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The present invention relates to a disk for
agricultural use, especially a disk used £

preparation.
r

kniown oracti

moldboard plows. The disks are

intended to be placed behind an agri

the 1ike. The disks, which may be flat but also have a
10 concavity, are, 1n the working posit

5
1
L

vertica
firmly fitted onto a shaft pivoting relative to the
ame, or else each disk may be independent

15 pivoting in relation to bearings.

shape of the disk periphery and the general shape of the
disk are adapted to suit the type of soil and the type of
20 work to ke carried out. Thus, there are disks that are

fiat, ©concave, corrugated, etc. with their periphery
being circular or serrated, or lobed, etc. Such disks
are then mainly used for work such as, for example,
picwing, stubble breaking or seeding.

25 The known

ks of the pricr art have a central
portion that serves for fastening them to their frame and
a peripheral portion which 1s intended to penetr

soil. The disks a

This steel undergoes a heat treatment in order fto harden
30 it, so as to limit disk wear, especially

dness £ the disk is

disgk brittle and to prevent

e PN - . - -
central fastening part and the
soll-working periphery. Thus, the known disks of the

[P
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prior art generally have a hardness of between 49 and 53
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HRC (degrees of Rockwell hardness),

uniform  throughout  the

s

-

{(there is no pre
T S

)

mea

Rockwell scale}.

difference in hardness is

treatment during which a

placed on the periphery
cr

ibed in the

implement on an industrial

the Applicant, no disk as
been marketed. It can on
Furthermore, the disk pr

only on its periphery.

The object ¢f the pre

5

disk which, compared with

O
=~

away less quickly

brittle, and 1t has improved

particular to extend 1

present invention may

considerable thickness {(for e
For this purpose, the
metal disk intended especi

comprising a ductile centrx

central portion.

HRC hardness corresponds to
c

urements of the Intern

Document Us-4,305,27

gricultural use that has

portion

DK/EP 2280596 T3

is to provide a
the pricr art,
ever, being more

haracteristics so as in

cecially for working the

tion, the disk

between the central
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portion and the peripheral porticon, which has a hardness
gradient 1in a radial direction and, at least in the

central portion, a hardness gradient exists through the
thickness of the disk.

The very hard peripheral porticn makes 1t possible
to increase the wear-resistance of the disk. The ductile
central portion and the transition zone for their part
eansure that the disk can bend sufficiently so that it can

be highly stressed without fracturing. Furthermore,
t
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for the hardness to wvary through the thickness of the

very hard zone and on the surface a =zone forming a

e skin that 1s less hard. It is also possible to
1

nezs gradient extending from one face toe the o©
through the thickness thereof.

In a disk according to  the nvention, the
difference in hardness between the central portion and
the peripheral portion is preferably at least 20 kg/mm
This difference 1in hardness Dbetween the peripheral

2l portion of the disk means that
rmance of the disk according to the invention
can be substantially enhanced compared with that of a
similar disk of uniform hardness.

To promote wear-resistance, the hardness of the
peripheral portion is advantageocusly at least 1900 MPa

{or 180 kg/mm”). The hardness of the central portion is

{e]

advantageously between 1500 and 1

and 170 kg/mm°) so as to allow the disk to bend
sufficiently with the stresses to which 1t may be
subiected and to have a high resistance to fatigue and

deformation.
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A disk according to the invention may for examp

be made of & boron-doped steel alloy containing

manganese, chromium and

dgen. Such an alloy makes it

possibkble, by heat treatment, to obtain the hardnesses

proposed above. Advantageously, this alloy comprises

between 0.35 and .42 % carbon and/or less than 0.16 %

n

j83]

di
in hardness through the thickness of the disk, in a
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a

having a hardness gradient through the thickness may be
between 2 and 15 kg/mm’. This hardness gradient through
the thickness of the disk is advantageocusly present both
in the central portion of the disk and in the transition
zone,

In one embodiment, a disk according to  the
invention has a flat central zone that 1

Y

fastening it to a frame and is surrounded by
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zone. In this embodiment, the ductile central po

advantageously extends beyond the flat central zone. In

-

is way, a ductile zone surrounds the part of the disk

1
intended to be fastened to a frame and to be integral

cresent invention relates to all gsizes and ail

Ny P 7 St e ol 1 S . - -~ 11 T - -~/ s '
having a diameter of between 400 and 1100 mm and/or to
disks having a thickness o¢f more than 3 mm, preferably

