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คณะกรรมการวิชาการรายสาขา คณะที่  12 
เครื่องใช้ไฟฟ้า 

 ประธานกรรมการ 
นายสุวิน  เลาหประสิทธิ์ ผู้ทรงคุณวุฒิ 

 กรรมการ 
นายอาทิตย์  วัสนมงคล ผู้ทรงคุณวุฒิจากอุตสาหกรรมพัฒนามูลนิธิ  

สถาบันไฟฟ้าและอิเล็กทรอนิกส์ 
 -  ผู้ทรงคุณวุฒิจากสำนักงานเศรษฐกิจอุตสาหกรรม 
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มาตรฐานผลิตภัณฑ์อุตสาหกรรม ความปลอดภัยของเครื่องใช้ไฟฟ้าสำหรับใช้ในที่อยู่อาศัยและเครื่องใช้ไฟฟ้าอื่นที่
คล้ายกัน เล่ม 2(7) ข้อกำหนดเฉพาะสำหรับเครื่องซักผ้า ได้ประกาศใช้ครั้งแรกเป็นมาตรฐานผลิตภัณฑ์อุตสาหกรรม 
เครื่องซักผ้า เฉพาะด้านความปลอดภัย มาตรฐานเลขที่ มอก. 1463-2540 ประกาศในราชกิจจานุเบกษา เล่ม 115 ตอนที่ 10 ง 
ลงวันที่ 3 กุมภาพันธ์ พุทธศักราช 2541 และได้ประกาศยกเลิกมาตรฐานผลิตภัณฑ์อุตสาหกรรม เครื่องซักผ้า เฉพาะ
ด้านความปลอดภัยและกำหนดมาตรฐานผลิตภัณฑ์อุตสาหกรรม เครื่องซักผ้าใช้ในที่อยู่อาศัย – คุณลักษณะที่ต้องการ
ด้านความปลอดภัย มาตรฐานเลขที่ มอก. 1463-2556 ฉบับประกาศและงานทั่วไป เล่ม 130 ตอนพิเศษ 89 ง ลงวันที่ 
26 กรกฎาคม พุทธศักราช 2556 แต่เนื่องจากปัจจุบันอุตสาหกรรมเครื่องซักผ้า ได้มีการพัฒนาเป็นอันมากท้ังทางด้าน
การผลิตและเทคโนโลยี ดังนั้น เพื่อให้สอดคล้องกับเทคโนโลยีในปัจจุบัน จึงได้พิจารณาเห็นสมควรแก้ไขปรับปรุงโดย
ยกเลิกมาตรฐานเดิมและกำหนดมาตรฐานนี้ ขึ้นใหม่ 

มาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้กำหนดขึ้นโดยรับ IEC 60335-2-7 Edition 9.0 (2024-01) Household and 
similar electrical appliances - Safety - Part 2-7:  Particular requirements for washing machines มาใช้
โดยวิธีพิมพ์ซ้ำ (reprinting) ในระดับเหมือนกันทุกประการ (identical) โดยใช้ IEC ฉบับภาษาอังกฤษเป็นหลัก 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
คณะกรรมการมาตรฐานผลิตภัณฑ์อุตสาหกรรมได้พิจารณามาตรฐานนี้แล้ว เห็นสมควรเสนอรัฐมนตรีประกาศตาม
มาตรา 15 แห่งพระราชบัญญัติมาตรฐานผลิตภัณฑ์อุตสาหกรรม พ .ศ. 2511 ซึ่งแก้ไขเพิ่มเติมโดยพระราชบัญญัติ
มาตรฐานผลิตภัณฑ์อุตสาหกรรม (ฉบับที่ 7) พ.ศ. 2558 
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(5) 

 
ประกาศกระทรวงอุตสาหกรรม 

เรื่อง  กำหนดมาตรฐานผลิตภัณฑ์อุตสาหกรรม 
ความปลอดภัยของเครื่องใช้ไฟฟ้าสำหรับใช้ในที่อยู่อาศัยและเครื่องใช้ไฟฟ้าอ่ืนที่คล้ายกัน  

เล่ม 2(7) ข้อกำหนดเฉพาะสำหรับเครื่องซักผ้า 
 

โดยที่เป็นการสมควรปรับปรุงมาตรฐานผลิตภัณฑ์อุตสาหกรรม เครื่องซักผ้าใช้ในที ่อยู่อาศัย - 
คุณลักษณะที่ต้องการด้านความปลอดภัย มาตรฐานเลขที่ มอก. 1463-2556 

อาศัยอำนาจตามความในมาตรา 15 แห่งพระราชบัญญัต ิมาตรฐานผลิตภ ัณฑ์อ ุตสาหกรรม  
พ.ศ. 2511 ซึ ่งแก้ไขเพิ ่มเติมโดยพระราชบัญญัติมาตรฐานผลิตภัณฑ์อุตสาหกรรม (ฉบับที ่ 7) พ.ศ.  2558  
ร ั ฐมนตร ีว ่ าการกระทรวงอ ุตสาหกรรม  จ ึ งออกประกาศตามข ้อเสนอของคณะกรรมการมาตรฐาน
ผลิตภัณฑ์อุตสาหกรรม ไว้ดังนี้ 

ข้อ 1 ประกาศนี้เรียกว่า “ประกาศกระทรวงอุตสาหกรรม เรื่อง กำหนดมาตรฐานผลิตภัณฑ์อุตสาหกรรม 
ความปลอดภัยของเครื่องใช้ไฟฟ้าสำหรับใช้ในที่อยู่อาศัยและเครื่องใช้ไฟฟ้าอ่ืนที่คล้ายกัน เล่ม 2(7) ข้อกำหนดเฉพาะ
สำหรับเครื่องซักผ้า พ.ศ. 25xx” 

ข้อ 2 ประกาศนี้ให้มีผลนับแต่กฎกระทรวงว่าด้วยการกำหนดให้ผลิตภัณฑ์อุตสาหกรรม เครื่องซักผ้า 
ต้องเป็นไปตามมาตรฐานเลขที่ มอก. 60335 เล่ม 2(7)-25XX ใช้บังคับเป็นต้นไป 

ข้อ 3 ให้ยกเลิกประกาศกระทรวงอุตสาหกรรม ฉบับที่  ๔๕๓๙ (พ.ศ. ๒๕๕๖) ออกตามความใน
พระราชบัญญัติมาตรฐานผลิตภัณฑ์อุตสาหกรรม พ.ศ. ๒๕๑๑ เรื ่อง ยกเลิกมาตรฐานผลิตภัณฑ์อุตสาหกรรม  
เครื่องซักผ้า เฉพาะด้านความปลอดภัยและกำหนดมาตรฐานผลิตภัณฑ์อุตสาหกรรม เครื่องซักผ้าใช้ในที่อยู่อาศัย – 
คุณลักษณะที่ต้องการด้านความปลอดภัย ลงวันที่ 1 เมษายน พ.ศ. 2556 

ข้อ 4 ให้กำหนดมาตรฐานผลิตภัณฑ์อุตสาหกรรม ความปลอดภัยของเครื่องใช้ไฟฟ้าสำหรับใช้ในที่อยู่
อาศัยและเครื่องใช้ไฟฟ้าอื่นที่คล้ายกัน เล่ม 2(7) ข้อกำหนดเฉพาะสำหรับเครื่องซักผ้า มาตรฐานเลขที่ มอก. 60335 
เล่ม 2(7)-25XX ขึ้นใหม่ ดังมีรายละเอียดท้ายประกาศนี้ 

ประกาศ ณ วันที่                         พ.ศ. ๒๕xx 

  

 รัฐมนตรีว่าการกระทรวงอุตสาหกรรม 
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มาตรฐานผลิตภัณฑ์อุตสาหกรรม 
ความปลอดภัยของเครื่องใช้ไฟฟ้าสำหรับใช้ใน 
ที่อยู่อาศัยและเครื่องใช้ไฟฟ้าอื่นที่คล้ายกัน  

เล่ม 2(7) ข้อกำหนดเฉพาะสำหรับเครือ่งซักผ้า 
บททั่วไป 

มาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้กำหนดขึ้นโดยรับ IEC 60335-2-7 Edition 9.0 (2024-01) Household and 
similar electrical appliances - Safety - Part 2-7:  Particular requirements for washing machines มาใช้
โดยวิธีพิมพ์ซ้ำ (reprinting) ในระดับเหมือนกันทุกประการ (identical) โดยใช้ IEC ฉบับภาษาอังกฤษเป็นหลัก 

1.  ขอบข่าย 
ให ้เป ็นไปตามที ่กำหนดใน IEC 60335–1 Household and similar electrical appliances - Safety - Part 1: 
General requirements ข้อ 1. โดยแทนข้อความดังนี้ 

มาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้เกี่ยวกับความปลอดภัยของเครื่องซักผ้าไฟฟ้าสำหรับ ใช้ในที่อยู่อาศัยและการใช้ที่
คล้ายกัน ซึ่งมีจุดประสงค์เพื่อซักผ้าและสิ่งทอ โดยมีแรงดันไฟฟ้าที่กำหนดไม่เกิน 250 V สำหรับเครื่องใช้ไฟฟ้า 1-เฟส 
และ 480 V สำหรับเครื่องใช้ไฟฟ้าอื่น ๆ รวมถึงเครื่องใช้ไฟฟ้าที่รับแรงดันไฟฟ้ากระแสตรง (DC) และเครื่องใช้ไฟฟ้า
ทำงานด้วยแบตเตอรี่ 

มาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้ยังเกี่ยวกับความปลอดภัยของเครื่องซักผ้าไฟฟ้าสำหรับใช้ในที่อยู่อาศัยและการใช้ 
ที่คล้ายกัน โดยใช้สารอิเล็กโทรไลต์แทนผงซักฟอก ข้อกำหนดเพิ่มเติมด้านมาตรฐานสำหรับเครื่องใช้ไฟฟ้าเหล่านี้มี
กำหนดให้ไว้ในภาคผนวก CC 

หมายเหตุ 101 แนวทางด้านสารสนเทศมีกำหนดให้ไว้ในภาคผนวก DD ซึ่งสามารถใช้เป็นข้อกำหนดเพื่อให้แน่ใจว่าได้ระดับ 
การป้องกันอันตรายทางไฟฟ้าและทางความร้อนที่ยอมรับได้ สำหรับเครื่องซักผ้าที่ประกอบด้วยตัวรีดน้ำขับด้วย
กำลังไฟฟ้า (power driven wringer) 

เครื่องใช้ไฟฟ้าที่ไม่มีเจตนาให้ใช้ในที่อยู่อาศัยปกติ  แต่ถึงกระนั้นก็ตาม อาจเป็นต้นกำเนิดอันตรายต่อสาธารณะ  
เช่น เครื่องใช้ไฟฟ้าที่มีเจตนาให้คนทั่วไปใช้ในร้านค้า ในอุตสาหกรรมขนาดย่อม และในฟาร์ม เป็นต้น อยู่ในขอบข่าย
ของมาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้ 

ตราบเท่าที่ปฏิบัติได้ มาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้เกี่ยวกับต้นเหตุอันตรายสามัญ (common hazard) ที่เกิดจาก
เครื่องซักผ้าซึ่งทุกคนเผชิญอยู่ทั้งในและรอบ ๆ บ้าน อย่างไรก็ตาม โดยทั่วไปมาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้ไม่คำนึงถึง 

- คน (รวมถึงเด็ก) ซ่ึง 

• ความสามารถทางกายภาพ ทางประสาทสัมผัสหรือจิตใจ หรือ 

• ขาดประสบการณแ์ละความรู้  

ที่ทำให้ไม่สามารถใช้เครื่องใช้ไฟฟ้าได้อย่างปลอดภัยโดยปราศจากการควบคุมดูแลหรือการสอน 
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ข้อควรคำนึงถึงมีดังนี้ 

- เครื่องใช้ไฟฟ้าที่มีเจตนาให้ใช้ในยานพาหนะ บนเรือหรือเครื่องบิน อาจต้องมีข้อกำหนดเพ่ิม 

- ในหลายประเทศมีข้อกำหนดเพิ ่มเติมโดยกระทรวงสาธารณสุข กระทรวงแรงงาน การประปา และองค์กร
สาธารณูปโภคท่ีคล้ายกัน 

มาตรฐานผลิตภัณฑ์อุตสาหกรรมนี้ไม่ใช้กับ 

- เครื่องซักผ้าที่มีเจตนาให้ใช้ในงานอุตสาหกรรมโดยเฉพาะ (ISO 10472-2) 

- เครื ่องใช้ไฟฟ้าที ่มีเจตนาให้ใช้ในสถานที ่ที ่ม ีภาวะพิเศษ เช่น บรรยากาศมีการกัดกร่อนหรือการระเบิด  
(ฝุ่น ไอระเหย หรือก๊าซ) 

-  เครื่องซักผ้าที่มีอุปกรณ์กำเนิดไอน้ำซึ่งผลิตไอน้ำที่ความดันเกิน 50 kPa 

- เครื่องซักผ้าสำหรับใช้เชิงพาณิชย์รวมถึงเครื่องซักผ้าสำหรับใช้ส่วนกลางในกลุ่มห้องชุดหรือในสถานประกอบการ 
ม ี เคร ื ่ องซ ักผ ้ าอ ัต โนม ัต ิ ให ้ ล ู กค ้ า ใช้  (washing machines for commercial use including those for 
communal use in blocks of flats or in launderettes) (IEC 60335-2-122) 

2.  เอกสารอ้างอิง 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 2. 

3.  บทนิยาม 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 3. 

4.  ข้อกำหนดทั่วไป 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 4. 

5.  ภาวะทั่วไปสำหรับการทดสอบ 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 5. 

6.  การจำแนกประเภท 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 6. 

7.  การทำเครื่องหมายและฉลาก และข้อปฏิบัต ิ
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 7. 

8.  การป้องกันการเข้าถึงส่วนมีไฟฟ้า 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 8. 

9.  การเริ่มเดินเคร่ืองใช้ไฟฟ้าทำงานด้วยมอเตอร์ 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 9. 
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10.  กำลังไฟฟ้าเข้าและกระแสไฟฟ้า 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 10. 

11.  การเกิดความร้อน 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 11. 

12.  การประจุแบตเตอรี่ไอออนโลหะ 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 12. 

13.  กระแสไฟฟ้าร่ัวและความทนทานไฟฟ้าที่อุณหภูมิทำงาน 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 13. 

14.  แรงดันไฟฟ้าเกินชั่วครู่ 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 14. 

15.  ความต้านทานต่อความชื้น 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 15. 

16.  กระแสไฟฟ้าร่ัวและความทนทานไฟฟ้า 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 16. 

17.  การป้องกันโหลดเกนิของหม้อแปลงไฟฟ้าและวงจรไฟฟ้าที่เกี่ยวข้อง 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 17. 

18.  ความทนทาน 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 18. 

19.  การทำงานผิดปกต ิ
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 19. 

20.  เสถียรภาพและความเสี่ยงอันตรายทางกล 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 20. 

21.  ความแข็งแรงทางกล 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 21. 

22.  สิ่งสร้าง 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 22. 
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23.  การเดินสายไฟฟ้าภายใน 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 23. 

24.  ส่วนประกอบ 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 24. 

25.  การต่อวงจรกับแหลง่จ่ายไฟฟ้า และสายอ่อนภายนอก 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 25. 

26.  ขั้วต่อสำหรับตัวนำภายนอก 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 26. 

27.  การจัดเตรียมสำหรับการต่อกับดิน 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 27. 

28.  หมุดเกลียวและสิ่งตอ่วงจร 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 28. 

29.  ระยะห่างในอากาศ ระยะห่างตามผิวฉนวน และฉนวนของแข็ง 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 29. 

30.  ความต้านทานต่อความร้อนและไฟไหม ้
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 30. 

31.  ความต้านทานต่อการเกิดสนิม 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 31. 

32.  การแผ่รังสี ความเป็นพิษ และความเสี่ยงอันตรายที่คล้ายกัน 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ข้อ 32. 

ภาคผนวก 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 ภาคผนวก 

บรรณานุกรม 
รายละเอียดให้เป็นไปตาม IEC 60335-2-7:2024 บรรณานุกรม ใช้สํ
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  

SAFETY –  
 

Part 2-7: Particular requirements for washing machines 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC 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 https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 60335-2-7 has been prepared by IEC technical committee 61: Safety of household and 
similar electrical appliances. It is an International Standard. 

This ninth edition cancels and replaces the eighth edition published in 2019. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) alignment with IEC 60335-1:2020; 
b) conversion of some notes to normative text (Clause 1, 20.104, 20.105); 
c) addition of requirements for restarting the spin cycle of agitator washing machines and 

impeller washing machines (20.108); 
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d) addition of requirements for remote operation (22.51); 
e) application of test probe 19 has been introduced (8.1.1, 20.2). 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

61/7018/FDIS 61/7084/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts of the IEC 60335 series, under the general title: Household and similar 
electrical appliances – Safety, can be found on the IEC website. 

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its 
amendments unless that edition precludes it; in that case, the latest edition that does not 
preclude it is used. It was established on the basis of the sixth edition (2020) of that standard. 

NOTE 1 When "Part 1" is mentioned in this standard, it refers to IEC 60335-1. 

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to convert 
that publication into the IEC standard: Particular requirements for washing machines. 

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies as 
far as is reasonable. When this standard states "addition", "modification" or "replacement", the 
relevant text in Part 1 is to be adapted accordingly. 

NOTE 2 The following numbering system is used: 

– subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1; 

– unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including 
those in a replaced clause or subclause; 

– additional Annexes are lettered AA, BB, etc. 

NOTE 3 The following print types are used: 

– requirements: in roman type; 
– test specifications: in italic type; 
– notes: in small roman type. 

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the 
associated noun are also in bold. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 
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NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing 
organizations can need a transitional period following publication of a new, amended or revised IEC publication in 
which to make products in accordance with the new requirements and to equip themselves for conducting new or 
revised tests. 

It is the recommendation of the committee that the content of this publication be adopted for implementation nationally 
not earlier than 12 months or later than 36 months from the date of publication. 
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INTRODUCTION 

It has been assumed in the drafting of this International Standard that the execution of its 
provisions is entrusted to appropriately qualified and experienced persons. 

Guidance documents concerning the application of the safety requirements for appliances can 
be accessed via TC 61 supporting documents on the IEC website  

https://www.iec.ch/tc61/supportingdocuments 

This information is given for the convenience of users of this International Standard and does 
not constitute a replacement for the normative text in this standard. 

This standard recognizes the internationally accepted level of protection against hazards such 
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in normal 
use taking into account the manufacturer's instructions. It also covers abnormal situations that 
can be expected in practice and takes into account the way in which electromagnetic 
phenomena can affect the safe operation of appliances. 

This standard takes into account the requirements of IEC 60364 as far as possible so that there 
is compatibility with the wiring rules when the appliance is connected to the supply mains. 
However, national wiring rules can differ. 

