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This technical brief is one in an ongoing series of briefs that are intended to provide an introduction
to key concepts and requirements covered in the new safety standard for audio/video, information

and communication technology equipment, IEC 62368-1.
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IEC 60065 and 60950-1 require products be designed to reduce the risk that a user could be injured
due to contact with a hazardous moving part. While the standards clearly indicate sufficient
protection should be included in the product design, they generally do not contain detailed criteria to
qualify what specific energy sources are considered hazardous moving parts and what detailed
precautions should be considered in relation to the specific assessment.
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IEC 62368-1, sub-clause 8.5, Safeguards against hazardous moving parts, provides direction on
assessing a variety of different types of moving parts typically contained within audio-video,
information and communication technology equipment. This Brief will focus on one of the most
common constructions — moving fan blades. [Note: IEC60950-1 2nd Edition in its amendment 1
now also includes similar requirements for moving fan blades based on the work of the IEC TC108’s
HBSDT.]
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Moving fan blades are to be classified as MS1, MS2 or MS3 in accordance with Table 40 of IEC

62368-1. (See technical brief, “General Energy Source Classifications, Class 1, 2 or 3”, for general

information about classification of energy sources.)
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Table 40 explains the variables to be used for these energy source classifications. Moving fan
blades are identified as a mechanical energy source Class 1, 2 or 3 based on the calculations
below.
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The K Factor is determined based on the formula included in Table 40, condition a. The formula is:
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m is the mass (in kg) of the moving parts (blade, shaft & rotor) of the fan.
miL., 77 OREE (FL—R, ¥ 7 h&r—%—) OHE (kg) .
r is the radius (in mm) of the fan blade from the center line of the motor (shaft)

to the tip of the outer area likely to be contacted.
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N is the rotational speed (in rpm) of the fan blade.
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As shown in Figure 47 of IEC 62368-1, as RPM and K-Factor increase there is a greater chance of
injury from moving fan blades. However, whether or not a fan will cause an actual injury is not

based solely on its kinetic energy. The shape of the device, speed of the moving part, mass of the
part, and the specific body part itself all influence the transfer of energy from the moving part to the
body part.
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Sub-clause 8.5 of IEC 62368-1 indicates MS2 and MS3 energy sources should not be accessible to
ordinary persons during normal use. Additionally, an instructed person also should not have ready
access to a MS3 energy source. The associated safeguards are to be accomplished by the use of
mechanical enclosures, guards and barriers (see below).
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Fans classified as MS3 should be located in an enclosed area or behind a barrier so when ordinary
or instructed persons are conducting servicing (as detailed in the manufacturer’s operating/servicing
instructions) it is not possible to contact the fan, or the possibility of contacting the fan is unlikely. If
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access is possible, although unlikely during such servicing, an additional instructional safeguard
(see below) is required to be provided advising ordinary and instructed persons of the moving fan
blades.
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For access of fans by skilled persons, similar to treatment of other MS3 energy sources it is
expected that skilled persons may require access to unguarded areas around fans. However, it is
also expected they know the potential hazards associated with moving fan blades. If the location of
an MS3 fan may not be obvious to the skilled person and could be unintentionally accessed during
servicing (e.g., by reaching into a confined area), use of an instructional safeguard also is required
(see below).

BT LD T 7 o ~DT 7B AZONTIE, FOMOMSIT 2L FJROH & [FREIC, BgiE o
a7 7 VOBRE SV TR WG ~DT 7B AR L B REEN PRI S ES, L LA
R, BB OLAITE Y 7 7 L — FOBERER OB L TV LD LTEALNE T,
MS37 7 o DS BT & - THRETe <, fRriic (BRI, BRAKBO T ~F 2 MIEd 2
LICE-T) MEFRIZT 7 EALTLE ) AIEMELN HHHEIE. Z0%LAIE, fint—7H—FoD
fEHRERENET CLTFEHR)

Equipment Safeguards - The mechanical enclosures, guard and barriers described above are
subject to force tests and, where applicable, impact tests. It is requirement that it should not be
possible to access MS2 and MS3 energy sources with the applicable probes in Annex V.1.3 if an
opening is created as a result of the applied force or impact. The applicable force and impact tests
are described in Annex T.
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Instructional Safeguards — For the applications described above requiring an instructional
safeguard, a safeguard to advise ordinary, instructed or skilled persons of moving fan blades is
required to be provided on the equipment in close proximity to the moving part. The instructional
safeguard is required to have all of the elements identified in Annex F.5, Instructional safeguards.
The instructional safeguard may be either a graphical symbol (element 1a) or text (elements 2-4),
examples of which are provided below.
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Graphical Symbol
X505
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(Moving fan blades)
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If a graphical symbol is used, the complete instructional safeguard text is to be included in the
accompanying documentation, e.g., operating and servicing instructions.
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WARNING
Hazardous moving parts
Keep body parts out of the motion path
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In this continuing series of technical briefs, additional key topics associated with the new IEC
62368-1 standard will be reviewed similarly.
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