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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies [ISO member bodies). The work of pt叩ari吨 International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO document should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/I EC Directives, Part 2 (see皿皿皿监也以gid阻且取阜且）．

ISO draws attention to the possibility that the implementation of this document may involve the use 
of (a) patent(s]. ISO takes no position concerning the evidence, validity or applicability of any claimed 
patent r ights in respect thereof. As of the date of publication of this document, ISO had not received 
notice of (a) patent[s) which may be required to implement this document. However, implementers are 
cautioned that this may not represent the latest information, which may be obtained from the patent 
database available at 皿皿且应.0...0.正在组延且监. ISO shall not be held responsible for identifying any or all 
such patent rights. 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO’s adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 皿皿且应.a.
orP" /iso/foreworcl.html. 

This document was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 14, 
Environmental aspects. 

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www iso or!! /mρmhρrs html. 
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Poly(lactic ac id) (PLA) is a thermoplastic polymer material that is commonly used in additive 
manufacturing/JD Printing. This document specifically addresses the following: 

a) specify various parameters such as the appearance, dimensions, chemical and physical properties; 

b) this document is expected to improve the quality management of PLA based filament for additive 
manufacturing applications; 

c) provide information on end-of-life management, use of renewable biobased carbon feedstocks 
vs. fossil based feedstocks, Carbon and Environmental Footprint, and methodology of a 
circular economy. 

The document is expected to provide benefits to both consumers and industry. Consumers may 
profit from this document by relying on standardized specification. This document is also important 
for the development and growth of a new environmentally responsible polymer material industry 
based on PLA. 

。 ISO 2023 - All righ臼 reserved v 



This page deliberately left blank 



INTERNATIONAL STANDARD 

BS ISO 5425:2023 

ISO 5425 :2023 

Specifications for use of poly(lactic acid) based filament in 
additive manufacturing applications 

1 Scope 

This document specifies the technical requirements, test methods, detection rules, marking/labelling, 
packaging, transportation and storage of poly(lactic acid) (PLA) based filament for use in specific 
additive manufacturing technolog弘 such as materials extrusion (MEX). 

The document applies to PLA based filament fo r MEX additive manufact uring applications. 

2 Normative refere nces 

The follow ing documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document . For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

监♀豆豆L Plastics - Standard atmospheres for conditioni吻。nd testing 

lS.Q」且二且， Plastics - Determination of tensile prop咀rties 一阳rt 2: Test conditions for moulding and 
extrusion plostics 

ISO 11 节－1 ·2022 Plastics - Determination of the melt massflow rate (MFR) and the melt volume-flow 
rote (MVR) of thermoplastics - Part 1: Standard me伪od

ISO 2859-1, Sompling pro咀du陀s for insp创tion 战y attributes - Part 1: Sampling schemes ind以ed by 
acceptance quality limit (AQυfor lot-by-lot inspection 

监.QJl.且企.3.. Safety of toys 一阳rt3: M川gration of certain elements 

后a且且主.2, Interior air of road vehicles - Part 2: Screening method for the determination of the emissions 
of volatile organic compounds from 时hicle interior parts and materials - Bag method 

ISO 1 气气1 2-:rn 19 Plastics - Determination of water content 

ISO 16620 (all parts]. Plastics - Biobased content 

ISO 22526 (all parts), Plastics - Car由on and environmental footprint of biobased plastics 

3 Te rms and d e finitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminology databases for use in standardization at the following addresses: 

3.1 

ISO Online browsing platform: ava ilable at https·/,lwww i<n nrg/ohp 

IEC Electropedia: available at httns· //www electronedia orρ／ 

addit ive manufacturing 
AM 
process of joining mater Is to make parts from 30 model data, usually layer upon layer, as opposed to 
subtractive manufacturing and formative manufacturing methodologies 

Note 1 to entry: This is also commonly referred to as 30-printing. 

。 ISO 2023 - All righ臼 reserved 1 
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[SOURCE: ISO/ASTM 52900:2021, 3.1.2, modified - Note 1 to entry replaced and Note 2 to 
entry removed.) 

