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Dear, 

I/We wish to submit an original research article entitled “Experimental Study and Optimisation of Flexural Properties of 3D-Printed Polylactic Acid for Energy-storing-and-returning Prosthetic Foot” for consideration by SINERGI. 
We confirm that this work is original and has not been published elsewhere, nor is it currently under consideration for publication elsewhere. We promise not to withdraw this article after it has been processed by the Editorial Team. If there is a withdrawal, we are willing to pay a penalty of USD 150 (IDR 2000K) to the SINERGI Editorial Team.
In this paper, I/we report on / show that: 
	Field
	:
	Mechanical Engineering

	Topic
	:
	Additive Manufacturing

	Brief Background
	:
	An  energy-storing-and-returning type of prosthetic foot must have high strength to resist damage, high rigidity, and low weight to provide comfort to its user

	Research Problem
	:
	The infill density value needs to be optimised to obtain certain flexural properties. The optimum value of layer thickness and infill density to achieve the maximum flexural strength, the lowest mass, and the shortest printing time of the 3D-printed product has not yet been investigated. The phenomenon related to the interaction of 3D-printing parameters and the efficiency and performance of material needs to be explored.

	Overview of Method
	:
	The Response Surface Methodology with Box-Behnken Design is implemented to design the experiment. The method is also employed to model and analyse the influence among the independent parameters and the responses. After the data of each run is collected and calculated, the experimental data is fitted to a suitable model, typically a quadratic model using regression analysis. Then, the Analysis of Variance statistical test is used to determine the significance of the model and its individual terms. After that, the model is used to generate a surface plot, illustrating how the response changes with varying factors. Finally, the optimal conditions are identified by employing a gradient-based algorithm to find the combination of factor levels that optimised the responses

	Significant finding
	:
	Four models has been developed to describe the effect of the interaction among infill density, layer thickness, and shell thickness parameters on the printing time, flexural strength-to-mass ratio, flexural modulus, and strain of the 3D-printed product. Shell thickness is the most crucial factor affecting the flexural strength-to-mass ratio and flexural modulus. The flexural modulus of the printed specimen is affected by the thickness of the shell. The shell thickness and the interaction between layer height and shell thickness have a significant influence on the strain. The infill density, layer height, shell thickness, and the interaction between infill density and shell thickness have a significant impact on printing time. The optimum value of the investigated parameters have been found. The infill density, layer height, and shell thickness should be set at 60 %, 0.3 mm, and 1.6 mm respectively for optimum results. The optimum values of flexural modulus, strain, and printing time are 2727.06 MPa, 0.0522, and 757.7788 seconds respectively.


We have no conflicts of interest to disclose. 

Thank you for your consideration of this manuscript. 
Sincerely,

The Jaya Suteja
______________________________
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