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Certificate of Conformity

NO.: ES140708065S-1

The following product has been tested by us with the listed standards and found in conformity with the council
LVD directive 2014/35/EU. It is possible to use CE marking to demonstrate the conformity with this LVD
Directive.

Applicant - GUANGZHOU YIHUA ELECTRONIC EQUIPMENT CO., LTD.

Address - No.7 Shajing East Road, Yongxing Industria D&rict, Longgui,
Guangcong Road, Guangzhou, Guangdon&(& 1na.

Q

Manufacturer - GUANGZHOU YIHUA ELECTRO}E?\{;,L/EQUIPMENT CO., LTD.
Address - No.7 Shajing East Road, Yongxj <"ﬂ'xdustn'al District, Longgui,

Guangcong Road, Guangzho gdong, China.
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Trademark % b - ®

W.E.R b. iFIUA™ YH

&
EUT : Soldering S@n
R{4

M/N : 939D, 986, 936B, 936A, 9936, 937D, 937D+, 937BD+, 939,

939IXY939BD+, 938, 938D, 938D+, 938BD+, 948, 948D, 948D+,
9@ +, 942, 900H, 950, 908+, 908D.
N

<
Technical Data (,b,\'lnput: 220-240V~-, 50/60Hz, 75W Max. Class I (Reference to test
;\%\\ report for the detail)

\
Test Stand#el  : EN 60335-1: 2012
Q((/ EN 60 335-2-45: 2003 + Al: 2008 + A2: 2012

R
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N
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- '.’ Y 1“"‘ % 7

(Managéf?)
February 11, 2015
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The certificate is based on a single evaluation of one sample of above-mentioned products. It does not imply an
assessment of the whole production and does not permit the use of the test lab. logo.
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APPLICATION FOR LOW VOLTAGE DIRECTIVE
On Behalf of
GUANGZHOU YIHUA ELECTRONIC EQUIPMENT CO., LTD.

Soldering Station

Model(s): 939D, 936, 936B, 936A, 9936, 937D, 937D+, 937% qf 939, 939D+,

939BD+, 938, 938D, 938D+, 938BD+, 948, 948D, 94 948BD+, 942,

900H, 950, 908+, 908D. N
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Prepared For : GUANG "YIHUA ELECTRONIC EQUIPMENT CO., LTD.

No.7 SRajing East Road, Yongxing Industrial District, Longgui,
G sf‘rgcong Road, Guangzhou, Guangdong, China.
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AR ESING Report No.:ES140708065S-1
R 2291
TEST REPORT

EN 60335-2-45 / IEC 60335-2-45
Household and similar electrical appliances — Safety —
Part 2-45: Particular requirements for portable heating tools and similar appliances

Report Reference No....................... ES140708065S-1

Compiled by (name + signature) ...... Sam Wang

Approved by (name + signature)....... Jesse Liu

Date of issue.................ccecceeuenenen.s. - February 10, 2015

Total number of pages....................... 98 pages

Testing Laboratory ..........................  SHENZHEN EMTEK CO., LTD. q/

AAArOSS: . :ccicmssissmimin imammmanneronsons * Bldg 69, Majialong Industry Zone, /Xﬁshan District, Shenzhen,
Guangdong, China Q’\,

Testing location / address.................. Same as above Q

Applicant’s name.............................  GUANGZHOU YIHUA EﬂE’CTRONIC EQUIPMENT CO., LTD.

Address..............ccceceeviriiiniieninnneneet. - NO.7 Shajing East Rﬁé?,'Yongxing Industrial District, Longgui,
Guangcong Roaﬁu ngzhou, Guangdong, China.

Test specification: ev

Standard ...t | IEC 60%‘@&.2-45:2002 + A1:2008 + A2: 2011 use in conjunction

with IE 335-1: 2010
X E 35-2-45: 2003 + A1:2008 + A2: 2012 in conjunction with
EN@M: 2012

Test procedure ..........cccoeeeveeeenneeennl pliance with EN 60 335-2-45: 2003 + A1:2008 + A2: 2012 in
@ unction with EN 60335-1: 2012

Non-standard test method........ - (AO N/A

Test Report Form No..............m. .. IEC 60335-2-45h

Test Report Form(s) Origind&". ....... : LCIE

Master TRF................ Q... Dated 201208

Equipment and C onents (IECEE), Geneva, Switzerland. All rights reserved.

Copyright © 2012 g?fwide System for Conformity Testing and Certification of Electrotechnical
This publication r@reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as

copyright owner gndjsource of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from
the reader's in}erp tation of the reproduced material due to its placement and context.

Test ir&S}escription vt Soldering Station

Trade Mark ...........cccooeiiiiinien ® U_ ®
W.E.R YiFIUA™ YH

Manufacturer .................ccccccevvneeee.;. GUANGZHOU YIHUA ELECTRONIC EQUIPMENT CO., LTD.

Address............cccococvnniinnnenennnnl. - NO.7 Shajing East Road, Yongxing Industrial District, Longgui,

Guangcong Road, Guangzhou, Guangdong, China.

TRF No. IEC 60335-2-45h Page 1 of 98 Ver.:1.0
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Report No.:ES140708065S-1

EMTEK

Access e

939D, 936, 936B, 936A, 9936, 937D, 937D+, 937BD+, 939, 939D+,
939BD+, 938, 938D, 938D+, 938BD+, 948, 948D, 948D+, 948BD+,
942, 900H, 950, 908+, 908D.

Model/Type reference.......................:

Ratings........ccccooieiieeii - Input: 220-240V™, 50/60Hz, 75W Max., Class | (See model

difference list for detail)

Test item particulars.........coceeveevee v :
Classification of installation and use............c.............. . Class | equipment

Supply ConNection ..........ccccvvvceeeceecce e : Non-detachable type power supply cord (Type Y)

Possible test case verdicts:

- test case does not apply to the test object................. : N(/A) Qq/
- test object does meet the requirement....................... . Pass (P) '\,

- test object does not meet the requirement................. ;. Fail (F) '\Q)\'
LIS ] Lo : Qy

Date of receipt of testitem.........c.cccoeeriiiini, : July 09, 2013 f\‘}/

Date (s) of performance of tests ... : July 09, 29\ July 16, 2013
General remarks: Q\')

/
The test results presented in this report relate only to the objggé‘tested.
This report shall not be reproduced, except in full, withoutl%e/ ritten approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appspded to the report.
"(see appended table)" refers to a table appended to @pon’t.

Throughout this report a comma (point) is usedk@(the decimal separator.

General product information:

M

1. The Twenty-four model are identica@ept the model name, power and appearance, all test on model

939D.
2. model difference list @
' QO
Model 939D 936c,| 9368 936A | 9936 | 937D | 937D+ 937BD+
Power 75 & 45 65 45 45 65 65
(W) e
RN
Model 939,83 930D+ | 939BD+ | 938 | 938D | 938D+ | 938BD+ 048
AN
Power
65 65 65 75 75 75 65
(W) /,Q%
Model (048D | 948D+ | 948BD+| 942 | O900H | 950 908+ 908D
(PO""“@ 75 75 75 75 75 75 75 75
Electri
c Same
circuit
Input 220-240V~, 50/60Hz
voltage
TRF No. IEC 60335-2-45h Page 2 of 98 Ver.:1.0
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Summary of testing:

The product has been tested according to standard EN 60 335-2-45: 2003 + A1:2008 + A2: 2012 in
conjunction with EN 60335-1: 2012

Tests performed on the bench

Maximum ambient temperature: +25°C

Tested for moderate conditions

EUT is designed for altitudes not exceeding 2000 m.

This report is not valid without using in conjunction with the original test report ES 08065S.
History of modification: '\,

- 2014-July-17: original report;( ES140708065S) Q)'\r

- 2015-February-10: modification 1.( ES140708065S-1)

1) Adding the components is BS power plug, power cord and photo. Q/Q

<Ol

TRF No. IEC 60335-2-45h Page 3 of 98 Ver.:1.0
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Copy of marking plate:

W.E.R VUikIuA®

Soldering Station
MODEL: 939D
Input: 220-240V~, 50/60Hz, 75W

Soldering Station
MODEL: 939D
Input: 220-240V~, 50/60Hz, W

e ﬁ@”

YH &

Soldering Station e
MODEL: 939D \O
Input: 220-240V~, 50/60Hz, 75W

%ce@

Remark:The Iabel{ogg‘:abdels 939D, 936, 936B, 936A, 9936, 937D, 937D+, 937BD+, 939, 939D+,
9

939BD+, 938, 938D, +, 938BD+, 948, 948D, 948D+, 948BD+, 942, 900H, 950, 908+, 908D are
identical, except thehdel name and rating power, All test on model 939D.

. ('OQQ/
N

TRF No. IEC 60335-2-45h Page 4 of 98 Ver.:1.0
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EN 60335-2-45

Clause Requirement — Test Result — Remark Verdict
5 GENERAL CONDITIONS FOR THE TESTS --
Tests performed according to cl. 5, e.g. nature of 50/60Hz P
supply, sequence of testing, etc.
NOTE 101 An additional sample of a contact N
firelighter is required for the test of 21.102.

CLASSIFICATION --

6.1 Protection against electric shock: Q(]/ P
Class 0, OL, I, T, HE oo, : |Class |
Dehorning tools shall be class Il or class Il . (b'\" N
(IEC 60335-2-45) A
Other appliances shall be class I, class Il or class Clas, (TD) P
[1l. (IEC 60335-2-45) . ﬁ/

6.2 Protection against harmful ingress of water N
Class Il dehorning tools and transformers for cIasQ\ ’ N

[Il dehorning tools shall be at least IPX4 /\/
(IEC 60335-2-45) N

A
Conduit-soldering tools and thermoplastic '}oduit- N
welding tools shall be at least IPX4 §O

(IEC 60335-2-45) X
Hand-held paint strippers for outd%@se shall be at N

least IP X4 unless the instructio r use state they
are not to be stored outdoors s\eft outdoors, in
which case they may be IPX C 60335-2-45)

T~y

S
MARKING AND INSPRUCTIONS -

7.1 Rated voltage or v@ge range (V) ...cccoevevvenennl | 220-240V P
Nature ofsup%gJ ~ P
Rated freqUEDEY (H2) ..o . |50/60Hz P
Rated CRBNt (A) ...ooooreeresrscsn N
Mamqﬁturer's or responsible vendor's name, See label P
t‘[@mark or identification mark ..............cc.cco.. :

'Wdel or type reference.........cccccceceeeevveeeeen.t | See rating label P

/\é\\‘ Symbol 5172 of IEC 60417, for Class Il appliances |Class | appliance N

IP number, other than IPXO0 ............ccceevvvvveeeeeeet | IPXO0 N

Symbol IEC 60417-5180, for class Il appliances, Class | appliance N

unless

the appliance is operated by batteries only N

Symbol IEC 60417-5036, for the enclosure of

electrically-operated water valves in external hose-

sets for connection of an appliance to the water

mains

TRF No. IEC 60335-2-45h Page 5 of 98 Ver.:1.0
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EN 60335-2-45

Clause Requirement — Test Result — Remark Verdict
Contact fire lighters shall be marked with the limit of N
insertion into the fuel (IEC 60335-2-45)
Contact fire lighters which are not at least IP X4 N
shall be marked with (IEC 60335-2-45):
Do not expose to rain or moisture N
Thermoplastic conduit-welding tools shall be N

marked with the types of fittings with which they are
to be used and with the corresponding settings.

Each fitting shall be marked with the type of (]/
appliance with which it is to be used and with its Q
own type reference (IEC 60335-2-45) J\"\'
7.2 Warning for stationary appliances for multiple \"'O' N
supply a
Warning placed in vicinity of terminal cover /\/V N
7.3 Range of rated values marked with the lower and @-240V P
upper limits separated by a hyphen K
Different rated values marked with the values /\) N
separated by an oblique stroke
7.4 Appliances adjustable for different rated v; I'tég(es N
the voltage setting is clearly discernible 6
7.5 Appliances with more than one rated oXage or one N

or more rated voltage ranges, ma%\/ ith rated
input or rated current for each r oltage or
range, unless

the power input is related to&(gmean value of the P
rated voltage range N
Relation between ma@g for upper and lower limits N
of rated power |npu¢:9r rated current and voltage is
clear

7.6 Correct symbcg'used P
Symbol f ure of supply placed next to rated 220-240V~ P
voltage \
Symlﬁf’for class Il appliances placed unlikely to be N
gt sed with other marking

Owits of physical quantities and their symbols P
\('\\-’according to international standardized system
N

7.7 N Connection diagram fixed to appliances to be N
connected to more than two supply conductors and
appliances for multiple supply, unless

correct mode of connection is obvious N
7.8 Except for type Z attachment, terminals for connection to the supply mains indicated --

as follows:

- marking of terminals exclusively for the neutral N

conductor (N)

TRF No. IEC 60335-2-45h Page 6 of 98 Ver.:1.0
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EN 60335-2-45
Clause Requirement — Test Result — Remark Verdict
- marking of protective earthing terminals (symbol P
5019 of IEC 60417)
- marking not placed on removable parts P
7.9 Marking or placing of switches which may cause a P
hazard
7.10 Indications of switches on stationary appliances and P
controls on all appliances by use of figures, Ietters
or other visual means...........cccocceveeeeciiecciiieeeen :
If figures are used, the off position indicated by the P
figure O
The figure 0 indicates only OFF position, unless no P
confusion with the OFF position
7.1 Indication for direction of adjustment of controls P
. . 4N
712 Instructions for safe use provided . P
Details concerning precautions during user./‘\/' P
maintenance
The instructions state that: (é --
- the appliance is not to be used b?@lldren or P
persons with reduced physical; @sory or mental
capabilities, or lack of experi and knowledge,
unless they have been glvenks pervision or
instruction AN
A\
- children being supe@ed not to play with the P
appliance X%,
For a part of cl %ITI construction supplied from a N
detachable p r supply unit, the instructions state
that the agplance is only to be used with the unit
providegQ
Instn@?é‘ns for class lll appliances state that it must N
o@y})e supplied at SELV, unless
o(uéva battery-operated appliance, the battery being N
d‘\s_)charged outside the appliance
'Q The instructions for use for appliances having a P
separate stand and not incorporating a biased-off
switch shall include the substance of the following
warning (IEC 60335-2-45):
WARNING - This tool must be placed on its stand P
when not in use
The instructions for use for class Il dehorning tools N
shall include the substance of the following warning
(IEC 60335-2-45):
WARNING - Only use the transformer provided N
TRF No. IEC 60335-2-45h Page 7 of 98 Ver.:1.0
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EN 60335-2-45

Clause Requirement — Test Result — Remark Verdict

The instructions for use for heat guns and hand-held paint strippers shall include the N
substance of the following (IEC 60335-2-45):

