
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

24
9 

07
1

A
1

TEPZZ¥ 49Z7_A_T
(11) EP 3 249 071 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
29.11.2017 Bulletin 2017/48

(21) Application number: 16460035.5

(22) Date of filing: 02.06.2016

(51) Int Cl.:
C23C 4/06 (2016.01) C23C 4/134 (2016.01)

B28B 7/00 (2006.01) B28B 7/36 (2006.01)

B30B 15/02 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 21.03.2016 PL 41655316

(71) Applicant: Zaklady Magnezytowe "ROPCZYCE"
02-676 Warszawa (PL)

(72) Inventors:  
• Sondej, Kazimierz

39-100 Ropczyce (PL)

• Kozak, Leszek
39-100 Ropczyce (PL)

• Orlowicz, Antoni
36-060 Glogow Mlp. (PL)

• Mroz, Marek
35-213 Rzeszow (PL)

• Tupaj, Miroslaw
35-061 Rzeszow (PL)

• Trytek, Andrzej
35-083 Rzeszow (PL)

• Kupiec, Bogdan
35-082 Rzeszow (PL)

(74) Representative: Warzybok, Tadeusz
Biuro Patentowe "INICJATOR" Sp.z o.o., 
ul. Zolkiewskiego 7B/1
35-203 Rzeszow (PL)

(54) A MOULD INSERT WITH EXTENDED SERVICE LIFE FOR PRESS-MOULDING OF STAMPINGS

(57) The subject of the invention is a mould insert
with extended service life for forming stampings by
means of the press-moulding method, especially stamp-
ings from refractory materials supplied in the form of re-
fractory powders or granulates, whereas said insert con-
stituting one of side wall linings of the mould cavity is
made of alloy steel in the form of a cuboidal solid char-
acterised in that its outer working surface (3) is joined
inseparably with metallic coating (4) with thickness g =
0.2-0.4 mm and hardness 2750-2785 HV, and the coating
contains in its composition 86-90% by weight of tungsten
carbide and 10-14% by weight of cobalt
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Description

[0001] The subject of the invention is a mould insert
with extended service life for forming stampings by
means of press moulding method, especially stampings
from refractory materials in the form of powders or gran-
ulates.
[0002] The moulds for fabrication of cuboidal stamp-
ings out of powdered refractory materials known to date
have usually a frame provided with a through opening
with rectangular profile in which a die is mounted com-
posed of four side monolithic plate-shaped inserts made
of tool alloy steel of NC11 grade with hardness of 60HRC.
[0003] Replaceable inserts for these moulds, as a re-
sult of friction occurring between them and the powdered
refractory material under pressure exerted on them in
the course of press moulding, after fabrication of certain
number of stampings are subject to significant wear-out
which results in rejection of the manufactured stampings
and ultimate scrapping of the inserts after several cycles
of renovation. The wear is also the cause of prolonged
stoppages in the stampings production process relating
to the necessity to remove the mould from the press,
uninstall the worn-out inserts, and install analogous re-
placement inserts.
[0004] The objective of the present invention is to elim-
inate the above-quoted inconveniences characterising
the plate-shaped steel mould inserts constituting the cav-
ity of the mould used to fabricate the stampings.
[0005] According to the invention, the essential feature
of the mould insert with extended service life for forming
stampings by means of the press moulding method, es-
pecially out of refractory materials in the form of powders
or granulates, constituting one of linings of side walls of
the mould die and made of alloy steel in the form of plate-
shaped cuboidal solid consists in that its outer working
surface is joined inseparably with a metallic coating with
thickness of 0.2-0.4 mm and hardness of 2750-2785HV,
whereas the coating contains in its composition 86-90%
by weight of tungsten carbide and 10-14% by weight of
cobalt. Favourably, the inseparable joint between the out-
er working surface of the mould insert with the metallic
coating is made by means of plasma-spraying of powder
with grain size (45 6 15) mm.
[0006] The new design solution of the mould insert with
increased service life for forming stampings of refractory
materials supplied in the form of powders or granulates
according to the present invention allowed to reduce sig-
nificantly the operating costs related to the use of said
form, and thus to reduce also the overall cost of the prod-
ucts fabricated in these moulds. The above-mentioned
merits of the mould insert according to the invention are
evidenced, among other things, by the following facts:

- the monolithic, massive, one-piece mould insert
made of alloy tool steel was replaced with an anal-
ogous monolithic mould insert but with a metallic
coating containing tungsten carbides in a cobalt ma-

trix deposited by means of plasma-spraying of pow-
der with grain size of (45 6 15) mm on the insert
working surface and joined permanently with said
surface which resulted in a multiple increase of serv-
ice life of such mould insert compared to previously
used inserts without such coating, and moreover

- the increase of the service life of mould inserts, and
at the same the service life of the mould for produc-
tion of stampings of powdered refractory materials
allowed to reduce the stoppage time connected with
the necessity to remove the mould from press, un-
install the worn-out inserts, and install new ones.
This allowed also to reduce significantly consump-
tion of expensive tool steel of which the monolithic
mould inserts were fabricated to date, subject to
scrapping once their working surfaces were deteri-
orated.

[0007] The subject of the invention is shown in its ex-
ample embodiments on drawings, of which Fig. 1 shows
the insert for the mould used to form stampings in a per-
spective view; Fig. 2 - the same insert in the front view;
Fig. 3 - the same insert in vertical cross-section along
line A-A; and Fig. 4 - the frame of the mould for fabrication
of stampings, with rectangular die opening of the frame
equipped with four inserts provided with metallic coatings
on their working surfaces, in a perspective view.

Example 1

[0008] The mould insert with extended service life for
press-moulding of stampings out of refractory materials
constitutes a cuboidal solid made of NC 11 alloy steel
with hardness (60 6 1)HRC which on one end of its inner
surface 1 has a rectangular recess 2, whereas on the
whole of its outer surface 3, the solid is provided with a
metallic coating 4 with thickness g = 0.2 mm and hard-
ness of 2750HV joined permanently with said outer sur-
face. The metallic coating 4 is deposited on surface 3 of
the insert by means of plasma spraying a powder with
grain size (45 6 15) mm containing tungsten carbides in
a cobalt matrix whereas the powder contains 86% by
weight of tungsten carbide and 14% by weight of cobalt
in its composition creating thus a monolithic cuboidal sol-
id.

Example 2

[0009] The mould insert described in the first example
has a metallic coating 4 with thickness g = 0.4 mm and
hardness of 2785HV, whereas the powder with grain size
(45 615) mm contains in its composition 90% by weight
of tungsten carbides and 10% by weight of cobalt.
[0010] In an example embodiment of the mould for fab-
rication of stampings presented in Fig. 7, four monolithic
mould inserts according to the invention having the form
of plate-shaped cuboidal solids and provided with metal-
lic coating 4 on their outer working surfaces are placed
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in a rectangular opening 5 of frame 6 of the mould used
for fabrication of stampings, said inserts being joined de-
tachably by means of any known method with walls 7 of
the opening, as a result of which a die 8 is created in-
creasing significantly the service life of the mould.

Claims

1. A mould insert with extended service life for forming
stampings by means of press moulding, especially
stampings formed from refractory materials in the
form of powders or granulates, constituting one of
linings of the mould cavity side walls and made of
alloy steel in the form of cuboidal solid character-
ised in that its outer working surface (3) is joined
inseparably with a metallic coating (4) with thickness
g = 0.2-0.4 mm and hardness of 2750-2785HV.

2. The mould insert according to claim 1 characterised
in that the metallic coating (4) contains in its com-
position 86-90% by weight of tungsten carbide and
10-14% by weight of cobalt.

3. The mould insert according to claim 1 or 2 charac-
terised in that the ’inseparable joint of the outer
working surface (3) of the insert with the metallic
coating (4) is made with the use of plasma-spraying
a powder with grain size (45 6 15) mm.
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