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: Iypr_s'T;m‘e_sh b'_elt:é:onvey'p_r furnace is ba-

sed O'ﬁ a -u_r"a_‘iq'ue éqnc__ep't t’ha’r!-hasz hrbverjj
i j’.[s ._worth in hundreds of ap p‘i’icati'or.s_é._The
. gas—t;ght ﬁ'_ﬂ._‘u_fflé,'_mt)vihg_ h'e-éfth plaft_é- .
é-'a._nd' belt d-_r_?vé mechanism are fundarﬁen.@

tal components of SAFED's tried-and-tes-

ted design. As a result of its steady stream.

~of im:hrove'd features a:r_i'd new 'mod_é'lé,

- SAFED is now able to supply a whole range
'd_f ad\}anee"d.systéms- in numerous dif-

; férent_versio_ns. There éfe furnaces 'of'the.
5 r'ight:_cap.aci-ty for all applications, from

~small-scale to large-scale production, and

‘with a choice of electrical or gas heating.-

Type T 80/54 furnace with salt-bath
quenching for austempering; electrically
heated. ' '

:-M:ode'_rn h_ejat: treatment methods for

mass-produced steel parts place consider-

able demands on the processes used. This

is where SAFED's type T mesh belt con- -

=-§;;ey0r furnace is s_imply-_b{:yor_]’d compare,

-~ Its design principle and wide variety of

uniq ue technical features bring many be-

nefits for tH_e'.-user ;

e Reliable processing parameters;

"'Rﬁproduc.ible high standards of quality

-~ within very narrow tolerances;

s A Io_ng operating life that pz_iys back the

. _original investment many times over;

s Ecohomicé_l processing as a result of low
‘running costs and a versatile oper.afing

: prinéip!e; _

L Low_energ_y and-operating materials

._ .consumptfon for minimum environ-

'men_tal impact.

Type T furnace is designed fo_r contin- -easily be inte_gﬁr_ater_j-into the t.o_tal :

‘uous heat treatment of_mass—pr_od.u_-' production process..

ced and limited run parts, and can -

ON HOME GROUND.

o H:ardeni'n.g by quench-

The high precision and reproducible

standards of-this.broc_ess mean tHat the. ing w'ith_' oil, water solut'ions and.
required metal.lu'rgicél and mechanical -po"I\.'lme:r': :
' pr’dperties_ can b'e achieved on a wide e H:ar‘denin.g, carburizing and
2 rangé of parts. The plant is ideal for : cér_boni'triding,' '

the following applications: ® Austempering and martensitic hard-

. 5 i
ening in.a salt g

° Mass-producé'd-_part_s_ A bath,
® Nitrocarburizing
by the SAFED OXYCAD

method.

for the autom.otiveindu_sfry; =
® Screws and other fastenings;
\ ,.0 Antifriction bearing {
: com.p.on_eigﬁts; _
() Fine—bl'aa_nked _'parts and deep- The Type T series can easily be
drawn components; . . corﬁbined with other production
® Componénts for drive chains; equipment to form an automated

¢ Tools such as saw blades, drills and proéessing_line. Systems tailored to in-

screwdrivers; dividual needs can

o All kinds of small components. also be supplied.

As the process parameters of the Type

T furnace can be controlled precisely,

it is suitable for a wide variety of heat Plan't.Type T 80/54 for carbdnitriding

screws: output approx. 370 kg/h; gas-

treatment me_t.hods.
- heated.
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Type T furnaces satisfy the high quality
requirements for processing mass-produced me-

tal components in a protective atmosphere,

MADE BY EXPERTS.

The optimised design of this furnace,
which incorporates extensive monitoring
and control technology, ensures that all
processing parameters are handled with
reproducible high precision.

The key to controlled treatment in a pro-
tective atmosphere is a gas-tight muffle
made from heat-resistant alloy steel. This
component forms the basis of the zone-
controlled heating chamber, and ensures
that a stable atmosphere is established

very rapidly.

