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Characteristics of Heat Transfer Between Die and Material in Hot Working
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Abstract:

In hot rolling and forging processes, temperature of the material being processed is decreased by the contact with
work rolls or dies. In addition, the scale layer, which is thermal insulation material, was formed on the surface of
material. Temperature in the working process can be crucial to the mechanical property of the product. It is important

to evaluate contact heat transfer quantitatively. In this study, the contact heat transfer coefficient was investigated in

two materials with different surface roughnesses and scale layers.
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Table 1 Test-pieces condition in laboratory test

Tough-Pitch Copper

Specimen
High temperature 20¢%20h
side Heating temp. | 500 K
Layer No-layer
Specimen SUS304 20 ¢ X 20 h

Low temperature Initial temp. Room temp. (303 K)
side No-layer
Layer

Layer (FeO, AL,O3)

0.2~80 MPa

Contact load

&2 FBRADOREIRE

Table 2 Surface treatment conditions of test-pieces

Name Surface Process Ra |Hardness

Layer (um)| (Hv)
High No-Layerl | No layer | Lapping | 0.29
temperature 113
side No-Layer2 | No layer | Lathing | 1.09
(Cupper)

No-Layerl | No layer | Lapping | 0.15 240

Low No-Layer2 | No layer | Lathing | 3.35
temperature FeO .
side Layerl (80 um) Lapping | 0.22 -
(SUS304)

ALOs

Layer2 Lapping | 0.35 -

(80 um)
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Fig.5 Schematic illustration of factors of contact heat transfer
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