The present invention also provides a method for

manufacturing a disk as described above, this method

comprising fol

- production of a bilank by cutting a ste

the blank D‘Y’ puncning;

- pessible stamping of the blank;
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5 The tempering is carried out by heating the part.
This tempering is variable-temperature tempering as it
rmly and the temperature

the part to the other and
n

10 he’tlng means
therefore the temperature in the part. In this way,
variations in hardness are achieved in the disk obtainec
by the method according to the present 1

e

n
present inventio

Details and advantages of the ¢
15 will be better understood from the following description,

W
given with reference to the appended schematic drawings

d 1 P T = 2 A ~ £ A TN = 4
- Figure 1 1s a top view of one embodiment of
disk according to the invention, and

20

)
-

- Figure 2 is a sectional view of the section line
II-IT ¢f Figure 1 ¢f the disk showrn.

The drawings show a flat-bottomed disk according to
the invention for agricultural use., The e

X
this disk is 1dentical to that of a flat-bott
T

25 he prior art. This 1s a metal disk in the form of a
spherical cap with a flat bottom 2. The latter is at the
center of the spherical cap and has a diameter D. There
are disks for agricultural use that have a shape
different from the shape shown In the drawings. The

30 present invention may also relate to these disks of
different shapes that can be used in particular for

¥
plowing, seeding and/or stubble plowing operations.
The flat bottom 2 has at 1ts center a bore 4

intended for fastening

35 The free edge of the 7
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of the disk, has a bevel 6 used for working the =so0il so
as, for example, tLo chop up crop residue.

n the embodiment shown in the drawings, the
has an axis of symmetry, which here is also an axis of
revolution 8. Between the bevel 6 and the flat bottom 2,
the disk has a radius o¢f curvature R and a thic

Purely as an indication, the value B may vary between 3.5

and 8 mm. The height of the disk i1s called F, this keing

0

measured along the axis of revolution 8.

In accordance with the present invention, the disk
shown has, on the one hand, & hardness that varies with
the distance from the axis ¢f revelution 8 and, on the

X

gradient

plained below, a hardness g
“hrough the thickness E of the disk in certain zones. 3o

first of all, a radial hardness gradient {(variation in

ubtion 8) is

hardness relative to the axis of revo

o

1
produced and then a transverse hardness gradient <r a
hardness gradie i

along the radial hardness

<~

-, Ttwo portions of different hardnesses and a

n
transition zone. Figure 1 thus shows a central portion 10
@

and a peripheral portion 12 that are separated by the

I

transiticn =zone 14. Dot-dash
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transverse hardness gradient relates to the
portion 10 and the transition zone 14.

The central porticon 10 1is a ducti
peripheral portion 12 has a
central portion 10. The transition zone 14 for its part

has a radisz
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The central on 10 serves in part
fastening the disk to a frame. In the embodiment shown in

the drawings, 1t should be noted that this central
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portion 10 extends beyond the flat kottom 2. The diameter

of the central portion 10 is for example between D+75 nm

example between 1550 and 1650 MPa (cr between 155 kg/mm’
and 165 kg/mm”) on the surface of the disk. This hardness

is substantially constant, but it may also vary slightly,

possibly increasing from 1ts center to the transition
Z

In this central porticn 10, the hardnes varies

through the thickness of the disk. For example, it is

surface of the disk. The wvariation in hardness between
the core of the thickness of the disk and the surface of
the disk is for example between 20 and 150 MPa (or

between 2 and 15 kg/mm?), feral
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{or between 3 and 8 kg/mm’). In this first exampl
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are therefore two hardness gradients: one from the core
put

{

of the thickness of the disk toward each of the surfaces
of the disk. This first wvariant i1s for example suita
for a flat disk (not having a concavity, unlike the disk
shown in the drawings), the two faces of which may be
made tc work in flexion.

According toe another example, the hardness wvaries
from one face of the disk to the other: there 1is
therefore only a single transverse hardness gradient from
one surface of the disk to the other. The wvariations in
hardness from one face to the other are the same as those

indicated for the first example, that 1s to say they are

_—

3

between 20 and 150 MPa {(or between 2 and 15 Kq/mm‘
preferably between 30 and 80 MPa (cr between 3 and
8 kg/mm’).

