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1 SCOPE

This test method is used for determining the change of one or more functionally relevant parameters in e-textiles as a result 
of exposure to domestic washing and drying procedures. The procedures are applicable to e-textiles and e-textiles systems 
(e.g., e-textiles wearables) which will be exposed to washing and drying procedures. 

1.1 Principles of Test  The e-textile is exposed to (repeated) domestic cleaning procedures (which includes both washing and 
drying) up to a given number of cycles while monitoring one or more functional relevant parameters after specified cycles.

1.2 Terms and Definitions

1.2.1 Cleaning Cycle  Any hand-washing or machine-washing procedure combined with any of the drying procedures. 

1.2.2 Data Recorder  A measuring device used to record electrical resistance or electrical continuity.

1.2.3 Drying Procedures  Based on ISO 6330, any of the following item is a drying procedure:

•	 Line dry

•	 Drip line dry

•	 Flat dry

•	 Drip flat dry

•	 Flat press 

•	 Tumble dry

1.2.4 Hand Washing Procedure  A procedure of manual washing to clean e-textiles that does not use an automated washing 
device. 

1.2.5 Machine Washing Procedure  A washing procedure representing a domestic machine wash cycle. 

2 APPLICABLE DOCUMENTS

2.1 International Organization for Standardization (ISO)1 

ISO 139  Textiles Standard atmospheres for conditioning and testing

ISO 6330  Textiles Domestic washing and drying procedures for textile testing

1	 www.iso.org 



Copyright 2025 by IPC International, Inc. All rights reserved.
Page 2 of 4

IPC-TM-650
Number
2.3.43

Subject
E-Textiles Washing and Drying 

Date
02/2025

Revision

3 TEST SPECIMENS

3.1 Specimen Preconditioning  All test specimens shall be conditioned for ≥ 24 hours according to ISO 139. If other conditions 
are specified, they should be reported with the test results.

3.2 Specimen Description  The entire e-textile shall be tested. Any detachable electronics or hardware parts shall be removed 
from the e-textile prior to washing.

3.3 Number of Specimens  The number of test specimens shall be defined to respect the statistical treatment (at least five).

4 APPARATUS AND MATERIALS 

4.1 Washing Machine  Any washing device compliant with ISO 6330, or a domestic washing machine accommodating at least 
the following washing programs: 

•	 Delicate, Regular and Heavy (for top-loading vertical-axis machines)

•	 Delicate, Easy Care and Cotton (for front- or top-loading horizontal-axis machines)

4.2 Detergent  The instructions for detergent shall be followed from ISO 6330. Any other detergent used shall be reported. 

4.3 Ballast  A ballast is added to the washing procedure to meet the weight (total 2 kg) requirement of each cycle. For different 
types of ballasts for washing procedures, see ISO 6330. Any other textile-based materials can also be used. The type of ballast 
used shall be indicated in the report. 

4.4 Hand-Washing  Any suitable container with a specified capacity (5 L is the minimum amount for the capacity). 

4.5 Tumble Dryer  Any tumble dryer compliant with ISO 6330 or any domestic dryer capable of providing similar drying 
programs as standard.

4.6  Data recorder for functionality testing

5 PROCEDURES

5.1 Domestic Washing Machines

5.1.1  Using the data recorder, measure the initial value of the relevant functional parameter(s). Conduct a visual inspection of 
the specimen prior to testing.

5.1.2  Weigh the specimen(s) and add ISO 6330 base load (ballast) items to reach a total load of 2 kg. The weight of the 
specimen(s) should not exceed 1 kg. Depending on the weight of the specimen, multiple specimens may be washed at the same 
time.

5.1.3  ISO 6330 detergent no. 3 without bleach component and activator shall be used for machine type A and B. ISO 6330 
detergent no. 4 shall be used for machine type C. For type C, use 1.33 g per L, for machine type A 20 g per cycle, and for 
machine type B an adequate amount (see ISO 6330 for guidance). When using a domestic washing machine, choose the 
detergent for the machine type that resembles the domestic machine used for testing.
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5.1.4  Put the specimen(s), the base load items and detergent into the washing machine (either ISO 6330 compliant machine or 
domestic machine). Choose a suitable program provided in the standard. If using a domestic machine, choose a suitable program 
from the three programs mentioned in 4.1. (For guidance on the suitable program or cycle, see ISO 6330 Annex Z.)

5.1.5  Remove the specimen(s) after washing without stretching or twisting them. To complete a cleaning cycle, a suitable 
drying procedure shall be followed (see 1.2.3 for drying procedures).

5.1.6  After one cleaning cycle, a functionality test and visual inspection of the specimen shall be conducted after conditioning 
the specimen for ≥ 12 hours according to ISO 139. 

