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(57) Abstract

The object of the present invention is a vacuum furnace for thermal treatment, particularly for quenching of metal workpieces made
of various grades of steel and alloys. According to the invention the furnace has on the perimeter of the heating chamber flat rectangular
elements (1) made of a resistive heating material which secures dimensional and thermal stability. Except for the element situated at the
back wall of the furnace, the elements (1) have on their edges a seal (2) of ceramic material, being at the time a current insulator. They are
connected by links (4) of a material of good electric conductivity. Each element (1) is divided into segment (1a) of equal size so that a slot
(5) is created, insulating each of them electrically. Apertures (6) are made in each segment to allow the flow of gas. The space between
the internal wall of the heating chamber and the elements (1) mounted on it is the gas collector (7) from which the cooling gas is forced
into the work space of the heating chamber through aperture (6) and slots (5). The furnace is equipped with an element being at the same

time a heater and gas collector which makes it possible to increase the work space of the heating chamber without increasing the overall
dimensions of the furnace.
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VACUUM FURNACE FOR THERMAL TREATMENT

The object of the present invention is a vacuum furnace for
thermal treatment, particularly for quenching metal workpieces ma-
de of various grades of steel and alloys. It may be used for an-
nealing and soldering.

In ste dard vacuum furnaces the objects under thermal treat-
ment are placed in a thermally insg}ated heating chamber and heated
by convection until they reach the temperature of 700° - 900° C;
whereas in the case of_the vacuum furnace - the austenitizing tem-
perature. Next, the charge is cooled by a neutral cooling gas
which is circulated under pressure through the heating chamber.

In general, the process of heating cooling is performed by
two independent structural elements of the furnace, namely: heating
elements and gas collectors.

Application P 292 743 presented a solution where the collec-
tors were installed inside the heating chamber and placed evenly on
the perimeter of the charge outline. As far as the heating elements
are concerned, 8 well-known and classic solution was used.

The West German patent No. 3 736 502 presented a construction
of a furnace gas collectors were thin-walled tubular heating ele-
ments of the diameter of 60 - 120 mm, made of C-C composite mate-
fials. In this solution gas collectors were placed evenly round
the charge .

The drawback of - the most frequently employed solution is that
independent heating elements and gas collectors increase the ove-
rall dimensions of a furnace or limit the work space of the hea-

ting chamber. Such disadvantages were partially avoided in the
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of the furnace vithout limiting the work space of the heating
35 chamber and obtaining an even temperature in the whole chamber as
well as faat and good cooling, a furnace was designed in which one
structural element functions as both the heating element and gas
collector.
In the present invention the vacuum furnacé for thermal treat-
A0 ment has got on the perimeter of the heating chamber flat rectangu-
lar elements made of a resistive heating material which sécures di-
mensional and thermal stability at temperatures up to 1 400° C. The
edges of these elements, escept for the one situated at the back wall
of the furnace, are sealed with a ceramic material. The seal is em-
45 bedded on a flexible bracket made of a heating material; preferably
in the form of a thin-walled channel-bar.
At the same time, the seal serves as a current insulator at the
spot where the element is fixed to the insulation wall of the fur-
nace.
S0 The elements are also connected to each other by connecting links "
made of materials of good electric conductivity in order to obtain
an electric circuit.

Each of the flat elements is divided into segments of equal size
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so that a slot thus created between the segments would constitute
an electric insulation of each individual segment. The number of
segments depends on the scheme of connections employed for the
current supply to the heating chamber. It is advisable to assign
two segments to one phase. At the same time, the slots between the
segments constitute the collector’s cooling slot nozzles. The space
between the internal wall of the heating chamber and the flat rec-
tangular multi-segment elements installed there constitutes the gas
collector. From the gég collector the gas is forced into the work
space of the heating chamber through apertures made in individual
segments and through the slot nozzles. The apertures are placed
evenly on the perimeter of the charge outline.

A furnace equipped with an element f nctioning both as a hea-
ter and a gas collector makes it possible to increase the work spa-
ce of the heating chamber without increasing the overall dimensions
of the furnace. A large area of the flat elements divided into seg-
ments allows us to obtain a very homogeneous thermal (field.

The gas flowing through the nozzles in the segments and slots bet-
ween the segments cools the charge quickly and evenly.

The object of the present invention is shown in enclosed fi-
gures.

Fig.l1 shows an end view,
Fig.2 - cross-sectional view of the furnace,

Fig.3 - detail of mounting to insulation wall together with the seal.

The furnace for thermal treatment has in the heating chamber

four flat rectangular elements 1 made of C-C composite materials.

The elements 1 have on their edges a seal 2 made of ceramic tubes
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(except for the part situated at the back wall of the furnace).
At the same time, the seal 2 is a current insulator between the
element 1 and the outer furnace body at the spot where it is
fixed to the insulation wall. It is embedded on a flexible rac-
ket 3 in the form af a thin-walled channel-bar of C-C compo-
site. Elements 1 are connected with each other by electric con-
ductors 4 in order to produce an electric circuit.

