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A machine learning algorithm utilizing Convolutional Neural Networks Analysis of the loss of different sized datasets shows that a dataset with The results of the ML program utilizing the model created with 100
(CNN) has been developed to identify critical load (LC) delamination as few as 55 images can create a reliable model and a dataset containing training and 10 validation images were compared with previous LC2
features for scratch testing of DLC coatings and other material systems 110 images produces the most accurate model over a series of 25 values defined by a human operator over nearly 500 scratches on
adhering to ASTM Standard C1624-05 [1]. epochs. DLC and MoS2 coatings. The ML program is able to define LC2 with
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* LC1 - Chevron cracking, indicating cohesive failure in the coating 0 5 10 5 20 25 A new ML model was trained on the Acoustic Emission (AE) signal of the

Epoch

indicating adhesive failure between the coating and the substrate VIS [PREAns Mt Rhais Semeite scratch-b.y-scratch SYt) ) SIS model was tested on the same DLC scratches on two substrates. This ML
dataset to analyze the accuracy of the LC2 locations. There are 2 cases

e LC3 - Cross-Scratch Delamination, indicating total failure of the , _ rogram is able to define LC2 with approximately 90% accuracy.
coating ° where the locations differ by > 1N: Prog oo y 90% . y

e LC2 - Edge chipping failure extending from the arc tensile cracks, same scratch tests that were analyzed with the image based model. The

. . . 1. The model identified a higher LC2 — delamination of the coating exists i e e o oo 17 [ e
CN NS N Mater|als SC|ence on the film prior to the first chipping failure _ | R -
_ . _ _ _ 2. The model identified a lower LC2 - the model picked out an instance of 3 0 . * < E _
* CNNs have beer? used to classify Rockwell indentation tests into their chipping failure within the scratch track that exists before the edge g ol * ] ! T% ' = SE ] :
expected adhesion classes HF1-HF6 [2]. O g 2 z;% *é % ?é % é E J.% * ;- % g Jwg_* b Iﬂ%
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* CNNs have been used to detect critical loads in macro- and micro- 1.0 - ¢ Human A TS R R R S R ol ... 0. N ... ...
scratches on a-C:H(:W) coatings [4]. s , & HumanB
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onclusions
_ H Images are collected to create the dataset. % This program removes the variability in identification of optical scratch
| m . M CH e -'  iy 1—’ E,_'_:._ % features once discerned by human operators across different sites, as
| N— Ui SRR e % O well as increasing throughput and automation to allow operators to
b ! S | | | > P pursue other tasks.
i ! The images are analyzed and the

locations of chipping failure recorded.

Using a standard set of training and testing images or AE signals to

Fast RCNN
__ - A A A create the ML model, the program can be distributed to multiple
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