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Specified Electromagnetic Wave Therapeutic Apparatus

1  Scope

This standard specifies the definition, structure and composition, requirements and test
methods of specified electromagnetic wave therapeutic apparatus.

This standard is applicable to the therapeutic apparatus in which the elements contained
in the radiator are excited by heat at a certain temperature with the generated energy mainly
distributed in the wavelength range of 2 um to 25 pum (hereinafter referred to as the
therapeutic apparatus).

2 Normative references

The contents in the following documents constitute the indispensable clauses of this
document through normative references in the text. Among them, for dated references, only
the version corresponding to the date applies to this document; for undated references, the
latest version (including all amendments) applies to this document.

IEC 60601-1 Medical electrical equipment — Part 1: General requirements for basic safety
and essential performance
I[EC 60695-11-10  Fire hazard testing - Part 11-10: Test flames - 50 W horizontal and
vertical flame test methods

3 Terms and definitions
The following terms and definitions apply to this document.
3.1

specified electromagnetic wave

The specified electromagnetic wave refers to the electromagnetic wave in which the
elements contained in the radiator are excited by heat at a certain temperature with the
generated energy mainly distributed in the wavelength range of 2 um to 25 pm.

3.2

temperature rise time
The time required for the surface temperature of the radiator to rise from room
temperature to 90% of the nominal temperature.

4  Structure and composition

4.1 Treatment head
Includes heating elements, radiators, protective covers, etc.
4.2 Heating element

A kind of conductive heating material that should convert electrical energy into thermal
energy to provide heat to the radiator.

4.3 Radiator
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A kind of part that itself has a specific elemental composition or coating, intended to
absorb heat and radiate electromagnetic waves to the patient, and not in direct contact with
the human body during use.

5 Requirement

5.1 Wavelength range

The energy generated by the radiator should be mainly distributed in the wavelength
range of 2 um to 25 um.

5.2 Temperature control

5.2.1 The temperature error on the surface of the radiator should not be greater than
+10% of the nominal value.

5.2.2 The unevenness of the surface temperature of the radiator should not exceed 10%.
Metal matrix radiators are not subject to this limitation.

5.23 In the worst case during normal use, including the maximum temperature in the
working environment specified in the manual, the temperature of the components of
the therapeutic apparatus should not exceed the value given in Table 1.

Table 1 Allowable temperature values

Part Maximum temperature, °C

Test corner surface

Protective cover:

90

— Metal and liquid: Contact time: t<1s; 1s<t<<10s; 10s<t<<1min; 1min<t

— Glass, porcelain and vitreous 74 56 51 48
material: 80 66 56 48

— Molding material, plastic, rubber, 86 71 60 60
wood:

5.3 Time control

5.3.1 The heating time should not exceed 20min;

5.3.2 If the therapeutic apparatus is equipped with an adjustable timer, when the preset
working time is reached, the heater will stop working immediately and give out
sound or light indication, and the accuracy error of the timer should not exceed
*10%.

5.4 Overheating protection

There should be an overheating protection device with reliable operation. After the
overheating protection device is activated, it should give out sound or light alert, which
cannot be restored automatically.

5.5 Flame resistance

The protective cover and the enclosure of the treatment head made of non-metallic
materials should be flame-resistant.

5.6 External mark
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Any mark should be marked in an obvious position. The color of the mark should be in
contrast with the background color. It is ensured that it is still clearly visible after the
equipment is installed. When 110% of the rated voltage is applied to make the equipment
reach a thermal steady state, the mark should not fall off or deform.

There should have the words "No Coverage" and the following markings:

The symbol height should be at least 15mm and the font height should be at least 3mm.

5.7 Instruction manual

5.7.1 The instructions on the irradiation time and safe irradiation distance for treating
different parts of the human body should be provided in the instruction manual;

5.7.2  The patients with poor thermal sensitivity on the treatment site should be warned
that the treatment should be carried out under the guidance of a doctor in the
instruction manual.

5.7.3 The manufacturer shall clearly inform the user of the service life of the radiator in
the instructions, and shall describe in detail how to dispose of the radiator when its
service life reaches, the replacement steps, and the warnings and suggestions to
avoid scalding.

