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domai n of non- 5 destructive testing, and nore

specifically relates to a non-destructive testing

dev

ice that can be used in sevgral different

applications, particularly in the aeronautical and

nmedi cal fields, for exanple for neasuring the skin or
bone t hickness, etc. 10 STATE OF PRI OR ART Docunent
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descri bes many non-destructive testing devices

according to known prior art, nanmely acoustic,

el ectromagnetic, nono or MESCRIRPATON operation. 15

Such devices are usually connected to a neasurenent

nodigggﬁgggiiigigggne or several sensors to nake
non surenents within the context of a

gi ven specific lication, Structurall t hese ,
devi ces conpri sgggn 15BeBFLCRr ohfc b%ar%ﬂ%orfg%‘fe’d’ of°f mon-

st hr

88sPakeive YHedtdng, CHRS IOl sHEALE BEAPTyPRELatBs to a

reception part and a ‘signal processing part. They are
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several different applications, particularly in the
aeronautical and medical fields, for example for

measuring the skin or bone thickness, etc.

STATE OF PRIOR ART

Document [1] referenced to at the end of
the description describes many non-destructive testing
devices according to known prior art, namely acoustic,
electromagnetic, mono or multi-sensor operation.

Such devices are usually connected to a
measurement module comprising one or several sensors to
make non-destructive measurements within the context of
a given specific application.

Structurally, these devices comprise an
electronic board composed of three parts, a signal
emission or generation part, a reception part and a
signal processing part. They are also provided with a
cable to be connected to an electrical power supply

source and a display screen.
Functionally, most of these devices are

fixed in a given configuration without any possibility
of change. Consequently, they are completely closed so
that it 1is impossible for a wuser to modify the

configuration to adapt them to other applications.



cable to be connected to an el ectrical power supply
source and a display screen. 25 Functionally, nost of
these devices are fixed in a given configuration

wi thout any possibility of change. Consequently, they
are conpletely closed so that gt is inpossible for a
user to nodify the configuration to adapt themto

ot her applications. 2 Furthernore, the presence of

the di splay screen and the need to connect the testing,
devices to an EXEENSAMZRwer thgppPYesBlFfee ARk RRedisplay

expensiaws anth eHAL e dndohheref %% %séﬁh§aﬁbﬁices to
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nobile use. 5 A first purpose of t

t o ek extiernads gdweax tauprky sourcee pphiepbhem expemesee and
devi ce by a single-co ni cati on ,por,t.. second,
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s'open”, in othen wargs purpdbd UONHNGUMERE 86ndis to make
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these devices *oper”, in other words
reconfigurable as a function of applications without

necessarily calling upon the manufacturer.
A third purpose of the invention is to

miniaturize the device so as to make it more compact.

PRESENTATION OF THE INVENTION

These purposes are achieved using a non-
destructive testing device comprising a testing box
connected to at least one measurement sensor.

The device according toc the invention also
comprises a communication port that simultaneously
controls the testing box through an external data
processing device, the electrical power supply of said
box and the transfer of measurement data originating
from said measurement module to the external data
processing device.

In a first embodiment, the testing box
comprises an ultrasound electronic testing module.

In a second embodiment, the testing box
comprises an eddy current electronic testing module.

According to one special feature of the

invention, said electronic test modules are
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connected to at |east one neasurenment sensor. The
devi ce according to the invention also conprises a
comuni cation port that sinmultaneously 20 controls

t he

testing box through an external data processing

device, the electrical power sugply of said box and

t he

transfer of neasurenent data originating from

sai d neasurenent nodule to the external data

proceSS|n vice. 25 In a_first enbodj nent, the
’c%‘kr;i%]oﬁ"rpr Redugan the r L%tEINRL ecPEOGESSing  device

test
testiiihuigiute dommusECLOfoRBOEE Ment, the testing

box

conprlses an eddy current” electronic testing
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enbodi nent, said communication port is a USB port. In
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can be connected to any computer. This facilitates its
configuration and reduces manufacturing costs.