A fire may result if the appliance is not used with N
care, therefore:

- be careful when using the appliance in places N
where there are combustible materials. Do not
apply to the same place for a long time

- do not use in presence of an explosive N
atmosphere ey

- heat may be conducted to combustible materials '\,\) N
which are out of sight O\\'

- place on its stand after use and follow to cool '\/V N
before storage ‘q,Q

The instructions for use for fire lighters shall include the, s;lké;'ance of the following N
(IEC 60335-2-45): A

- ensure that the fire lighter is properly positioned c\)7

- unplug before removal from the fire /\’v

- allow to cool before storage /\)’

- do not allow the hot parts of the fire o

to touch the cord or other flammable nyatrials

Z2|1Z2|1Z2|Z

The instructions for thermoplastic @uit-welding N
tools shall state that a welding ogefstion must not

be repeated on a fitting since {&Lan result in live

parts becoming accessible 60335-2-45)
7121 Sufficient details for insth,JRt\io‘n supplied N

For an appliance inte@?t,o be permanently N
connected to the watémains and not connected by
a hose-set, this ﬁ ed

7.12.2 Stationary ap \Uces not fitted with means for N
disconnectig@yfrom the supply mains having a
contact s%‘ration in all poles that provide full
discon ion under overvoltage category lll, the
instr ns state that means for disconnection must
b{@:orporated in the fixed wiring in accordance
@ijlY the wiring rules

7.12.3 °\O_>Insulation of the fixed wiring in contact with parts N
,{Q exceeding 50 K during clause 11; instructions
stating that the fixed wiring must be protected

7.12.4 Instructions for built-in appliances:

- dimensions of space

- dimensions and position of supporting means

Z2|1Z2|1Z2|Z

- distances between parts and surrounding
structure

- dimensions of ventilation openings and N
arrangement

TRF No. IEC 60335-2-45h Page 8 of 98 Ver.:1.0
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EN 60335-2-45

Clause Requirement — Test Result — Remark Verdict
- connection to supply mains and interconnection of N
separate components
- plug accessible after installation, unless N
a switch in the fixed wiring in accordance with the N
wiring rules, unles
a switch complying with 24.3 N

7.12.5 Replacement cord instructions, type X attachment N
with a specially prepared cord
Replacement cord instructions, type Y attachment | Type Y attach@v P
Replacement cord instructions, type Z attachment Q\'\" N

7.12.6 Caution in the instructions for appliances Q’\’ N
incorporating a non-self-resetting thermal cut-out q,
that is reset by disconnection of the supply mains, if /\/

. . . . /
this cut-out is required to comply with the standard r\<o

7.12.7 Instructions for fixed appliances stating how the ()y N
appliance is to be fixed A ,Q

7.12.8 Instructions for appliances connected to the W\mains

- max. inlet water pressure (Pa)................ d‘v ..... :

N
- min. inlet water pressure, if necessa(yﬁ) ........... :

Z|lZ2|Z2|(Z

\Y
Instructions concerning new and o Qse-sets for
appliances connected to the wat@nains by
detachable hose-sets

713 Instructions and other text@é‘én official language..: P
Languages ............... & @ ..................................... : | English P
7.14 Marking clearly Iegi@ﬁ\a)nd durable, rubbing testas | After the test, no legible and P
specified N durable
N4
7.15 Marking on g@n part P
Marking X y discernible from the outside, if P
necessa)vafter removal of a cover
For pﬁﬁé'ble appliances, cover can be removed or P
g_@ed without a tool
Oﬁ‘o’r stationary appliances, name, trademark or N

Pidentification mark and model or type reference
,(Q visible after installation

For fixed appliances, name, trademark or N
identification mark and model or type reference
visible after installation according to the instructions

Indications for switches and controls placed on or P
near the components. Marking not on parts which
can be positioned or repositioned in such a way that
the marking is misleading

7.16 Marking of a possible replaceable thermal link or No such device. N
fuse link clearly visible with regard to replacing the
link

TRF No. IEC 60335-2-45h Page 9 of 98 Ver.:1.0
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EN 60335-2-45

Clause Requirement — Test Result — Remark Verdict

PROTECTION AGAINST ACCESS TO LIVE PARTS --

8.1 Adequate protection against accidental contact with P
live parts

8.1.1 Requirement applies for all positions, detachable P
parts removed
Lamps behind a detachable cover not removed, if N
conditions met N
Insertion or removal of lamps, protection against NQV N
contact with live parts of the lamp cap A
Use of test probe B of IEC 61032, with a force not \‘,'O P
exceeding 1 N: no contact with live parts QQ

8.1.2 Use of test probe 13 of IEC 61032 through 4V P

openings in class 0 appliances and class |l
appliances/ constructions: no contact with live partsc\\'

Test probe 13 also applied through openings in 9 P
earthed metal enclosures having a non—condq%ti/
coating: no contact with live parts /\ ,

8.1.3 For appliances other than class I, use fvprobe N
41 of IEC 61032: no contact with live p% of visible
glowing heating elements S

8.1.4 Accessible part not considered I'Ke\y N
- safety extra-low a.c. voltage‘;§afk value not Can touch terminals P
exceeding 42.4V 4 measurement voltage is

13.2Vpeak
N4
- safety extra-low d.c.(@age: not exceeding 42.4 V N
- or separated fror@e parts by protective N
impedance o,
If protective j \dance: d.c. current not exceeding N
2 mA, andN\
W
a.c. peg;\v'alue not exceeding 0.7 mA N
- for Se“a/k values over 42.4 V up to and including N
;-g;f/v, capacitance not exceeding 0,1 uF
. o,-\fgr peak values over 450 V up to and including N
/s(‘\\‘ 15 kV, discharge not exceeding 45 uC

- for peak values over 15kV, the energy in the N
discharge not exceeding 350 mJ
Parts operating at safety extra-low voltage N
exceeding 12 V in thermoplastic conduit-welding
tools are also considered to be live parts
(IEC 60335-2-45)

8.1.5 Live parts protected at least by basic insulation before installation or assembly: -
- built-in appliances N
- fixed appliances N

TRF No. IEC 60335-2-45h Page 10 of 98 Ver.:1.0
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EN 60335-2-45

Clause Requirement — Test Result — Remark Verdict
- appliances delivered in separate units N
8.2 Class Il appliances and constructions constructed P

so that there is adequate protection against
accidental contact with basic insulation and metal
parts separated from live parts by basic insulation
only

Only possible to touch parts separated from live P
parts by double or reinforced insulation

9 STARTING OF MOTOR-OPERATED APPLIANCES kN\) N

Requirements and tests are specified in part 2

when necessary (\\'
AV
10 POWER INPUT AND CURRENT y --
10.1 Power input at normal operating temperature, rate&(}%e appended table) P
voltage and normal operation not deviating fro

rated power input by more than shown in tabI

Test carried out at upper and lower limits of/t’qﬁy N
ranges for appliances with one or more r@d‘
voltage ranges, unless
the rated power input is related to @anthmetlc P
mean value
v
10.2 Current at normal operating t erature, rated N

voltage and normal operatiaf\Mot deviating from
rated current by more thag\shown in table 2

Test carried out at up@gr;d lower limits of the N
ranges for appliaqgﬁ ith one or more rated

voltage ranges, untess
the rated curr, |s related to the arithmetic mean N
value of trlf\(a
A\
11 HI;A(NG --
11.1 [d&!xcessive temperatures in normal use P
11.2 \O The appliance is held, placed or fixed in posmon as P
) ,(;Q described........oooiiiii :
Appliances are tested away from the walls of the P
test corner (IEC 60335-2-45)
11.3 Temperature rises, other than of windings, P

determined by thermocouples

Temperature rises of windings determined by P
resistance method, unless

the windings makes it difficult to make the N
necessary connections
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11.4 Heating appliances operated under normal N
operation at 1.15 times rated power input (W) .....:

Soldering guns, induction soldering irons and other P
appliances operated with a transformer are supplied
at 1,06 times rated voltage ........ (IEC 60335-2-45)

11.5 Motor-operated appliances operated under normal N
operation at most unfavourable voltage between
0.94 and 1.06 times rated voltage (V).......cccceeeeel

11.6 Combined appliances operated under normal 240V X 1.06=2 P
operation at most unfavourable voltage between \,
0.94 and 1.06 times rated voltage (V).......c....c..... O\'\'

11.7 Operation duration corresponding to the most (see ap@)d\éd tables) P
unfavourable conditions of normal use

Contact fire lighters are operated for 30 min. Hot-air ',V N
fire lighters are operated for 10 min ,é:)
(IEC 60335-2-45) (

Other appliances are operated until steady P
conditions are established (IEC 60335- 2:43‘)

11.8 Temperature rises monitored continuousl ar‘dnot (see appended tables) P
exceeding the values intable 3 ............ b .........

If the temperature rise of a motor wm{?exceeds N
the value of table 3, or

if there is doubt with regard to ckésmcatlon of N
insulation, \(b.

tests of Annex C are ca(j@ out
N4
Sealing compound dc@ot flow out

Protective devices\ép not operate, except

Z| V|10 | Z

components i ‘&tective electronic circuits tested
for the numt@%hf cycles specified in 24.1.4

The temp \ture rise limit specified in Table 3 for N
pure mizx and tightly sintered ceramic material is
incre&€d to 600K (IEC 60335-2-45)

Y

13 - GLEAKAGE CURRENT AND ELECTRIC STRENGTH AT OPERATING -
OQ| TEMPERATURE

13.1 Leakage current not excessive and electric strength P
adequate

Appliances operated with a transformer and P
induction soldering irons are tested as motor-
operated appliances (IEC 60335-2-45)

Heating appliances operated at 1.15 times the rated N
power iNPUt (W).....oeeiiiiieee e :
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Motor-operated appliances and combined 240V X 1.06=254.4V~ P
appliances supplied at 1.06 times the rated voltage
(V) et :
Protective impedance and radio interference filters N
disconnected before carrying out the tests
13.2 For class 0, class Il and class Il appliances, N
leakage current measured by means of the circuit
described in figure 4 of IEC 60990
For other appliances, a low impedance ammeter (], N
may be used Q
Leakage current measurements.............cccceceeeeeeel. | (SEE appe@{able) P
13.3 The appliance is disconnected from the supply AQ'y P
Electric strength tests according to table 4 ...........: (see@}a‘ﬁended table) P
No breakdown during the tests <f5 P
,v
14 TRANSIENT OVERVOLTAGES /\ --
Appliances withstand the transient overvolt@?to N
which they may be subjected
Clearances having a value less than s@fied in (see appended table) N
table 16 subjected to an impulse volige test, the
test voltage specified in table B.X‘.& .................... :
No flashover during the test, ygégs N
of functional insulation if t e%?alpliance complies N
with clause 19 with the QReyance short-circuited
NY
O
15 MOISTURE REQS?ANCE P
15.1 Enclosure p@gs the degree of moisture IPX0 N
protection rding to classification of the
appllancgs\a\\
a@nce checked as specified in 15.1.1, taking N
unt 15.1.2, followed by the electrlc strength
f16.3
. ON/ trace of water on insulation which can result in a N
‘Q- reduction of clearances and creepage distances
& below values specified in clause 29
15.1.1 Appliances, other than IPX0, subjected to tests as N
specified in [EC 60529 ...........ccoociiiiieeiiiieeee :
Water valves containing live parts in external hoses N
for connection of an appliance to the water mains
tested as specified for IPX7 appliances
15.1.2 Hand-held appliance turned continuously through N
the most unfavourable positions during the test
Built-in appliances installed according to the N
instructions
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Appliances placed or used on the floor or table N
placed on a horizontal unperforated support

Appliances normally fixed to a wall and appliances N
with pins for insertion into socket-outlets are
mounted on a wooden board

For IPX3 appliances, the base of wall mounted N
appliances is placed at the same level as the pivot
axis of the oscillating tube

For IPX4 appliances, the horizontal centre line of (]/
the appliance is aligned with the pivot axis of the Q
oscillating tube, and r\'>'

O,
for appliances normally used on the floor or table, r;,o N
the movement is limited to two times 90° for a Q
period of 5 min, the support being placed at the /\‘}/
level of the pivot axis of the oscillating tube A

Appliances normally fixed to a ceiling are mounted ()’\' N
underneath a horizontal unperforated support, th
pivot axis of the oscillating tube located at the Ie\e1
of the underside of the support, and A'\,

for IPX4 appliances, the movement of@b\,{is N

limited to two times 90° from the vertic, a period
of 5 min

RS
Appliances with type X attachm ed with a N
flexible cord as described (;%

Detachable parts subjected@f;e relevant N
treatment with the main Qﬂt

O 7

However, if a part ha&e removed for user N
maintenance and.a odt is needed, this part is not

removed h\

15.2 Spillage of liq oes not affect the electrical N
insulation - Cy

Applian : \v:/ith type X attachment fitted with a N
Iighe;,l@e ible cord as described

NJ

A@ances incorporating an appliance inlet tested N
ijf or without an connector in position, whichever

. ChiS most unfavourable

,(‘Q\ Detachable parts removed N

The appliance withstands the electric strength test N
of 16.3

No trace of liquid on insulation that can result in a N
reduction of clearances and creepage distances
below values specified in clause 29

15.3 Appliances proof against humid conditions 25°C,93%,48h

Checked by test Cab: Damp heat steady state in
IEC 60068-2-78
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Detachable parts removed and subjected, if N
necessary, to the humidity test with the main part
Humidity test for 48 h in a humidity cabinet P
Reassembly of those parts that may have been N
removed
The appliance withstands the tests of clause 16 P

15.101 Household film-welding appliances provided with a N
suction device shall be constructed so that suction (]/
of liquid does not impair electrical insulation Q
(IEC 60335-2-45) N

b4
O
4

16 LEAKAGE CURRENT AND ELECTRIC STRENGTH ‘(\9 -

16.1 Leakage current not excessive and electric strength , P
adequate <Q
Protective impedance disconnected from live part%)y N
before carrying out the tests
Tests carried out at room temperature and n fy\ P
connected to the supply ./i/

N o
Appliances supplied by a transformer %’v&duction P
soldering irons are tested as motor-opehated
appliances (IEC 60335-2-45) KO

16.2 Single-phase appliances: testv\ ge 1.06 times 240VX1.06 P
rated voltage ..............eevvvennnnd SO
Three-phase appliances: \evoltage 1.06 times N
rated voltage divided b
Leakage current mgagrements (see appended table) P
Limit values dou@l\i if: N
- all controls I@é an off position in all poles, or N
- the ap%%}ce has no control other than a thermal N
cut- oub
- ﬁérmostats, temperature limiters and energy N

ators do not have an off position, or
. §'tlhe appliance has radio interference filters N
,{Q\ With the radio interference filters disconnected, the |(see appended table) N

leakage current do not exceed limits specified.....:

16.3 Electric strength tests according to table 7...........: | (see appended table)

Test voltage applied between the supply cord and | (see appended table)
inlet bushing and cord guard and cord anchorage
as SPeCIfied .......cooviiiiieie e :

No breakdown during the tests P

17 OVERLOAD PROTECTION OF TRANSFORMERS AND ASSOCIATED CIRCUITS --
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Verdict

No excessive temperatures in transformer or
associated circuits in event of short-circuits likely to
occur in normal use

(see appended table)

P

Appliance supplied with 1.06 or 0.94 times rated
voltage under the most unfavourable short-circuit or
overload likely to occur in normal use (V).............:

240V X1.06=254.4V~

Basic insulation is not short-circuited

Temperature rise of insulation of the conductors of
safety extra-low voltage circuits not exceeding the
relevant value specified in table 3 by more than
15K

Temperature of the winding not exceeding the value
specified in table 8,

The test is not carried out on soldering guns and
other appliances in which the heating element is
part of the secondary circuit of a transformer (
(IEC 60335-2-45) Q

however limits do not apply to fail-safe transfi rs

complying with sub-clause 15.5 of IEC 6155@

O

18

ENDURANCE T‘

Requirements and tests are spemﬁr@m part 2

19

when necessary R
KX

ABNORMAL OPERAT

19.1

The risk of fire, mech@t?avlvdamage or electric
shock under abnqrmj or careless operation
obviated 0

Electronic cir so designed and applied that a
fault will nQ\KQender the appliance unsafe

(see appended table)

Appl é’e\ incorporating heating elements
subj%%ﬂ to the tests of 19.2 and 19.3, and

éj«;gappllance also has a control that limit the
perature during clause 11 it is subjected to the
ptest of 19.4, and

if applicable, to the test of 19.5

Appliances incorporating PTC heating elements are
also subjected to the test of 19.6

Appliances incorporating motors subjected to the
tests of 19.7 to 19.10, as applicable

Appliances incorporating electronic circuits
subjected to the tests of 19.11 and 19.12, as
applicable
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Requirement — Test

Result — Remark

Verdict

Appliances incorporating contactors or relays
subjected to the test of 19.14, being carried out
before the tests of 19.11

N

Appliances incorporating voltage selector switches
subjected to the test of 19.15

Unless otherwise specified, the tests are continued
until a non-self-resetting thermal cut-out operates,
or

until steady conditions are established

If a heating element or intentionally weak part
becomes open-circuited, the relevant test is
repeated on a second sample

For heat guns and hot-air fire lighters, compliance is
also checked by the test of 19.101
(IEC 60335-2-45)

19.2

/a

Appliances are operated under the conditions Q
specified in clause 11 but supplied at 0,94 timeg\ 7
rated voltage. However, appliances in which thg,
heating element is part of the secondary cir fa
transformer are operated continuously f min
unless they incorporate a biased-off s@i}n

which case they are operated for 5 n\(l ire lighters
are operated for 2 h without adding\QeI
(IEC 60335-2-45) ,‘6

‘94 X 220V=206.8V

Paint strippers incorporating 'Kg\gral scrapers are
held horizontally in a clam er the entire length of
the handle. A force of 7 js exerted on the
scraper edge in the djggtion corresponding to
normal use (IEC 60335-2-45)

19.3

The test of 19.2 ¢ k}eated with the appliance
supplied at 1, mes rated voltage
(IEC 60333\ 5)

1.06 X 240V=254.4V

19.4

N . -
Test cogddions as in clause 11, any control limiting
the te rature during tests of clause 11
sgxalrt rcuited

Until temperature steady, No
any hazards.

rmoplastic conduit-welding tools are operated
with the fastest possible sequence of welding
operations (IEC 60335-2-45)

Test of 19.4 repeated on Class 0l and | appliances
with tubular sheathed or embedded heating
elements. No short-circuiting, but one end of the
element connected to the elements sheath

The test repeated with reversed polarity and the
other end of the heating element connected to the
sheath
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The test is not carried out on appliances intended to N
be permanently connected to fixed wiring and on
appliances where an all-pole disconnection occurs
during the test of 19.4

19.6 Appliances with PTC heating elements tested at N
rated voltage, establishing steady conditions

The working voltage of the PTC heating element is N
increased by 5% and the appliance is operated until
steady conditions are re-established. The voltage is

then increased in similar steps until 1.5 times Qq/
working voltage or until the PTC heating element \,
FUPLUFES (V) 1 : '\r

19.7 Stalling test by locking the rotor if the locked rotor |No suc@tors N
torque is smaller than the full load torque or

locking moving parts of other appliances (r;'v

)NJ

Locked rotor, capacitors open-circuited one at a (
time Q
Test repeated with capacitors short-circuited qéését N
a time, unless

capacitor is of class P2 of IEC 60252-1 O -

Appliances with timer or programmergs mlled with
rated voltage for each of the tests perlod
equal to the maximum period aII ...................

Other appliances supplied w, @ated voltage for a N
period as specified
Winding temperatures @@xceedmg values (see appended table) N
specified in table 8

19.8 Multi-phase motof’s\%perated at rated voltage with N
one phase disq@nected

19.9 Running oy f d test on appliances incorporating N
motors i ed to be remotely or automatically

r liable to be operated continuously

3 is applicable and that use overload

M toﬁbperated and combined appliances for which N
&ctive devices relying on electronic circuits to

- &pprotect the motor windings, are also subjected to

A\Q\ the test

N Winding temperatures not exceeding values as (see appended table) N
SPECITIEA ... :
19.10 Series motor operated at 1.3 times rated voltage for N
TMIN (V) e
During the test, parts not being ejected from the N
appliance
19.11 Electronic circuits, compliance checked by P

evaluation of the fault conditions specified in
19.11.2 for all circuits or parts of circuits, unless
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they comply with the conditions specified in 19.11.1 N
Appliances incorporating an electronic circuit that N

relies upon a programmable component to function
correctly, subjected to the test of 19.11.4.8, unless

restarting does not result in a hazard

Appliances having a device with an off position
obtained by electronic disconnection, or a device
placing the appliance in a stand-by mode, subjected
to the tests of 19.11.4 Q(],

If the safety of the appliance under any of the fault \' P
conditions depends on the operation of a miniature (b'\'
fuse-link complying with IEC 60127, the test of \,
19.12 is carried out ,.q,Q

During and after each test the following is checked:

- the temperature of the windings do not exceed the '\,
values specified in table 8 (S

=

- the appliance complies with the conditions /\' P
specified in 19.13

A
- any current flowing through protective i@tYance P
not exceeding the limits specified in 8.

If a conductor of a printed board bg@nes open-circuited, the appliance is --
considered to have withstood th icular test, provided both of the following
conditions are met:

ANN
- the base material of the p[j%@fi circuit board P
withstands the test of Aqn&x

- any loosened condug@\d'oes not reduce P
clearance or creep distances between live parts

and accessible m parts below the values
specified in cl;ai‘@a 29

19.11.1 Fault conq&b@a) to g) in 19.11.2 are not applied to circuits or parts of circuits --
meetingl@ of the following conditions:

- the @ronic circuit is a low-power circuit, that is, N
tphgéﬂ«imum power at low-power points does not

; ed 15 W according to the tests specified

X3 the protection against electric shock, fire hazard, N
sQ\ mechanical hazard or dangerous malfunction of

& other parts of the appliance does not rely on the

correct functioning of the electronic circuit

19.11.2 Fault conditions applied one at a time, the appliance operated under conditions --
specified in cl. 11, but supplied at rated voltage, the duration of the tests as
specified:

a) short circuit of functional insulation if clearances P
or creepage distances are less than the values
specified in 29

b) open circuit at the terminals of any component (see appended table) P

c¢) short circuit of capacitors, unless (see appended table) P
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Result — Remark

Verdict

they comply with IEC 60384-14

P

d) short circuit of any two terminals of an electronic
component, other than integrated circuits.

N

This fault condition is not applied between the two
circuits of an optocoupler

e) failure of triacs in the diode mode

f) failure of an integrated circuit

g) failure of an electronic power switching device

Each low power circuit is short-circuited by
connecting the low-power point to the pole of the
supply source from which the measurements were
made

Z2|Z2|2 |0

19.11.3

If the appliance incorporates a protective electronic
circuit which operates to ensure compliance with

clause 19, the relevant test is repeated with a singl%
fault simulated, as indicated in a) to g) of 19.11.2 Q

19.11.4

7
Appliances having a switch with an off positior,‘\/
obtained by electronic disconnection, or v

Py

a switch that can be placed in the stand-\@ﬁode,

subjected to the tests of 19.11.4.1 to%&? 4.7, the
device being set in the off positiong@ the stand-
by mode

Appliances incorporating a p, \ctive electronic
circuit subjected to the test&% 19.11.4.1t0
19.11.4.7, the tests bei rried out after the
protective electronic cigg§t has operated, except
that

. Cn
appliances oper, &Jfor 30 s or 5 min during the
test of 19.7 ary t subjected to the tests for

p

electromag\ henomena.

Surge p@ctive devices disconnected, unless

Thleyqﬁgorporate spark gaps

19.11.4.1

.

%ppliance is subjected to electrostatic
1Scharges in accordance with IEC 61000-4-2, test
Plevel 4

c
N\
191702

The appliance is subjected to radiated fields in
accordance with IEC 61000-4-3, test level 3

19.11.4.3

The appliance is subjected to fast transient bursts in
accordance with IEC 61000-4-4, test level 3 or 4 as
specified

19.11.4.4

The power supply terminals of the appliance
subjected to voltage surges in accordance with IEC
61000-4-5, test level 3 or 4 as specified

Earthed heating elements in class | appliances
disconnected
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19.11.4.5

The appliance is subjected to injected currents in
accordance with IEC 61000-4-6, test level 3

N

19.11.4.6

Appliances having a rated current not exceeding 16
A are subjected to the Class 3 voltage dips and
interruptions in accordance with IEC 61000-4-11

Appliances having a rated current exceeding 16 A
are subjected to the Class 3 voltage dips and
interruptions in accordance with IEC 61000-4-34

19.11.4.7

The appliance is subjected to mains signals in
accordance with IEC 61000-4-13, test level class 2

19.11.4.8

The appliance is supplied at rated voltage and
operated under normal operation. After 60s the
power supply is reduces to a level such that the
appliance ceases to respond or a programmable
component cease to operate.

The appliance continues to operate normally or

S

requires a manual operation to restart

pd

19.12

If the safety of the appliance for any of the
conditions specified in 19.11.2 depends ¢,
operation of a miniature fuse-link compl

IEC 60127, the test is repeated, measing the
current flowing through the fuse-linkXxeasured
current (A); rated current of the fg\é&- nk (A)

with

R
e

Repeat tests, measured
current: 3.15A, rated current
of fuse: 1A.

19.13

During the tests the applianc %\efs not emit flames,
molten metal, poisonous or,'lg able gas in
hazardous amounts  \

Temperature rises no@e’eding the values shown
in table 9 :

(see appended table)

Compliance wi‘t‘r@ﬁase 8 not impaired

. NG . . .
If the apph?lébtan still be operated it complies
with 20.2. &N

Insulatj \,"other than of class Il appliances or class Il constructions that do not

cont
S )’fied in table 4:

ve parts, withstands the electric strength test of 16.3, the test voltage as

g~tfasic iNSUlation ..., :

1000V

- supplementary insulation ...........cccccooiiiiicn. :

1750V

- reinforced insulation............cooouieeiiiiiiiiiiiee :

3000V

After operation or interruption of a control, clearances
and creepage distances across the functional
insulation withstanding the electric strength test of
16.3. the test voltage being twice the working
voltage

Z|T|TU|T

The appliance does not undergo a dangerous
malfunction, and

no failure of protective electronic circuits, if the
appliance is still operable
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Appliances tested with an electronic switch in the off position, or in the stand-by N
mode:
- do not become operational N
- if they become operational, do not result in a N
dangerous malfunction during or after the tests of
19.11.4
If the appliance contains lids or doors that are controlled by one or more interlocks, N
one of the interlocks may be released provided that: =
- the lid or door does not move automatically to an Q‘V N
open position when the interlock is released, and N
- the appliance does not start after the cycle in 4 N
which the interlock was released AQ\'
The temperature rise of the windings of induction /\'/V N
soldering irons shall not exceed the values <O,
specified in 19.7. (IEC 60335-2-45) A
The electric strength test of induction soldering N7 N
irons is carried out immediately after switching ff,Q
the appliance. (IEC 60335-2-45) R
19.14 Appliances operated under the conditions ofkgﬁse N
11, any contactor or relay contact operatymy sinder
the conditions of clause 11 being shor&ited
For a relay or contactor with more t ane contact, N
all contacts are short-circuited agﬁ ame time
A relay or contactor operating?fto ensure the N
appliance is energized for "JQ al use is not short-
circuited \\A,
If more than one rela@ontactor operates in N
clause 11, they ar.eép -circuited in turn
19.15 For appliances \5 mains voltage selector switch, N
the switch is 0 the lowest rated voltage position
and the hig value of rated voltage is applied
19.101 Heat g wnd hot-air fire lighters are operated as N
specifi@)in clause 11 until steady conditions are
esgab¥shed. The voltage at the terminals of the
r is then reduced until the running speed of the
tor is just sufficient to prevent the the thermal
'\O)cut—out from operating, the power input to the
,{Q heating element being maintained at 1,15 times
rated power input (IEC 60335-2-45)
The voltage is decreased at N
- 1V per minute for motors having a working N
voltage not exceeding 30 V
- 5V per minute for motors having a working N
voltage exceeding 30 V
The appliances are then operated until steady N
conditions are established
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20 STABILITY AND MECHANICAL HAZARDS -
20.1 Adequate stability P
Tilting test through an angle of 10°, appliance P
placed on an inclined plane/horizontal support, not
connected to the supply mains; appliance does not
overturn
Tilting test repeated on appliances with heating P
elements, angle of inclination increased to 15° A
Possible heating test in overturned position; QV N
temperature rise does not exceed values shown in '\'
table 9 . Q;\'
Hand-held appliances are subjected to the test Q'\' P
while placed on their stands  (IEC 60335-2-45) /\q/
20.2 Moving parts adequately arranged or enclosed as I\bfdéh moving parts N
to provide protection against personal injury A
Protective enclosures, guards and similar parts arQ\J N
non-detachable, and R ’
have adequate mechanical strength ./\‘/y N
Enclosures that can be opened by overg ‘an N
interlock are considered to be detachf parts
Self-resetting thermal cut-outs and\@rcurrent N
protective devices not causing,aéazard, by
unexpected reclosure ,b\
Not possible to touch dan a&ds moving parts with N
test probe N
Contact fire lighters s@ have adequate stability N
(IEC 60335-2-45). &
<&
21 MECHAN‘Q@STRENGTH -
211 Applian \as adequate mechanical strength and is P
constr@fed as to withstand rough handling
C ck)ed by applying 3 blows to every point of the P
osure like to be weak, in accordance with test
. b of IEC 60068-2-75, spring hammer test, with
AN Pan impact energy of 0,5 J
N° The appliance shows no damage impairing P
compliance with this standard, and
compliance with 8.1, 15.1 and clause 29 not P
impaired
If doubt, supplementary or reinforced insulation N
subjected to the electric strength test of 16.3
If necessary, repetition of groups of three blows on N
a new sample
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For hand-held appliances, compliance is also Only for hand-part P
checked by the tests of 21.101 (IEC 60335-2-45)