The wvariations in hardness through ti thickness of

’-\'

e
the disk depend on the way in which the disk has to work
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subjected to the mazimum bending force is the most
with the lowest hardness value. Likewisge, it is

at the point where the disk works mainly in compression

that the greatest hardness will ke chosen

n the peripheral portion 12, the hardness is for

2100 MPa (or between 200 kg/mm2

r

eferably at a maximum at the

3 e
hardness does not vary, or only very little, through the
thickness of the disk in this peripheral portion 12.

In the transition =zone 14, the harness wvaries, for
example 1in a substantially linear manner, from the
hardness wvalue on the outside of the central portion 10
to the

rdness value the inside c¢f the peripheral

on
portion 12. In the numerical example given above as a

T4 BRI R - T o I = Ao a v ~ 5 v SRR =
non-limiting example, the Thardnes: goes from about

1600 MPa (or 160 kg /mm to 2000 MPa (or 200 kq/mm2). This
transiticon zone has, for example, a width of the crder of

a few centimeters, depending on the external diameter of

the disk.

In this transitio zone 14, there is a transverse
hardness gradient similar to that described fo the

central portion 10. If the hardness 1in the central

the thickness of
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the disk, the hardness 1in the transition =zone 14 will

than the opposite face, there will again be a similar
transverse hardness gradient in the transition zone 14.
known disks of the prior art have a

niform hardness. This 1s usually of ~he order £

[

n o
b

1600 MPa (or 160 kq,mm.), which corresponds to about

HRc, Compared with such a disk of the prior art, a disk
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according to the present invention has a very
substantially improved  wear

esistance. Tests carried out resulted in measured

=

resistance and fatigue-resistance values each time three

5 times greater than the resistance ¢f a disk of the prior
art having the same dimensions.

A disk according to the invention is made of steel.
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10 that alsoc comprises manganese, chromium and silicon. As

regards the chromium (Cr) content, this is advantageously

o

less than 0.20 %, preferably less and 0.16 %.

There are several manufacturing methods £

Q

o

15 A preferred method is described below. According toe this
method, the disk i1s firstly produced from a steel (as
defined above for example) in the form of a sheet or from
a coil. A cutting operation is fir

to obtain a blank. The central fastening element is
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connect the disk to a frame. The bore 4 is for example
produced by punching. Other embodiments may be envisioned
here., Instead of a central bore, several bores may be

provided. Next, a bevel bilank is prcoduced on the

25 periphery. Here too, depending on the desired shape of
the disk, it 1is possible for example to produce slots
and/or other shapes on the periphery of the disk. A
stamping operation, for example hot stamping, is used to

give the blank a concave shape.
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This tempering therefore makes 1t possikle to obtain a

lesser hardness at the center and in the transition zone

portion 1Z which has a radial hardness qradion+ and
5 bly a transverse hardness gradient. To achieve thi

temperature in the variocus zones of the disk. The central
portion 10 will thus be heated more than the peripheral
portion 12. Optionally, the latter alsc unds

T
10 relief tempering, s8¢ as to eliminate the guenching

p)

N e Ny e ~ PR P o . Uy oy e ~ v = ~ T < -~
stresses. A wvariation in  hardness may possibly be
ocbserved during this tempering operation in the

peripheral zone 12.
By carrying out this tempering operation by
15 induction heating means, 1t is possible to produce, on
the one hand, the radial hardness adient by suitably
positioning the heating means and by optionally providing
cooling means for certain zones and, on the other hand,
the +transverse hardness gradient described above, for

20

)
-

exampie by varying the frequency of the alternating
urrent used.