The device according to the invention is
thus a system simpler than devices according to prior
art; it does not include any power supply, nor a
screen, nor a complex connection, the assembly being

managed by the external data processing device.

BRIEF DESCRIPTION OF THE FIGURES

Other special features and advantages of

the invention will appear through the following

description given as a non-limitative example with
reference to the appended figure: showing a device

according to a preferred embodiment of the invention.

DETAILED PRESENTATION OF PARTICULAR EMBODIMENTS

As shown in figure 1, the device according
to the invention comprises a testing box 2, for example
comprising an ultrasound or eddy current testing module
4 connected through a bi-directional 1link 6 to a

detection module 10 comprising one or more - non-



10 can be connected to any conputer. This facilitates
its configuration and reduces manufacturing costs.
The devi ce according to the invention is thus a
system si npl er than devices according to prior art;
it does not include any power sdpply, nor a 15 screen,
nor a conpl ex connection, the assenbly being mnaged
by the external data processing device. BRI EF

IPTI E FL GURES O her eci;al_,feat,ure d
nov st e JEEELYY Genebta’ | FRES1dni B Safiffatea to
t he éﬁlmm gESEhePigediBodi (9N 3% Bh80Hekkebtiah W®dule 10

exanple with reference to the appended figure,
shomﬁg regeptien étfcdﬁ%aﬁgr%ela Br SFdGiag %dﬁ%@ht it (or

PAR )n% I\;éﬁ?rESEAés%s owWn F@ggﬁé@higzt he

Slevi ce accordi nghe ddvierd nvent igure obpalses campedtiesya USB
box 2, fo example c S n, ul trasound or y

o FBRE U2 PABERGad St ComTRarien oty & 088 pore 16
bi - dnf eCtdMMBhtéiNk0b EBraedBmpaled B0 PPyl echButer. This

conpri si ng one or nore - non 4 destructive testi ng
sen¥6Bs litHe ¢omprrises degoommuad aatiqaxc¢hanneh 3 cRarying

sensQr(s et n 1
meaiﬁglrerr%% gtc%llf:t?:aﬁ'na |8¥'1’8%fron§g§gjtl§ (?f ?ﬁgm rouggﬂ %ox 2
1d hetehaefedtihd estmididtld €rbm the computer 20 to the box 2

to control configuration of the box and transferring
measurement data originating from the sensor(s) to the

computer.

Therefore, the device according to the

15 invention is special in that it is tested and powered
through the USB link.

Sensors in the detection module 10 are
chosen as a function of the application field. Control
of the box through the 1link 14 then consists of

20 adapting operating parameters {sensor excitation
frequency, intensity of excitation currents, etc.}) of
the electronic testing module 4 (ultrasound or eddy
current) to the envisaged non-destructive testing
application.

25 It is thus possible to configure the device
according to the invention for several modes starting
from the same computer. For example, such a device may
be used with different materials to measure the

thickness of a sheet metal plate, to detect cracks or

30 even to detect corrosion.
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5 The device in figure 1 also conprises a USB port 12
maki ng a USB connection 14 with a USB port 18 on a
comput er 20, for exanple a PC type conputer. This USB
i nk conprises a conmmuni cation channel 14 carrying

the electrical power supply of she testing box 2, 10
transferring commands fromthe conputer 20 to the box
2 to control configuration of the box and

transferring surenment data originati fromthe .
sensor (s) to tha? CHPLEEPIOIRe ATkGENGly (RF cgomputer is
accendiinfidst#iRel ddbléwept i 8 whigRegbErwakre! ¥ mleasuring
is tested and powered through the USB |ink. Sensors

i n ehaefalekq okhhekneas 1 hsalastaidssh dthe seneprokeing an
f :ac!g@g' t] i el f t
?hehﬁ?hk Aﬁ?ﬁéﬁﬂ%ﬁ%éﬁéﬁ%1gfQ%%ﬁg§%€t$%é§¥$é§%t$%gf@hMHz.

