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Published May 4, 1943

Serial No. 368,873

ALIEN PROPERTY CUSTODIAN

STAMPING DIE

Roger Adoiphe Leonard Seligman, Paris, France;
vested in the Alien Property Custodian

Applicatton filed December 6, 1840

This invention relates to a method of making
stamping dies, more particularly dies used in the
stamping of sheet metal forms of any kind, large
or small, and to the novel stamping die so made.

It has long heen known that the making of
dies for sheet metal stamping, particularly in the
larger sizes, is a long and tedious task. The
metal of which the dle is to be made must be ex-
ceedingly hard, and accordingly, requires the
use of cutting tools of even greater hardmess, for
example tungsten carbide, in order to work the
same. Often, in the case of deeply racessed
dies, a comparatively large amount of metal must
be removed in the machining operation, and
the task of establishing the desired surface, and
producing thereon the requisite smoothness or
polish, is exacting work and is both expensive and
time-consuming. An important part of the ex-
pense and delay in the manufacture of new styles
of automoblle bodies, duralumin plates for the
airfoil surfaces of metal winged alrplanes, and
the lke, i3 owing to the time and expense neces-
sary in machining the dies between which such
shapes are stamped from sheet stock.

The object of the present inventiorn is to en-
able stamping dies to be made cheaply and com-
paratively rapidly having a hardened working
surface of any desired configuration and sub-
stantial hardness at least in that part of the
backing material which lies immediately behind
the hardened working face.

According to one form of the present inven-
tion, one or more steel sheets of & suitable thick-
ness and having at least one face sufficiently
smooth to serve as the working face of the re-
quired dile, are bent or welded or otherwise joined
together to the desired shape and temporarily se-
cured in that shape by any suitable means such,
for example, as hy pouring a temporary concrete
form against its smooth face, Thereafter the
space hehind the plate, which is to constitute the
body portion of the die, iz built up with a mix-
ture of metallic particles or fragments, satd mix-
ture comprising at least one metal or metallic
alloy whose melting point 15 not higher than the
temperature at which hardening of the steel face
plate can be accomplished (having regard to the
particular character of the steel of which the
face plate is made), and then compressing to-
gether the face plate and the mixture of solid
particles behing it at that temperature whieh
will melt the metallic component of the mixture
behind the face plate causing said mixture to
become fiuid while said temperature is main-
tained, sald temperature being also that which
will accomplish & hardening of the face plate.
Thereafter the mass is cooled in whatever man-
ner is most appropriate to secure and maintain
the maximum degree of hardness of the face
plate and such cooling solldifles the praviously
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fluid mass in the backing portion Into a solid
metallic mass. The ecement or concrete which
serves as & temporary form may be removed he-
fore or after cooling as desired, and the die,
after such incidental dressing as may be neces-
sary, is ready for use.

Referring to the drawings annexed to and
forming a part of this speeifleation——

Fig. 1 15 a cross section of a female die hav-
ing a concave working surface, as now In com-
mon use, machined out of a single block of hard-
ened steel.

Fig. 2 shows in cross sectlon a steel plate bent
so that its concave face corresponds exactly to
the shape of the concave working face of the die
shown in Fig. 1.

Flg. 3 shows in cross sectlon the said plate
mounted upon a temporary concrete form with
its working face positioned agalnst the concrete,
and with temporary side wall members adapted
to retain a mass of backing material or frag-
ments thereafter to be placed in position against
the back of the plate.

Fg. 4 shows in somewhat larger scale and
partly in section and partly in side elevation the
space hehind the faeing plate filled with a mix-
ture of solid particles, hercinafter more particu-
larly described.

Figs. 5 and 6 are gimilar to Fig, 4, hut differ
therefrom In showing different matertals used
for filling in the space behind the plate as herein-
after set forth,

Fe. 7 shows In cross seetlon a finlshed stamp-
ing die made according to this invention,

Figa. 8 and 9 show in still further enlarged
seale and ln cross section various means which
may he used to improve the adherence between
the face plate and the backing material, as here-
inafter described.

