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PI-49 HEAT TREATMENT FURNACE WITH
QUENCHING TANK AND CHARGE
MANIPULATOR

Description

Fig. 1 3D Model of the heat treatment line

The heat treatment line consists of three pri-
mary subsystems:

* a fixed-hearth chamber heating fur-
nace,

* a fork-type loading device, referred to
as the charge manipulator,

* aquenching tank equipped with a cool-
ing system.

Fig. 2 3D Model of the heat treatment line

Applications

Heat treatment of the charge (including bars,
billets, profiles, and castings), heating in the
chamber furnace (utilizing a multi-segment
heating curve and/or controlled temperature
reduction), followed by quenching in the
quench tank. The transfer time from the fur-
nace — from the moment the door opens until
immersion in the quenching tank — is less than
50 seconds.

Operation Principle

The fixed-hearth chamber furnace is equipped
with a combustion system consisting of 7
RPG-250 recuperative burners designed by

Fig. 3 Rear view of the chamber furnace with the RPG recuperative
burner system and the hydraulic power unit for the door drive and
clamping mechanism

To ensure rapid furnace door opening, a hy-
draulic drive is utilized, concealed within one
of the door portal columns. Furnace tightness
is maintained by a 6-point hydraulic clamping
system. At the front of the furnace, the initial
and final stage of the charge handling se-
quence is the storage platform.
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This is where the charge is delivered by an
overhead crane for furnace loading and where
it is collected after processing. To allow the
charge manipulator to pass, the storage station
is periodically retracted.

Fig. 4 Front view of the fixed-hearth chamber furnace and the stor-
age platform

The charge manipulator is an autonomous,
fully automated gantry-type crane. It is re-
sponsible for picking up the charge from the
storage lift, loading it into the furnace, and un-
loading it directly into the quenching tank. In-
side the quench tank, the manipulator operates
in two positions; in addition to the pump-
forced water circulation, it enables periodic
vertical oscillation (up/down movement) to in-
tensify heat transfer.

Upon completion of the quenching process,
the manipulator raises the charge for approxi-
mately 2 minutes of dripping, then automati-
cally returns it to the storage position.

NOTE: The furnace can be configured with
more than one loading position.

In 2023-2024, PTC PIECOSERWIS
commissioned two heat treatment lines.

One line features a 12.0 Mg manipulator
with a single furnace position. The line's ca-
pacity is 12.0 Mg/day, determined by the
technological requirements of the castings.
The second line features a 6.0 Mg manipu-

lator with three furnace positions, resulting
in a total maximum furnace capacity of 18

Mg. Operating in a shift system, the maxi-
mum throughput is 18.0 x 3 = 54.0 Mg/day.

The system automation allows for independ-
ent control of individual positions within both
the furnace and the tank.

Fig. 5 View of three loaded positions inside the furnace
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Fig. 7 View of the 6.0 Mg charge manipulator

The quenching tank has a capacity of 100 m3
of water in both cases and is equipped with a
set of 7 circulation pumps.

The facilities utilize different cooling configu-
rations, one:
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- a primary water circuit with a circulation
pump and a filter-separator (dirt separator) op-
erating on a plate heat exchanger,

- a secondary glycol circuit operating on a dry
cooling tower.

Fig. 8 Plate heat exchanger with filter-separator system
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Fi. 9 10-cell dry oolig tower
The other: a circulation pump set operating di-
rectly on a wet cooling tower.

o

Fig. 10 Circulation pump set

Fig. 11 Two-cell wet cooling tower

Key Benefits

* low gas consumption index: approx. 30-40
Nm?3/tone of product

* optimization and automation of the produc-
tion process.

Additional Information

e operating temperature: up to 1150°C,

* temperature uniformity: +/- 15°C,

* burner capacity: 7x250 kW,

 full process automation,

* operation: via display panel + PC in the
control room,

* cooling system: based on either wet or dry
cooling tower technology.

Fig. 12 View of the 6.0 Mg charge manipulator and the chamber fur-
nace

CERT

POLSKA AKADEMIA JAKOSCI

PN-EN ISO 9001:2015
PN-EN ISO 14001:2015
PN-ISO 45001:2018

Certyfikat nr:
2985/08/2023/ZSZ/R

Q)

PN-EN ISO 9001: 2015
PN-ISO 45001 :2018
PN-EN ISO 14001:2015

Certyfikat Nr 2985/08/2023/ZSZ/R