5.7.4 The instruction manual should contain relevant contents of "precautions":

——Do not directly give warning of radiation to the eyes;

——Improper treatment position may cause overheating and burns;

——Improper use may cause scalding due to dumping;

——The equipment should not be used in places with flammable anesthetic gas or
other flammable substances.

5.8 Appearance and structure

5.8.1 The enclosure of the therapeutic apparatus should be bright and clean, with uniform
color and without obvious scratches, breakage and deformation.

5.8.2 The positioning of the adjustment mechanism should be reliable.

5.8.3 The fasteners should be installed firmly without loosening.

5.8.4 If the radiator is a metal base, the surface coating should be uniform in thickness,
with no blistering, peeling or local accumulation; the surface of the non-metallic base
radiator should be free of obvious defects such as cracking, damage and deformation.

5.8.5 If the treatment head and the stand are assembled in a suspended manner, the
assembly method of the treatment head shall be designed to avoid any incorrect
assembly that may lead to unacceptable risks.

5.9 Dielectric strength at operating temperature

The therapeutic apparatus should be able to withstand the dielectric strength test under
sufficient heating conditions without breakdown or flashover.

5.10 Harmful rays
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The radiator equipped with the therapeutic device shall be free from harmful rays.

6  Test method

6.1 Test condition

6.1.1 Preconditioning: Before starting the test, the therapeutic apparatus should be parked
at the test site without working for at least 24 hours.

6.1.2 The temperature should be between 20+2°C and the relative humidity should be
65+10%.

6.1.3 Power supply condition: a.c 220V+22V, 50Hz+1Hz.

6.2 Wavelength range
Use a blackbody furnace and an infrared spectrometer for testing, and the test results
should meet the requirements in 5.1.
6.3 Temperature control
5.4
5.5
6.3.1 Surface temperature of the radiator
After the therapeutic apparatus is energized for 20 minutes, use a thermometer to

measure the surface temperature of the heater. The measurement should be based on the
principle of uniform distribution to properly determine the temperature measurement
points (at least 9 points), and take the arithmetic mean, which should comply with the
provisions in Article 5.2.1. During the test, the screws and holes should be avoided. For the
test points, refer to Figure 1, and may not be limited to the provisions in Figure 1. The
equipment under test with multiple radiators can be measured individually.

The placement of the temperature testing device and the treatment head is specified by
the manufacturer in the technical documentation.

The manufacturer can use one of the following methods for temperature measurement.

a. If a contact thermometer is used for measurement, the influence of the surrounding
environment on the test results should be minimized. If necessary, the exposed metal part
on the temperature sensor probe can be wrapped with high-temperature resistant
insulation materials (such as heat-resistant glue) to reduce the influence of thermal
convection formed by the large temperature difference between the high temperature
source and the surrounding environment on the test results.

b. If a point-contact thermocouple thermometer is used, the test column specified in
Appendix A can be used for test. Put all the metal parts of the thermocouple into the small
hole in the middle of the test column, and read the temperature value after the temperature
is stable.

c. If a radiation thermometer is used for measurement, the radiation thermometer
should be corrected according to the normal total emissivity value of the radiation surface.
Then determine the temperature measurement distance according to the field of view of the
radiation thermometer, so that the diameter of each temperature measurement point is
equal and fills the field of view of the thermometer. The normal total emissivity value of the
radiating surface shall be stated in the technical documentation.

14
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Figure 1 Schematic diagram of test point distribution
6.3.2 Temperature unevenness
Measure the temperature value of evenly distributed points (at least 9 points), and

calculate according to the following formula, which shall meet the requirements in 5.2.2.

1 /' N I -
a= g :}T;r(;r, TS
In the formula: a - temperature distribution coefficient;
T, - Temperature value of the geometric center point on the surface of the
radiator (unit: °C).
Ti - Temperature value of the i-th point on the surface of the radiator (unit: °C).
n - Number of temperature measurement points except the temperature

measurement points at the geometric center on the surface of the radiator.
6.3.3 Maximum allowable temperature
In the most unfavorable situation when the therapeutic apparatus is placed in the

normal use position, after 110% of the rated voltage is energized for 20 minutes, use a
contact thermometer to measure the front cover and rear cover of the protective cover of
the treatment head respectively (If it is in the normal use position, it is impossible to contact
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the patient or the part marked with a no-touch mark in an obvious position is exempt from
this restriction, but the maximum temperature should be clearly stated in the instruction
manual, as well as the conditions for safe contact: for example, how long after the power
outage can be contacted, the protective devices that the contact must be equipped with, etc.),
and the maximum temperature measured shall comply with the provisions in 5.2.3.
6.4 Time control
5.6

