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DO YOU KNOW 
THE 

TEMPERATURE 
OF YOUR DIE?
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• THE BILLET QUALITY

•THE PERSONNEL

•THE DIE

THE EXTRUSION PROCESS IS 
ULTIMATELY CONTROLLED BY:
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DIE BACKER

 BOLSTER DIE RING SUB BOLSTER

TYPICAL THREE PIECE TOOL STACK
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TYPICAL TOOL STACK WITH INSERT BOLSTER

DIE BACKER INSERT BOLSTER

INSERT BOLSTER HOLDERDIE RING
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INITIAL DIE INSPECTION

•VISUAL ASSESSMENT OF 
DIE FINISH

•DIMENSIONAL CHECK

•HARDNESS

•BEARING LENGTHS

•BEARING SQUARENESS

•DIE CLEARANCE

•SUPPORT OF THIN 
TONGUES
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WHAT IS THE MOST 
IMPORTANT PARAMETER IN 

EXTRUSION?

TEMPERATURE



SERVICE ALUMINIUM

WHY DO WE PREHEAT DIES?

•TO REDUCE THE RISK OF DIE 
FAILURE

•TO AVOID STICKING BILLETS

•TO ENSURE THE METAL FLOW 
THROUGH   THE DIE STABILISES 
AS QUICKLY AS POSSIBLE
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THE CLOSER THE DIE TEMPERATURE TO

THE EXTRUSION TEMPERATURE THE 

QUICKER THE STABILISATION OF THE 

MATERIAL FLOW THROUGH THE DIE AND

THE PRODUCTION OF GOOD ACCEPTABLE

PRODUCT
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DIE OVENS TODAY INCLUDE

THE STANDARD CHEST OVEN

ROTARY OVENS

SINGLE CELL OVENS

NITROGEN ATMOSPHERE

INDUCTION HEATING
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OVER THE LAST DECADE THE 

NUMBER OF DIE CHANGES HAS 

INCREASED FROM 10 TO 30 PER SHIFT

FEW PLANTS HAVE INCREASED DIE 

HEATING CAPACITY TO MATCH.
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HOW DO YOU CONTROL 
YOUR DIE HEATING?
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TEMPERATURE CONTROL IN A MODERN 
EXTRUSION PLANT

•BILLET TEMPERATURE  AND TEMPERATURE 
GRADIENT BY NON-CONTACT PYROMETER

•ZONE HEATING OF EXTRUSION CONTAINER

•EXIT TEMPERATURE BY NON-CONTACT 
PYROMETER

•DOWN STREAM NON-CONTACT PYROMETER TO 
DETERMINE COOLING RATE

HOW DO WE CONTROL THE DIE 
TEMPERATURE?
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WE RELY ON THE OPERATORS LEAVING 
THE DIE IN A HEATED BOX UNTIL THEY 
BELIEVE IT IS READY.

CONTROL IS USUALLY LIMITED TO 
RECORDING ON A BOARD THE LOCATION 
OF THE DIE AND THE TIME OF LOADING 
IN THE OVEN.

THE TEMPERATURE OF THE DIE IS TAKEN 
TO BE THE TEMPERATURE OF THE OVEN
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NON-CONTACT TEMPERATURE 
MEASUREMENT OF THE DIE IS 

POSSIBLE
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NON-CONTACT 
PYROMETER
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QUESTION?

WHAT IS THE DIE TEMPERATURE?

ANSWER:

THE TEMPERATURE SET ON THE DIE 
OVEN CONTROLLER.
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WE NEED TO CONTROL THE 
TEMPERATURE OF THE DIE

HOW LONG DOES IT TAKE TO 
HEAT A DIE?

WHAT IS THE DIFFERENCE IN 
TEMPERATURE BETWEEN THE 
SURFACE AND THE CORE OF 
THE DIE?
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DIE OVEN ONE 

0

100

200

300

400

500

600

0 100 200 300

Time Minutes

T
em

pe
ra

tu
re

 D
eg

 C

Thermocouple 1
Thermocouple 2
Thermocouple 3

SET POINT



SERVICE ALUMINIUM

DIE OVEN TWO
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DIE OVEN THREE
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MOST DIE OVENS HEAT THE DIES IN 
AIR

THE LONGER THE HEATING TIME 
THE GREATER THE OXIDATION OF 
THE BEARING SURFACE
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OVERHEATING THE DIE INCREASES 
THE RATE OF SURFACE OXIDATION 
AND REDUCES THE INTEGRITY OF 
THE NITRIDED LAYER
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EFECT OF TIME IN AIR AT 480 oC ON OXIDATION 
OF H13 TOOL STEEL 
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THE DIE BEARING OXIDISES IN THE 
DIE OVEN 

THIS REPLACES THE NITRIDED 
LAYER WITH IRON OXIDE

PITS FORMED ON THE BEARING 
SURFACE DURING OXIDATION ARE 
ATTACKED WHEN THE DIE IS 
CLEANED IN CAUSTIC PRODUCING 
FLAKING
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EFFECT OF PREHEATING ON 
THE NITRIDED SURFACE
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Hardness Profile after Nitriding and Heating 

to 480oC for Different Times
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SUMMARY
GOOD LIAISON WITH THE DIE MANUFACTURER

THOROUGH DIE INSPECTION

CONTROL OF PRE-HEATING TEMPERATURE

CONTROL OF PRE-HEATING TIME

CAREFUL HANDLING AFTER EXTRUSION