If an appliance within the scope of this standard also incorporates functions that are covered 
by another part 2 of IEC 60335, the relevant part 2 is applied to each function separately, as 
far as is reasonable. If applicable, the influence of one function on the other is taken into 
account. 

When a part 2 standard does not include additional requirements to cover hazards dealt with in 
Part 1, Part 1 applies. 

NOTE 1 This means that the technical committees responsible for the part 2 standards have determined that it is 
not necessary to specify particular requirements for the appliance in question over and above the general 
requirements. 

This standard is a product family standard dealing with the safety of appliances and takes 
precedence over horizontal and generic standards covering the same subject. 

NOTE 2 Horizontal publications, basic safety publications and group safety publications covering a hazard are not 
applicable since they have been taken into consideration when developing the general and particular requirements 
for the IEC 60335 series of standards. 

An appliance that complies with the text of this standard will not necessarily be considered to 
comply with the safety principles of the standard if, when examined and tested, it is found to 
have other features that impair the level of safety covered by these requirements. 

An appliance employing materials or having forms of construction differing from those detailed 
in the requirements of this standard may be examined and tested according to the intent of the 
requirements and, if found to be substantially equivalent, may be considered to comply with the 
standard. 

NOTE 3 Standards dealing with non-safety aspects of household appliances are: 

– IEC standards published by TC 59 concerning methods of measuring performance; 

– CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions; 

– CISPR 14-2 concerning electromagnetic immunity; 

– IEC standards published by TC 111 concerning environmental matters. 
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part 2-7: Particular requirements for washing machines 

 
 
 

1 Scope 

This clause of Part 1 is replaced by the following. 

This part of IEC 60335 deals with the safety of electric washing machines for household and 
similar use, that are intended for washing clothes and textiles, their rated voltage being not 
more than 250 V for single-phase appliances and 480 V for other appliances including direct 
current (DC) supplied appliances and battery-operated appliances. 

This standard also deals with the safety of electric washing machines for household and similar 
use employing an electrolyte instead of detergent. Additional requirements for these appliances 
are given in normative Annex CC. 

NOTE 101 Guidance is given in informative Annex DD for requirements that can be used to ensure an acceptable 
level of protection against electrical and thermal hazards for washing machines fitted with a power driven wringer. 

Appliances not intended for normal household use but which nevertheless can be a source of 
danger to the public, such as appliances intended to be used by laymen in shops, in light 
industry and on farms, are within the scope of this standard. 

As far as is practicable, this standard deals with the common hazards presented by washing 
machines that are encountered by all persons in and around the home. However, in general, it 
does not take into account: 

– persons (including children) whose: 

• physical, sensory or mental capabilities; or 

• lack of experience and knowledge 
prevents them from using the appliance safely without supervision or instruction; 

– children playing with the appliance. 

Attention is drawn to the fact that: 

– for washing machines intended to be used in vehicles or on board ships or aircraft, additional 
requirements can be necessary; 

– in many countries additional requirements are specified by the national health authorities, 
the national authorities responsible for the protection of labour, the national water supply 
authorities and similar authorities. 

This standard does not apply to: 

– washing machines intended exclusively for industrial purposes (ISO 10472-2); 
– appliances intended to be used in locations where special conditions prevail, such as the 

presence of a corrosive or explosive atmosphere (dust, vapour or gas); 
– washing machines incorporating steam generating devices in which steam is produced at a 

pressure exceeding 50 kPa;  
– washing machines for commercial use including those for communal use in blocks of flats 

or in launderettes (IEC 60335-2-122). 
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2 Normative references 

This clause of Part 1 is applicable except as follows. 

Addition: 

IEC 60068-2-52, Environmental testing – Part 2-52: Tests – Test Kb: Salt mist, cyclic (sodium, 
chloride solution) 

IEC 60079-15, Explosive atmospheres – Part 15: Equipment protection by type of protection "n"  

IEC 60584-1, Thermocouples – Part 1: EMF specifications and tolerances 

IEC 60730-2-12:2015, Automatic electrical controls − Part 2-12: Particular requirements for 
electrically operated door locks 

ISO 1817:2022, Rubber, vulcanized or thermoplastic – Determination of the effect of liquids 

3 Terms and definitions 

This clause of Part 1 is applicable except as follows. 

3.1 Definitions relating to physical characteristics 

3.1.9 Modification: 

Replace the first paragraph with the following: 

operation of the appliance under the following conditions. 

The appliance is filled with dry textile material having a mass equal to the maximum mass stated 
in the instructions, and with the maximum quantity of water for which it is constructed. However, 
if the power input or current is higher when only 50 % of the textile material is used, the 
appliance is operated with this load instead if this gives more unfavourable conditions than the 
full load during the test of Clause 11. 

Note 101 to entry: For some appliances incorporating a programmer, using the 50 % reduced load can result in 
automatic selection of a reduced wash programme. 

The temperature of the water is: 

• 65 °C ± 5 °C for appliances without heating elements; 

• 15 °C ± 5 °C for appliances without heating elements and intended for connection to the 
cold water supply only; 

• 15 °C ± 5 °C for other appliances. 

If the appliance does not incorporate a programmer, the water is heated to 90 °C ± 5 °C or as 
high as the construction will allow if lower, before starting the first washing period. 

The textile material consists of pre-washed double-hemmed cotton sheets having dimensions 
approximately 700 mm × 700 mm and a specific mass between 140 g/m2 and 175 g/m2 in the 
dry condition. 
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For impeller washing machines, if the textile material does not move properly during 
operation: 

• the quantity of textile material may be reduced until the maximum power input of the motor 
is attained; or 

• a textile material comprising pre-washed double-hemmed cotton sheets, having dimensions 
of approximately 900 mm × 900 mm and a mass between 90 g/m2 and 110 g/m2 in the dry 
condition, may be used. 

However, for impeller washing machines, in case of doubt, the test is carried out using the 
reduced quantity of textile material. 

A steam generator intended to be filled by hand is filled according to the instructions, water 
being added to maintain the steam generation. 

A steam generator intended to be filled automatically is connected to the water mains. 

3.5 Definitions relating to types of appliances 

3.5.101 
agitator washing machine 
washing machine in which the textiles are substantially immersed in the washing water, the 
mechanical action being produced by a device, moving about or along its vertical axis with a 
reciprocating motion (an agitator)  

Note 1 to entry: This device usually extends above the maximum water level. 

3.5.102 
impeller washing machine 
washing machine in which the textiles are substantially immersed in the washing water, the 
mechanical action being produced by a device rotating about its axis continuously or which 
reverses after a number of revolutions (an impeller)  

Note 1 to entry: The uppermost point of this device is substantially below the minimum water level. 

3.5.103 
drum washing machine 
washing machine in which the textiles are placed in either a horizontal drum or a drum that is 
inclined up to and including 45° from the horizontal and the textile is partially immersed in the 
washing water, the mechanical action being produced by rotation of the drum about its axis, the 
movement being either continuous or periodically reversed 

3.6 Definitions relating to parts of an appliance 

3.6.101 
steam generator 
device in which steam is produced at a pressure not exceeding 50 kPa and in which the pressure 
drops to atmospheric pressure when the steam is not supplied 

4 General requirement 

This clause of Part 1 is applicable. 

5 General conditions for the tests 

This clause of Part 1 is applicable except as follows. 
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5.2 Addition: 

The relevant tests of 21.101, 21.102 and 22.104 shall be carried out on the same appliance as 
that used for the test of Clause 18. 

5.3 Addition: 

The test of 15.101 is carried out before the test of 15.3. 

The relevant tests of 21.101 and 21.102 are carried out before the test of Clause 18. The test 
of 22.104 is carried out after the test of Clause 18. 

5.7 Addition: 

Doubt is considered to exist if the temperature of the water is within 6 K of the boiling point and 
the difference between the temperature rise of the relevant part and the limit specified does not 
exceed 25 K minus the room temperature. 

6 Classification 

This clause of Part 1 is applicable except as follows. 

6.1 Modification: 

Replace the first paragraph with the following: 

Appliances shall be of class I, class II or class III. 

6.2 Addition: 

Appliances shall be at least IPX4. 

7 Marking and instructions 

This clause of Part 1 is applicable except as follows. 

7.1 Addition: 

Appliances without automatic water level control shall be marked with the maximum water level. 

Appliances not intended for connection to the hot water supply and not provided with heating 
elements shall be marked with the substance of the following: 

CAUTION: Do not connect to the hot water supply. 

7.10 Addition: 

If the off position is only indicated by letters, the word "off" shall be used. 

7.12 Addition: 

The instructions shall specify the maximum mass of dry cloth in kilograms to be used in the 
appliance. 
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The instructions shall include the substance of the following: 

This appliance is intended to be used in household and similar applications such as: 

• staff kitchen areas in shops, offices and other working environments; 

• farm houses; 

• by clients in hotels, motels and other residential type environments; 

• bed and breakfast type environments. 

If the manufacturer wants to limit the use of the appliance to less than the above, this shall be 
clearly stated in the instructions. 

7.12.1 Addition: 

For appliances having ventilation openings in the base, the installation instructions shall state 
that the openings must not be obstructed by a carpet. 

7.15 Addition: 

The caution relating to connection to the hot water supply shall be on the appliance at its point 
of attachment to the water supply. 

8 Protection against access to live parts 

This clause of Part 1 is applicable except as follows.  

8.1.1 Addition: 

For parts of appliances situated not more than 850 mm above the floor after installation or in 
normal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied 
wherever test probe 18 is used and with the same test conditions used for test probe 18.  

9 Starting of motor-operated appliances 

This clause of Part 1 is not applicable. 

10 Power input and current 

This clause of Part 1 is applicable except as follows. 