Haranet ers (sendategraitishi @f ArvgBeport i wemsthy desting
excjtation curyents, et%EGaOf the electronic te tin% )
nmodbPE 4 PEAY ufd ey LurPRREPIt o3t heon-destructive
enviaag8fgNOReyYeskr Usbt VeI ASH | Nthe ARRLIGHAL | YBrida | between
is thus possible to configure the device according to

t he2PAvenangn 2 &g separdlingdys thercomputer ohypaeused, and
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10 box weighs about 130 g, and its size is about

120 mm x 60 x 30 mm. The weight of the sensor is about

10 g.
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thi ckness of a sheet netal plate, to detect cracks or
30 even to detect corrosion. 5 In one exanple

enbodi ment, the conputer is an industrial tablet PC on
whi ch software for neasuring a netallic thickness is
installed, the sensor being an gul trasound sensor wth
a central frequency of 10 MHz. 5 Integration of a USB
port into the testing box provides a neans of making
a non-destructive testing device for which the weight
vari es between 200 g and 2 kg dependi ng on the
conputer type used, and agg out 200 mm x 150
mm x 30 mMm The testing r hs about 130 g,
and its size is about ~J 120 nmx 60 x 30 mm The

B Nondestruct | va iRl EAHOSATITE T  flacgrial testiny wich

sul t HasPREGHel-TOtYSGRtilon Baticc PraRGicd! epribriple » by

10

M chael Berke (Krautkramer, Septenber 2000, Number 09,
Vo1Miyhap?] Benke pfiryedreansn, * Sephemgsg @ bediymber 09,
by ggigy Chevalier, Sylvain Richerioux, and N col as

o 10°Sinegre (Internet address:

[2] « Le protocole USB » (The USB protoccl)
by Fabien Chevalier, Sylvain Richerioux, and Nicolas
Sinégre (Internet address:
« www.rennes.supelec.fr/ren/fi /elec/docs/usb/usb.html,
April 2003).
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/ el ec/ docs/usb/usb. htnl, April 2003). 7 1.

Non- destructive testing device conprising a testing
box (2) connected to a neasurenent nodule (10),
characterized in that it also conprises a

comruni cation port (12) that sinultaneously controls
the testing box (2) through an external data
processing device (20), the electrical power supply
of said box (2) and the transfer of neasurenent data

originating from said peassesereattivdul e (ddhtimgt he device
external data processing device (20), said testin -
box ¢Rppristngr a dealkdng fepxan(2) t¢eRREFESR| BBt Poﬁ'%esurement
testin d (4) d ent I QBhE1i a
t oot PG TBaUND (-4 Br S G B ECEK FHaECTl [ABS} COnprises

cl ai Bbhmungbatdener paed i (L1)hatthsai dsémedttameiosisilyst controls
nodul e (4 i.s configurabl e using the exter

| .
o1 ooEBe| ASUITELEOR 4 CHSIGH Tk DETRLRLatrbh BEppeseing
(12) ﬂg?ic@ev(iﬁﬂ ,aCEﬁédié“lgaé&i@aai( rlrgc)%wgrc w%ggﬁg 'gr:te'fbaid box

int sai d conmmuni cation port is a - '
4. Dé®) carstcbhdi rgransfdmi of1 measuwenenrt | faFs norpginating

Egﬁp xterggkdd%E% d}gﬁﬁ%"ﬁbd&¥g'?fofng'E%éiexternal data
'(ij processing device (20), said testing box (2) further

comprising an ultrasound electronic testing module (4)

and/or an eddy current electronic testing module (4).

2. Device according either to claim 1,
characterized in that said electronic test module (4)
is confiqurable using the external processing device

(20) through the communication port (12).

3. Device according to claim 1,

characterized in that said communication port (12) is a

{WQ USB port.

4. Device according to claim 1,

characterized in that the external data processing

device (20) is a computer.



