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Experimental and Analytical Study

on the Die Wear during the Upsetting Processes
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ABSTRACT
During the cold forming, due to high working pressure acting on the die surface, failure
mechanics must be considered before die design. One of the main reasons of die failure in
industrial application of metal forming technologies is wear. Die wear affects the tolerances
of formed parts, metal flow and costs of process etc. The only way to control these failures
is to develop methods which allow prediction of die wear and which are suited to be used
in the design state in order to optimize the process. In this paper, the wear experiments to
abtain the wear coefficients and the upsetting processes was accomplished to observe the
wear phenomenon during the cold forming process. The analysis of upsetting processes was
accomplished by the rigid-plastic finite element method. The result from the deformation
analysis was used to analyse the die wear during the processes and the predicted die wear

profiles were compared with the measured die wear profiles.
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Table 1 The chemical compositions(%) of
Pin and Disc

¥

A C|SiiMn|P|S|Ni|CiMo|WI|V

D2 |.931.07/0.27).016/.015,0.29{3.90/4.62|6.09/1.72

1020 | .22 | .26/049/.010/.010( - | - | . | - |

304SS | .04 | .38/1.08].023 .016{8.15 182 - | -

Table 2 The hardness and heat treatment
condition of Pin and Disc

Matl. h Heat treatment
0 Preheating: 700 °C ,90min.
Pin 517 0 Quenching: 1920 T, .120min.
D2) (Hp) air cooling
¥ o Tempering:180°C 3hour.
air cooling
Disc 53.5 .
Normalizing

(1020) | (15N)
Disc 62.0 .
, Normalizing
(304S3) | (15N)
Table 3 Material properties for AISI 1020
and 304SS

Properties| C
. 2 n m
Material [N/mm-]
520C 11372 | 0.327 0.1
SUS304 1991.5 | 0.438 0.1

Operating Variables

- Type of movement : Sliding
- Nomal force : 100, 200, 300(N)
* Velocity : 108216 (mm/s)

Systems Structure

- System component 1 : Pin-AISI D2,

- System component 2 : Disc-AISI 1020,
AIST 304SS

- Atmosphere : Dry air

+ Lubrication : None

Fig. 1 System model for wear test

Upper Die

w| o
!9t ¢ Lower Die

Fig. 2 Dimensions of die for upsettng.
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Fig. 3 Dimensions of billets for upsettng.
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Fig. 5 Grid distortion and distribution of
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