10.1 Addition: 

The selected representative period is the period, such as filling with water, washing, rinsing, 
water extraction, spinning or braking during which the power input is the highest. 

10.2 Addition: 

The selected representative period is the period, such as filling with water, washing, rinsing, 
water extraction, spinning or braking during which the current is the highest. 

11 Heating 

This clause of Part 1 is applicable except as follows. 
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11.3 Addition: 

Where the external accessible surfaces are suitably flat and access permits, then the test 
probe of Figure 101 may be used to measure the temperature rises of external accessible 
surfaces specified in Table 101. The probe is applied with a force of 4 N ± 1 N to the surface 
in such a way that the best possible contact between the probe and the surface is ensured. The 
measurement is performed after a contact period of 30 s. 

The probe may be held in place using a laboratory stand clamp or similar device. Any measuring 
instrument giving the same results as the probe may be used. 

11.7 Modification: 

Replace the first paragraph with the following: 

Appliances incorporating a programmer are operated for three cycles with the programme that 
results in highest temperature rises, with a rest period of 4 min between cycles. 

Other appliances are operated for three cycles, with a rest period of 4 min between cycles. 
Each cycle consists of the following operations: 

– for appliances without means for water 
extraction and for washing machines with a 
hand-operated wringer, 

washing; 

– for appliances having a single drum for 
washing and water extraction, 

washing followed by water extraction; 

– for appliances having separate drums for 
washing and water extraction that cannot 
be used simultaneously, 

washing and water extraction separated by 
an additional 4 min rest period; 

– for appliances having separate drums for 
washing and water extraction that can be 
used simultaneously, 

washing together with water extraction so 
that the operations terminate 
simultaneously; 

– for appliances having a single drum for 
washing, water extraction and drying 

 

 • that allow the same quantity of textile 
material to be washed and dried in the 
drum, 

washing followed by water extraction, 
followed by drying; 

 • that, according to the instructions, only 
allow a portion of the washed textile 
material to be dried in the drum, 

washing followed by water extraction 
followed by two drying periods, with an 
additional rest period of 4 min before each 
drying period. In this case only two cycles 
of operation are carried out. 

 

For appliances incorporating a timer, the washing period, the water extraction period and the 
drying period are equal to the maximum period allowed by the timer. 

For appliances without a timer: 

– the washing period has a duration of: 

• 6 min, for impeller washing machines; 

• 18 min, for agitator washing machines; 

• 25 min for drum washing machines unless a longer period is stated in the instructions; 
– the water extraction period has a duration of 5 min. 
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The rest period, including any braking time, has a duration of 4 min. 

After the specified sequence of operation, discharge pumps that are driven by a separate motor 
and switched on and off manually, are subjected to three operating periods separated by rest 
periods of 4 min. Each operating period is equal to 1,5 times the period necessary to empty the 
appliance when filled to the maximum water level during normal use. The outlet of the water 
discharge pipe is 900 mm above the floor. 

Replace the first dashed item of the third paragraph with the following: 

– the battery that has been fully discharged is charged for 1 h, while the appliance is 
operated as specified performing its intended function, if allowed by the construction of the 
appliance. 

11.8 Modification:  

Replace the first paragraph with the following: 

During the test, the temperature rises are monitored continuously for one cycle and shall not 
exceed the values shown in Table 3 and Table 101. 

Table 101 – Maximum temperature rises for specified external accessible surfaces 
under normal operating conditions 

Surface Temperature rise of external accessible surfaces a, c 

K 

Surfaces of appliances situated not more than 
850 mm above the floor after installation 

Surfaces situated more 
than 850 mm above the 
floor after installation b Front surfaces Other surfaces b 

Bare metal 38 42 42 

Coated metal d 42 49 49 

Glass and ceramic 51 56 56 

Plastic and plastic 
coating > 0,4 mm e, f 

58 62 62 

NOTE The temperature rise limits of handles, knobs, grips, keyboards, keypads and similar parts are specified 
in Table 3.  

a Temperature rises are not measured on 
 – the underside of appliances intended to be used on a working surface or floor, where these surfaces are 

inaccessible to a 75 mm diameter probe having a hemispherical end, 
 – the rear surface of appliances which, according to the instructions, shall be placed against a wall and 

where these surfaces are inaccessible to a 75 mm diameter probe having a hemispherical end, 
 – hot water supply fittings and hoses. 

b If these values are exceeded, the test is allowed to be repeated with the appliance moved away from the test 
corner wall. The test is repeated for 1 cycle. 

c For surfaces within 25 mm from air outlets, the values may be increased by 10 K. 
d Metal is considered coated when a coating having a minimum thickness of 90 µm made of enamel, powder or 

non-substantially plastic coating is used. 

e The temperature rise limit of plastic also applies for plastic material having a metal finish of thickness less 
than 0,1 mm. 

f When the thickness of the plastic coating does not exceed 0,4 mm, the temperature rise limits of coated metal 
for underlying metal apply or the temperature rise limits for glass or ceramic material for underlying glass or 
ceramic material apply. 
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12 Charging of metal-ion batteries 

This clause of Part 1 is applicable. 

13 Leakage current and electric strength at operating temperature 

This clause of Part 1 is applicable except as follows. 

13.2 Modification: 

Replace the last two dashed items in the eighth paragraph with the following: 

– for stationary class I appliances 3,5 mA, or 1 mA per kW of rated power input 
with a maximum of 5 mA, whichever is higher 

 

14 Transient overvoltages 

This clause of Part 1 is applicable. 

15 Moisture resistance 

This clause of Part 1 is applicable except as follows. 

15.2 Replacement: 

Appliances shall be constructed so that spillage of liquid in normal use does not affect their 
electrical insulation even if an inlet valve fails to close. 

Compliance is checked by the following test. 

Appliances with type X attachment, except those having a specially prepared cord, are fitted 
with the lightest permissible type of flexible cord of the smallest cross-sectional area specified 
in Table 13. 

Appliances intended to be filled with water by the user are completely filled with the spillage 
solution. A further quantity of this solution equal to 15 % of the capacity of the appliance or 
0,25 l, whichever is greater, is poured in steadily over a period of 1 min. 

Other appliances are operated until the maximum water level is reached, and 5 g of the 
detergent specified in normative Annex AA is added for each litre of water in the appliance. 
Each inlet valve is held open and the filling is continued for 15 min after first evidence of 
overflow or until the inflow is automatically stopped by other means. The appropriate tests being 
applied one at a time to each inlet valve. 

For appliances that are loaded from the front, the door is then opened if this can be achieved 
manually and without damage to the door interlock system. 

For all appliances, 0,5 l of the spillage solution is rapidly poured over the top of the appliance 
so that the spillage solution flows over the surfaces of the appliance that incorporate controls, 
the controls being placed in the on position. The controls are then operated through their 
working range, this operation being repeated after a period of 5 min. 
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Any commercially available non-ionic rinsing agent may be used, but if there is any doubt with 
regards to the test results, the rinsing agent shall have the following properties: 

– viscosity, 17 mPa⋅s; 
– pH, 2,2 (1 % in water) 

– and its composition shall comprise the following substances: 

• Plurafac ® LF 2211  15,0 % parts by mass 

• Cumene sulfonate (40 % solution) 11,5 % parts by mass 

• Citric acid (anhydrous)  3,0 % parts by mass 

• Deionized water 70,5 % parts by mass 

 

The appliance shall then withstand the electric strength test of 16.3 and inspection shall show 
that there is no trace of water on insulation that could result in a reduction of clearances or 
creepage distances below the values specified in Clause 29. 

15.101 Appliances shall be constructed so that foaming does not affect electrical insulation. 

Compliance is checked by the following test that is carried out immediately after that of 15.2. 

The appliance is operated under the conditions specified in Clause 11 but at rated voltage for 
one complete cycle with the programme that results in the longest period of operation. A 
quantity of detergent necessary to cause foaming is added. The composition of the detergent 
is specified in normative Annex AA. 

For appliances incorporating a detergent dispenser, the solution is added manually at the point 
in the cycle when it would be dispensed automatically during normal use. For other appliances, 
the solution is added before starting the cycle. 

The appliance shall then withstand the electric strength test of 16.3. 

The appliance is kept in a test room having a normal atmosphere for 24 h before being subjected 
to the test of 15.3. 

16 Leakage current and electric strength 

This clause of Part 1 is applicable, except as follows.  

16.2 Modification  

Replace the last two dashed items in the fourth paragraph with the following: 

– for stationary class I appliances 3,5 mA, or 1 mA per kW of rated power input 
with a maximum of 5 mA, whichever is higher 

 

___________ 
1  Plurafac ® LF 221 is the trade name of a product supplied by BASF. This information is given for the convenience 

of users of this document and does not constitute an endorsement by IEC of this product. 
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17 Overload protection of transformers and associated circuits 

This clause of Part 1 is applicable. 

18 Endurance 

This clause of Part 1 is replaced by the following. 

18.101 Appliances shall be constructed so that the lid or door interlock withstands the stresses 
to which it can be exposed in normal use. 

Compliance is checked by the following test. 

The lid or door is opened as in normal use and the force applied to the handle, or actuating 
means of the release mechanism, is measured. The force required to close the lid or door is 
also measured. 

The lid or door is then subjected to 10 000 cycles of opening and closing. For the first 
6 000 cycles, the appliance is supplied at rated voltage and operated so that the interlock 
mechanism is energized and de-energized each cycle. For the last 4 000 cycles, the appliance 
is not connected to the supply mains. For appliances having a drying function, the total number 
of cycles is increased to 13 000, the first 9 000 cycles being carried out with the interlock 
mechanism energized and de-energized each cycle. 