For contact fire lighters, compliance is also checked N
by the test of 21.102 (IEC 60335-2-45)

21.2 Accessible parts of solid insulation having strength P
to prevent penetration by sharp implements

The insulation is tested as specified, unless

Test not applicable if the thickness of (]/
supplementary insulation is at least 1 mm and Q
reinforced insulation at least 2 mm ,\'\'

The insulation is tested as specified, and does \,
withstand the electric strength test of 16.3 (\Q

21.101 The supply cord of hand-held appliances is cut to a
length of 100 mm, measured from the point where (O'
the cord, or cord guard, enters the appliance
(IEC 60335-2-45) S

The appliance is dropped from a height of 1 m dkkfo P
a hardwood base having a thickness of 50

This test is made five times, the applia@e‘ﬁg in P

a position such that ist major axis is hort al and
so that a different part of the appliang& exposed
to the impact each time QO

The appliance is then dropped.fi ?mes with its P
major axis vertical and with t dering tip, or
corresponding part of other iances, pointing
downwards «\

The appliance shall n o aamaged to such an P
extent that compliance-with this standard is
impaired; in partics@? live parts shall not have
become accesgi@e

21.102 The handle Qf;a'new contact fire lighter is held N
firmly beh@ two lightly padded surfaces with the

heatin&}é& ent in a horizontal plane. The fire
light supplied at rated voltage. After 3 min a

&?i f 4,5 kg is suspended at the end of the
d

ng element for 1 min. This mass is removed
the element is allowed to cool. If the element
Phas been bent, it is straightened to its original
AL [ position (IEC 60335-2-45)

After the test, the live parts shall not be accessible N
and the fire lighter shall withstand the electric
strength test of 16.3

22 CONSTRUCTION --
221 Appliance marked with the first numeral of the IP IPX0 N
system, relevant requirements of IEC 60529 are
fulfilled

TRF No. IEC 60335-2-45h Page 24 of 98 Ver.:1.0



Shenzhen EMTEK Co., Ltd. E M T E K
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China

www.emtek.com.cn Tel:+86-755-2695 4280 Fax:+B6-755-2695 4282

Report No.:ES140708065S-1

EN 60335-2-45

Clause Requirement — Test Result — Remark Verdict
22.2 Stationary appliance: means to provide all-pole disconnection from the supply --
provided, the following means being available:
- a supply cord fitted with a plug Not stationary appliance N
- a switch complying with 24.3 N
- a statement in the instruction sheet that a N
disconnection incorporated in the fixed wiring is to
be provided
- an appliance inlet a N
Singe-pole switches and single-pole protective v N
devices for the disconnection of heating elements in r{}'
single-phase permanently connected class | %
appliances, connected in the phase conductor (\'\/
22.3 Appliance provided with pins: no undue strain on /\(}/ N
socket-outlets
N

Applied torque not exceeding 0.25 Nm

D
Pull force of 50N to each pin after the appliance hgb N
being placed in the heating cabinet; when coo!é\fo

room temperature the pins are not displace
more than 1mm A

Each pin subjected to a tork of 0.4Nm; ins are N
not rotating unless

X
rotating does not impair complia é@x\zith the N
standard Q\g

22.4 Appliance for heating quuid@?ﬂ appliance causing N
undue vibration not provided with pins for insertion
into socket-outlets

22.5 No risk of electric sa-(;@‘when touching the pins of
the plug N

The applianc upplied at rated voltage. Any N
switch is th aced in the off position and the

appliance{g Isconnected from the supply mains at

the instaﬁ‘kof voltage peak. One second after

disc Qéction, the voltage between the pins of the

pl4g iI8measured with an instrument that does not
@vpreciably affect the value to be measured.

. \o_,ﬁe voltage did not exceed 34 V. N

-

22.6 zq&\ Electrical insulation not affected by condensing N
water or leaking liquid

No such X-capacitance

Electrical insulation of Class Il appliances not N
affected if a hose ruptures or seal leaks

In case of doubt, test as described N

22.7 Adequate safeguards against the risk of excessive N
pressure in appliances containing liquid or gases or
having steam-producing devices
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22.8 Electrical connections not subject to pulling during N
cleaning of compartments to which access can be
gained without the aid of a tool, and that are likely
to be cleaned in normal use

22.9 Insulation, internal wiring, windings, commutators P
and slip rings not exposed to oil, grease or similar
substances, unless

the substance has adequate insulating properties

22.10 Not possible to reset voltage-maintained non-self- (],
resetting thermal cut-outs by the operation of an \9

automatic switching device incorporated within the f\,

appliance, if: ‘\%

- a non-self-resetting thermal cut-out is required by q/Q N
the standard, and /\/

- a voltage maintained non-self-resetting thermal <O, N
cut-out is used to meet it Y

P\
Non-self-resetting thermal motor protectors hay, a\)
trip-free action, unless N

- 'V
they are voltage maintained ~-

Reset buttons of non-self-resetting cow\&s/ SO
located or protected that accidental re¢setting is
unlikely

AN

2211 Reliable fixing of non-detachah@arts that provide P
the necessary degree of prwxébhon against electric
shock, moisture or contac{ With moving parts

Obvious locked posmo:Q\a‘f%nap in devices used for N
fixing such parts

No deterioration of‘me fixing properties of snap-in N
devices used is\garts that are likely to be removed
during instgl}zf&n or servicing

Tests as,’%}\c/ribed 50N push and pull force and P
0"\ applied to enclosure;

2212 H;.rjoqé‘s’ knobs etc. fixed in a reliable manner P

@}Kg in wrong position of handles, knobs etc. P
. O,indicating position of switches or similar
components not possible

Axial force 15 N applied to parts, the shape being 15N on power switch knob P
so that an axial pull is unlikely to be applied

Axial force 30 N applied to parts, the shape being 30N on adjust temperature P
so that an axial pull is likely to be applied switch knob

22.13 Unlikely that handles, when gripped as in normal P
use, make the operators hand touch parts having a
temperature rise exceeding the value specified for
handles which are held for short periods only

2214 No ragged or sharp edges creating a hazard for the P
user in normal use, or during user maintenance
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No exposed pointed ends of self tapping screws P
etc., liable to be touched by the user in normal use
or during user maintenance

2215 Storage hooks and the like for flexible cords smooth N
and well rounded

22.16 Automatic cord reels cause no undue abrasion or N
damage to the sheath of the flexible cord, no
breakage of conductors strands, no undue wear of
contacts

Cord reel tested with 6000 operations, as specified N N
Electric strength test of 16.3, voltage of 1000 V %'\/ N
applied N

2217 Spacers not removable from the outside by hand or ('t) N
by means of a screwdriver or a spanner /\/

22.18 Current-carrying parts and other metal parts r\(? P
resistant to corrosion r\<>

22.19 Driving belts not relied upon to provide the requ’r\ea') N
level of insulation, unless A

constructed to prevent inappropriate repl?s{e%nt N

. . N4
22.20 Direct contact between live parts and l@mal N
insulation effectively prevented, unlg$

N
material used is non-corrosive, rgn\-hygroscopic N
and non-combustible A\\

22.21 Wood, cotton, silk, ordina ~|§ﬁ er and fibrous or P
hygroscopic material no\ ed as insulation, unless
N

impregnated O\

This requirement'dq%s not apply to magnesium
oxide and min ceramic fibres used for the
electrical insyf@Hon of heating elements

22.22 Applianc@@?\c{t containing asbestos P

22.23 Oils cagining polychlorinated biphenyl (PCB) not P
usgd

22.24 \féheating elements, except in class Il P
C pliances or class Il constructions that do not

) . .
AN contain live parts, adequately supported

Y
N {in case of rupture, the heating conductor is unlikely P
to come in contact with accessible metal parts

22.25 Sagging heating conductors, except in class Il P
appliances or class Il constructions that do not
contain live parts, cannot come into contact with
accessible metal parts

22.26 For class lll constructions the insulation between N
parts operating at safety extra-low voltage and
other live parts complies with the requirements for
double or reinforced insulation
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22.27 Parts connected by protective impedance N
separated by double or reinforced insulation

22.28 Metal parts of Class Il appliances conductively N
connected to gas pipes or in contact with water:
separated from live parts by double or reinforced
insulation

22.29 Class Il appliances permanently connected to fixed N
wiring so constructed that the required degree of
access to live parts is maintained after installation

insulation fixed so that they cannot be removed

22.30 Parts serving as supplementary or reinforced \gv P
without being seriously damaged, or ‘\%\'

so constructed that they cannot be replaced in an Q
incorrect position, and so that if they are omitted, /\‘}/
the appliance is rendered inoperable or manifestly ’
incomplete r\<?

7
22.31 Neither clearances nor creepage distances over 6 P
supplementary and reinforced insulation reduceq ¢
below values specified in clause 29 as a res @
wear )\/

.

Neither clearances nor creepage distan @ P
between live parts and accessible pa duced
below values for supplementary ins&lion if wires,
screws etc. become loose A\

22.32 Supplementary and reinforce '\{Jlation P
constructed or protected a t pollution so that
clearances or creepage dijStances are not reduced
below the values in cIa@ 9

Supplementary ins n of natural or synthetic N
rubber resistant to\a eing, or arranged and
dimensioned se@at creepage distances are not
reduced bgl@@alues specified in 29.2

Ceramic@;rial not tightly sintered, similar N
materig@\or beads alone not used as
supp entary or reinforced insulation

Cflating material in which heating conductors are N
bedded is considered to be basic insulation, not
\r\\Jreinforced insulation

~
A Oxygen bomb test at 70 °C for 96 h and 16 h at N
room temperature

22.33 Conductive liquids that are or may become N
accessible in normal use and conductive liquids that
are in contact with unearthed accessible metal parts
are not in direct contact with live parts

Electrodes not used for heating liquids N
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For class Il constructions, conductive liquids that N
are or may become accessible in normal use and
conductive liquids that are in contact with unearthed
accessible metal parts, not in direct contact with
basic or reinforced insulation, unless

the reinforced insulation consists of at least 3 layers

For class Il constructions, conductive liquids which
are in contact with live parts, not in direct contact
with reinforced insulation, unless n,

the reinforced insulation consists of at least 3 layers N N

An air layer not used as basic or supplementary %\' N
insulation in a double insulation system if likely to \'
be bridged by leaking liquid Aq/Q

22.34 Shafts of operating knobs, handles, levers etc. not , P
live, unless r\<?

the shaft is not accessible when the part is remov@

22.35 For other than class Ill constructions, handles /\,
levers and knobs, held or actuated in norm L'J§é
not becoming live in the event of a failure sic

insulation

Such parts being of metal, and their sqi or fixings N
are likely to become live in the ev f a failure of
basic insulation, are either ade ely covered by
insulation material or their ac;%wble parts are
separated from their shafts ggfixings by
supplementary insulatio&

This requirement doe@t apply to handles, levers N
and knobs on sta’gigg{an appliances, other than
those of electrical ponents, provided they are
reliably conneo@to an earthing terminal or
earthing co , or separated from live parts by
earthed \

Insula material covering metal handles, levers N
and s withstand the electric strength test of
l@for supplementary insulation

22.36 Hr appliances other than class Ill, handles P
Pcontinuously held in the hand in normal use so
,{Q constructed that when gripped as in normal use, the

operators hand is not likely to touch metal parts,
unless

they are separated from live parts by double or N
reinforced insulation

22.37 Capacitors in Class Il appliances not connected to N
accessible metal parts and their casings, if of
metal, separated from accessible metal parts by
supplementary insulation, unless

the capacitors comply with 22.42 N
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22.38 Capacitors not connected between the contacts of a N
thermal cut-out

22.39 Lamp holders used only for the connection of lamps

22.40 Motor-operated appliances and combined

appliances intended to be moved while in operation,
or having accessible moving parts, fitted with a
switch to control the motor. The actuating member
of the switch being easily visible and accessible

If the appliance cannot operate continuously, Q‘]/ N
automatically or remotely without giving rise to a \'

hazard, appliances for remote operation being fitted '\,
with a switch for stopping the operation. The %
actuating member of the switch being easily visible \'

and accessible Aq/Q

22.41 No components, other than lamps, containing (O'V P

mercury AN

22.42 Protective impedance consisting of at least two Q\
separate components ’

o

Values specified in 8.1.4 not exceeded if anﬁ\g?e of N
the components are short-circuited or op@
circuited

Resistors checked by the test of 146&) in IEC N
60065

Capacitors checked by the teﬁ" rclassY N
capacitors in IEC 60384-144

22.43 Appliances adjustable fQRtifferent voltages, N
accidental changing setting of the voltage

unlikely to occur

22.44 Appliances not t@\hg an enclosure that is shaped P
or decorated %a toy

22.45 When air. ‘sged as reinforced insulation, N
clearan%s not reduced below the values specified
in 29,3@ due to deformation as a result of an
exterhel force applied to the enclosure

22.46 @/programmable protective electronic circuits N
. chused to ensure compliance with the standard, the

Q " software contains measures to control the
& fault/error conditions in table R.1

Software that contains measures to control the N
fault/error conditions specified in table R.2 is to be
specified in parts 2 for particular constructions or to
address specific hazards

These requirements are not applicable to software N
used for functional purpose or compliance with
clause 11

22.47 Appliances connected to the water mains withstand N

the water pressure expected in normal use
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No leakage from any part, including any inlet water N
hose

22.48 Appliances connected to the water mains N

constructed to prevent backsiphonage of non-
potable water

22.49 For remote operation, the duration of operation shall N
be set before the appliance can be started, unless

the appliance switches off automatically or can N
operate continuously without hazard Qq/

22.50 Controls incorporated in the appliance take priority f\}' N
over controls actuated by remote operation %

22.51 A control on the appliance being manually adjusted q/
to the setting for remote operation before the /\/
appliance can be operated in this mode ‘<O

& N

.4
These requirements not necessary on appli \that can operate as follows, N
without giving rise to a hazard: .