Each of the elemsnts 1 is divided into six equal segments la
which create slots 5 of the width of 2,5 mm constituting electric

insulation. At the same time, the slot 5 nozzle of the cooling gss

~collestor. In each of the segments la two apertures 6 are made

where the nozzles are mounted. The apertures 6 are so placed as.
to create a uniform grid on the perimeter of the charge outline.
The space 7 of the width of 5 mm between the insulation wall of
the furnace and elements 1 fixed to it constitutes the gas col-
lector from which the cooling gas is forced to the charge space

through slots 5 and apertures 6.
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CLAIMS

1. The vacuum furnace for thermal treatment, particularly for gquen-
ching, with an insulated cylindrical heating chamber equipped with
heating elements and cooling gas collector, is charagterized
in that on the perimeter of the heating chamber it has flat rec-

5 tangular elements (1) made of a resistive heating material whose
edges, except for the alement situated at the back wall of the
furnace, have a seal (2) of ceramic material being at the same
time a current insulation at the spot where the element Q) is
fixed to the insulation wall of the furnace and which are connec-

10 ted with each other by connecting links (&) of a material of
good electirc conductivity; and each of the elements (1) is divi-
ded 1into segments (la) of equal size so that a slot is created
between them which constitutes an electric insulation of each
segment (la) and which = functions at the same time as a cooling

15 slot nozzle; the apertures (§) are made in each of the segments
and the space created between the insulation wall of the furnace
and the flat rectangular element (1) 1is a gas collector (7)
from which the cooling gas is forced into the charge space through

the apertures (¢) and slots (5).

20 2. The vacuum furnace according to claim 1 is characterized 1in
that the flat rectangular element (1) 1is divided into such
a number of segments (la) that each phase of current supply

is assigned two segments.

3. The vacuum furnace according to claim 1l is characterized in
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25 that the apertures (§) in the segments (la) are placed even-

ly on the perimeter of the charge outline.

4. The vacuum furnace according to claim 1 is characterized in
that seal (2) is embedded in a flexible bracket (3) made of
a resistive heating material in the form of a thin-walled

30 channel-bar.

5. The vacuum furnace according to claim 1 is characterized in
that the flat rectangular elements (1) maintain dimensional
abd thermal stability at the temperature of up 1 400° C.



} 614

PCT/PL93/00001

NN

1/3

5 T T T TR T

+_+ ._.m v

VNNV AN

+

+{f+]|+
Wl

- ——— e~ —i 4

1 475

[ 4
L;¢._|*

- -

l]
!

H

trl

JE*’*-# P

‘W —‘\\\\\\\\\\\\M\\% IV IIS ALY,

L}

WO 94/16278

://

-




WO 94/16278 PCT/PL93/00001
2/3

SIS AT SIS VIS IIIIT,

j ? '
AMIIINEERIIIITANIIIIININNNN

Fig.2



PCT/PL93/00001

WO 94/16278

3/3

! _

/_
]

SN N NN N

s
ES SIS SOSASSIIYS /////,
_

¥©

==
|

y4

| AL 4 \\\\\QNN\N\\N\

il
T
|
|
|
A

\\\\\\\\\\\\\\\\

|

Fig. 3



INTERNATIONAL SEARCH REPORT PCT/PL 93/00001

1. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all)é

According to International Patent Classification (IPC) or to both National Classification and IPC

Int.C1. 5 F27B5/16; C21D1/773
11. FIELDS SEARCHED

Minimum Documentation Searched?
Classification System Qlassification Symbols
Int.C1. 5 F278 ; c21D ; F27D

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fislds Searched®

1. DOCUMENTS CONSIDERED TO BE RELEVANT®

& DE,A,3 736 502

29 October 1992

24 January 1989

cited in the application

A DE,A,4 113 458 (IVA INDUSTRIEGFEN)

A US,A,4 799 881 (J.K.GRIER)

Category ° Citation of Document, 1 with indication, where appropriate, of the relevant passages 12 Relevant to Claim Nol3
A EP,A,0 313 889 (DEGUSSA AG)
3 May 1989

° Special categories of cited documents : 10 " mm‘:tmdhmm;n:gn‘:uuu ta
A" document d the state of the art which is not or prioeity date and act in coafil o application
w‘“m wneral cited to understand the principle or theory the
“E* earlier document but published on or after the international *X" document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be coasidered to
1 mrﬂ?nymswmwﬂu involve an inventive step
0 establish the on date of another *Y* document of particular relevance; the claimed iaveation
citation or other special resson (as spacified) cannot be considered to invoive an inventive step when the
*0” document referring to an oral disclosure, use, mdhibition or document is combined with one or more other such docw-
other means meats, such combiastion being obvious to a persoa skilled
*P* document published prior 1o the international filing date but in theart.
Iater than the priority date claimed “&" document merber of the same patent family
IV. CERTIFICATION
nmofmwwmamhmmsm Date of Mailing of this International Search Report
13 OCTOBER 1993 25. 10. 93
International Searching Anthority Signature of Authorized Officer
EUROPEAN PATENT OFFICE COULOMB J.C.

Form PCT/ISA/210 (second shest) (Janmary 1985)




EPO FORM PO

ANNEX TO THE INTERNATIONAL SEARCH REPORT

ON INTERNATIONAL PATENT APPLICATION NO. gk 930032127

This annex lists the patent family members relating to the patent documents cited in thelbovo-mulionedim:rnﬁoulurchreput.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 13/10/93

Patent document Publication Patent family Publication
cited in search report date member(s) date
EP-A-0313889 03-05-89 DE-C- 3736502 09-06-88

AU-A- 2440588 04-05-89
DE-A- 3864008 05-09-91
JP-A- 1142018 02-06-89
US-A- 4869470 26-09-89

DE-A-4113458 29-10-92 None
US-A-4799881 24-01-89 None

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