3.2 
m a teria l extrus ion 
MEX 
。dditive manufacturing (ll] process, where an object is built by selectively depositing melted material 
in a pre-determined path layer-by-layer 

Note 1 to entry: More spec』fically, MEX, refers to a process in which a filament material (i.e. PLA ] is heated 
to melt in a printer and extruded through a nozz le (with certain bore diameter], that moves following a preset 
computer slice model to continuously deposit a layer on, and bond to a previous layer after solidification to form 
the final product. 

3.3 
m elt mass-flow rate 
MFR 
rate of extrusion of a molten resin through a die of specified length and diameter under prescribed 
conditions of temperature, load and piston position in the cylinder of an extrusion plastometer 

Note 1 to entry: The rate is determined as the mass extruded over a specified time. 

Note 2 to entry: MFR can be expressed in milligrams per second (mg/s) or grams per 10 min [g/10 min). 

3.4 
tota l volatile organic compounds 
TVOC 
group of compounds that are present in emissions or ambient air, which include benzene, toluene, butyl 
acetate, ethylbenzene, p -(m-)xylene, styrene，。－xylene, undecane, etc. 

Note 1 to entry: Indoor building and decoration materials are the main sources ofTVOC in the air. 

3.5 
30 printing 
3DP 
type of rapid prototyping and digital model file-based technology using powdered metal or plastic and 
other adhesive materials to construct object layer-by-layer 

4 Labelling 

The product shall be labelled with the specifications: barcode, country of production, build temperature, 
name of material, 30 filament, colour and net mass as shown in .E.igJ.u:f...1. 

~＇；：~：；＂ Colour 
30 filament 
PLA 
Build temperature 
Country of production 

Barcode 

Figure 1- Labelling of produc t 

EXAMPLE A blue PLA filament material having diameter of 1,75 mm, with net mass of 1 kg shall be 
designated as 1,75 mm PLA 30 filament blue: 1 kg as shown in 旦g皿豆豆

2 。 ISO 2023 ” All righ臼 reserved



5 Requirements 

5.1 Appearance 

1,75 mm PLA 3D filament 

旦旦二监
Build Temp: 190 。C to 210 。c

PLA 
~ 

Figure 2 - Label example 

BS ISO 5425:2023 
ISO 5425:2023 

In general, the filament material shall be of uniform colour consistency, without burrs, protuberances, 
visible crease, scratches, or bubbles. However, filaments can also be multicolour or contain foreign 
matter such as foaming agents, fillers, metals powders and cellulose particles. The filament material 
shall be of uniform colour consistency if marked as a single colour filament. In the case of multicolour 
filament, two or three basic colours should be mentioned. 

Appearance requirement s shall be assessed in accordance with 豆矗立

5.2 Specification 

5.2.1 Diameter and ovality tolerance 

Filament diameters of 1,75 mm and 2,85 mm are the most common (80 % to 90 %] of filament 
produced. Other diameter sizes can also occur. Filament diameter and filament ovality shall meet the 
requirements ofiahl阜Lwhen measured according to 丘.3..

Table 1 - Diameter and roundness 

Nominal diameter Tolerance 
(ND) Premium product Qualified product 

Ovality 

2,85 mm ±0.03 mm 士0,05 mm ~0.07 mm 
1,75 mm ±0,03 mm 士0.03 mm ~o.os mm 

Other values 士1,7 %ND 士1,1 %ND 主±2,60/oND

NOTE Filament products are classified into premium products and qualified products based on nominal 
diameter tolerance and ovality tolerance. 

5.2.2 Net mass and tolerance 

The net mass of filament shall be 0,5 kg or l,O kg with tolerance of +3 % when measured according to 
阜i. Spools can range from 0,75 kg to 6 kg. 

5.2.3 Volatile matter limit 

Follow the reporting requirements in监丘i且且半

。ISO 2023 - All righ臼 reserved 3 
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5.2.4 Biobased (carbon) content 

Follow the reporting requirements in the监QJ.亘豆Z.Q. series. 

