fillet radius of crankshafts. 
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Other Accessories 

 

Transducer, type V3803 Central frequency: ~ 20MHz 

Oscillator: Ø 3.175 mm 

Housing: ~ Ø 6 mm 

Connector: Microdot 

 

Transducer, type M3095 Central frequency: ~ 20MHz 

Oscillator: Ø 3.175 mm 

Housing: ~ Ø 11 mm 

Connector: Microdot 

 

RF Transducer Cable Double-shielded triaxcable 

Connectors: BNT / Microdot. 

Straight (180°) or angular (90°). 

Lengths: 1, 2, 3, 5 or 7 m 

 

 

Reference System  Aluminum specimen with 

transducer type M3095 and  

transducer cable.  

 

Back-up Battery Pack Removable Media Bay Battery 

 

Battery Charger External Dual Bay Main Battery 

Charger 

 

USB-Pedal USB-pedal to control the  

test instrument. 

 

Industrial Power Supply MIL-STD-461F-certified A/C adapter  

 



PnD Novità
Misura non distruttiva e istantanea

della profondità di tempra

Qnet
Ultrasonic SHD Control

Il controllo si presta anche ad elevate automazioni, per
esempio nel controllo al 100% di alberi a gomito.

Ilmetodo ultrasonoro per la misura profondità di tempra
a induzione (Surface Hardening Depth, SHD) del mo¬
dello Q NET P3 123 è la pitiavanzata tecnologia disponi¬
bile che consente una drastica riduzione dei tempi e costi
di prova eliminando la necessità di sezionare o danneg¬
giare icampioni. Irisultati si ottengono intempo reale.

Principio di funzionamento
Viene sfruttata la tecnologia a ultrasuoni ad elevate fre¬
quenze per ottenere un contrasto tra il rumore da retro-

diffusione inregime di Rayleighnel grano martensitico e
nella microstruttura a cuore del pezzo:
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Eco di interfaccia
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Contrasto tra la
retrodiffusione

zona temprata e
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Superficie campione Interfaccia zona temprata/non temprata

Vantaggi
Ilcontrollo per via ultrasonora è un processo molto ve¬
loce ed efficiente, consente notevoli risparmi di tempo e
un'analisi completa dei componenti. Pezzi grandi e co¬
stosi non devono essere sezionati o distrutti per il con¬
trollo del processo di tempra e la produzione stessa può
procedere più rapidamente perché non vincolata a lente
misure distruttive di laboratorio.
Possono essere facilmente valutate profondità di tempra
anche su geometrie molto complesse.

Campi di applicazione
Tra idiversi settori che già si avvantaggiano della nuova
tecnologia del P3123, iprincipali sono:
• Trattamenti termici • Industria energetica
• Automotive • Industria mineraria
• Costruzioni ed ingegneria civile • Macchine heavy duty

L'adozione della tecnologia Q Net Engineering ha per¬
messo notevoli riduzioni di costi di produzione special¬
mente nella produzione di parti di grosse dimensioni
come cuscinetti di base, ingranaggi industria eolica, ralle,
sistemi di trasmissione e sterzo e molti altri.
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Ulteriori informazioni
La tecnologia Q Net Engineeringè distribuita inItalia da:

TemaFlux srl
Via N.Tartaglia 11 - 25064 Gussago (BS)

Tel. +39 030 3220789 - temaflux@temaflux.com

IlGiornale delle Prove non Distruttive Monitoraggio Diagnostica 2/2018

tujot
Textbox
Dalla rivista
"Prove Non Distruttive 
Monitoraggio Diagnostica"
AIPnD
edizione Settembre 2018



 

TemaFlux srl  

Via Tartaglia, 11 – 25064 Gussago (BS)    

Tel. +39 030 322079 – Fax +39 030 311872   

C.F., P.IVA e N. iscrizione registro imprese di Brescia: 02397750981 

Capitale sociale € 50.000,00 i.v. - Società unipersonale 

Codice SDI: KRRH6B9 

www.temaflux.com –temaflux@temaflux.com – temafluxsrl@pec.it 

Sistema di Gestione della Qualità Certificato ISO 9001:2015 
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