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Analysis of die wear in wire drawing with temperature effect

B.M. Kim.* H.Y. Cho.** T.H. Kim***

ABSTRACT

In forming processes. die failure must be considered before die design. One of the main reasons
of die failure in industrial application of metal forming technologies is wear. The die wear affects
the tolerances of formed parts. metal flow and costs of processes etc. The only way to control these
{ailures is to develop methods which allow prediction of the die wear and which are suited to be
used in the design state in order to optimize the process. In this paper. wire drawing processes
were simulated using the rigid-plastic finite element method and its results were used for predict-
ing the die wear by Archard’s wear model. The effects of the temperature rising on the wear pro-
files of die were also investigated. The simulation results were compared with the measured die

profiles.
Key Words : Die Wear(£39] %), Wear Model(H2.2d), Wire Drawing(¢1%%4). Finite Element
Method(F3t2.4H).
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Table T Process conditions of wire drawing

Process
. A B
Conditions

Half die angle( ) 6.5 6.5

Initial workpiece diameter(Di, mm) 4.7 4.5
Final workpicce diameter(Do; mm) 4.5 4.0
Reduction in area(%) 833 2099
Length of die Jand(mm) {5 i5
Wire drawing speed(mm/s) 5000 5000

Constant fricti fact
onstant friction factor 0.15 0.15
Ozm= 1)

N/mm? 7Z%=7} 682 HBolt}
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Fig. 1 Mesh systems for calculation of the defor-
mation and the die wear
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Fig. 2 Distribution of effective strain
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Fig. 6 Distribution of temperature in wire drawing
processes. (drawing speed = 5m/s)
{a) Distribution of temperature in the work-
piece and the die.
{b) Distribution of temperature along the die
inner surface
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T Table 2 Mechanical properties of Cerro-117 alloy

l OMIDE WEAR RATE BY DEFORMED WIRE VOLUME I Properties Values
1 Brinnel hardness(HB) 12
DETERMBE THE DIE WEAR PROFLL WITH Coeff. of thermal expansion 0.000025 /T
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Table © Comparisons of the Incrensed mean dlam

ter. unit-mm.

increased mean dia. on die land
Process 1™ Without consideration of} With consideration
Measured N
heat generation of heat generation
A 0.1986 0.1602 0.1791
B 0.1380 0.1078 0.1113
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