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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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Thermally-caused injury (skin burn) may occur when thermal energy capable of causing injury is

transferred to a body part through conduction. The extent of injury depends on the temperature

difference, material properties, the thermal mass of the material, rate of thermal energy transfer to

the skin, and duration of contact.
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In general, product safety standards, including IEC 62368-1, consider thermal conduction (e.g., a
body part in contact with a hot part of equipment) as the primary transfer mechanism. Thermal
energy transferred through convection or radiation is not addressed.
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The model for thermally-caused pain or injury is shown below. The energy source block is defined
as a source of thermal energy capable of causing pain or injury compared to the body’s
susceptibility. The body part block is represented in thermal resistance. Through HBSE, we learned
that safeguard(s) need to be interposed between an energy source and a body part if the thermal
energy available to be transferred to a body part through conduction exceeds the amount of thermal
energy a person is able to withstand without feeling pain or being physically injured.
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Consequently, the model for protection against thermally-caused pain or injury is shown on the next
page.
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Through a simple HBSE experiment, there is a significantly different feeling associated with
touching a plastic stick immersed in boiling water versus a metallic stick immersed in boiling water
— we feel more pain touching a metallic stick than touching a plastic one. Due to different material
properties, a plastic stick exhibits a larger thermal resistance than that of a metallic stick. For a
given thermal energy source (i.e., two sticks immersed in boiling water of the same pot/volume and
same temperature), a metallic stick is able to transfer more thermal energy to a body part than that
of a plastic one; in other words, a plastic stick is able to resist the transfer of thermal energy to a
body part.
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In this sense, the choice of material for protection against thermally-caused pain or injury is
opposite to the considerations associated with material selection when designing an effective heat
sink device. Understanding the temperature limits associated with thermally-caused injury (skin
burn) is important to product designers because there is a trade-off between designing a thermal
safeguard and a heat sink device.
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IEC 62368-1 has adopted ISO 13732-1:2006, Ergonomic of the Thermal Environment — Methods
for the Assessment of Human Responses to Contact with Surfaces — Part 1: Hot Surfaces, as the
basis for its limits.
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The temperature limits for thermal energy class TS1 are tabulated below (derived from Table 42).
TS2 limits are higher than TS1 by 10 K, and TS3 limits are anything higher than TS2.
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Examples (abridged) of temperature limits for TS1 (Table 42)
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Maximum temperature (Tmax) for TS1

Duration of Contact with TSl@%jEéEL B (Tmax)
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Greater than 1 min
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(e.g., falling against a hot surface without recovery, or continuous 48 48

use of control elements such as handles)
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Greater than 10 s and less than 1 min
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(e.g., prolonged activation of a switch, or slight adjustment of a 51 60
volume knob)
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Greater than 1 s and less than 10 s
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(e.g., intentionally activate a switch or press a button)
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1A
(e.g., unintentionally touching a hot surface and quick withdrawal
following sensation)
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Note:  TS2 limits are defined as 10K higher than TS1 (e.g., 58 C for metal or plastic touched > 1 min);
TS3 is any temperature above TS2.
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Note that the anticipated duration of contact with accessible parts is an important consideration in
this Standard, considerably more so than it was in either IEC 60065 or IEC 60950-1. A condition of
Table 42 indicates that the (anticipated) “time of contact shall be determined by the manufacturer”.
This consideration may pose some interesting challenges at time of product certification to the
Standard.
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An additional evaluation criterion in IEC 62368-1 that was not considered in IEC 60950-1 to the
extent it is now is the surface temperature of the product under abnormal and single fault conditions.
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For parts classified as TS1 that may be accessible to an ordinary person (without any safeguards),
under abnormal operating conditions if the equipment continues to function or the equipment
malfunctions but it is not evident to an ordinary person, the maximum permissible touch
temperatures are TS2 limits, based on the limits for contact duration of less than one second (e.qg.,
80 C for metal). If the malfunction of the equipment is evident, no touch temperature limits apply
since it is assumed that the person interfacing with the equipment will take appropriate action.
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Regarding safeguards associated with reducing the risk of thermal burn injury, as with other energy
sources covered in the Standard no safeguard needs to be interposed between TS1 and any
person (ordinary, instructed or skilled).
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For protection for an ordinary person against TS2, either an equipment safeguard (e.g., a thermal
insulator/barrier) or an instructional safeguard is required to be interposed between TS2 and an
ordinary person.
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For protection for an ordinary person or an instructed person against TS3, at least one equipment
safeguard and one supplementary safeguard is required between the body part and energy source.
In this case, the supplementary safeguard may be an equipment safeguard or an instructional
safeguard. A good example of this construction is a laser printer’s fuser (heating) unit, which an
ordinary person may have direct or indirect access to during maintenance (e.g., paper jam).
Generally, the outer printer enclosure serves as a basic safeguard and a supplementary
instructional safeguard (marking) further warns of internal hot surfaces.
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Generally, there is no safeguard required for protection of a skilled person from a TS2 or TS3
energy source. However, as with other Class 3 energy sources, if the skilled person might
unintentionally contact parts and surfaces operating at TS3 levels while performing service
operations on adjacent parts, an equipment or instructional safeguard is required to reduce the
likelihood of such unintentional contact.
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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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