If the interlock complies with IEC 60730-2-12:2015, the appliance is not connected to the supply 
mains during this test. If the interlock operates more than once during normal operation, it is 
operated for this number of times during each cycle. 

Lids are opened each time by approximately 45° and doors by 90°, the speed of opening being 
approximately 1,5 m/s. The force applied to open the lid or door is twice the measured opening 
force, with a minimum of 50 N and a maximum of 200 N. 

Doors are closed at a speed of approximately 1,5 m/s, the force applied being five times the 
measured closing force, with a minimum of 50 N and a maximum of 200 N. Lids are allowed to 
close under their own weight but if they fail to latch, a force of five times the measured closing 
force is applied, with a minimum of 50 N and a maximum of 200 N. 

After the tests, compliance with the relevant requirements of 20.103 to 20.105 shall not be 
impaired. 

18.102 The braking mechanism of appliances having a lid that can be opened during the water 
extraction period shall withstand the stresses to which they can be exposed in normal use. 

Compliance is checked by the following test. 

The appliance is supplied at 1,06 times rated voltage and operated under normal operation 
until the motor has reached its highest speed. The lid is then fully opened. The test is repeated 
after the drum has been at rest for a period long enough to ensure that the appliance does not 
attain an excessive temperature according to Table 3. 

The test is carried out 1 000 times, the textile material being re-saturated with water at least 
every 250 times. 

After the test, the appliance shall be fit for further use and compliance with this standard shall 
not be impaired. 
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NOTE Forced cooling can be used to prevent excessive temperatures and to shorten the test. 

19 Abnormal operation 

This clause of Part 1 is applicable except as follows. 

19.1 Addition: 

For appliances incorporating a programmer or a timer, the tests of 19.2 and 19.3 are replaced 
by the test of 19.101. 

The test of 19.7 is not carried out on motors driving moving parts of an oscillating agitator. 

Appliances not intended for connection to the hot water supply and not provided with heating 
elements are also subjected to the test of 19.102. 

19.2 Addition: 

Restricted heat dissipation is obtained without water in the appliance or with the minimum 
amount of water to cover the heating elements, whichever is the more unfavourable. 

19.7 Addition: 

Appliances without a programmer or timer are operated for 5 min. 

19.9 Addition: 

The running overload test is carried out on appliances that have overload protective devices 
incorporating electronic circuits to protect the windings of the drum motor. However, the test 
is not carried out if the protective device senses the winding temperature directly. 

NOTE 101 Measuring winding resistance or winding current is not directly measuring the winding temperature. 

The appliance is operated under the conditions of Clause 11 for one cycle. The load is then 
increased so that the current through the motor windings is raised by 10 %. The appliance is 
operated again for the same cycle, the supply voltage being maintained at its original value. 
The load is again increased and the test is repeated until the protective device incorporating 
the electronic circuit operates or the motor stalls. 

19.13 Addition: 

The textile material shall not ignite and shall not show any charring or glowing. 

NOTE 101 Light brown colouring of the textile material or emission of smoke can be ignored. 

During the tests of 19.101 and 19.102, the temperature of windings shall not exceed the values 
specified in Table 8. 

The appliance shall comply with the appropriate requirements of 20.103 to 20.105 if it can still 
be operated. 

19.101 The appliance is supplied at rated voltage and operated under normal operation. 
Any fault condition or unexpected operation that can be applied in normal use is introduced. 

The fault conditions and unexpected operations to be applied are: 

– the programmer stopping in any position; 
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– disconnection and reconnection of one or more phases of the supply during any part of the 
programme; 

– open-circuiting or short-circuiting of components; 

– failure of a magnetic valve; 
– failure or blocking the mechanical parts of a water-level switch. This fault condition is not 

applied if: 

• the cross-sectional area of the tube supplying the air chamber is greater than 500 mm2 
with a minimum dimension of 10 mm; 

• the outlet of the chamber is at least 20 mm above the highest water level; and 

• the tube connecting the air chamber to the water-level switch is fixed so that there is no 
likelihood of bending or pinching; 

– puncture of the capillary tube of a thermostat; 
– the steam generator is operating without water. 

If operation without water in the appliance is a more unfavourable condition for starting any 
programme, the tests with that programme are carried out with the water valve closed. This 
valve is not adjusted after the programme has started to operate. 

NOTE The fault condition with: 

– the automatic filling device held open is covered by 15.2; 

– thermal controls short-circuited is covered by 19.4; 

– motor capacitors short-circuited or open-circuited is covered by 19.7; 

– the failure of door interlocks is covered by 24.1.4. 

19.102 Appliances not intended for connection to the hot water supply and not provided with 
heating elements are operated under the conditions of Clause 11, except that they are supplied 
at rated voltage and filled with water at a temperature of 65 °C ± 5 °C. 

20 Stability and mechanical hazards 

This clause of Part 1 is applicable except as follows. 

20.1 Modification: 

Replace the fifth and sixth paragraphs with the following: 

The appliance is empty or filled as specified for normal operation, whichever is more 
unfavourable. Doors and lids are closed and any castors turned to the most unfavourable 
position. 

20.2 Addition: 

For parts of appliances situated not more than 850 mm above the floor after installation or in 
normal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied 
wherever test probe 18 is used and with the same test conditions used for test probe 18. 

20.101 Drum washing machines that are loaded from the top through an opening with a 
hinged lid shall incorporate an interlock that de-energizes the motor before the lid opening 
exceeds 50 mm. 

If a removable or sliding lid is provided, the motor shall be de-energized as soon as the lid is 
removed or displaced and it shall not be possible to start the motor unless the lid is in the closed 
position. 
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The interlock shall be constructed so that unexpected operation of the appliance is unlikely 
unless the lid is in the closed position. 

Compliance is checked by inspection, by measurement and by the following test. 

Test probe B of IEC 61032 is applied with a force of 5 N and test probe 18 of IEC 61032 is 
applied with a force of 2,5 N in order to try and release any interlock that is needed to comply 
with the requirement. The interlock shall not release. 

20.102 Appliances shall not be adversely affected by an unbalanced load. 

Compliance is checked by the following test. 

The appliance is placed on a horizontal support and a load having a mass of 0,2 kg or 10 % of 
the maximum mass of the cloth specified in the instructions, whichever is greater, is fixed to the 
inside wall of the drum half-way along its length. 

The appliance is supplied at rated voltage and operated during the water extraction period. 

The test is carried out four times, the load being moved each time through an angle of 90° 
around the wall of the drum. 

If compliance relies on the operation of an electronic circuit, the test is repeated with the fault 
conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit. 

The appliance shall not overturn and the drum shall not hit other parts except the enclosure. 
After the test, the appliance shall be fit for further use. 

20.103 Drum washing machines that are loaded from the front or from the top, the door or 
lid shall be interlocked so that the appliance can only be operated when the door or lid is in the 
closed position. 

Compliance is checked by inspection, by manual test and by the following test. 

Test probe B of IEC 61032 is applied with a force of 5 N and test probe 18 of IEC 61032 is 
applied with a force of 2,5 N in order to try and release any interlock that is needed to comply 
with the requirement. The interlock shall not release. 

20.104 It shall not be possible to open the lid or door of the appliance while the drum speed 
exceeds 60 r/min if the drum has a rotational kinetic energy exceeding 1 500 J, or a maximum 
peripheral speed exceeding: 

– 20 m/s, for drums that rotate about the horizontal axis or an axis inclined up to and including 
45° from the horizontal; 

– 40 m/s, for drums that rotate about the vertical axis. 

Compliance is checked by the following test. 

The appliance is supplied at rated voltage and operated empty. The force determined during 
the test of 22.104 with the lid interlocked is applied to the lid or door in an attempt to open it. 

If compliance relies on the operation of an electronic circuit, the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit; 
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– the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the appliance. 
The tests are carried out with surge protective devices disconnected unless they incorporate 
spark gaps. 

It shall not be possible to open the lid or door while the drum speed exceeds 60 r/min. If the 
appliance is loaded from the front and the door can be opened, the motor shall be de-energized 
before the opening exceeds 50 mm. 

The rotational kinetic energy shall be calculated from the following formula: 

 E = mv2/4 

where 

E is the rotational kinetic energy, in J; 
m is the mass of cloth specified in the instructions, in kg; 
v is the maximum peripheral speed of the drum, in m/s. 

If the electronic circuit is programmable, the software shall contain measures to control the 
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant 
requirements of normative Annex R. 

20.105 Appliances shall have an automatic means for switching off the motor, or for reducing 
the drum speed to 60 r/min, when the lid or door is opened if the drum has a rotational kinetic 
energy not exceeding 1 500 J calculated in accordance with 20.104 and a peripheral speed not 
exceeding: 

– 20 m/s, for drums that rotate about the horizontal axis or an axis inclined up to and 
including 45° from the horizontal; 

– 40 m/s, for drums that rotate about the vertical axis. 

Compliance is checked by the following test. 

The appliance is supplied at rated voltage and operated in accordance with 20.1 empty or filled 
as specified for normal operation, whichever is more unfavourable. A force not exceeding 50 N 
is applied to the lid or door in an attempt to open it, as in normal use. 

If compliance relies on the operation of an electronic circuit, the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit; 
– the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the appliance. 

The tests are carried out with surge protective devices disconnected unless they incorporate 
spark gaps. 

If the lid or door opens, the drum speed shall be no higher than 60 r/min within 7 s of opening 
the lid or door by 50 mm. In addition, if the appliance is loaded from the front, the motor shall 
become de-energized. 

If the electronic circuit is programmable, the software shall contain measures to control the 
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant 
requirements of normative Annex R. 