One preferred embodiment of the method according to
the inventicn 1s to temper the entire disk, but it would

N

not be to depart from the ope o¢f the invention to
t

25 emper only the central portion 10 and possibly also the
transition zone 14. The induction heating means allow the

disk to underge variable-temperature tempering with good
control of the heating of the disk both according to the
a

position in guestion and through the thickness of

L
D
—

the disk. By controlling the heating zones in this way it
hardness in the

ardness gradient

A disk according to the inventicon thus has on its
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portion of great hardness, which therefore
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has a very high wear-resistance. This portion of the disk

is intended to come into contact with the soil to be
worked and strikes all types of obijects found in the

5 At the center, the disk 1is fastened to a frame.
This fastening point 1s likened to an insert and within
this fastening point there are few mechanical stresses.
The mechanical stresses, especially bending stresses,
appear 1in the portion of the disk which 1s situated

10 between its fastening point and its active portion in the

. By wirtue of the transverse hardness gradient
Y i

15 deformation, that is to say by fixing the center of the
disk and repeatedly applying a bending lcad to the
periphery of the disk. For disks of similar dimensions, a
disk according to the invention will have a substantially
greater (up to three times) resistance than a disk of the

N

prior art having a uniform hardness.

S
-

20
The present invention therefore makes 1t possible

to obtain both a greater hardness and a betiter fatigue
resistance, and permits

t
deformation. These properties, which seemed hitherto to

25 be conflicting, have been able to be cobtained on one and
the to the present invention.

The present invention alsc has the advantage of
licable to all types of disks: flat, domed or
t

are flat and circular

>

30 or those having corrugations. The center of the disk may

C

be flat, domed, dished, etc. The periphery of the disk
may be circular, serrated, slotted, loked, etc.
The invention is applicakle to disks of any size,

3

but it will be apparent to those skilled in the art that

[

arge~diameter disks designed

(9%}
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is more advantageous for
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igher stresses than small-diameter

disks. The invention is thus more particularly, but not
exclusively, suitable for disks having a diameter greaterxr

r 50 cm and to disks with a thickness greater

preferred embodiment described above Dby

%
limiting example and to the proposed production met
a

10 competence of those skilled in the art and within the

3

framework of the claims appended her

=10,
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Patentkrav

1. Metalskive, der navnlig er beregnet til
landbrugsmessig anvendelse, hvilken skive omfatter en
strakbar midterdel (10), der navnlig er beregnet til
fastggrelse af skiven til en ramme eller lignende, og en
ydre perifer del (12), der navnlig er beregnet til
forarbejdning af jorden og har en hardhed, der er storre
end midterdelens (10), kendetegnet ved, at skiven
endvidere har et overgangsomrdde (14), mellem midterdelen
(10) og den perifere del (12), der har en
hdrdhedsgradient i en radial retning, og ved, at der
mindst i midterdelen (10) er en hardhedsgradient gennem

skivens tykkelse.

2. Skive ifwlge krav 1, kendetegnet ved, at forskellen i
hdrdhed mellem midterdelen (10) og den perifere del (12)
er mindst 200 MPa (eller 20 kg/mm?).

3. Skive ifglge et af kravene 1 eller 2, kendetegnet ved,
at den perifere dels (12) hardhed er mindst 1900 MPa

(eller 190 kg/mm?).

4. Skive ifglge et af kravene 1 eller 3, kendetegnet ved,
at midterdelens (10) hardhed er mellem 1500 MPa og 1700
MPa (eller 150 og 170 kg/mm?) .

5. Skive ifglge et af kravene 1 til 4, kendetegnet ved,
at den er fremstillet af en bor-doteret stdllegering, der

indeholder mangan, chrom og silicium og omfatter mellem
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0

0,35 og 0,42 % carbon og mindre end 0,16 % chrom.

6. Skive ifwlge et af kravene 1 til 5, kendetegnet ved,
at variationen i hardhed gennem skivens tykkelse i et
omradde med en hé&rdhedsgradient gennem tykkelsen er mellem

20 og 150 MPa (eller mellem 2 og 15 kg/mm?).

7. Skive ifplge et af kravene 1 til 6, kendetegnet wved,
at der er en hardhedsgradient gennem skivens tykkelse i

midterdelen (10) og i overgangsomradet (14).

8. Skive ifglge et af kravene 1 til 7, kendetegnet ved,
at den har et fladt midteromrade (2), der anvendes til
fastgorelse til en ramme, og er omgivet af et konkavt
omrade, og ved, at det strakbare midteromrdde (10)

straekker sig ud over det flade midteromrdde (2).

9. Skive ifglge et af kravene 1 til 8, kendetegnet ved,

at den har en diameter pd mellem 400 og 1100 mm.
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Figure 1

Figure 2
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