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Article Information Abstract
Original Research Paper The cold roll forming process is one of the most widely used methods in the production of metal profiles. In
Received: 17 August 2021 This method, despite its many advantages for producing folded cross section profiles, the fracture has
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Accepted: 19 November 2021 happened for low-formability metals such as aluminum. Proper design of the line and flower pattern can be

effective in preventing this defect. In this paper, three ductile fracture criteria of Brozzo, Ayada and Rice-

Tracy are compared to predict the fracture initiation in the reshaping process of the folded cross section. For

Ef.‘.’vagfﬂ?r;g this purpose, finite element method was performed by Abaqus software considering the fracture criterion.
Reshaping Experimental tests and simulations of the tube flattening were used to verify the results. The results of the tube
Folded cross section flattening test show that Brozzo’s accuracy should be higher according to the other two criteria. Then,by using
Fracture the written subroutine the process of forming the folded steel cross section has been simulated and compared

Ductile fracture criteria with the experimental results. No fracture in the experimental process of forming the folded steel cross section

was observed. According to the simulation results of the folded aluminum cross-section process, each of the
Brozzo, Rice-Tracy and Ayada criteria predict the failure lengths of 10.9, 16.1 and 20.6 mm, respectively.
Therefore, according to the higher accuracy of the Brozzo criterion in predicting failure in the tube flattening
test, the fracture length of this criterion in the process of reshaping of the folded aluminum cross section was
selected as a reliable value.
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Fig. 5 Meshing model of reshaping of folded cross section tube in
simulation
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Fig. 6 Cracks formed on surface of the specimen at 50 mm
displacement of punch in tube flattening test
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Table 2 Ductile fracture criteria coefficients for AA6101
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Table 3 Mean values of dimensionless parameters for aluminum in
tensile test
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Fig. 7 The reshaping of folded cross.section tube machine
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Table 5 Mean values of dimensionless parameters for tube flattening
test
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Table 6 Punch displacement at the moment of cracking in simulation
for tube flattening test

abod 1o ey SO Glul> jlade

)lt-‘“ ﬁu
(Mm) CuSs 9,5
(MY 43
=25 ol 47

Fig. 11 Damage distribution contour of a)Ayada b)Rice-Tracy
c)Brozzo criteria at the moment of cracking for AA6101
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Fig. 10 Distribution of dimensionless parameters in tube flattening test
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Table 7 Error percentage of each criteria in tube flattening test
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Fig. 13 Fracture envelope of Ayada, Rice-Tracy and Brozzo criteria in
tube flattening test
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Fig. 14 The cross section profile of last stage in simulation and
experiment
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flattening test
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Fig. 16 Damage distributing contour of a)Ayada b)Rice-Tracy
c)Brozzo criteria for folded steel cross section
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Fig. 17 Critical damage change during reshaping process for steel
specimen
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Fig. 15 Critical damage change during reshaping process for steel
specimen
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Table 8 Predicted values of criteria in reshaping process of folded
aluminum cross section
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