20.106 For appliances with a front opening door having an opening dimension exceeding  
200 mm, and drum volume exceeding 60 dm3, it shall not be possible to: 

– start the washing cycle until a separate means that controls the movement of the drum is 
operated manually, after the door has been closed; 
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– recommence the washing cycle until a separate means that controls the movement of the 
drum is operated manually, after the door has been opened and closed again. 

NOTE The volume of the drum can be calculated by measuring the maximum internal diameter and maximum 
internal length of the drum. 

Compliance is checked by inspection, measurement ignoring any non-metallic seal fitted in the 
door opening, and by the following test. 

The appliance is supplied at rated voltage, and the door is opened and then closed. 

If compliance relies on the operation of an electronic circuit, the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19.11.2 are applied one at a time to the electronic circuit; 
– the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 are applied to the 

appliance. The tests are carried out with surge protective devices disconnected unless they 
incorporate spark gaps. 

The washing cycle shall not start or recommence. 

20.107 For appliances with a front opening door having an opening dimension exceeding 
200 mm, and drum volume exceeding 60 dm3, it shall be possible to open from the inside the 
closed door, when the appliance is not energized or in a standby mode, with a force not 
exceeding 70 N. 

NOTE 1 The volume of the drum can be calculated by measuring the maximum internal diameter and maximum 
internal length of the drum. 

Compliance is checked by measurement, ignoring any non-metallic seal fitted in the door 
opening, and by applying a force of 70 N perpendicular to the plane of the closed door at a 
point furthest from the hinges accessible from the inside of the door. If the appliance is supplied 
with an additional decorative door, the test is carried out with this door closed. 

NOTE 2 The force can be applied to the outside of the door. 

20.108 For agitator washing machines and impeller washing machines having an opening 
dimension exceeding 200 mm, and drum volume exceeding 60 dm3, it shall not be possible to: 

– start the spin cycle until a separate means which controls the movement of the washing 
machine is operated manually, after the lid has been closed; 

– recommence the spin cycle until a separate means which controls the movement of the 
washing machine is operated manually, after the lid has been opened and closed again. 

NOTE The opening dimension can be measured from the top of the agitator to the top of the drum opening for 
agitator washing machines. The volume of the drum can be calculated by measuring the maximum internal diameter 
and maximum internal length of the drum and subtracting the volume of the agitator for agitator washing machines.  

Compliance is checked by inspection and by the following test.  

The appliance is supplied at rated voltage, and the programme controller is set to the spin 
cycle. The lid is opened and then closed and the spin cycle shall not start until a separate 
manual action has been performed to start the cycle. After the spin cycle has started, the lid is 
again opened and then closed and the spin cycle shall not recommence until a separate manual 
action has been performed to restart the cycle.  

If compliance relies on the operation of an electronic circuit, the test is repeated under the 
following conditions applied separately: 

– the fault conditions in a) to g) of 19.11.2 are applied one at a time to the electronic circuit;  
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– the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 are applied to the 
appliance. The tests are carried out with surge protective devices disconnected unless they 
incorporate spark gaps. 

If the electronic circuit is programmable, the software shall contain measures to control the 
fault/error conditions specified in Table R1 and is evaluated in accordance with the relevant 
requirements of normative Annex R. 

21 Mechanical strength 

This clause of Part 1 is applicable except as follows. 

21.101 Lids and doors shall have adequate mechanical strength. 

Compliance is checked by the test of 21.101.1 for lids and 21.101.2 for doors. 

21.101.1 A rubber hemisphere having a diameter of 70 mm and a hardness between 40 IRHD 
and 50 IRHD is fixed to a cylinder having a mass of 20 kg and dropped from a height of  
100 mm onto the centre of the lid. 

The test is carried out three times, after which the lid shall not be damaged to such an extent 
that moving parts become accessible. 

21.101.2 A vertically downwards force of 150 N is applied in the most unfavourable position 
to the door while it is open at an angle of 90° ± 5°. The force is maintained for 1 min. 

After the test, the appliance shall not be damaged or deformed to such an extent that 
compliance with 20.103 to 20.105 is impaired. 

21.102 Lids shall have adequate resistance to distortion. 

Compliance is checked by the following test. 

A force of 50 N is applied to the open lid in the most unfavourable direction and position. 

The test is carried out three times, after which the hinges shall not have worked loose and the 
appliance shall not be damaged or deformed to such an extent that compliance with 20.103 to 
20.105 is impaired. 

22 Construction 

This clause of Part 1 is applicable except as follows. 

22.6 Addition: 

The requirement relating to leakage from containers, hoses, couplings and similar parts of the 
appliance is not applicable to parts that withstand the ageing test specified in normative  
Annex BB. 

Modification:  

Instead of coloured water, a solution composed of 5 g of the detergent specified in normative 
Annex AA per litre of distilled water is used. 

22.51 Replacement:  
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For appliances with a door opening having a dimension exceeding 200 mm and a drum having 
a volume exceeding 60 dm³, a control on the appliance shall be manually adjusted to the setting 
for remote operation before the appliance can be operated in this mode. The remote 
operation mode shall be deactivated automatically when the appliance door or lid has been 
opened.  

Remote operation not involving the starting or restarting of a delayed cycle of the appliance 
does not require a control on the appliance to be manually adjusted for remote operation.  

Examples of this type of remote user functionality are:  

– cancelling or pausing an operating cycle; or  
– changing the appliance's user configurable settings (e.g. cycle temperature).  

The remote operation mode shall be deactivated automatically in the case of a loss in the 
supply mains, unless:  

– the loss is less than 300 ms;  
– a change in door or lid state can be determined while in this condition once the supply mains 

has been restored; or 
– door or lid cannot be opened during loss in the supply mains.  

A separate manual action distinct from closing the door is necessary for the user to re-initiate 
the remote operation cycle. The door lock or door interlock shall be actuated when the 
appliance is set for remote operation by the user.  

Compliance is checked by inspection and, if necessary, by an appropriate test.  

If compliance relies on the operation of an electronic circuit, the test is repeated under the 
following conditions applied separately:  

– the fault conditions in a) to g) of 19.11.2 are applied one at a time to the electronic circuit; 
– the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 are applied to the 

appliance. The tests are carried out with surge protective devices disconnected unless they 
incorporate spark gaps. 

The appliance shall not enter the mode of remote operation and any existing setting for remote 
operation shall be deactivated. 

If programmable electronic circuits are used to ensure compliance, the software shall contain 
measures to control the fault/error conditions specified in Table R.1 and is evaluated in 
accordance with the relevant requirements of normative Annex R. 

22.101 Appliances shall be constructed so that when the water level is above the lower edge 
of the door opening, it shall not be possible to open the door by a simple action while the 
appliance is operating. This requirement is not applicable to appliances fitted with interlocked 
doors or doors that are opened by means of a key or by two separate actions, such as pushing 
and turning. 

Compliance is checked by inspection and by manual test. 

If compliance relies on the operation of an electronic circuit and the appliance is capable of 
providing a wash water temperature of 60 °C or higher or is marked as having a wash water 
temperature of 60 °C or higher, the test is repeated under the following conditions applied 
separately: 

– the fault conditions in a) to g) of 19.11.2 applied one at a time to the electronic circuit; 
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– the electromagnetic phenomena tests of 19.11.4.2 and 19.11.4.5 applied to the appliance. 
The tests are carried out with surge protective devices disconnected unless they incorporate 
spark gaps. 

It shall not be possible to open the lid or door by a simple action. 

If the electronic circuit is programmable, the software shall contain measures to control the 
fault/error conditions specified in Table R.1 and is evaluated in accordance with the relevant 
requirements of normative Annex R. 

22.102 Appliances shall be constructed so that textile material cannot come into contact with 
heating elements. 

Compliance is checked by inspection. 

22.103 Appliances shall be constructed so that, during normal use, filter compartments cannot 
be opened by a simple action. This requirement is not applicable to appliances intended for 
connection to the cold water supply only and without means to heat the water or to appliances 
fitted with filter compartment covers that are: 

– interlocked; 
– opened by means of a key; 
– opened by two separate actions such as pushing and turning; or 
– opened by rotating by more than 180°. 

Compliance is checked by inspection and by manual test. 

22.104 Lid and door interlocks required for compliance with Clause 20 shall be constructed so 
that they are unlikely to be forced open in normal use. 

Compliance is checked by the following test. 

The lid or door is opened as in normal use and the force applied to the handle, or actuating 
means of the release mechanism, is measured. 

The lid and door is closed. The appliance is supplied at rated voltage and operated until the 
interlock is energized. An attempt is then made to open the lid or door as in normal use. The 
force applied is gradually increased to five times the measured opening force, with a minimum 
of 50 N and a maximum of 200 N, over a period of 5 s. 

The test is carried out 300 times at a rate of approximately six times per minute. 

The force is then increased to 10 times the measured opening force, with a minimum of 50 N. 
It shall not be possible to open the lid or door. 

NOTE Damage to handles is ignored. 

22.105 Any mechanical release mechanism intended to open the loading door after a failure 
shall only be accessible by using a tool. 

Compliance is checked by inspection. 

22.106 Steam generators shall be vented to the atmosphere. The aperture shall be at least 
5 mm in diameter or at least 20 mm2 in area with a minimum dimension of 3 mm. 

Compliance is checked by inspection and by measurement. 
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22.107 Appliances with steam generators shall be constructed in such a way that there is no 
spillage of water or sudden jets of steam or hot water likely to expose the user to a hazard when 
the appliance is used in accordance with the instructions. 