Referring to the drawings, wherein like refer-
ence characters refer to like partsg—

In Pig. 1 there Iz shown a form of female
stamping die which might be used, for example,
in shaping a duralumin plate for a part af an
airplane wing. Such die is employed in a heavy
press and in conjunction with a male die of eom-
plementary shape. The particular shape shown
has been selected for illustration snd it will be
understood that the invention applies equally to
the making of the complementary male die.
While the invention here described applies to the
making of a statnplng dle of any desired face
shape which can be achloved by the bending or
working of a thin plate of steel or equivalent
metal, the invention will ba here described in
connection with the manufacture of a die stmi-
lar to that shown In Fig, 1.

According to the present invention, a sheet of
steel ar other equivalent hard metal of relatively
high melting polnt which is not too hriktle to be
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bent to the desired shape and which has a criti-
cal temperature of hardening within a suitable
range, 1s bent in such manner that one of its
faces {5 made to assume the desired configuration
of the die to be made. ‘The thickness of the
plate 1s not of critical Importance so long as it
may be bent or worked to the desired configura-
tion. For purposes of illustration, a plate 1 em.
in thickness may be used. Referring to Figs. 1
to 7, inelusive, a sheet of steel 10 having one
face thereof sufficiently smooth to serve as the
working face of the dle, 1s bent to the required
shape. The working face |l thereof 1s prefer-
ably a polished surface, and it is one of the ad-
vantages of this invention that the pelish can he
given to this surface of the plate before bending
and while the same is flat. The opposite face
12 of the plate 10 should preferably not be pol-
ished. It may be left as it comes from the roll-
ing mill or it may he artificially roughened in any
desired manner to improve 1ts capacity to bond
with the backing material. One method of such
roughening may be to score grooves 13 therein
by the use of any suitable sharp tool; another
may be to cut grooves 14 therein having undercut.
edges; other methods of roughening the surface
in order to improve the quality of the bond may
be employed.

Plate 10, after having been bent to the desired
shape, 1s then temporarily supported in that
shape upon a form of poured concrete or cement
15 contained in a suitable mold 18. The conerete
is allowed to harden in contact with the smooth
working face i of the plate and care is taken
that the concrete is sufficiently in contact with
the plaie so that deformation of the latter does
not occur in subsequent stages of the process.
If desired, hard dry sand may be used where it
1s supported in & mold in such manner as to
withstand sufficlently the pressures involved.

The concrete form 1s made with stde walls I7
projecting upwardly to a suitable helght at the
edges of the plate, forming a continuous wall sur-
rounding the plate and deflning the edges there-
of, and forming a space 18 which is afterwards
to bhe fllled with backing materlal, If desired
edge-facing plates of steel 189 may be Inserted
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Withln the space 18 1s placed a material, or a
mixture of materials, which when propetly hard-
ened in place will afford a suitable backing for
the face plate 10. Such material may be either
a metal or an alloy of metals or a mixture of
different metals or of different alloys, one of these
being herein referred to as the fusing component.
At least one of the metals or alloys present is
the fusing component, and this should he ca-
pable of mel{lng at a temperature not higher
than the highest temperature to which the face
plate 10 can be raised for proper hardening of
its surface by heat treatment. For example, if
the face plate {0 be of steel which hardens by
crystalline conversion at about 810° C., there may
be used as the fusing component of the material
placed 1n space 18 a metal or an alloy which has
a melting point below 810° C. On the other hand,
the steel mentioned may be safely heated to tem-
peratures substantially higher than 810° C. with-
out loss of hardness If the subsequent stages of
cooling are very gradual, as 1s well known. Thus,
there may be used, as the fusing component of
the backing material placed in space 18, alloys
whose melting points are substantially higher
than 810° C., but in such cases the subsequent

50

60

85

70

]

368,873

stages of cooling must be carrled out in such
manner as to retain the desired hardness of the
steel facing plate. The fusing component should,
preferably, be an salloy of aluminum or copper
having a melting point substantially less than
1000° C.