5.2.5 Carbon and environmental footprint 

Follow the reporting requirements in the 监♀主丰呈丰豆 series.

5.3 Property requirements 

Filament shall meet the property requirements in Tu剖立主

Table 2 - Properties of filament 

Item Requirements 

Build tempe1 ature 〔200 主 20〕 。c

Moisture content 到，5%

1,75 mm 主125 N 

Line tensile load 2,85 mm 主340 N 

Other value Negotiated by 
manufacture and user 

1,75 mm <:10 % 

Line elongation at break 2,85 mm <:6 % 

Other value Negotiated by 
manufacture and user 

5.4 Limit quantity of substances and impurities 

Test method 
Device settings 

ι且

ιz 

ιz 

主2

ι:z 

Appropriate limitations should be met according to, for example，监豆豆l丰呈，应豆.12豆豆豆， etc.

6 Test methods 

6.1 Conditioning 

Conditioning of filament samples on the spool shall be done according to 峰a二.2.1 under condition of 
23 。C±2 。C The time of conditioning shall be at least 48 h, but no longer than 96 h. 

6.2 Appearance of filament material 

Take a whole roll of the sample, under the condition of sufficient light with the help of a magnifying 
glass, the eyes are (30~50) cm away from the sample to directly observe the colour difference, burr, 
protrusion, creases, foreign bodies, scratches, bubbles, etc. 。f the sample, and the observation time is 
(2 s~3 s). A colour chart shall be used. 

6.3 Diameter and ovality of filament mate rial 

Use a micrometer or other non-contact detection tool such as an infrared calliper or a laser calliper 
with an error limit of 0,001 mm. 

The filament diameter shall be measured by at least three different directions, at least 50。 apart. All 
va lues shall attend the diameter to lerance. 

The ovality is measured by measuring diameters of at least three different directio邸， at least SO。 apart,
and by subtracting the minimum value from the maximum value. 

4 。 ISO 2023 ” All righ臼 reserved
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The ovality result is used to determine whether the filament is cylindrical, and the basis for the 
determination shall meet the ovality requirements in且hl阜4

6.4 Net mass and tole rance of filame nt material 

This shall be measured by using a calibrated balance with maximum error limit no larger than 0,001 kg. 

6.5 Melt mass-flow rate 

Measure melt mass-flow rate method A of监♀且且=1 under test condition D [temperature (190 士 1〕吨，
load (2,16 ± 0,01) kg). 

6.6 Moisture content 

6.6.1 General 

Moisture content shall be measured using one of the following methods given in 阜阜主 to ιι圭．

6.6.2 Method A 

Measure moisture in accordance w ith ISO 1 气512:2019 method B. 

6.6.3 Method B 

Take [10,0 ± 0,5) g of sample and spread it on the bottom of the weighing pan and place it in a halogen 
fast moisture meter whose temperature is raised to (105 士 1）。c Press the ” Display” key to allow an 80 s 
of judgment before the moisture measurement is completed, when the instrument wil l automatically 
stop heating, and an alarm will sound to record the display data in the form of a % sign. Each sample 
was tested at least three times and the average value taken. 

6.6.4 Method C 

Take 1,0 g of sample [tolerance of ±0, 1 g], put it in weighing bottle (wz) that was dried to constant mass 
at (110 ± 1〕。C and heat the bottle at (70 士 1〕。C for 4 h in a dryer before cooling to room temperature 
and weigh it (w1). Moisture content shall be calculated using .Eo.皿川叫1).

L\.w ＝立二i丘上半主2x100%
w 

where 

6w is the moisture content, expressed as a percentage [%);
w is the measured mass of sample, in gram (g); 
w1 is the mass of sample and weighing bottle after cooling to room temperature, in gram (g); 
wz is the mass of weighing bottle, in gram [g).

In an arbitration experiment, the moisture test shall be carried out according to Method C. 