A further advantage of this type of plant
is the special belt drive system. This de-
vice significantly extends belt operating
life and allows the processing time to be
reqgulated accurately and reproducibly.
The plant's overall concept is specifically
geared towards the economical, pro-envi-
ronmental heat treatment of high-grade

mass-produced parts.

Flame curtain

Flame curtain with ignition

burner and flame monitor.

Conveyor belt

Wire-mesh belt of heat-re-
sistant alloy; various ver-
siohs available, depending
on the type of part being

processed.

Thermal insulation

This high-grade composite
lightweight insulation keeps
thermal losses to a mini-

mum and assures rapid heat
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Gas circulation devices
(TURBO version)

Type T furnaces usually have
one or more gas circulation
devices, for precise control of
the individual treatment
zones. The compact, self-con-
tained turbo units are flan-
ged gas-tight onto the muf-

fle. The carbon monitoring

inlets for the addition gas
are also located here. Con-
trolled atmasphere circula-
tion ensures that the entire
surface of each workpiece
has a uniform supply of the

atmosphere.

and control probes and the g

Heating system

The SAFED range comprises
furnaces with either electrical
or gas heating. The electrical-
ly heated furnaces have heat-
ing elements mounted on
ceramic tubes in the furnace
base, top and chute; these
elements can be changed

easily.
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Drive mechanism

fle and down the chute
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Loading table
Workpieces can be individu-
ally positioned on the belt or

simply loaded in bulk.

The drive mechanism, devel-
oped and patented by
SAFED, ensures that the
conveyor belt moves in de-
fined manner. With each
forward stroke the movable
hearth plate, mounted on
rollers, carries the conveyor
belt forward through the
muffle. This principle ensu-
res that the belt passes
through the gas-tight muf-

without becoming stretched
or distorted, significantly
reducing its rate of wear. As
all mechanical parts are lo-
cated outside the furnace,
they are not susceptible to
wear as a result of thermal

stress.

This prevents O \
ambipent air from 888C1L

entering into the Q

return channel.

Moving hearth plate

The hearth plate has an
open honeycomb structure,
for an unobstructed flow of

gas around the workpieces.

Gas-tight muffle

A gas-tight muffle is an es-
sential requirement of con-
trolled treatment in a pro-
tective atmosphere. The
muffle, made of heat-resist-
ant alloy, facilitates rapid

stabilisation of the atmos-

|

phere. Whenever the atmos-
phere needs to be adjusted,
the new processing condi-
tions are established within
a matter of minutes. Since
the muffle forms a hermeti-
cally sealed chamber, the
furnace's volume and there-
fore protective gas con-
sumption are low and kept

under close control.
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The chute is heated, to pre-
vent the treated parts from
cooling prematurely. The hea-
ting elements are arranged
in various individual zones,
allowing the temperature to
be precisely controlled. The
perfected monitoring and
control technology guaran-
tees that the actual temper-

ature is kept to the desired

cle/ele/ele/eTe oTe ole) EANER

%/

settings. High circulation

occurs in the heating cham-

ber of gas-fired furnaces

>

due to the use of several

high-speed burners. The

furnaces incorporate lead-
ing makes of burner, with
recuperators and advanced

technical concepts.

With electrical or gas heating
Direct gas delivery (SAFED
Injector)
The SAFED Injector System,
assures a built-in supply of
a precisely controlled carrier

gas; it is compact, energy-

saving and largely mainte-

nance-free, and is available

for either methanol disso-

ciation or endogas genera-

tion.

Quenchant curtain
The guenchant curtain posi-

tioned between the chute

and quench tank prevents
rising vapour from entering

into the muffle.
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Integral quench

There is a choice of versions
for the standard guenchant

tank. Bucket-chain and belt

extraction versions are just
two of the many options

available.




A number of quenching systems are
available; the right quench for any

given application depends on the na-

Quenches for oil, polymer or water
Level control, temperature control, heat-
ing, cooling and controlled agitation of
the quenchant are standard features on
all quenches.

