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This rather long article (30 pages including Figures) deals with the evaluation and prediction of ductile fracture of plasticized PVC in the special context of thin parts (airbags). Lab tests were investigated first; then, the transferability to full-scale tests on dashboard was discussed in a second part. An extensive work was reported, including a large set of fracture tests in notched specimens, simulations of crack propagation from Finite Element Method and fractography from SEM observations.

A large campaign of full-scale drop tower impact tests (CEAST) was conducted first, to capture the temperature and strain rate conditions for ductile fracture, including the usual discrepancy observed in fracture issues.

Single Edge Notch Bending tests (SENB) were performed to characterize the mechanisms of ductile crack propagation. Again, the experimental campaign was rigorous and results well supported. A large number of tests were performed to ensure repeatability. Experimental testing and analysis were carefully depicted and the processed parameters clearly defined. In particular, the loss of linearity of the load vs. COD (Crack Opening Displacement) curve was deeply analyzed.

The theoretical background of the fracture mechanics frameworks considered then was clearly reminded. FE simulations of crack initiation and propagation allowed respectively the fracture toughness to be estimated and the impact strength of drop tower impact tests to be corrected. A methodology to predict ductile crack initiation was defined for drop tower tests and at the dashboard scale. The paper was judged within the scope of JTCAM. Beyond the specific application targeted here, the work provided useful methodology and results about ductile fracture in soft and thin media.

Results were carefully and extensively discussed, compared to the literature, leading to well supported conclusions. The reviewer recommends to publish it.

Reviewer #(Anonymous)

The authors present a very nice and interesting work, that will certainly interest the journal audience. The paper contains a coupled experimental and theoretical (+ finite elements calculations) in which polymer fracture is adapted to an industrial problem. However, the authors have formulated interesting scientific questions on how to analyse a "simple" punch test to derive parameters controlling the failure process. The paper is very carefully written and for me, which is rare, can be accepted in the present form. This is a very nice piece of work.

The paper proposes a critical assessment of non-linear fracture mechanics (NLFM) concepts, as well as an original combined experimental/numerical methodology to predict crack initiation in thin PVC sheets. Based on an extensive and carefully-conducted experimental campaign on clamped SENB samples, the authors report nonlinear effects in the load-COD curves (attributed to early crack initiation), and develop a methodology to account for these effects when estimating the fracture toughness. The paper also discusses how to transfer results on SENB samples to CEAST and full-scale tests.

Although the study is conducted within a specific engineering application context (failure of polymer dashboard during airbag deployment), the identified pitfalls in applying standard NLFM approaches, and proposed finite element-based strategy are of general interest, and particularly for the expanding area of the mechanics of soft materials and structures. I also found the paper very valuable from a pedagogic standpoint. Both reviewers gave a very positive reports and the paper was accepted with only minor corrections.

Open Access This review is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the authorsśthe copyright holder. To view a copy of this license, visit creativecommons.org/licenses/by/4.0.