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@ Reader device for reading the impressions obtained during hardness tests according to the Vickers ﬁethod.

@ A reader device for reading the impression (4} obtained
on a surface (3) of a specimen (2) during a hardness test
carried out according to the Vickers method.

The most important characteristic of the device consists
in that it comprises lighting means (6, 7, 8) for the
illumination of the said surface (3); at least a photoelectrical
transducer {15); and focusing means (10) which convey onto el / &iglglg
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a sensitive surface (14) of the said photoelectrical transducer S
{15) the beam of light coming from a region (18) of the said . 3 i 9
surface (3) within which the said impression (4) is contained. 13 vos
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READER DEVICE FOR READING THE IMPRESSIONS
OBTAINED DURING HARDNESS TESTS ACCORDING
TO THE VICKERS METHOD.

The present invention relates to a reader device
for reading the impressions obtained during hardness
tests carried out according to the Vickers method.

As is known, the valuation of the hardness of
a material according to the Vickers method is car-

ried out by measuring the length of the diagonals
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of the impfessiﬁn whfch,a pyramid-shaped penetrator
fdrms on tHe surfaqe,oF a specimen under the action
of a tes£ force oFrpredetebmihed Qalué;

At present time, for the yaluatioﬁ of the di-
mensions of the impression optical measuring devi-
Cesiare uséd whiéh afe substantially'FoEﬁed by a
microscope provided with a weBbed éyépiece.

The operator focuses the regiénrof the impres-
sion and by means of the séid'web'determihes the length
of each diagonal; from this length the operator
determines than the vajﬁe QF the hardness in
Vickers units by means of'a known formula.

All the devices which are availqb]e"on the market
at present time are éubstantial(yrbased'on the above
principle,andalthoughbeingwidelyuséd%heyhavesome
disadvantages whichlimif;ﬁuaprecision(ﬂ:thenwasurement.

In particular, since the vajuafion;of £he length of
the diagonalsbycxmmafisonwith theunitsindicatedon
the web is somewhat subjective, andpsinéé the Vickers
hardness coefficient dépends h1aninverselyproportiénal

way on the square of the length of the said diagonals,

aminimun error of valuation is sufficient togiverise
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to great variations of said coefficient.Furthermore,
once the length of the diagonals has been measured,it is
also neceséﬁry to calculate or consult particular conver-
sion tables, so that, as a result, it is necessary to
have a specialized personnel to carry out in a substan-
tiallyrcontinuous way the measurement of the hardness
according to the Vickers method, in order to obtain
substantially homogeneous results.

It is an object of the present invention to provide
a reader device for reading the impressions generated
by hardness tests according to the Vickers method, which
device will be substantially free from the mentioned’
disadvantages of the known dévices.

This object is attained according to the present
invention which relates to a reader device for reading
an impression formed on a ;urface of a specimen during
a hardness test carried 6ut,in accordance with the Vickers
method, characterized in that it comprises lighting means
for the illumination of the said surface; at least a
photoelectrical transducer; aﬁd focusing means which
convey onto a sensitive surface of the said photoelectrical
transducer the beam of light coming from a region of the

said surface containing the said'impression.-
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For a better understanding of the present invention
a preferred embodiment thereof will now be described by
way of non iimiting example, with reference to the annexed
drawing, in which:

FIGURE 1 is a diagrammatic view showing a reader device
according to the teachings of the present invention; and

FIGURE 2 shows a portion of a surface of a specimen
on which surface an impression has been formed according
to the Vickers method.

Referring now particularly to Fig. 1, reference
numeral 1 indicates generally ah impression reader device
formed in accordance with the teachings of the present
invention, and reference numeral 2 indicates a portion,
shown in a cross-sectional view, of a specimen having on
its upper surface 3 an impression 4 obtained by means of
a penetrator (not shown) ’in accordance with the
Vickers method.

The device 1 comprises an illumination assembly
formed by a lamp 4, a stabilized feeder 7 which supplies
a continuous feeding voltage to the lamp 6, and arlens 8
interposed between the lamp 6 and the surface 3 of the
specimen 2. In addition, device 1 comprises a focalisation

unit 10 formed substantially by an elbow-bent tube 11
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which supports a lens 12 at its end facing the surface 3
of the specimen 2. Supported iﬂside the tube 11 is a plane
reflecting iayer 13 arranged,tp convey the beam of light
onto a sensitive surface 14 ©of a photoelectric ﬁransducer
15 which is mounted within the tube 11 at the end thereof
which is opposed térthé end suppérting the lens 12.
Disposed in front of the surface 14 is a mask 16 having
a through hole 17 whichallows only a part:ofrthe beam
of light reflected by'the surface 3 to strike the surface
14, In particular, referring to Fig; 2, the tube 11 will
have to be positioned felative to the specimen 2 in such
a way that through the through hole 17 will be focalised
a region 18 of the surface 3 within which the impression
4 is contained.