N o

- continuously, or ék')

There is a visual indication showing that the
appliance is adjusted for remote operation

tomaticall Qo
- automatica y, or LQ

- remotely 6\

-
AN

Z|Z2|Z2|Z2

N
22.52 Socket-outlets on appliances é@z\essible to the user
in accordance with the soc §§outlet system used in
the country in which the iance is sold
22.101 Hand-held appliance@}ended to be used away N

from a workshop | have an integral stand
(IEC 60335-2-4%,

Hand-held a '\'nces intended to be used on a For hand-part P
table or sif surface shall have an incorporated
stand ok provided with a separate stand

(IEC 6@§35-2-45)

@grequirements do not apply to appliances if N
(TEC

withstand the test of clause 11 without a stand
) 60335-2-45)

22.10,{0\- Desoldering irons shall incoporate a device for N
collecting the solder (IEC 60335-2-45)

22.103 Soldering guns shall incorporate a biased-off switch N
(IEC 60335-2-45)

22.104 If a drain hole is provided in appliances which are N
likely to suck liquid in normal use, it shall be at least
5 mm in diameter or have an area of 20 mm? with a
minimum width of 3 mm (IEC 60335-2-45)
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22.105 Thermoplastic conduit-welding tools shall N
incorporate a timer which provides all-pole
disconnection of the welding circuit and has to be
reset before further operation (IEC 60335-2-45)

Repetition of the welding operation on the same N
fitting shall be prevented (IEC 60335-2-45)
22.106 Thermoplastic conduit-welding tools shall be N

constructed so that, when they are operated without
fittings, the voltage at the connecting terminals is
extra-low voltage and does not exceed 24 V Q‘]/
(IEC 60335-2-45)

22107 Fittings for thermoplastic conduit-welding tools shall Q)'\' N
be constructed so that at least basic insulation is '\,
provided on surfaces which are only accessible Q
before the fitting is placed on the conduit /\‘}/
(IEC 60335-2-45)

L=y
22.108 Class Il dehorning tools shall be supplied with a CS\/ N
transformer (IEC 60335-2-45) Q

/\l
'\Y
23 INTERNAL WIRING /\/ -
23.1 Wireways smooth and free from sharp @s

Wires protected against contact with QL}rs, cooling
fins etc. R

Wire holes in metal well round@r provided with P
bushings \

Wiring effectively preveq@\f?om coming into P
contact with moving pags

23.2 Beads etc. on Iive}&g cannot change their No such materials N

position, and are resting on sharp edges or

corners XX
la

[
Beads ins'@xible metal conduits contained N
within ar}"&e

23.3 Electri@‘connections and internal conductors P
movdble relatively to each other not exposed to
P&ue stress

ting sleeve

%xible metallic tubes not causing damage to N
N\ insulation of conductors

N
N Open-coil springs not used

Adequate insulating lining provided inside a coiled
spring, the turns of which touch one another

No damage after 10 000 flexings for conductors 10 000 flexings P
flexed during normal use or

100 flexings for conductors flexed during user N
maintenance

Electric strength test of 16.3, 1000 V between live P
parts and accessible metal parts
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Not more than 10% of the strands of any conductor P
broken, and

not more than 30% for wiring supplying circuits that P
consume no more than 15W

23.4 Bare internal wiring sufficiently rigid and fixed

23.5 The insulation of internal wiring subjected to the
supply mains voltage withstanding the electrical
stress likely to occur in normal use

Basic insulation electrically equivalent to the basic QV N
insulation of cords complying with IEC 60227 or IEC ,\'\'
60245, or k(b

no breakdown when a voltage of 2000 V is applied Q
for 15 min between the conductor and metal foil /\‘}/
wrapped around the insulation 7

23.6 Sleeving used as supplementary insulation on c'\/ P
internal wiring retained in position by clamping at Q>
both ends, or A’
be such that it can only be removed by brea@ér N
cutting r\’ R
23.7 The colour combination green/yellow only for P
earthing conductors

VaN
23.8 Aluminium wires not used for intsir%Ywiring

23.9 Stranded conductors not con \éted by soldering
where they are subjected ta§bhtact pressure,
unless

the contact pressure é?BJided by spring terminals

23.10 The insulation and%bath of internal wiring,
incorporated in rnal hoses for the connection of
an appliance e water mains, at least equivalent

to that of JigiR¥bolyvinyl chloride sheathed flexible
cord (60 IEC 52)

0‘0

24 F8GPONENTS -

241 . obsmponents comply with safety requirements in P
relevant IEC standards

N

List of components..........ccccocviiiiiniinice (see appended table)

If components have not been tested and found to
comply with relevant IEC standard for the number
of cycles specified, they are tested in accordance
with 24.1.1 10 24.1.9

For components mentioned in 24.1.1 to 24.1.9 no P
additional tests specified in the relevant component
standard are necessary other than those specified
in24.1.11t024.1.9
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Components not tested and found to comply with P
relevant IEC standard and components not marked
or not used in accordance with its marking, tested
under the conditions occurring in the appliance

Lampholders and starterholders that have not being N
tested and found to comply with the relevant IEC
standard, tested as a part of the appliance and
additionally according to the gauging and
interchangeability requirements of the relevant IEC

standard £

No additional tests specified for nationally '\'\J N
standardized plugs such as those detailed in %'\'
IEC/TR 60083 or connectors complying with the '\,
standard sheets of IEC 60320-1 and IEC 60309 Q

2411 Capacitors likely to be permanently subjected to the N
supply voltage and used for radio interference
suppression or for voltage dividing, complying with (S\'
IEC 60384-14

If the capacitors have to be tested, they are ta{g\i N
according to Annex F

K3

61558-2-6

If they have to be tested, they areq‘@\ed according P
to Annex G O

2413 Switches complying with IE @%58-1, the number N
of cycles of operation bein least 10 000

If they have to be teste®\h\ey are tested according N
to Annex H Q)

If the switch operé@ a relay or contactor, the N
complete switgagg system is subjected to the test

If the swit Gn“f;/ operates a motor staring relay N
complyir&th IEC 60730-2-10 with the number of

cycles least 10 000 as specified, the complete
SV\Lit ijTg system need not be tested

24.1.2 Safety isolating transformers complyingé\® EC N

hes incorporated in the hand-held part of N
pliances not intended exclusively for household
Puse are subjected to 50 000 cycles of operation

K| (EC 60335-2-45)

2414 Automatic controls complying with IEC 60730-1 with relevant part 2. The number of N
cycles of operation being:

- thermostats: 10 000 N
- temperature limiters: 1000 N
- voltage maintained non-self-resetting 1000 N
thermal cut-outs

- other non-self-resetting thermal cut-outs : 30 N
- timers: 3 000 N
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- energy regulators: 10 000 N
The number of cycles for controls operating during N

clause 11 need not be declared, if the appliance
meets the requirements of this standard when they
are short-circuited

Thermal motor protectors are tested in combination N
with their motor under the conditions specified in
Annex D

For water valves containing live parts and that are (], N
incorporated in external hoses for connection of an \9
appliance to the water mains, the degree of f\,
protection declared for subclause 6.5.2 of IEC %
60730-2-8 is IPX7 ,\Q\'

2415 Appliance couplers complying with IEC 60320-1 /\‘/V N

However, appliances classified higher than IPX0,
the appliance couplers complying with IEC 60320- (S\'

2-3
Interconnection couplers complying with IEC 6 )- N
2-2 \,

24.1.6 Small lamp holders similar to E10 lamp @‘rs N

complying with IEC 60238, the requir ts for
E10 lampholders being applicable A\

2417 If the remote operation of the ap ?é;ée is via a N
telecommunication network, theN€levant standard
for the telecommunication i&%ace circuitry in the
appliance is IEC 62151

241.8 The relevant standard fqmermal links is IEC N
60691 O
Thermal links ng .é%plying with IEC 60691 are N
considered to n intentionally weak part for the

purposes Qf@;alme 19

241.9 Contact '\a}nd relays, other than motor starting N
relays ed as part of the appliance

C 60730-1, the number of cycles of operations
4.1.4 selected according to the contactor or
A{\\Jrelay function in the appliance ..........ccc.cccoiinie :

N
242 "\ | Appliances not fitted with: P
- switches or automatic controls in flexible cords

%@/}cﬁe also tested in accordance with Clause 17 N

- devices causing the protective device in the fixed
wiring to operate in the event of a fault in the

appliance

- thermal cut-outs that can be reset by soldering, N
unless

the solder has a melding point of at least 230 'C N
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24.3 Switches intended for all-pole disconnection of N
stationary appliances are directly connected to the
supply terminals and having a contact separation in
all poles, providing full disconnection under
overvoltage category Ill conditions

24.4 Plugs and socket-outlets for extra-low voltage N
circuits and heating elements, not interchangeable
with plugs and socket-outlets listed in

IEC/TR 60083 or IEC 60906-1 or with connectors
and appliance inlets complying with the standard (]/
sheets of IEC 60320-1 Q

7
24.5 Capacitors in auxiliary windings of motors marked %\' N
with their rated voltage and capacitance and used

accordingly (\Q\,

Voltage across capacitors in series with a motor N

winding does not exceed 1,1 times rated voltage, (O'

when the appliance is supplied at 1,1 times rated (S\'

voltage under minimum load Q
7/

24.6 Working voltage of motors connected to the s'@ N
mains and having basic insulation that is

inadequate for the rated voltage of the ar@ ce,
not exceeding 42 V

In addition, the motors comply with thQ N
requirements of Annex | .

24.7 Detachable hose-sets for conRaQHon of appliances N
to the water mains comply w'\ C 61770

They are supplied with t@;pliance

Appliances intended ®\e permanently connected
to the water mains 09t connected by a detachable

hose-set 0.
24.8 Motor runnin pacitors in appliances for which N
30.2.3 is gpRlitable and that are permanently

connect series with a motor winding, not
causi hazard in event of a failure
P ad

O
OQe/or more of the following conditions are to be met:

Ltﬁve capacitors are of class P2 according to IEC
960252-1

- the capacitors are housed within a metallic or N
ceramic enclosure

- the distance of separation of the outer surface to N
adjacent non-metallic parts exceeds 50 mm

- adjacent non-metallic parts within 50 mm N
withstand the needle-flame test of Annex E

- adjacent non-metallic parts within 50 mm N
classified as at least V-1 according to IEC 60695-
11-10
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25 SUPPLY CONNECTION AND EXTERNAL FLEXIBLE CORDS --
251 Appliance not intended for permanent connection to fixed wiring, means for P

connection to the supply:

- supply cord fitted with a plug

- an appliance inlet having at least the same degree | No inlet N
of protection against moisture as required for the
appliance A
. . . . |4
- pins for insertion into socket-outlets ,\9
7
25.2 Appliance not provided with more than one means (b'\'

of connection to the supply mains

Stationary appliance for multiple supply may be q>) N
provided with more than one means of connection, f\/

provided electric strength test of 1250 V for 1 min <Q
between each means of connection causes no (S\'

breakdown

25.3 Appliance intended to be permanently conne Qﬁo fixed wiring provided with one N
of the following means for connection to the/% ly mains:
- a set of terminals allowing the connech@ff a N
flexible cord
- a fitted supply cord ko\ N
- a set of supply leads accomm t‘ed in a suitable N
compartment RS
- a set of terminals for the ﬁnection of cables of N
fixed wiring, cross-secti areas specified in 26.6,
and the appliance all the connection of the

supply conductors gger the appliance has been
fixed to its suppgt

- a set of term&ls and cable entries, conduit N

outs or glands, allowing connection

e types of cable or conduit, and the

allows the connection of the supply

cond(ofors after the appliance has been fixed to its
rt

Hr a fixed appliance constructed so that parts can N
Pbe removed to facilitate easy installation, this
&\Q requirement is met if it is possible to connect the
fixed wiring without difficulty after a part of the
appliance has been fixed to its support

254 Cable and conduit entries, rated current of N
appliance not exceeding 16 A, dimension accordlng
totable 10 (MM) ..o :

Introduction of conduit or cable does not reduce N
clearances or creepage distances below values
specified in clause 29

25.5 Method for assemble supply cord with the appliance: —
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- type X attachment N

- type Y attachment Type Y attachment

- type Z attachment, if allowed in part 2
Type Z attachment is allowed for (IEC 60335-2-45):

- class Il appliances

Z2|Z2|1Z2|Z2

- other appliances, unless they are provided with a
polyvinyl chloride sheathed cord and the
temperature rise of external metal parts exceeds (],
75K Q

Type X attachment, other than those with a (b'\', N
specially prepared cord, not used for flat twin tinsel '\,
cords Q

For multi-phase appliances supplied with a supply /\/V N
cord and that are intended to be permanently
connected to fixed wiring, the supply cord is (S\'
assembled to the appliance by type Y attachmentQ
256 Plugs fitted with only one flexible cord \ P

s

25.7 Supply cords for appliances other than clas/\m appliances shall be one of the —
following types K
- rubber sheathed cord (60245 IEC 53] N
- Polychloroprene sheathed cords(@\45 IEC 57) N

- crosslinked PVC insulated an@eathed cord N
(60245 IEC 88)

- polyvinyl chloride she d. Not used if they are likely to touch metal parts having N
a temperature rise exc@@dinig 75 K during the test of clause 11

e light ponw%%loride sheathed cord N

(60227 IESN2), for appliances < 3 kg
. ordln onvmyI chloride sheathed cord HO5VV-F P
IEC 53), for other appliances
- heat ’%ant polyvinyl chloride sheathed. Not used for type X attachment other N
than cially prepared cords
heat-re3|stant light polyvinyl chloride N
sheathed cord (60227 IEC 56), for
~\0_> appliances < 3 kg
< - - :
& e heat-resistant polyvinyl chloride sheathed N
cord (60227 |IEC 57), for other appliances
Supply cords for class Il appliances adequately N
insulated
Test with 500 V for 2 min for supply cords of class N
Il appliances that contain live parts
Light polyvinyl chloride sheathed cords may be used N

for class Ill appliances and other hand-held
appliances, regardless of the mass of the appliance
(IEC 60335-2-45)
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Polyvinyl chloride sheathed cords may be used for N
hand-held appliances having a rated power input
not exceeding 100 W and a mass not exceeding
100 g, and for appliances provided with a biased-off
switch, regardless of the temperature rise of
external metal parts (IEC 60335-2-45)

Polyvinyl sheathed cords are not allowed for N
thermoplastic conduit- welding tools and fire lighters
(IEC 60335-2-45)

The supply cord of class Il dehorning tools shall be Q‘], N
polychloroprene sheathed and be not lighter than \'

heavy polychloroprene sheathed cord (code '\,
designation 245 IEC 66) (IEC 60335-2-45) ,\%

