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The Development of Life Prediction Method
for Hot Forming Dies

J. H. Lee, B. M. Kim
ABSTRACT

In this study, two kinds of life prediction method for hot forming die are developed. One is empirical
method requiring some experiment that evaluate thermal softening of die material according to operating
conditions. The other is analytical method that calculate wear quantity of die occurring during the forming
process. Wear is a predominant factor as well as plastic deformation and heat checking. And, these methods are
applied to predict tool life real die producing part for automobile. Thus, the applicability and the accuracy of the
presented methods are investigated. Using the verified life prediction method above, optimal blocker die design
minimizing the finisher die is done.
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Table 1 Result of die life prediction (Comparison between the predicted

surface hardness and actual surface hardness)

Predicted surface Die life : 12,000 Cycle
Measuring hardness by Actual surface Cycle time @ 13sec
point master tempering hardness 12,000 = 13 / 3,600
curve = 43.3Hr
A 40.148 I 38 | Taa=T7207%
B 45.172 | 425 Tws = 700 T
1030° C 3Hr

860°C 3Hr

) 20d Tempering
16t Tempering 600° C 3 SHr
8500 C 3Hr /__\
Ton Nitriding

s20°C
N, H, =50:50, 14Hr

Polistung

Fig. 1 Specimens for thermal softening
experiment

Fig. 2 Heat treatment condition of the die

material
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Fig. 3 Hardness variation of 14Hr ]
ion—nitrided H13 Fig. 4 Master tempering curve of 14Hr
! measured in room temperature ion—nitrided H13
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L Life Prediction by Wear Analysis ]
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Experimental Approach Theoretical Approach

+ Observation of failured - -
portian by microscope Analysis of forming
* Measurement of wear process
pressure distribution, shiding
profile

veloaty, surface temperature

+ Thermal softening

experiment
+ Measurement of + Calculation of operating
hardness distribution in time and temperature
the cross-section history
* Wear analysis
+ Wear profile generation
+ Life prediction
[ Comparison of wear profile I
]
l Analysis of Results I

Fig. 7 Life prediction method by wear analysis

(a) (b)

Fig. 8 (a) : Blocker die, (b) : Finisher die, 'A’,'B’ :
Damaged part
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Fig. 10 Photographs of surface and cross—section of portion 'A’, ‘B
(a) : Surface of portion 'A’, (b) : Surface of portion 'B’
(c) : Cross—section of portion 'A’, (b) : Cross-section of portion 'B’
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