If jets of steam or liquids are emitted through protective devices, the electrical insulation shall 
not be affected or the user exposed to a hazard. 

Compliance is checked by inspection and by inspection during the tests of Clause 11 and 
Clause 19. 

22.108 For appliances that are controlled by programmable electronic circuits that limit the 
number of heating elements and motors from being energised at the same time, simultaneous 
activation of any combination of heating elements and motors shall not render the appliance 
unsafe. 

Compliance is checked as follows: 

– the fault/error conditions specified in Table R.1 are applied and evaluated in accordance 
with the relevant requirements of normative Annex R; or 

– the appliance is operated under the conditions of Clause 11 while being supplied at rated 
voltage, the programmable electronic circuits being modified to allow simultaneous 
activation of all heaters and motors under their control. Under these conditions, compliance 
with 19.13 shall be fulfilled. 

23 Internal wiring 

This clause of Part 1 is applicable except as follows. 

23.101 The insulation and sheath of internal wiring for the supply of magnetic valves and 
similar components incorporated in external hoses for connection to the water mains shall be 
at least equivalent to the electrical characteristics of light polyvinyl chloride sheathed flexible 
cord (code designation 60227 IEC 52). 

Compliance is checked by the appropriate tests. 

24 Components 

This clause of Part 1 is applicable except as follows. 

24.1.4 Addition: 

The number of cycles of operation for programmers is 3 000. 

For lid or door interlocks, the number of cycles of operation shall not be less than 6 000. For 
washing machines that include a drying function, the minimum number of cycles of operation is 
increased to 9 000. If the interlock operates more than once during normal operation, the 
minimum number of cycles of operation is increased accordingly. 

24.101 Thermal cut-outs incorporated in washing machines for compliance with 19.4 shall 
not be self-resetting thermal cut-outs. 

Compliance is checked by inspection. 
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25 Supply connection and external flexible cords 

This clause of Part 1 is applicable. 

26 Terminals for external conductors 

This clause of Part 1 is applicable. 

27 Provision for earthing 

This clause of Part 1 is applicable. 

28 Screws and connections 

This clause of Part 1 is applicable. 

29 Clearances, creepage distances and solid insulation 

This clause of Part 1 is applicable except as follows. 

29.2 Addition: 

The microenvironment is pollution degree 3, and the insulation shall have a CTI not less than 
250, unless the insulation is enclosed or located so that it is unlikely to be exposed to pollution 
during normal use of the appliance due to: 

– condensation produced by the appliance; 
– chemicals, such as detergent or fabric conditioner. 

30 Resistance to heat and fire 

This clause of Part 1 is applicable except as follows. 

30.2 Modification: 

Replace the two dashed items in the compliance criteria with the following: 

– for washing machines incorporating a programmer or a timer, 30.2.3 is applicable; 
– for other washing machines, 30.2.2 is applicable. 

31 Resistance to rusting 

This clause of Part 1 is applicable. 

32 Radiation, toxicity and similar hazards 

This clause of Part 1 is applicable. 
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Key 

A adhesive 

B thermocouple wires 0,3 mm diameter to IEC 60584-1 Type K  

C handle arrangement permitting a contact force of 4 N ± 1 N 

D polycarbonate tube: inside diameter 3 mm, outside diameter 5 mm 

E tinned copper disc: 5 mm diameter, 0,5 mm thick with a flat contact face 

Figure 101 – Probe for measuring surface temperatures 
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Annexes 

The annexes of Part 1 are applicable except as follows. 

 

Annex B 
(normative) 

 
Battery-operated appliances, separable batteries and 
detachable batteries for battery-operated appliances 

B.11.1 Replacement: 

Battery-operated appliances are tested under the conditions of normal operation.  

For appliances operated with detachable batteries or separable batteries that are 
disconnected from the appliance for charging purposes, the appliance is operated as specified 
in 11.7 until it no longer operates due to depletion of the battery. If the battery is depleted 
before the appliance completes the duration of the test, the depleted battery is immediately 
replaced with another battery that is fully charged, the battery being the model or type 
reference of the battery provided or indicated in the instructions. The test is continued until the 
appliance completes the duration of the test as specified or it no longer operates due to 
depletion of the battery.  

For appliances incorporating integral batteries or separable batteries not disconnected from 
the appliance for charging purposes, and that cannot perform their intended function while the 
batteries are being charged, the appliance is operated as specified in 11.7 until it cannot 
perform its intended function due to the depletion of the batteries. 

For appliances operated with batteries that are replaceable, including integral batteries that 
are replaceable, or non-rechargeable batteries, the appliance is operated until the minimum 
capacity of the battery as specified in Table B.1 has been delivered or the appliance completes 
the duration of the test as specified in 11.7 whichever occurs first. 

B.22.3 Addition: 

For parts of appliances situated not more than 850 mm above the floor after installation or in 
normal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied 
wherever test probe 18 is used and with the same test conditions used for test probe 18.  

B.22.4 Addition: 

For parts of batteries situated not more than 850 mm above the floor after installation or in 
normal use, in addition to the use of test probe 18, test probe 19 of IEC 61032 is also applied 
wherever test probe 18 is used and with the same test conditions used for test probe 18.  
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Annex R 
(normative) 

 
Software evaluation 

R.2.2.5 Modification: 

Replace the first paragraph with the following: 

For programmable electronic circuits with functions requiring software incorporating measures 
to control the fault/error conditions specified in Table R.1, detection of a fault/error shall occur 
before compliance with Clause 19, 20.104, 20.105, 20.108, 22.51, 22.101 or 22.108 is impaired. 

R.2.2.9 Modification: 

Replace the first sentence of the first paragraph with the following: 

The software and safety-related hardware under its control shall be initialized and shall 
terminate before compliance with Clause 19, 20.104, 20.105, 20.108, 22.51, 22.101 or 22.108 
is impaired. 
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Annex AA 
(normative) 

 
Detergent 

The detergent specified in the instructions may be used, but if there is any doubt with regards 
to the test results, the composition of the detergent shall be as follows: 

Table AA.1 – Composition of the reference detergent 

Ingredient % Tolerance (±) 

Linear sodium alkyl benzene sulfonate 8,8 0,5 

Ethoxylated fatty alcohol C12/14 (7 EO) 4,7 0,3 

Sodium soap (tallow soap) 3,2 0,2 

Foam inhibitor concentrate (12 % silicon on inorganic carrier) 3,9 0,3 

Sodium aluminium silicate zeolite 4 A (80 % active substance) 28,3 1,0 

Sodium carbonate 11,6 1,0 

Sodium salt of a copolymer from acrylic and maleic acid (granulate) 2,4 0,2 

Sodium silicate (SiO2:Na2O = 3,3:1) 3,0 0,2 

Carboxymethylcellulose 1,2 0,1 

Phosphonate (DEQUEST 2066, 25 % active acid) 2,8 0,2 

Optical whitener for cotton (stilbene type) 0,2 0,02 

Sodium sulfate 6,5 0,5 

Protease (Savinase 8.0) 0,4 0,04 

Sodium perborate tetrahydrate (active oxygen 10,00 % to 10,40 %) 20,0  

Tetra-acetylethylenediamine (active content 90,0 % to 94,0 %) 3,0  

 

NOTE The composition of the detergent is extracted from IEC 60456:2010 and IEC 60456:2010/AMD1:2022, Annex 
B. Further detergent compositions are under consideration. 
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Annex BB 
(normative) 

 
Ageing test for elastomeric parts 

The ageing test on elastomeric parts is carried out by measuring their hardness and mass 
before and after immersion in solutions of detergent and rinsing agent at elevated temperature. 

The test is carried out on at least three samples of each part. The test procedure is as specified 
in ISO 1817:2022, with the following modifications. 

6 Test liquids 

Two test liquids are used: 

– one liquid is obtained by dissolving 5 g of the detergent specified in normative Annex AA 
per litre of distilled water; 

– the other liquid is composed of 0,6 ml of rinsing agent as specified in 15.2 per litre of distilled 
water. 

Care is to be taken to ensure that the total mass of the test pieces immersed does not exceed 
100 g for each litre of solution, that the test pieces are completely immersed and that their entire 
surface is freely exposed to the solution. During the tests, the test pieces are not to be exposed 
to direct light. Test pieces of different compounds are not to be immersed at the same time in 
the same solution. 

7 Test pieces 

7.4 Conditioning 

The temperature is 23 °C ± 2 °C and the relative humidity is (50 ± 5) %. 

8 Immersion in the test liquid 

8.1 Temperature 

The solution is heated within 1 h with the test pieces immersed, to a temperature of 75 5
0
+  °C 

and maintained at this value. The solution is renewed every 24 h and heated in the same way. 

NOTE To avoid undue evaporation of the solution, a closed-circuit system or similar method can be used for 
renewing the solution. 

8.2 Duration 

The test pieces are immersed for a total period of 48 1
0
+  h. 

The test pieces are then immediately immersed in a fresh solution which is maintained at 
ambient temperature. The pieces are immersed for 45 min ± 15 min. 

After having been removed from the solution, the test pieces are rinsed in cold water at 
15 °C ± 5 °C and then dried with blotting paper. 
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9 Procedure 

9.3 Change in mass 

The increase in mass of the test pieces shall not exceed 10 % of the value determined before 
immersion. 

9.7 Change in hardness 

The micro-test for hardness applies. 

The hardness of the test pieces shall not have changed by more than 8 IRHD. Their surface 
shall not have become sticky and shall show no crack visible to the naked eye or any other 
deterioration. 