6.4.1 Temperature rise time

Apply the rated working voltage to the device under test, measure the geometric center

on the surface of the radiator according to the method in 6.3.1 while heating with electricity,
and record the temperature rise curve from room temperature to stable temperature, as
shown in Figure 2. According to the curve record, take the time required to rise from room
temperature to 90% of the stable temperature as the temperature rise time, which should
meet the requirements in 5.3.1.

ric

1
| 1

0% 7 s

0—

- ==,

Temperature rise time ,_I f

Figure 2 Temperature rise time curve
6.4.2 Timer
Use a stopwatch to measure the set time of the timer, and its error should meet the

requirements specified in 5.3.2.
6.5 Overheating protection

For thermal protection devices with nominal operating temperature, the compliance
with the requirements is verified by checking the relevant data and certificates of the
components.
Apply 110% of the rated working voltage to the therapeutic apparatus. When the steady
state is reached, a dry cotton cloth or flannelet cloth (two to four layers) with a mass per unit
area of 130 g/m? to 165 g/m? is tightly wrapped around the treatment head (without
covering the treatment surface). The protective device should operate before the cloth
smokes or ignites. If there is no smoke or ignition within the maximum working time
(excluding long power-on) that can be set by the therapeutic apparatus, it is considered to
meet the requirements. The blackening without smoke is negligible.
6.6 Flame resistance
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For movable therapeutic apparatus, the materials of the protective cover and the
enclosure of the non-metallic treatment head shall have (or be better than) the flammability
level of V-2 in accordance with IEC 60695-11-10. For non-movable therapeutic apparatus,
the materials of the protective cover and the enclosure of the non-metallic treatment head
shall have (or be better than) the flammability level of FV-1. Check the data related to the
material for verification, or carry out the inspection according to the requirements in 11.3a)
of IEC 60601-1, which shall meet the requirements in 5.5.

6.7 External mark

It should meet the requirements in 5.6 through visual observation.

6.8 Instruction manual

It should meet the requirements in 5.7 through inspection and review of documents.

6.9 Appearance and structure

It should meet the requirements in 5.8 through visual observation and instrument operation.

6.10 Dielectric strength at operating temperature
After the therapeutic apparatus is applied with 110% of the rated voltage and reaches

the working temperature, cut off the power supply, and operate in accordance with 8.8.3 in

GB 9706.1-2020, which should meet the requirements in 5.9.

After the therapeutic apparatus is applied with 110% of the rated voltage and reaches
the working temperature, cut off the power supply, and test the circuit according to figure 3.
The test voltage is applied:

— Between the two lead wires of the heating element and the accessible part (including
the enclosure, protective cover and all parts that can be touched by the test finger, such
as the metal reflector, the sheath of the lead wire of the heating wire, etc,, and the
sheath is at least double insulated when it can be touched by the test finger);

— Between the two lead wires of the heating element and the insulating part of the electric
wire that may be in contact with the metal enclosure (including the wires near the
treatment head used to connect to the power grid. The treatment head should be
twisted so that the wire is wound around the metal enclosure, and in the most
unfavorable case, the test is performed after heating, at least double insulation).

High voltage transformer

Isolation transformer

|

|

y t

Three phases power { — {

Figure 3 Circuit diagram of dielectric strength test at operating temperature
6.11 Harmful rays
Use a ray detector to detect. Under the normal operating conditions of the equipment, if
the ambient dose equivalent rate or directional dose equivalent rate caused at any place
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0.1M away from the accessible surface of the equipment does not exceed lusv/h, it meets
the requirements of 5.10.

18



Appendix A

(informative appendix)

A.1 Information about the test column

Figure A.1 Test column

Dimension: D=1cm,
d=2.5mm,
H=2cm.
Material: brass, coated with non-reflective black paint.
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