Example 1 —If the face plate is a steel having
8 critical temperature of crystalline conversion
about 750° C., the material placed in the space
18 may consist of a mixture of iron or steel frag-
ments and powdered duralumin in the propor-
tions of approximately 90% by welght of iron par-
ticles and 10% by welght of duralumin in the
form of a flnely divided powder. If the duralu-
min used has the composition of about 4% cop-
per, 0.5% magnesium, 0.7% manganese, and the
rest aluminum, then the melting point thereof
will be about 655° C. Accordingly, upon the sub-
sequent heating, the temperature should be
brought to about 750° C. and at this temperature
the plate 10 will become hardened by internal
crystalline conversion, and at the same time
the duralumin powder will melt and form a con-
tinuous metallie matrix within the space I8 con-
taining in suspension iron fragments which, at
the temperature indicated, will, of course, not
melt.

Erxample 2.—If the face plate 10 is a steel
whose maximum hardness can be achieved and
not lost by elevation of the temperature to 925°
C. provided the temperature 1s then reduced slow-
ly and without too rapid cooling to about 810°
C., then the material placed in the space 18 may
consist of a mixture of iron fragments with finely
powdered aluminum bronze alloy In about the
proportions previously stated, Preferably that
form of aluminum bronze alloy is used which
ts known as “A No. 1”, consisting of 89% copper
and 11% aluminum, and has a melting point of
about 925° C. The use of aluminum bronze alloy
1s suggested because upon solidifying this alloy
1s exceedingly tough and resistant to compres-
slon. When using the aluminum bronze alloy,
the material 1s then heated to a temperature
which 1s high enough to melt the powdered alloy
and to cause the material within space 18 to fuse
so that the alloy becomes a matrix of continuous
phase. Because of the necessity of carrying the
temperature of heating to about 925° C., in order
to fuse the alloy, it then becomes necessary in
order that the plate 10 shall regain its hardness,
to cool the mass in the manner well understood
in the art of hardening steel plates.

Ezample 3.—Instead of the aluminum bronze
alloy mentioned in the preceding example, there
may be used an alloy of aluminum or copper or
both with added metallic arsenic or silicon. Such
an alloy, depending on the percentage of arsenic
or silicon present, will have a linear coefficlent of
expansion more nearly equal to that of steel.
‘Thus, by using an alloy contalning a desired per-
centage of a metal having the effect of reducing
the linear coefficlent of expansion, the fusing
component of the backing material will contract
in cooling substantially or sufficlently equally to
the contractlon of the steel facing plate, thus
reducing the possibility of deformation of the
facing plate due to unequal contraction during
cooling.

Erample 4.—The meterial placed in space I8
may comprise a mixture of the low-melting alloy.
such, for Instance, as one of the alloys mentioned
in the previous examples, with fragments of any
hard material, metallic or non-metallic, having
a substantially higher melting point. The size
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of these fragments may vary within wide limits
from particles that will pass through a compara-
tively fine mesh screen to large fragments or
blocks, as set forth in Example 5 helow. Prefer-
ably, fragments of iron or steel are used because
it is not necessary that all the material Intro-
duced inte space 18 shall melt and because at
the temperatures used the iron fragments will
tend to harden and anneal, but any other hard
material or alloy, or any hard non-metallic sub-
stance of sufficlent resistance to deformation by
crushing, may be used. According to one form
of this Invention, these fragments may be of
graduated size, as Indicated in Fig. 5, with the
smaller fragments preferably positloned in closest
proximity to plate 10 and the coarser fragments
further removed therefrom. In this way, par-
ticularly where using a low-melting alloy of metal
which In itself is not as hard as may be deslred,
greater resistance to deformation may be ob-
tained within the area close behind the face
plate 10,

Exemple 5.—Within the space I8 may be In-
serted a block 20 of cast Iron, roughly but not
accurately cut to the approximate Interna! shape
of the space 18. Through this block may be
drilled holes 21, penetrating the same from top
to bottom. This form of the invention may he
regarded as the limit case in whieh the material
of high melting point, instead of being introduced
in the form of many small fragments or a small-
er number of large fragments, {5 now introduced
in the form of a single large fragment or bilock.
In this example the metal or alloy of relatively
low melting point may be sprinkled upon the sur-
face 12 of the plate before the bleck 20 is put in
position and In additien introduced in pewder
form through the holes 21 and Inserted around
the edges.