The signal generatéd by the photoelectrical transducer
15 is supplied to an amplifier 19 having a transmission
function whoose behaviour in amplitude'compensates an
eventual responsé non-linearity from the photoelectrical'
transducer 15 which, by way of example, could be formed'
by a phototransistor or a photodiode. Amplifier 19, which
is apt to supply to its own output a signal proportional
to the value of the hardness coefficient according to the

Vickers method, feeds a digital display of the type with
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seven segments, on which the said coefficient may be
directly read.

In a wa& not shown in Fig. 1, a suitable eyepiece
may be disposed at the side of the_photoelectrical
transducer 15, in order to verify whether through the
hole 17 is really visible the region 18 within which
the impression 4 is formed.

The reading of the impression 4 which allows to
valuate the Vickers hardness coefficient is preferably
pfeceded by a phase of calibration of the device 1,
during which on the sensitive surface 14 of the photo-
electrical transducer 15 there is focalised the region
of the surface 3 in which the impression 4 will be formed
later. Since the surface 3 of the specimen has beeh
conveniently polished, this region uniformly reflects
the beam of light emitted by'the lamp 6, so that the

beam of light uniformly strikes the surface 14 of the

photoelectrical transducer 15 causingthis latter to emit

an electric signal of maximum amplitude value. Under
these circumstances the amplifier 19 is adjusted in such
a way that the output signal generated by the amplifier
and transmitted to the digital display 20 will determine

at the output of this latter a reference or sero signal.
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In a successive phase, the tube 11 is positionzd
relative to the specimen 2 in such a way that the region
18 of the sﬁfface 3 of the specimen is centered or anyway
within the through hole 17 of the mask 16. Under these
circumstances, the photoelectrical transducer 15 is
inserted,whoose surface 14, receiving less fays of light
than in the preceding case because a portion of the region
18 is no more reflecting now owing to the presence of
the impression 4, emits an electric signal having é
smaller amplitude than in the preceding case. This signal,
multiplied by a pre-established coefficient within the
amplifier 19 is supplied to the digital display 20,
on which one can directly read the hardness coefficient
according. to the Vickers method. In fact, the signal which
is supplied bhy the photoelectrical transducer 15 is
porportional to the ratio beéween the square region
defined by the impression 4 (see Fig. 2) and the entire
region 18 defined by the through hole 17 of the mask 16.
Since the region 18 has a constant surface whilst the
region defined by the impression 4 has an area proportional
to the square of the diagonals, the output signal of
the photoelectrical transducer 15 may be directly utilized

for the calculation of the hardness according to the
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Vickers method.

From the analyéi; of the charcatéﬁistics of the
device 1 cohceived in accordance with ﬁhe'gheachings
of the present invention it may be noted'that this device
allows to overcomé the disadvantages mentioned
hereinébove of the known devices.

In fact; the valuéﬁion 6f,the im?ression 4 is now
completely independent from valuations of subjective
type; fufthermore,rby suitably dimensioning the ampli-
fication curve as a function éf the ampiitude éf the
amplifier 19 it will every time be possiblerto
directly read on the digital display tﬁe value of the
hardness coefficient according to the method bf'Viékefs,
without having to carry out anyrcélculation or to
consult conversion tables.

Finally, it is clear tﬁat modifications and
variations may be made to the described embodiment of the
device 1 construéte& according tp'the téachings of present
ibvention, without depatting frém the séope of the

invention itself.
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CLAIMS

1. - A reader device for reading an impression
(4) formed on a surface (3) of a specimen (2) du-
ring a hardness test carried out according to the
Vickers method, characterized in that it comprises
lighting means (6, 7, 8) for the illumination of
the said surface (3); at least a photoelectrical
transducer (15); and focusing means (10) which con
vey onto a sensitive surface (14) of the said photo
electrical transducer (15) the beam of light coming
from a region (18) of the said surface (3) within
which the said impression (4) is contained.

2, - A device as claimed in Claim 1, characteri-
zed in that it comprises means (19) for processing
theelectric signal generated by the said photoelec-
trical transducer (15), a;d display means (20) to
which an outéut signal of the said processing means
(19) is supplied,

3. - A device as claimed in Claim 2, characteri-
zed in that the said output signal supplied by the
said processing means (19) is apt to determine in
the said display means (20) an indication propor-

tional to the Vickers hardness coefficient.
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4. - A devfce és claimed in at least one of the
preceding Claims, characterized in that the said
lighting.means comprise a ]amp (6) and a stabilized 7
feeder (7) which supplies té the said lamp (6) a
continuous type current. |

5. - A device as clafmed in at Ieast,oﬁe of the
preceding Claims, charactgrized in that the saidr
focus;ng means (10) comprise a mask (16) disposed
in frént of a sensitive surface (14) of the said
photoelectrical transducer (15), the safd mask (16)
being provided with ; through ho|e7(17) which allows
only the rays of l?ght coming from a predetermined
region (18) of the said surface of the séid—specimen
(2) to strike the said sensitive surface (14) of

the said photoelectrical transducer (15).
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