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Design of Hot Extrusion Dies for Hexagonal Insert

AYHZ (WA 71 A4 AF 33, hhkwon@road.dagjin.ackr), o] B Z(W At 71 AL AT gatd)

Abstract

The use of hexagonal ceramic inserts for copper extrusion dies offers significant technical and

economic advantages over other forms of manufacture. In this paper the data on the loading of the

tools is determined from a commercial FEM package as the contact stress distribution on the

die-workpiece interface and as temperature distributions in the die. This data can be processed as

load input data for a finite element die-stress analysis. Process simulation and stress analysis are
thus combined during the design, and a data exchange program has been developed that enables
optimal design of the dies taking into account the elastic deflections generated in shrink fitting the
die inserts and that caused by the stresses generated in the process. The stress analysis of the
dies is used to determine the stress conditions on the ceramic insert by considering contact and

interference effects under both mechanical and thermal loads.
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Fig. 2 Tooling system used in hot extrusion

process

Table 1 Material input data used in the
analysis

Material Dies | e
H13 | TiB:
Yonng's modulus (GPa) 190 442
Poisson ratio 0.3 0.097

Thermal conductivity (Ns' K™)| 286 65
Heat capacity(N mm™ZK™)

Emissivity(N s mm™ K™) 3588 | 83
Interface heat transfer 0.7 0.7
coefficient (N's” mm™ K™) 2715 | 16
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Fig. 4 Temperature distribution on the die
insert and case
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(b) Interference value 0.15mm/dia.
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(c) Interference value 0.2mm/dia.
Fig. 5 Equivalent stresses of the die insert
and case with interference values
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Fig. 6 Equivalent stresses on the height of

die insert with interference

values
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Fig. 7 Equivalent stresses and radial
displacement contours by total load
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Fig. 8 Equivalent stresses on the height
of die insert by total load
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Fig.9 Hexagonal shape drawing of ceremic

insert and hot extrusion dies
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