Example 6 —The materlal with which the
space I8 Is fAlled may be introduced in molten
form at & temperature not In excess of the tem-
perature at which hardening of the steel plate (9
can be accomplished. In such case the molten
metal added may consist wholly of a metal or
alloy which melts at or below that temperature,
such as one of the alloys mentioned !n Examples
1, 2 or 3, or it may consist of such metal or alloy
in molten form carrying in suspension fragments

of solid matter such as fragments of iron, which -

are solid at that temperature, or such alloy or
metal in molten form may be poured upon 8 mass
of solid fragments filling the space 18 and prefer-
ably after such particles have been heated so that

the added molten meta! will remain in fluid form -

until it has fully penetrated the interstices be-
tween the fragments, especially in the area ad-
jacent plate 0, or such molten alloy or metal
may be fed under pressure through hole 21 in a
solid block of metal 20, In which case one or more
of the holes 21 may be used for the feeding of
the hot metal and the other holes 21 may be
filled with sand to permit escape of the displaced
air.

Where in elther of these examples it is pro-
posed to use a mixture of metallic fragments with
a metal of lower melting point, it will be under-
stood that no substantial alloying of the two
metals will occur at the temperatures employed
and that in the finished die the two metals exist
separately without a substantial deziee of amal-
gamation.

After the space 10 has been fllled In any one of
the manners suggested, the plate and its back-
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Ing are then heated to, or maintained at, a tem-
perature which is sufficient to assure proper
fusing of the alloy or metal in the space {8 which
has the relatively low melting point, and such
temperature is malntalned untll space 18 has
been solidly filled (and air is ellminated) to a
sufficient depth to sassure adequate and solld
backing for the plate 10.

If desired, before the heating, or during the
early stages of cooling, or both, the mass of ma-
terial within space 18 may be compressed in any
suitable manner. For example, the mold 16 with
all of Its contents may be placed in a press and a
flat stamping die may then be brought down into
contact with the upper surface of the material in
space 18 and the whole may then be placed un-
der substantial pressure in order to homogenize
the material within space (8.

While the temperature is maintained the mass
of backing material honds sufficlently to the plate
10 so that the same will be firmly held when the
dle is cool.

The cooling of the face plate {0 and its back-
ing is then carried out in such manner as s best
adapted to attaln the desired degree of harden-
Ing of the plate 10, in the manner well under-
stood i{n the art. Such cooling may be slow or
rapid, as desired, or it may be characterized by
alternate steps of cooling and partial reheating.
In some cases, especlally where the melting point
of the fluxing metal in the backing s lower than
the critical temperature of crystalline conversion
in the plate 10, it may be desirable to raise the
plate and backing to such temperature before
beginning the stages of cooling.

After cooling, the temporary meld 16 and the
temporary concrete form |5 are cut away. The
result is a stamping die as shown In Fig. 7, hav-
ing the desired shape in its working face and
being of compound structure comprising the steel
plate 10 and the hardened backing material 22
consisting of a homogeneous mass having a con-
tinuous metallic phase and preferably containing
one or more fragments of hard material having
a melting peoint substantially higher than the
temperature st which the die was formed.

Accordingly, the process of this Invention is
adapted to accomplish simultaneously (@) the
formation of a hard homogeneous metallic mass
behind the working face of the die and support-
Ing the same, and (b) the hardening of the
steel plate forming the working face of the die,
both results being accomplished in a single stage
of heat treatment by reason of the relationship
between the melting point of the fluxing metal
and the critical temperature of molecular rear-
rangement of. the plate which forms the work-
ing face of the dle, and the product of this in-
ventien Is the article so made.

Certaln types of steels which may be used for
the facing plate of this invention may require
or permit the hardening thereof by successive
steps of heating, quenching, aging, reheating,
gradual cooling, and the like, as is well under-
stood In the art. It may be desirable when using
certain steels, to perform some but not all of
these steps before the backing material is ap-
plied to the plate. In that case, it will be under-
stood that the remaining steps by which the de-
sired hardness of the plate is secured or main-
tained may be carrled out after the backing ma-
terial has been applled In accordance with this
invention.

ROGER ADOLPHE LEONARD SELIGMAN.



