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Failure Analysis and Weibull Statistical Analysis
according to Impact Test of the Angular Pin for Injection
Molding Machines
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Abstract: In this study, failure analysis of the angular pin for molding machines to aluminum component
molding was carried out. SM45C steel was used for the angular pin, it was surface hardened by the
induction surface hardening heat treatment. The cross section of damaged angular pin was observed, and
micro Vickers hardness value from the fractured part was measured. Brittle fracture was occurred from
the fracture surface of angular pin, therefore, impact toughness value was evaluated by V-notch Charpy
impact test. It was confirmed that the impact absorption energy was high when was tempered at a high
temperature for a long time, and the toughness was slightly increased. Also, 2-parameter Weibull
statistical analysis was investigated in order to evaluate the reliability of the measured micro Vickers
hardness values and absorbed energy. The micro Vickers hardness and absorbed energy well followed a
two-parameter Weibull probability distribution, respectively. The reverse design against angular pin was
proposed as possible by using test results.

Key Words : Molding Machines, Angular Pin, Micro Vickers Hardness, V-notch Charpy Impact Test,
2-parameter Weibull Statistical Analysis
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Fig. 3 Dimensions of the used angular pin (unit: mm)
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(1: Crack propagation direction)
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Fig. 7 SEM photograph on A, B and C of Fig. 5
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Table 2 Mean,

variation,

standard deviation, coefficient of

shape parameter and scale

parameter of micro Vickers hardness values
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Table 3 Mean,

variation,

standard deviation, coefficient of

shape parameter and scale
parameter for tempering conditions after

quenching

Tempering
temperature ® ® © @ ©

Base metal | 24.54 | 228 | 223.1 | 13.55 | 0.061
375C/60min | 5.44 383 | 3553 | 73.62 | 0.207
375C/90min | 6.78 383 | 3589 | 57.32 | 0.160
595C/60min | 5.24 778 | 7181 | 1449 | 0.202
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@ standard deviation(SD), (® coefficient of variation
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