6 . 7 Tensile load and elongation at break of filament 

(1) 

Take filament test sample directly with fixture spacing of (350 ± 5] mm for testing in accordance with 
监丘二21:2 at a tensile speed of (SO ± 2] mm/min. Five test samples shall be tested and the average 
is reported as result. The numerical deviation of the 5 samples should be no more than 20 % from 
the mean value. 

。 ISO 2023 - All righ臼 reserved 5 
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6.8 Impuritie s limit 

Measurement of impurities content shall be performed according to监♀豆且主2.

6.9 Volatile matter limit 

Measurement of formaldehyde, xylene, styrene and other TVOC shall be done in accordance with 
监♀i丰且H.

6.10 Biobase d (carbon] content

Report on biobased (carbon) content using the ISO 16620 series. 

6.11 Carbon and environmental footprint 

Report on the carbon and environmental footprint of the filament material and/or the target product 
made by 30 printing/AM us ing t he ISO 22526 series. 

6.12 End-of-life options 

Options for the filament waste could be industrial composting, mechanical recycling，。r chemical 
depolymerization. 

One should consider application appropriateness for end-oιlife options. If products are being 
designed with industrial composting as end of life, they should comply separately to the appropriate 
compostability standard (e.g. 监♀丑陋.a) .

6.13 Discharge ability 

This test is opt ional (see A皿也.A)

7 Verification 

7.1 General 

Unless required for specific applications, for example, as absorbable material for implant manufacturing, 
material verification shall be done according to L丰 to 1.3.. 

7.2 Sampling 

7.2.1 General 

Samples for testing shall be drawn randomly in accordance with ISO 2859-1, adopting single sampling 
plan for normal inspection, by general inspection level 1 and acceptance level 6,5 [see Iable..l). 

Table 3 - Sampling scheme 

Unit: roll 

Lot size Sample size 
Acceptance number Rejection number 

Ac Re 

2 。 1 
Up to 15 

2 

16 to 25 
3 

3 。 1 

6 。 ISO 2023 ” All righ臼 reserved



Lot size Sample size 

26 to 90 
5 
5 

91to150 
8 
8 

151 to 280 
13 
13 

281 to 500 
20 
20 

501 to1 200 
32 
32 

1 201to3 200 
50 
50 

>3 200 
80 
80 

7.2.2 Determination ofacceptability 

Acceptance number 

Ac 

1 

2 
1 
3 
2 

5 
3 
7 
5 
10 
8 

BS ISO 5425:2023 
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Rejection number 

Re 

2 

3 
2 

4 

3 
6 
4 

8 
6 
11 
9 

The sample size for the first inspection should be equal to the first sample size given by the protocol. 
If the number of nonconforming items found in the first sample is less than or equal to the first 
acceptance number, the lot shall be considered acceptable; if the number of nonconforming items 
found in the first sample is greater than or equal to the first rejection number, the batch should be 
considered unacceptable. If the number of nonconforming items found in the first sample is between 
the first accepted and the first rejected, a second sample of the sample size given by the protocol shall 
be inspected and accumulated in the first and second samples the number of nonconforming items 
found. If the cumulative number of non-conforming products is less than one thousand or equal to the 
second acceptance number, the batch is determined to be acceptable; if the cumulative number of non· 
conforming products is greater than or equal to the second rejection number, the batch is determined 
to be unacceptable. 

7 .3 Type inspection 

Type inspection shall include checking all the items specified in this document and shall be undertaken 
in case ofone of the following: 

a) trial production of new product and final ization of products; 

b) when the raw material, formula and production line are changed, which may influence the 
properties of products; 

c) in-cycle periodic inspection during normal production process or after a certain number of 
products have been accumulated (at least one time a year); 

d) when production resumes after suspension of production for more than half a year; 

e) when the delivery inspection is significantly different from the last type of inspection. 

8 Mark, packaging, transportation and stock 

8.1 Mark 

The external packaging shall have obvious marks including trademark, name and address of 
manufacturer, standard number, product name, specification, batch number and net content. 

。 ISO 2023 - All righ臼 reserved 7 
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