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INTRODUCTION

This preliminary draft Decision Sheet has been prepared for initial discussion during the closed session of the September 2017 ExTAG meeting. UL will lead the discussion.
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COLLECTION OF IECEx / ExTAG DECISION

	Standard:
IEC 60079-0:2017

(Ed 7.0 at FDIS)
IEC 60079-0:2011
(Edition 6.0)

IEC 60079-0:2007

(Edition 5.0)
IEC 60079-7:2015

(Edition 5.0)

IEC 60079-7:2006

(Edition 5.0)

	Clause:  

7.1.2.2 d), 7.2.2, 7.3 
7.1.2.2 d), 7.2.2 & 7.3
7.1.3 d), 7.1.4 d), 7.2.2 & 7.3
4.4.1, Table 1, 4.6.1 e), 4.6.1 f)

4.4.1 & Table 2
	

	Subject:

Effect of 3D printing/Additive manufacturing on material properties
Status of document: 

Draft
	Key words:
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· Additive manufacturing
	Date: 2017 09 06
Originator: UL LLC
TC/SC involved: 

IEC/TC 31 WG 22, IEC/TC 31 MT 60079-7

	Background

3D printing, or Additive Manufacturing (AM) industry, is unlike traditional plastic manufacturing, such as injection molding, because the 3D printing process introduces a variability which significantly impacts material properties based on how test specimens are printed.

Question:

Can properties/ratings from a traditional plastic manufacturing process, such as blow molding, extrusion, film blowing, injection molding rotation molding and vacuum forming be used to represent plastics materials and components intended for 3D printing?
Answer:

No, research conducted at UL LLC has shown that properties, including Relative Thermal Index (RTI – mechanical strength, RTI – mechanical impact), ultraviolet light exposure (f1) in ANSI/UL 746C and Comparative Tracking Index (CTI), are all affected negatively by the 3D manufacturing process.
Question:

Can mechanical-based testing, such as the thermal endurance to heat, cold, impact & IP sequence, on 3D printed parts be used to represent traditional plastic manufacturing?

Answer:

Yes, research conducted at UL LLC has shown that enclosures manufactured using 3D printing versus traditional plastic manufacturing methods are consistently weaker and can be considered representative samples.
Question:

Can electrostatic testing, such as the surface resistance test from IEC 60079-0, on 3D printed parts be used to represent traditional plastic manufacturing?

Answer:

No, there is insufficient evidence that 3D printed parts can be considered representative samples for electrostatic testing.
Additional information:

UL’s Blue Card Program differs from the Plastics Recognition Program (Yellow Card Program) in that the Blue Card publishes plastics materials and components intended for 3D printing while the Yellow Card is typically applied for traditional manufacturing technologies such as blow molding, extrusion, film blowing, injection molding rotation molding and vacuum forming.

None of the performance properties/ratings from a UL recognized material (Yellow Card Program) can be applied, when that material is used in a 3D printing process to print a 3D part.
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