Multiple wash cycles may be conducted without intermediate drying and functionality testing/visual assessment. Wash cycles 
after which measurements are taken shall be reported.

5.1.7  Repeat until the desired cycle number is reached. (See ISO 6330 Annex Y for suitable cycle numbers.)

5.2 Handwashing 

5.2.1  Using the data recorder, measure the initial value of the relevant functional parameter(s). Conduct a visual inspection of 
the specimen prior to testing.

5.2.2  Fill the container with water of the intended temperature, for each L of water, add 1.05 g of ISO 6630 detergent no. 3 and 
stir until dissolved. Add the test specimen. Only one specimen shall be tested at the same time.

5.2.3  Let the specimen(s) soak for five minutes. Gently rub the specimen against itself, gently squeeze it and swish it around 
for one minute. Repeat both steps.

5.2.4  Remove the specimen from the suds and gently squeeze out as much water as possible. Discard the suds and refill the 
container with clean water. Return the specimen to the container.

5.2.5  Repeat the soaking and washing step with the clean water.

5.2.6  Carefully wring the specimen to remove as much water as possible

5.2.7  To complete a cleaning cycle, a suitable drying procedure shall be followed (see 1.2.3 for drying procedures).

5.2.8  After one cleaning cycle, a functionality test and visual inspection of the specimen shall be conducted after conditioning 
the specimen for ≥ 12 hours according to ISO 139. Multiple wash cycles may be conducted without intermediate drying and 
functionality testing/visual assessment. Cycles after which measurements are taken shall be reported.

5.2.9  Repeat until the desired cycle number is reached. (See ISO 6630 Annex Y for suitable cycle numbers.)
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6 TEST REPORT 

The report shall contain the following information: 

•	 Date and time of test

•	 Testing location and name of tester

•	 Environmental test conditions (if differing from ISO 139)

•	 Number of test specimens

•	 Description of test specimens

•	 Description/Specifications of washing and drying devices and other testing equipment

•	 Testing parameters/specifications: washing method (including temperature), drying method, number of test cycles

•	 Cycle count for intermediate testing

•	 Test results (parameter values before and after testing); if applicable: plotting of parameter values over time / cycle 
count),  or other types of measurements (e.g., tensile behavior)

•	 Visual Results of visual inspection before, during (if applicable) and after testing

•	 Any deviations from the presented methods

•	 Comments 
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IPC is a global trade association dedicated to furthering the competitive excellence and financial 
success of its members, who are participants in the electronics industry. 

In pursuit of these objectives, IPC will devote resources to management improvement and 
technology enhancement programs, the creation of relevant standards, protection of the 
environment, and pertinent government relations. 

IPC encourages the active participation of all its members in these activities and commits to full 
cooperation with all related organizations. 

IPC standards and publications are designed to serve the public interest through eliminating 
misunderstandings between manufacturers and purchasers, facilitating interchangeability and 
improvement of products, and assisting the purchaser in selecting and obtaining with minimum 
delay the proper product for their particular need. Existence of such IPC standards and publications 
shall not in any respect preclude any entity from manufacturing or selling products not conforming 
to such IPC standards and publication, nor shall the existence of such IPC standards and 
publications preclude their voluntary use.

IPC standards and publications are approved by IPC committees without regard to whether the 
IPC standards or publications may involve patents on articles, materials or processes. By such 
action, IPC does not assume any liability to any patent owner, nor does IPC assume any obligation 
whatsoever to parties adopting an IPC standard or publication. Users are wholly responsible for 
protecting themselves against all claims of liabilities for patent infringement.

The use and implementation of IPC standards and publications are voluntary and part of a 
relationship entered into by customer and supplier. When an IPC standard or publication is revised 
or amended, the use of the latest revision or amendment as part of an existing relationship is 
not automatic unless required by the contract. IPC recommends the use of the latest revision or 
amendment. 

IPC welcomes comments for improvements to any standard in its library. All comments will be 
provided to the appropriate committee.

If a change to technical content is requested, data to support the request is recommended. Technical 
comments to include new technologies or make changes to published requirements should be 
accompanied by technical data to support the request. This information will be used by the 
committee to resolve the comment.

To submit your comments, visit the IPC Status of Standardization page at www.ipc.org/status. 
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IPC explicitly prohibits:

•	 The integration or transfer of any data whether in the form of IPC books, standards, metadata, 
or other formats—into AI engines or algorithms by any person or entity, including authorized 
distributors and their end users.

•	 Activities involving data harvesting, text and data mining, enrichment, or the creation of 
derivative works based on this data, including the use of automated data collection methods or 
artificial intelligence. 

Any breach of these provisions is considered a copyright infringement unless expressly and 
formally authorized by IPC.