Type G guench

Type G guench is suitable for hardening a
wide range of parts. Continuous discharge

by means of bucket-chain conveyor, belt

conveyor or a magnetic conveyor. Various

depths in oil are possible, depending on
the parts' dimensions. Special double-tank
version for oil-and-water quenching, or
for hot-oil quenching up to 200 °C.

Type P quench

The SAFED "pump system” is suitable for
hardening small to micro parts. The posi-
tive-flow discharge of parts along a tube
makes use of the quenching fluid's move-
ment. This principle helps to optimise
cansistency and maximise quenching

speeds, and the plant is very compact.

Salt-bath quenching

Quenching in molten salts produces highly
consistent hardening results, as no va-
pour phase occurs. Two basic principles
are used:

Austempering

Bainite conversion is achieved by quench-
ing above Ms, within the 250-400 °C
range, and holding at this temperature.
The advantage of bainite hardening com-

pared with conventional tempering after

R e 1.
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ture and type of the parts being trea-
ted, the properties required and the

quenchant used.

SYSTEMS FOR EVERY APPLICATION.

hardening is that it imparts greater tough-
ness and fatigue strength, an important
consideration for parts that are safety
critical.

Martensitic hardening

Hardening takes place below Ms, within
the 160-250 °C range, at a speed that is
sufficient to establish a fully martensitic
structure with low distortion.

Type GS salt-bath quench

This purpose-designed quench from
SAFED has a high-performance heating
and cooling system, efficient thermal in-
sulation and a heated, insulated hood
over the parts discharge system, to pre-

vent heat losses.

The entire concept, and in particular im-

portant functions such as bath heating,
discharge, bath agitation and salt cur-
tain, is based on devices that are specially
designed for applications involving salts.
After the salt quenching process, the

parts are rinsed in water.




Controlled atmosphere

In addition to SAFED's mature furnace
designs, which guarantee reproducible
processing results, we also supply genera-
tor systems for all conventional protec-

tive gases.

Direct gas delivery, SAFED Injector

The SAFED Injector System for direct gas
deliver - Injector M is for methanol dis-
sociation and Injector N for endothermic
gas generation - is a compact, energy-sav-
ing device incorporated into the furnace
chamber. The protective gas is generated
in a retort with separate heating control,
fitted at the muffle end. The protective
gas is thus instantly available preventing
cooling of the parts and formation of
soot in the muffle. The base products are
delivered via a mixing station with auto-

matic control.

Conventional gas supply, SAFED pro-
tective gas generator

SAFED supplies a full range of convention-
al gas generators for the most common
protective gases, such as endothermic

and dissociated methanol.

Carbon potential control
The controlled recirculation of the fur-
nace atmosphere is essential for accurate

o]

regulation of the carbon level. The fur-
nace should ideally be equipped with sev-
eral gas circulation devices (SAFED Turbo

System) which, in conjunction with the

carbon monitors, allow the individual

processing zones to be accurately con-

trolled. The probes for the carbon moni-
tors and the inlets for delivery of the aux-
iliary gas are located near the gas circu-
lation devices. Oxygen probes have pro-
ven effective for this application, but
other conventional systems can also be
used. If several turbo circulation devices
are fitted, it is possible to establish a de-
fined carbon profile over the furnace’s

entire length.

Automatic process control
Reproducible, automated processes re-
quire regulating and maonitoring of all
process parameters. Leading makes of
PLCs are fitted as standard on SAFED
plants to control, to regulate and moni-
tor the principal operating parameters.
At the next level, a process control sys-
tem (operated via PC) can be used. The
control system is linked to one or more

furnace PLCs via field-bus systems.

Safety devices

Type T furnaces satisfy all relevant CE safe
ty directives and comply with all indus-
trial and environmental safety criteria.
The design is regularly reviewed in the
light of new findings and the state-of-
the-art, particularl\) with a view to facili

tating its operation and maintenance.