 

มอก. 60335 เล่ม 2(7)-25XX

ใช้สํ
าห
รับ
กา
รรับ

ฟัง
คว
าม
คิด
เห็น

เท่า
นั้น



 – 34 – IEC 60335-2-7:2024 © IEC 2024 

Annex CC 
(normative) 

 
Detergent free electrolyser washing machines 

The following modifications to this standard are applicable to washing machines for household 
and similar use that incorporate an electrolytic process employing an electrolyte instead of 
detergent. 

The clause numbers without an annex letter prefix refer to the clause numbers in the main part 
of this standard that are modified or replaced. Clauses that are new or additional to the clauses 
in the main part of this standard are identified by adding the annex letter followed by the 
numbering starting at 1. 

3 Terms and definitions 

3.1.9 Addition: 

Appliances employing an electrolyte added by the user shall be filled with the amount and type 
of electrolyte specified in the instructions. 

7 Marking and instructions 

7.12 Addition: 

The instructions for appliances intended to be filled with electrolyte by the user shall contain 
details of the electrolyte to be used and the substance of the following: 

In order to avoid hazards, use only the electrolyte specified. 

NOTE CC.1 Details of the electrolyte to be used can be given, for example, in terms of a generic name or a 
manufacturer’s part number. 

7.12.1 Addition: 

The instructions shall state that the appliance shall be installed so that there is a distance of at 
least 200 mm between the appliance enclosure and external heat sources, such as appliances 
containing heating elements. 

15 Moisture resistance 

15.2 Modification: 

Replace the third and fourth paragraphs of the compliance criteria in the replacement with the 
following: 

Appliances are operated under the conditions of Clause 11 but without a clothes load. When 
the maximum water level is reached, the inlet valve is held open and the filling is continued for 
15 min after first evidence of overflow or until the inflow is automatically stopped by other 
means. 

15.101 Not applicable. 
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19 Abnormal operation 

CC.19.1 Appliances shall be constructed so that foaming does not affect electrical insulation. 

Compliance is checked by the following test that is carried out immediately after 15.2. 

Detergent having a composition as specified in normative Annex AA is added, the quantity of 
detergent being twice the quantity of electrolyte necessary for normal washing. The appliance 
is then operated under the conditions specified in Clause 11 but for one complete cycle with 
the programme that results in the longest period of operation. 

The appliance shall then withstand the electric strength test of 16.3. 

22 Construction 

22.17 Addition: 

Spacers intended to prevent the electrolyser aperture being blocked by walls shall be fixed so 
that it is not possible to remove them from the outside of the appliance by hand or by means of 
a screwdriver or a spanner. 

CC.22.1 Appliances fitted with an electrolyser, consisting of cathodic and anodic chambers 
separated by an electrolytic separator, shall be constructed so that the electrolyser is always 
open to the atmosphere through an aperture of at least 5 mm in diameter, or 20 mm2 in area 
with a width of at least 3 mm. The aperture shall be located so that it is unlikely to be obstructed 
in normal use. 

Compliance is checked by inspection and by measurement. 

CC.22.2 During normal use of the appliance, the chemical reaction in the electrolyser shall 
not produce hydrogen gas that is released in hazardous amounts into areas: 

– where electrical components that produce arcs and sparks during normal operation or 
abnormal operation are mounted, unless these components have been tested and found at 
least to comply with IEC 60079-15 for group IIC gases; or 

– that contain surfaces with a temperature exceeding 460 °C during normal operation or 
abnormal operation and that can be exposed to the released hydrogen gas. 

Compliance is checked by inspection, by measuring the temperature of the relevant surfaces 
during normal operation and abnormal operation and by the following test. 

The appliance is operated for one cycle under conditions of normal operation. 

The concentration of hydrogen gas in the relevant areas is measured continuously for one wash 
cycle from the beginning of the test until the end of the cycle. The background hydrogen 
concentration measured prior to the test is subtracted from the maximum concentration 
measured during the test.  

Instruments used for monitoring gas concentration, such as those that use infrared sensing 
techniques, shall have a fast response, typically 2 s to 3 s, and shall not unduly influence the 
result of the test.  

If gas chromatography is used, the gas sampling in confined areas shall occur at a rate not 
exceeding 2 ml every 30 s. 
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The measured value shall not exceed 50 % of the lower flammability limit (LFL) of hydrogen. 

NOTE 1 The LFL of hydrogen gas is 4 % V/V of air. 

NOTE 2 Other instruments are not precluded from being used provided that they do not unduly influence the results. 

CC.22.3 During normal use of the appliance, the chemical reaction in the electrolyser shall 
not produce wash water that causes corrosion due to the pH value of the wash water. 

Compliance is checked by the salt mist test of IEC 60068-2-52, severity 2 being applicable. The 
pH value of the solution used shall be approximately equal to that of the wash water as 
measured during normal use of the appliance. 

Before the test, enclosures having a coating are scratched by means of a hardened steel pin, 
the end of which has the form of a cone with a top angle of 40°. Its tip is rounded with a radius 
of 0,25 mm ± 0,02 mm. The pin is loaded so that the force exerted along its axis is 10 N ± 0,5 N. 
The pin is held at an angle of 80° to 85° to the horizontal and scratches are made by drawing 
the pin along the surface of the coating at a speed of approximately 20 mm/s. Five scratches 
are made at least 5 mm apart and at least 5 mm from the edges. 

After the test, the appliance shall not have deteriorated to such an extent that compliance with 
this standard, in particular with Clauses 8 and 27, is impaired. The coating shall not be broken 
and shall not have loosened from the surface. 

29 Clearances, creepage distances and solid insulation 

29.2 Modification: 

In the second dashed item of the addition, replace "detergent" by "electrolyte". 

32 Radiation, toxicity and similar hazards 

Addition: 

CC.32.1 The ozone concentration produced by the chemical reactions in the electrolyser shall 
not be excessive. 

Compliance is checked by the following test, which is carried out in a room without openings 
having dimensions of 2,5 m × 3,5 m × 3,0 m, the walls being covered with polyethylene sheet. 

The room is maintained at approximately 25 °C and 50 % relative humidity. The appliance is 
positioned in accordance with the instructions and then operated for one cycle under conditions 
of normal operation. 

The ozone sampling tube is to be located 10 mm from the gas outlet aperture specified in 
CC.22.1. The background ozone concentration measured prior to the test is subtracted from 
the maximum concentration measured during the test. 

The percentage of ozone in the room shall not exceed 5 × 10-6. 
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Annex BB − Ageing test for elastomeric parts 

6 Modification: 

Replace the first dashed item with the following: 

– one liquid is a solution of the electrolysed portion of the wash water obtained under the 
conditions of Clause 11; 
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Annex DD 
(informative) 

 
Washing machines incorporating a power driven wringer 

The following modifications to this standard are applicable to washing machines for household 
and similar use that incorporate a power driven wringer. 

The clause numbers without an annex letter prefix refer to the clause numbers in the main part 
of this standard that are modified or replaced. Clauses that are new or additional to the clauses 
in the main part of this standard are identified by adding the annex letter followed by the 
numbering starting at 1. 

7 Marking and instructions 

7.1 Addition: 

The safety release mechanism of power-driven wringers shall be marked to indicate its method 
of operation, unless its operating means has to be continuously actuated by the user. 

7.12 Addition: 

The instructions for washing machines incorporating a power-driven wringer shall draw attention 
to the potential hazards involved when operating the wringer and shall state that: 

– the wringer must be disengaged or switched off when not in use; 
– the appliance must not be operated by children. 

11 Heating 

11.7 Addition: 

The appliance is operated for three cycles, with a rest period of 4 min between cycles. Each 
cycle consists of washing followed by wringing. 

The duration of each wringing period is 8 min. The wringer is loaded by passing a board through 
the rollers once a minute, the roller pressure being adjusted to the maximum value. The board 
is approximately 20 mm thick and 800 mm long, its width being at least equal to three-quarters 
of the effective length of the rollers. The board is uniformly tapered at each end down to a 
thickness of approximately 3 mm, over a distance of 200 mm. 

19 Abnormal operation 

19.7 Addition: 

Moving parts of a wringer are locked even if a trip bar prevents rotation of the rollers. 
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20 Stability and mechanical hazards 

DD.20.1 Power-driven wringers shall be constructed so that the pressure between the rollers 
has to be maintained by the user, unless a readily accessible safety release or other means of 
protection is incorporated. 

The release mechanism shall operate easily without violent ejection of any part and shall 
release pressure on the rollers immediately. The rollers shall separate either by at least 45 mm 
at both ends or by at least 25 mm at one end and 75 mm at the other. 

The safety release shall be operable by a person standing in any working position during normal 
use relative to the wringer, even if the fingers of both hands are trapped between the rollers. 

Power-driven wringers shall be constructed to prevent fingers being squeezed between a roller 
and the frame. 

Power-driven wringers shall be controlled by an easily accessible switch. 

NOTE The switch controlling the washing machine can also control the wringer. 

Compliance is checked by inspection, by measurement, by manual test and by the following 
test. 

The pressure between the rollers is adjusted to its maximum value. The board described in 11.7 
is passed between the rollers and the wringer is stopped when the board is approximately 
halfway through. A force is gradually applied to the operating means of the safety release. The 
release shall operate before the force exceeds 70 N. 
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Bibliography 

The bibliography of Part 1 is applicable except as follows. 

Addition: 

IEC 60335-2-122:2023, Household and similar electrical appliances − Safety – Part 122: 
Particular requirements for commercial washing machines 

IEC 60456:2010, Clothes washing machines for household use − Methods for measuring the 
performance  
IEC 60456:2010/AMD1:2022 

ISO 10472-2, Safety requirements for industrial laundry machinery – Part 2: Washing machines 
and washer-extractors 

___________ 
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