7
258 Nominal cross-sectional area of supply cords <3A; ) P
according to table 11; rated current (A); cross- 2X0/K5/ m
sectional area (MmM?) ..........cooeciiiieeeee e, : <ﬂ'

The length of the supply cord shall be at least () -

(IEC 60335-2-45): Q
- 1,5 m for fire lighters \ N
- 6 m for class |l dehorning tools ,\./\/’ N
25.9 Supply cord not in contact with sharp ;@(Jor P
edges <
NI
25.10 Supply cord of class | appliances h& a P
green/yellow core for earthing\.\
25.11 Conductors of supply cordsﬁonsolidated by P
soldering where they are subject to contact
pressure, unless &
the contact pressure @p‘)rovided by spring terminals N
2512 Insulation of the Lﬁ'ﬁly cord not damaged when N
moulding the ;kg'to part of the enclosure
25.13 Inlet openg \go constructed as to prevent damage P
tothe s cord
If theﬁgé‘losure at the inlet opening is not of Insulation material used P

ingulating material, a non-detachable lining or
ing complying with 29.3 for supplementary

. chinsulation provided

,{Q\ If unsheathed supply cord, a similar additional sheathed supply cord N
bushing or lining is required, unless the appliance is

class 0, or

a class Il appliance not containing live parts

25.14 Supply cords moved while in operation adequately N
protected against excessive flexing
Flexing test: N
- applied force (N) ..o N
- number of flexings .......ccccoovveiciiiiieeee e N
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The test does not result in: N

- short-circuit between the conductors, such that the N
current exceeds a value of twice the rated current

- breakage of more than 10% of the strands of any N
conductor

- separation of the conductor from its terminal

- loosening of any cord guard

2| Z2|1Z2|Z

- damage to the cord or the cord guard \('S]/

- broken strands piercing the insulation and
becoming accessible

A

25.15 For appliances with supply cord and appliances to | Cord }Fage used P
be permanently connected to fixed wiring by a

flexible cord, conductors of the supply cord relieved :\/

from strain, twisting and abrasion by use of cord <O
anchorage '\'

Va\
The cord cannot be pushed into the appliance m\) P
such an extent that the cord or internal parts ogt/

appliance can be damaged

*

Pull and torque test of supply cord, valu cgwn in |60N, 0.25Nm P
table 12: pull (N); torque (not on automa¥g cord reel)
(Nm) (first line of table 12: IEC 603%61&45) ........... :

Cord not damaged and max. 2,@\displacement of | No obvious movement P
the cord (k\
</
25.16 Cord anchorages for type {(ﬁttachments constructed and located so that: N

- replacement of the C‘Q@easily possible N
- it is clear how the h'gf from strain and the N
prevention of twistiRd are obtained
- they are sui@g for different types of cord N
- cord camfé{;uch the clamping screws of cord N
anchoraQél these screws are accessible, unless
they q¥’separated from accessible metal parts by N
s@ementary insulation
g-l>f’1e cord is not clamped by a metal screw which N

d‘\so)bears directly on the cord

S - at least one part of the cord anchorage securely N
fixed to the appliance, unless
it is part of a specially prepared cord N
- screws which have to be operated when replacing N

the cord do not fix any other component, unless

the appliance becomes inoperative or incomplete or N
the parts cannot be removed without a tool

- if labyrinths can be bypassed the test of 25.15 is N
nevertheless withstood
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- for class 0, Ol and | appliances they are of N
insulating material or are provided with an insulating
lining, unless
failure of the insulation of the cord does not make N
accessible metal parts live
- for class Il appliances they are of insulating N
material, or
if of metal, they are insulated from accessible metal N
parts by supplementary insulation (\(]/

After the test of 25.15, under the conditions N y N
specified, the conductors have not moved by more %
than 1 mm in the terminals (\'\'

2517 Adequate cord anchorages for type Y and Z /\(}7’ P
attachment, test with the cord supplied with the ’
appliance ,\<?

25.18 Cord anchorages only accessible with the aid of aQ\ ’ P
tool, or A’

Constructed so that the cord can only be fitLeWIh N
the aid of a tool O .

25.19 Type X attachment, glands not used a%srd N
anchorage in portable appliances
Tying the cord into a knot or tyinsﬁﬂ\e)cord with N
string not used DN

25.20 The insulated conductors o@supply cord for Type Y attachment P
type Y and Z attachmer‘@dltionally insulated from
accessible metal parts

25.21 Space for supply .c%dkpor type X attachment or for connection of fixed wiring N
constructed: "\

- to permit ch Yﬁg of conductors with respect to N
correct po{& ng and connection before fitting any
cover o
- so tﬁ.? is no risk of damage to the conductors or N
thPi/r ulation when fitting the cover
@/portable appliances, so that the uninsulated N
. o,end of a conductor, if it becomes free from the
sQ' terminal, prevented from contact with accessible
& metal parts
2 N test to the conductor for portable appliances; no N
contact with accessible metal parts

25.22 Appliance inlet:

- live parts not accessible during insertion or No inlet N

removal

Requirement not applicable to appliance inlets N

complying with IEC 60320-1

- connector can be inserted without difficulty N
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- the appliance is not supported by the connector N

- is not for cold conditions if temp. rise of external N
metal parts exceeds 75 K, unless

the supply cord is not likely to touch such metal N
parts

25.23 Interconnection cords comply with the requirements N
for the supply cord, except that:

- the cross-sectional area of the conductors is (]/
determined on the basis of the maximum current Q
during clause 11 '\'

- the thickness of the insulation may be reduced &’ N

The length of the interconnection cord of class Il q9 N
dehorning tools shall be at least 4 m /\/
(IEC 60335-2-45) (O'

. Y
If necessary, electric strength test of 16.3 r\() N

25.24 Interconnection cords not detachable without t N N
aid of a tool if compliance with the standard i
impaired when they are disconnected /i/l\(

*

25.25 Dimensions of pins that are inserted int @:I(et- N
outlets compatible with the dimensioné%the
relevant socket-outlet. o)

Dimensions of pins and engage ot face in N
accordance with the dimensig f the relevant plug
in IEC/TR 60083 Q

N

26 TERMINALS FOR EﬁRNAL CONDUCTORS --

26.1 Appliances providémNith terminals or equally Y attachment N
effective deviceé&or connection of external

conductors (fb'

)

N

Termina@ly accessible after removal of a non- P
detac cover, except

foylgs’s Il appliances that do not contain live parts

@?t,hing terminals may be accessible if a tool is

- &prequired to make the connections and means are
\Q\ provided to clamp the wire independently from its
& connection

26.2 Appliances with type X attachment and appliances N
for the connection of cables to fixed wiring provided
with terminals in which connections are made by
means of screws, nuts or similar devices, unless

the connections are soldered

Screws and nuts not used to fix any other
component, except
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internal conductors, if so arranged that they are N
unlikely to be displaced when fitting the supply
conductors
If soldered connections used, the conductor so N

positioned or fixed that reliance is not placed on
soldering alone, unless

barriers provided so that neither clearances nor N
creepage distances between live parts and other
metal parts reduced below the values for (]/
supplementary insulation if the conductor becomes Q
free at the soldered joint ,\'\'

26.3 Terminals for type X attachment and for connection &’ N
to fixed wiring so constructed that the conductor is Q

clamped between metal surfaces with sufficient q/
contact pressure and without damaging the /\/

/
conductor ,\<O
Terminals fixed so that when the clamping meansé@ﬁtened or loosened:

N4
- the terminal does not loosen /\'
A

- internal wiring is not subjected to stress {\/y

- clearances and creepage distances ar. t
reduced below the values in 29 )

212|112 |Z

Compliance checked by inspectioq@ by the test N
of subclause 9.6 of IEC 60999-1 torque applied
being equal to two-thirds of the'\ que specified

(Nm) ..................................... \

-~

No deep or sharp inden&@n‘s of the conductors N

26.4 Terminals for type X @Ehment, except those N
having a specially @@gpared cord and those for the

connection of cghles of fixed wiring, no special
preparation of, ductors such as by soldering, use

of cable Iu‘g\ > Belets or similar, and

SO CONstX \\ed or placed that conductors prevented N
from siipPing out when clamping screws or nuts are

tig}m}&ed

26.5 (?ﬁnals for type X attachment so located or N
shielded that if a wire of a stranded conductor

‘Q- escapes, no risk of accidental connection to other

& parts that result in a hazard

Stranded conductor test, 8 mm insulation removed N

No contact between live parts and accessible metal N
parts and,

for class Il constructions, between live parts and N
metal parts separated from accessible metal parts
by supplementary insulation only
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26.6

Terminals for type X attachment and for connection
to fixed wiring suitable for connection of conductors
with required cross-sectional area according to
table 13; rated current (A); nominal cross- sectlonal
area (MM?) ..o :

N

If a specially prepared cord is used, terminals need
only be suitable for that cord

26.7

Terminals for type X attachment, except in class IlI
appliances not containing live parts, accessible
after removal of a cover or part of the enclosure

26.8

Terminals for the connection to fixed wiring,
including the earthing terminal, located close to
each other

26.9

Terminals of the pillar type constructed and located
as specified

26.10

Terminals with screw clamping and screwless (
terminals not used for flat twin tinsel cords, unIessQ

conductors ends fitted with means suitable for,\//\’

screw terminals
O
AN

Pull test of 5 N to the connection

26.11

Nwelded,

used

For type Y and Z attachment, solder
crimped or similar connections may

For Class Il appliances, the ¢
or fixed that reliance is not pl
welding or crimping alone

on soldering,

;;;@ctor So positioned

If soldering, welding or@ing alone used,
barriers provided so t{@t clearances and creepage

distances betweendiye parts and other metal parts

are not reduced BeYw the values for supplementary
insulation if th nductor becomes free

SN

27

PROV;,?@V FOR EARTHING

27.1

anently and reliably connected to an earthing

o e§9|ble metal parts of Class 0l and | appliances
&nal or earthing contact of the appliance inlet

Earthing terminals and earthing contacts not
connected to the neutral terminal

Class 0, Il and Il appliances have no provision for
earthing

Safety extra-low voltage circuits not earthed, unless

protective extra-low voltage circuits

272

Clamping means adequately secured against

accidental loosening
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Terminals used for the connection of external P
equipotential bonding conductors allow connection
of conductors of 2.5 to 6 mm?, and

do not provide earthing continuity between different P
parts of the appliance

Conductors cannot be loosened without the aid of a P
tool

27.3 For detachable parts that are plugged into another P
part of the appliance, and having an earth (]/

connection, the earth connection made before and Q

separated after current-carrying connections when r\,\'

removing the part o)

For appliances with supply cord, current-carrying Q
conductors become taut before earthing conductor, /\‘}/

if the cord slips out of the cord anchorage 7

27.4 No risk of corrosion resulting from contact between c'\/ P
parts of the earthing terminal and the copper of thQ>
earthing conductor or other metal A’

Parts providing earthing continuity, other tha&'/&r‘ts P
of a metal frame or enclosure, have adequt
resistance to corrosion RN

If of steel, these parts provided with A
electroplated coating with a thick\nﬁ\@at least 5 um

Adequate protection against rdsdg of parts of P
coated or uncoated steel, o tended to provide

or transmit contact pressu(e

In the body of the earth@?erminal is a part of a P
frame or enclosure of\@luminium or aluminium
alloys, precautions@ken to avoid risk of corrosion

27.5 Low resistanc connection between earthing P
terminal andc@thed metal parts

ent does not apply to connections P

providigdearthing continuity in the protective extra-

low ge circuit, provided the clearances of basic

i tion are based on the rated voltage of the
iance

This req

i O-’Resistance not exceeding 0,1 Q at the specified 0.058 < 0.1Q P

,{Q low-resistance test (Q ) ....cvvvvevvieeeeie e

27.6 The printed conductors of printed circuit boards not N
used to provide earthing continuity in hand-held
appliances.

They may be used to provide earthing continuity in N
other appliances if at least two tracks are used with
independent soldering points and the appliance
complies with 27.5 for each circuit

28 SCREWS AND CONNECTIONS --
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28.1 Fixings, electrical connections and connections P
providing earthing continuity withstand mechanical
stresses

Screws not of soft metal liable to creep, such as P
zinc or aluminium

Diameter of screws of insulating material min. 3 mm N

Screws of insulating material not used for any N
electrical connection or connections providing
earthing continuity QP

Screws used for electrical connections or
connections providing earthing continuity screw into %\r
metal

Screws not of insulating material if their (t) P
replacement by a metal screw can impair /\/
supplementary or reinforced insulation

Type X attachment, screws to be removed for ()y N
replacement of supply cord or for user )

maintenance, not of insulating material if their /\
replacement by a metal screw can impair b fé’
insulation A~

For screws and nuts; torque-test as s@ﬂ{ad in (see appended table) P
table 14 ... ORI

28.2 Electrical connections and conn c‘ﬁo\ﬁs providing N
earthing continuity constructe hat contact
pressure is not transmitted th&gh non-ceramic
insulating material liable t({sknnk or distort, unless

there is resiliency in t@allic parts to N
compensate for shrinkgge or distortion of the

insulating materia—l\@

This requireme@does not apply to electrical connections in circuits of appliances N
for which: X (.‘:b'
o @2 is applicable and that carry a current N
otso exceeding 0,5 A
Q}b 30.2.3 is applicable and that carry a current N
() not exceeding 0,2 A
28.3 ~\0_>§['3ace-threaded (sheet metal) screws only used for N
,QQ electrical connections if they clamp the parts
together
Thread-cutting (self-tapping) screws and thread N

rolling screws only used for electrical connections if
they generate a full form standard machine screw
thread

Thread-cutting (self-tapping) screws not used if they N
are likely to be operated by the user or installer

Thread-cutting, thread rolling and space threaded screws may be used in N
connections providing earthing continuity provided it is not necessary to disturb the
connection:
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- in normal use, N

- during user maintenance, N

- when replacing a supply cord having a type X N
attachment, or

- during installation N

At least two screws being used for each connection N
providing earthing continuity, unless

the screw forms a thread having a length of at least Q N
half the diameter of the screw

28.4 Screws and nuts that make mechanical connection Q)y P
secured against loosening if they also make Q
electrical connections or connections providing ('1/
earthing continuity /\/

This requirement does not apply to screws in the r\‘? P
earthing circuit if at least two screws are used, or (\()

if an alternative earthing circuit is provided /\’\J

Rivets for electrical connections or connectué‘v;\'

providing earthing continuity secured ag
loosening if the connections are subJe@;) torsion

S

4 N4
29 CLEARANCES, CREEPAGE DR"FANCES AND SOLID INSULATION --
Clearances, creepage distan \‘a’nd solid P
insulation withstand electrloal tress

N

For coatings used on pg circuits boards to N
protect the microenvi ent (Type 1) or to provide
basic insulation (T@ 2), Annex J applies ...........:

The microenvi ‘ent is pollution degree 1 under N
type 1 proteg

For type V’(ection, the spacing between the N
condu before the protection is applied is not
less the values specified in Table 1 of IEC

69973

&Hese values apply to functional, basic, N
;\\O)supplementary and reinforced insulation..............:

29.1 &\ Clearances not less than the values specified in P
table 16, taking into account the rated impulse
voltage for the overvoltage categories of table 15
UNIESS ..ottt reee e e e e e

for basic insulation and functional insulation they N
comply with the impulse voltage test of clause 14

However, if the distances are affected by wear, P
distortion, movement of the parts or during
assembly, the clearances for rated impulse voltages
of 1500V and above are increased by 0,5 mm and
the impulse voltage test is not applicable
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Impulse voltage test not applicable: -

- when the microenvironment is pollution degree 3

- for basic insulation of class 0 and class 01
appliances

Appliances are in overvoltage category I P

A force of 2 N is applied to bare conductors, other N
than heating elements

A force of 30 N is applied to accessible surfaces (\(]/

29.1.1 Clearances of basic insulation withstand the r\',\'
overvoltages, taking into account the rated impulse %

voltage '\'

The values of table 16 or the impulse voltage test of (seefe/ ended table) P
clause 14 are applicable ..........ccccceeeeiiiiniinenenn. :

Clearance at the terminals of tubular sheathed (S\' N
heating elements may be reduced to 1,0 mm if thQ
microenvironment is pollution degree 1 /\'
Lacquered conductors of windings con5|der be P
bare conductors f\ .
N4
29.1.2 Clearances of supplementary insulatioﬁot less (see appended table) P

than those specified for basic insula &n in table 16

29.1.3 Clearances of reinforced insul’s@ not less than (see appended table) P
those specified for basic in §@}ron in table 16,
using the next higher step rated impulse voltage

For double insulatio ,Qlth no intermediate N
conductive part b en basic and supplementary
insulation, cleggghces are measured between live
parts and the essible surface, and the insulation
system is Q@ed as reinforced insulation

29.1.4 Cleara,r;é}‘for functional insulation are the largest values determined from: P
- t;bl@% based on the rated impulse voltage......: |(see appended table)
g?de F.7a in IEC 60664-1, frequency not

. Ch ceeding 30 kHz
,{Q\- - clause 4 of IEC 60664-4, frequency exceeding 30 N

kHz
If values of table 16 are largest, the impulse voltage N
test of clause 14 may be applied instead, unless
the microenvironment is pollution degree 3, or N
the distances can be affected by wear, distortion, N

movement of the parts or during assembly

However, clearances are not specified if the N
appliance complies with clause 19 with the
functional insulation short-circuited
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Lacquered conductors of windings considered to be P
bare conductors

However, clearances at crossover points are not P
measured

Clearance between surfaces of PTC heating N
elements may be reduced to 1Tmm

29.1.5 Appliances having higher working voltages than rated voltage, clearances for basic P
insulation are the largest values determined from:

_ : ) 7Z
table 16 based on the rated impulse voltage......: '\Q

- table F.7a in IEC 60664-1, frequency not '\yy
exceeding 30 kHz &

- clause 4 of IEC 60664-4, frequency exceeding 30 q>) N
kHz v

If clearances for basic insulation are selected from ,\ﬁo N
Table F.7a of IEC 60664-1 or Clause 4 of IEC )

60664-4, the clearances of supplementary )
insulation are not less than those specified for, K&sic

insulation /\'\’

Vi

If clearances for basic insulation are sel d‘;‘rom N
Table F.7a of IEC 60664-1, the cleara of
reinforced insulation dimensioned asgpecified in
Table F.7a are to withstand 160%5@ne withstand
voltage required for basic insul,zi

If clearances for basic insullﬁg@\\are selected from N
Clause 4 of IEC 60664-4, clearances of

reinforced insulation ar ‘é‘ce the value required for

basic insulation A

If the secondary wifging of a step-down transformer N

is earthed, or if @re is an earthed screen between
the primary a econdary windings, clearances of
basic ins on the secondary side not less than
those sp%ﬁed in table 16, but using the next lower
step fo&e ed impulse voltage

?é;% supplied with a voltage lower than rated N

ge, clearances of functional insulation are
sed on the working voltage used as the rated
. O)voltage in table 15

29.2 '\\ Creepage distances not less than those appropriate | (see appended table) P
for the working voltage, taking into account the
material group and the pollution degree ...............:

Pollution degree 2 applies, unless P

- precautions taken to protect the insulation; N
pollution degree 1

- insulation subjected to conductive pollution; N
pollution degree 3
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A force of 2 N is applied to bare conductors, other N
than heating elements

A force of 30 N is applied to accessible surfaces

In a double insulation system, the working voltage
for both the basic and supplementary insulation is
taken as the working voltage across the complete
double insulation system

29.21 Creepage distances of basic insulation not less (see appended tahle) P
than specified intable 17 ...........cccooveiiiin : A

However, if the working voltage is periodic and has ,\' N
a frequency exceeding 30 kHz, the creepage %

distances are also determined from table 2 of IEC N

60664-4, these values being used if exceeding the Q

valuesintable 17 .........oooveeeiiieieeee e : {\‘;1/
2
%

Except for pollution degree 1, corresponding
creepage distance not less than the minimum
specified for the clearance in table 16, if the Q
clearance has been checked according to the té!\t'
ofclause 14 ..o

29.2.2 Creepage distances of supplementary in \ t‘l?)n at P
least those specified for basic insulati able 17,

] ’\k
Table 2 of [EC 60664-4, as applg\é&é..................:

29.2.3 Creepage distances of rein@i’nsulation at least P

double those specified for insulation in table
17,00 .,A ...................................

Table 2 of IEC 606644\3s applicable................:

29.2.4 Creepage dlstancega)f functional insulation not Iess (see appended table) P
than specified Q@ble 18 :

However, if workmg voltage is periodic and has N
a frequen xceeding 30 kHz, the creepage

distance®Nre also determined from table 2 of [EC
6066, QJ these values being used if exceeding the
v@e intable 18 .. ..o :

edaepage distances may be reduced if the N
- &pappliance complies with clause 19 with the
A\Q\ functional insulation short-circuited

29.3 N Supplementary and reinforced insulation have P
adequate thickness, or a sufficient number of
layers, to withstand the electrical stresses

Compliance checked: P

- by measurement, in accordance with 29.3.1, or P

- an electric strength test in accordance with 29.3.2, if
the insulation consists of more than one separate
layer, other than flakey material similar to natural
mica, or by (IEC 60335-2-45)
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- by an electric strength test in accordance with N
29.3.2, or
- by an assessment of the thermal quality of the N

material combined with an electric strength test, in
accordance with 29.3.3, and

for accessible parts of reinforced insulation N
consisting of a single layer, by measurement in
accordance with 29.3.4, or

- as specified in subclause 6.3 of IEC 60664-4 for Q(]/ N
insulation that is subjected to any periodic voltage \'
having a frequency exceeding 30 kHz o

29.31 Supplementary insulation have a thickness of at '\—'u P
least 1 mm qQ

,A '/

Reinforced insulation have a thickness of at least 2 ’ P
bt &

29.3.2 Each layer of material withstand the electric é ’ N
strength test of 16.3 for supplementary insulatioﬁv
Supplementary insulation consist of at Ieas@'l/)y(‘ars N
Reinforced insulation consist of at least @/grs

29.3.3 The insulation is subjected to the dryQ&‘test Bb of
IEC 60068-2-2, followed by
the electric strength test of 16 3\6 N
If the temperature rise durin %%‘e tests of clause 19 N
does not exceed the valugfpemfled in table 3, the
test of IEC 60068-2-2 |®o carried out
If natural mica in thin Sket form is used (IEC 60335-2-45) N

4

- for supplement \nsulation, there shall be at least N

six layers, an y three layers together shall
withstand (gy ectric strength test of 16.3 for
supplem insulation.

- for re)@orced insulation, there shall be at least ten N
@s and any five layers together shall withstand

lectric strength test of 16.3 for reinforced
ulation.

29.3.3& 'Thickness of accessible parts of reinforced N
insulation consisting of a single layer not less than
specified intable 19 ......cccccoi i

30 RESISTANCE TO HEAT AND FIRE -

30.1 External parts of non-metallic material, P
parts supporting live parts, and P
parts of thermoplastic material providing P
supplementary or reinforced insulation
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sufficiently resistant to heat P
Ball-pressure test according to IEC 60695-10-2 P
External parts: at 40 °C plus the maximum (see appended table) P

temperature rise determined during the test of
clause 11, or at 75 °C, whichever is the higher;
temperature (°C) .....cocveiiiiiii :

Parts supporting live parts: at 40°C plus the (see appended table) P
maximum temperature rise determined during the
test of clause 11, or at 125°C, whichever is the Q(]/
higher; temperature (°C) .......ccccceviiieeiiiiee e, :

Parts of thermoplastic material providing (see appen(@?table) P
supplementary or reinforced insulation, 25°C plus Q
the maximum temperature rise determined during q/
clause 19, if higher; temperature (°C)..................: /\/

30.2 Parts of non-metallic material resistant to ignition r\, P

and spread of fire A~

This requirement does not apply to:

/
parts having a mass not exceeding 0,5 g, pﬂ/’(ﬁévd N
the cumulative effect is unlikely to propaﬁ. ames

that originate inside the appliance by pr ating
flames from one part to another, or <

decorative trims, knobs and otherh@\s unlikely to P
be ignited or to propagate flameéhat originate
inside the appliance \\

K722
Compliance checked by t&‘b\;st of 30.2.1, and in P
addition: &
- for attended appli;n@s, 30.2.2 applies

- for unattendedéﬁ'ﬁances, 30.2.3 applies

For apphanc{@@r remote operation, 30.2.3 applies

T|(Z2|Z2|T0

Ny . .
For basq’é}terlal of printed circuit boards, 30.2.4
applie%\
F cgr\tact firelighters , 30.2.3 is applicable N
(E060335-2-45)

. O,I\:'(;r other appliances, 30.2.2 is applicable P
Q(IEC 60335-2-45)
N

The tests are carried out on parts of non-metallic P
material that have been removed from the
appliance

When the glow-wire test is carried out, the parts are P
placed in the same orientation as they would be in
normal use

These tests are not carried out on the insulation of P
wires.
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30.2.1 Parts of non-metallic material subjected to the glow- | See appended tabel P
wire test of IEC 60695-2-11 at 550 °C

However, test not carried out if the material is N
classified as having a glow-wire flammability index
according to IEC 60695-2-12 of at least 550 °C, or

the material is classified at least HB40 according to N
IEC 60695-11-10

Parts for which the glow-wire test cannot be carried
out need to meet the requirements in ISO 9772 for Q(]/
material classified HBF

30.2.2 Appliances operated while attended, parts of non- %y P
metallic material supporting current-carrying Q
connections, and A

parts of non-metallic material within a distance of <O;V P
3mm of such connections, N

subjected to the glow-wire test of IEC 60695-2-11 Q\) P
The test severity is: ‘\/\' -

b4
- 750 °C, for connections carrying a current/\/ (See appended tabel) P
exceeding 0,5 A during normal operatioQo *

£

- 650 °C, for other connections &v (See appended tabel)

Glow-wire applied to an interpo &Rielding N
material, if relevant Q\SS

The glow-wire test is not ca ‘Zgout on parts of material classified as having a glow- --
wire flammability index a¢gording to IEC 60695-2-12 of at least:

N )
- 750 °C, for connectiﬁe\carrying a current N
exceeding 0,5 A duar‘m normal operation

- 650 °C, for oth@}onnections N
x\l
The glow-wi{é,&st is also not carried out on small parts. These parts are to: --
- comprisﬁé}aterial having a glow-wire flammability N
index t least 750 °C, or 650 °C as appropriate,
or O
/
(%ﬁ]ply with the needle-flame test of Annex E, or N
~\O_>-vcomprise material classified as V-0 or V-1 N
,(‘Q according to IEC 60695-11-10.........ccceeveveeueenenens :
N Glow-wire test not applicable to conditions as N
SPECITIEA ...uveiiiiiei i :
30.2.3 Appliances operated while unattended, tested as N
specified in 30.2.3.1 and 30.2.3.2
The tests are not applicable to conditions as N
SPECIIEd ... :
30.2.3.1 Parts of non-metallic material supporting N

connections carrying a current exceeding 0,2 A
during normal operation, and
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parts of non-metallic material, other than small N
parts, within a distance of 3 mm,

subjected to the glow-wire test of IEC 60695-2-11 N
with a test severity of 850 °C

Glow-wire applied to an interposed shielding N
material, if relevant

The glow-wire test is not carried out on parts of N
material classified as having a glow-wire
flammability index according to IEC 60695-2-12 of Q‘]/
at least 850 °C N

30.2.3.2 Parts of non-metallic material supporting (6\' N
connections, and (\'\'

parts of non-metallic material within a distance of /\(}7’ N
3mm, ,

subjected to glow-wire test of IEC 60695-2-11 C'\"J

The test severity is: A Q”
- 750 °C, for connections carrying a current '\,\ N
exceeding 0,2 A during normal operation /\/

N

- 650 °C, for other connections ék-)

Glow-wire applied to an interposed s{i I\ding
material, if relevant N

However, the glow-wire test cﬁ%& °C or 650 °C as appropriate, is not carried out N
on parts of material fulfilling A8th or either of the following classifications:

- a glow-wire ignition ter@y’ature according to IEC N
60695-2-13 of at leaspQ

e 775 °C, fodgpnnections carrying a current N
exceeq‘i@ ,2 A during normal operation

L\
o 675~ for other connections

-a glow-@gflammability index according to IEC
606952 of at least:

- \’)C, for connections carrying a current N
xp€eding 0,2 A during normal operation

7P- 650 °C, for other connections

%5

&

/

The glow-wire test is also not carried out on small parts. These parts are to:

- comprise material having a glow-wire ignition N
temperature of at least 775 °C or 675 °C as
appropriate, or

- comprise material having a glow-wire flammability N
index of at least 750 °C or 650 °C as appropriate, or

- comply with the needle-flame test of Annex E, or N
- comprise material classified as V-0 or V-1 N

according to IEC 60695-11-10
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The consequential needle-flame test of Annex E applied to non-metallic parts that N
encroach within the vertical cylinder placed above the centre of the connection zone
and on top of the non-metallic parts supporting current-carrying connections, and
parts of non-metallic material within a distance of 3 mm of such connections if these
parts are those:

- parts that withstood the glow-wire test of IEC N
60695-2-11 of 750 °C or 650 °C as appropriate, but
produce a flame that persist longer than 2 s, or

flammability index of at least 750 °C or 650 °C as
appropriate, or ,\'\'
- small parts, that comprised material having a \, N

glow-wire flammability index of at least 750 °C or Q
650 °C as appropriate, or /\(I/

- parts that comprised material having a glow-wire q/ N

- small parts for which the needle-flame test of
Annex E was applied, or

C
- small parts for which a material classification 9&\9 N
0 or V-1 was applied

Y
However, the consequential needle-flame te’é{/is not carried out on non-metallic N
parts, including small parts, within the cx@ér that are:

- parts having a glow-wire ignition te p?ature of at N
least 775 °C or 675 °C as appropr{g@, or

- parts comprising material cl s@ec‘j as V-0 or V-1 N
according to IEC 60695-1 1-1‘%

- parts shielded by a flam @rrier that meets the N
needle-flame test of An@E or that comprises
material classified as 9 or V-1 according to IEC
60695-11-10 X%,

30.2.4 Base material @r%ted circuit boards subjected to P
the needle-flr test of Annex E

Test not@hﬁable to conditions as specified ......:  |V-0 P
s
N\J
31 F_?éS}STANCE TO RUSTING --

q&dl‘évant ferrous parts adequately protected against P
;\\O)rusting

'Q‘ Tests specified in part 2 when necessary N

32 RADIATION, TOXICITY AND SIMILAR HAZARDS --

Appliance does not emit harmful radiation or P
present a toxic or similar hazard due to their
operation in normal use

Compliance is checked by the limits or tests N
specified in part 2, if relevant
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A ANNEX A (INFORMATIVE) -
ROUTINE TESTS
Description of routine tests to be carried out by the P
manufacturer

B ANNEX B (NORMATIVE) -

APPLIANCES POWERED BY RECHARGEABLE BATTERIES

The following modifications to this standard are Q
applicable for appliances powered by batteries that \'
are recharged in the appliance '\'

This annex does not apply to battery chargers AQ'\'V
3.1.9 Appliance operated under the following conditions: /\‘/l/
- the appliance, supplied by its fully charged battery, (Q' v N
operated as specified in relevant part 2 X g\'
- the battery is charged, the battery being initiall)&,\) N

discharged to such an extent that the applianqg
cannot operate

- if possible, the appliance is supplied frgp Jhe N
supply mains through its battery char: » the
battery being initially discharged to h an extent
that the appliance cannot operate. appliance is
operated as specified in releva\n\ rt 2

- if the appliance incorporatgga?ductive coupling N
between two parts that ar. tachable from each

other, the appliance is %‘ied from the supply
mains with the detac e part removed

3.6.2 Part to be remove’@ order to discard the battery is N
not considered{@ae detachable

5.B.101 Appliances lied from the supply mains tested N
as spech:i‘ or motor-operated appliances

7.1 Batte %Tnpartment for batteries intended to be N
replakad by the user, marked with battery voltage
;.&;xolarity of the terminals

;Fﬁe positive terminal indicated by symbol IEC N
160417-5005 and the negative terminal by symbol

&\Q IEC 60417-5006

7.6 Symbols 60417-5005 and IEC 60417-5006 N
712 The instructions give information regarding charging N
The instructions for appliances incorporating N

batteries intended to be replaced by the user
includes required information

Details about how to remove batteries containing N
materials hazardous to the environment given
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7.15 Markings placed on the part of the appliance N
connected to the supply mains

8.2 Appliances having batteries that according to the N
instruction may be replaced by the user need only
have basic insulation between live parts and the
inner surface of the battery compartment

If the appliance can be operated without batteries, N
double or reinforced insulation required

11.7 The battery is charged for the period stated in the (]/ N
instructions or 24 h. ..., : Q

19.1 Appliances subjected to tests of 19.8.101, 19.8.102 Q)'\r' N
and 19.B.103 ~

19.10 Not applicable A(D)

19.B.101 | Appliances supplied at rated voltage for 168 h, the (O'V N
battery being continually charged {\_}N

19.B.102 |For appliances having batteries that can be Q N

removed without the aid of a tool, short-circuit dﬂ{ﬁe
terminals of the battery, the battery being fu

charged, A~
19.B.103 | Appliances having batteries replaceab%/the user N
supplied at rated voltage under norm eration
with the battery removed or in an tlon allowed
by the construction
. . . N
21.B.101 | Appliances having pins for i sgmon into socket- N

outlets have adequate meg ical strength

Part of the appliance ir@orating the pins subjected to the free fall test, procedure N
2, of IEC 60068-2-31 & number of falls being:

- 100, if the mass'bﬂne part does not exceed 250 g N
) PO ng ................................................. :
- 50, |fthe{@§§ofthe part exceeds 250 g........... N
After th&’&\‘.t, the requirements of 8.1, 15.1.1, 16.3 N
and %‘L;‘Qee 29 are met
22.3 A@yances having pins for insertion into socket- N
ets tested as fully assembled as possible

2513 A O-’An additional lining or bushing not required for N
,{Q interconnection cords in class Ill appliances or
class Il constructions operating at safety extra-low

voltage not containing live parts

30.2 For parts of the appliance connected to the supply N
mains during the charging period, 30.2.3 applies
For other parts, 30.2.2 applies N
C ANNEX C (NORMATIVE) --

AGEING TEST ON MOTORS

TRF No. IEC 60335-2-45h Page 57 of 98 Ver.:1.0



Shenzhen EMTEK Co., Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China
www.emtek.com.cn Tel:+86-755-2695 4280 Fax:+B6-755-2695 4282

EM

TS

Report No.:ES140708065S-1

EN 60335-2-45
Clause Requirement — Test Result — Remark Verdict
Tests, as described, carried out when doubt with N
regard to the temperature classification of the
insulation of a motor winding
D ANNEX D (NORMATIVE) —
THERMAL MOTOR PROTECTORS
Applicable to appliances having motors that N
incorporate thermal motor protectors necessary for
compliance with the standard {.\(]/
Test conditions as specified N >~ N
-
N
7
E ANNEX E (NORMATIVE) ‘LQ -
NEEDLE-FLAME TEST y;
Needle-flame test carried out in accordance with IEC 05-1 1-5, with the following P
modifications: Q
7 Severities A ,\) -
The duration of application of the test fIame)ﬁ'/\/\ P
30s £1s P
Test procedure A\J P
9.1 The specimen so arranged that the \e can be P
applied to a vertical or horizonta as shown in
the examples of figure 1 R
. N
9.2 The first paragraph does nol\@ply P
If possible, the flame is QQNied at least 10 mm from N
a corner OQ
9.3 The test is carried @4 on one specimen P
If the specimen @e\s not withstand the test, the test N
may be repe on two further specimens, both
withstandigdie test
11 Evalua}\i@gf test results P
The (l}é'tion of burning not exceeding 30 s N
C?G/ever, for printed circuit boards, the duration of P
rning not exceeding 15 s
D
/‘(\\
F > ANNEX F (NORMATIVE) --
CAPACITORS
Capacitors likely to be permanently subjected to the | Certified components N
supply voltage, and used for radio interference
suppression or voltage dividing, comply with the
following clauses of IEC 60384-14, with the
following modifications:
1.5 Terminology N
153 Class X capacitors tested according to subclass X2 N
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154 This subclause is applicable N
1.6 Marking N
Items a) and b) are applicable N
3.4 Approval testing N
3.4.3.2 Table 3 is applicable as described N
4.1 Visual examination and check of dimensions N
This subclause is applicable N N
, v
4.2 Electrical tests ,\9 N
4.21 This subclause is applicable Q.,'\" N
425 This subclause is applicable .(\'\' N
4252  |Only table 11 is applicable /\‘/l/ N
Values for test A apply '\<O' ; N
However, for capacitors in heating appliances the ()y N
values for test B or C apply A ,Q
412 Damp heat, steady state A A N
This subclause is applicable I A4 N
Only insulation resistance and voItage%of are N
checked C}
413 Impulse voltage P\\ N
This subclause is applicable ,k\\; N
4.14 Endurance ) N
Subclauses 4.14.1, 4.1@4.14.4 and 4.14.7 N
applicable ‘ Q)
4.14.7 Only insulation re.sﬁaance and voltage proof are N
checked A\?)
Visual exq&(r;gion, no visible damage N
417 Passive@‘nmability test N
This Qégclause is applicable N
4.18 A8ve flammability test N
,Ao:ﬂ(is subclause is applicable N
N\
L&
G ANNEX G (NORMATIVE) --
SAFETY ISOLATING TRANSFORMERS
The following modifications to this standard are P
applicable for safety isolating transformers:
Marking and instructions P
71 Transformers for specific use marked with: --
- name, trademark or identification mark of the P
manufacturer or responsible vendor
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- model or type reference P

17 Overload protection of transformers and associated circuits P

Fail-safe transformers comply with subclause 15.5 N
of IEC 61558-1

22 Construction P

Subclauses 19.1 and 19.1.2 of IEC 61558-2-6 are P
applicable

29 Clearances, creepage distances and solid insulation r\(]/ —

29.1, 29.2, | The distances specified in items 2a, 2c and 3 in '\'\) P
293 table 13 of IEC 61558-1 apply QY

For insulated winding wires complying with Q’\" P
subclause 19.12.3 of IEC 61558-1 there are no q,
requirements for clearances or creepage distances f\/

For windings providing reinforced insulation, the %O P
distance specified in item 2c of table 13 of IEC
61558-1 is not assessed A’

For safety isolating transformers subjected y\?/\ N
periodic voltages with a frequency exceeding\d0

kHz, the clearances, creepage distanc d solid
insulation values specified in IEC 6066¢&* are
applicable, if greater than the valu;épecified in
items 2a, 2c and 3 in table 13 of{ 1558-1

N\
S
H ANNEX H (NORMATIVE) A} -
SWITCHES N
Switches comply withqge\following clauses of IEC 61058-1, as modified: N

-The tests of IEC 65@58-1 carried out under the certificated N
conditions occ*@g in the appliance

-Before bej (Q'sted, switches are operated 20 N
times with oad

8 Marki‘[Q}\ﬁd documentation N
va)'tc’}l)es are not required to be marked N

V
Qawever, switches that can be tested separately

- &pfrom the appliance marked with the manufacturer’'s
[sQ\ name or trade mark and the type reference

pzd

13 N Mechanism

The tests may be carried out on a separate sample

15 Insulation resistance and dielectric strength

15.1 Not applicable

15.2 Not applicable

Z2|1Z2|1Z2|1Z2|Z2|Z

15.3 Applicable for full disconnection and micro-
disconnection

17 Endurance N
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Compliance is checked on three separate N
appliances or switches

For 17.2.4.4, the number of cycles declared N
according to 7.1.4 is 10 000, unless

otherwise specified in 24.1.3 of the relevant part 2 N
Of IEC 80335 ...t :

Switches for operation under no load and which can N
be operated only by a tool, and

switches operated by hand that are interlocked so Q
that they cannot be operated under load, ,\’\'

. (_bl
are not subjected to the tests NS

subjected to the test of 17.2.4.4 for 100 cycles of
operation

: \Y
Subclauses 17.2.2 and 17.2.5.2 not applicable r\<>

The ambient temperature during the test is tha
occurring in the appliance during the test o
11 in IEC 60335-1

Temperature rise of the terminals not r@e)han 30 N
K above the temperature rise measureMin clause

11 of IEC 60335-1 Ry

20 Clearances, creepage dlstanceséwld insulation and coatings of rigid printed board N
assemblies {b

However, switches without this interlock are /\(}>)

C

This clause is applicable t “c\earances and N
creepage distances for tional insulation, across
full disconnection an ro-disconnection, as
stated in table 24 .
\./
s

[ ANNEX | (N ATIVE) --
MOTOR ING BASIC INSULATION THAT IS INADEQUATE FOR THE
RATED@@ TAGE OF THE APPLIANCE

The Q{%\:/ing modifications to this standard are applicable for motors having basic N
i I/a ion that is inadequate for the rated voltage of the appliance:

' qQvatection against access to live parts N
8.1 ‘Q Metal parts of the motor are considered to be bare N
& live parts
11 Heating N
11.3 Temperature rise of the body of the motor is N
determined instead of the temperature rise of the
windings
11.8 Temperature rise of the body of the motor, where in N
contact with insulating material, not exceeding
values in table 3 for the relevant insulating material

16 Leakage current and electric strength N
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16.3 Insulation between live parts of the motor and its N
other metal parts not subjected to the test

19 Abnormal operation N

19.1 The tests of 19.7 to 19.9 not carried out N

19.101 Appliance operated at rated voltage with each of the following fault conditions: N
- short circuit of the terminals of the motor, including N
any capacitor incorporated in the motor circuit
- short circuit of each diode of the rectifier ,\q/ N
- open circuit of the supply to the motor k'\,\) N
- open circuit of any parallel resistor, the motor %y N
being in operation (\'\'
Only one fault simulated at a time, the tests carried /\‘}/ N
out consecutively

22 Construction (\'\/ N

N4
22.101 For class | appliances incorporating a motor ,Q N

supplied by a rectifier circuit, the d.c. circuit b iﬁ&
insulated from accessible parts of the applia\/é‘by
double or reinforced insulation

Compliance checked by the tests spe@jfor N
double and reinforced insulation

x

J ANNEX J (NORMATIVE) 7 -
COATED PRINTED CIRCUS®0ARDS

Testing of protective coa@gs of printed circuit Certificated PCB board N
boards carried out in rdance with IEC 60664-3
with the following modifications:

5.7 Conditioning of @e\est specimens N

When produ (@f samples are used, three samples
of the prlrgeg-blrcwt board are tested

5.7.1 Cold &
v. .
The fe4{is carried out at - 25°C
5.7.3 6‘9&’(1 change of temperature
- EhSeverity 1 is specified
N
59 AN |Additional tests

This subclause is not applicable

pzd

Z2|1Z2|1Z2|1Z2|Z2|Z2

K ANNEX K (NORMATIVE) -
OVERVOLTAGE CATEGORIES

The information on overvoltage categories is P
extracted from IEC 60664-1

Overvoltage category is a numeral defining a P
transient overvoltage condition
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Equipment of overvoltage category IV is for use at N
the origin of the installation

Equipment of overvoltage category Il is equipment N
in fixed installations and for cases where the
reliability and the availability of the equipment is
subject to special requirements

Equipment of overvoltage category Il is energy P
consuming equipment to be supplied from the fixed
installation

requirements with regard to reliability and
availability, overvoltage category Il applies ‘\%

Equipment of overvoltage category | is equipment q/Q

If such equipment is subjected to special \gv N

for connection to circuits in which measures are
taken to limit transient overvoltages to an <O,
appropriate low level [NA

L ANNEX L (INFORMATIVE) ‘ -
GUIDANCE FOR THE MEASUREMENT O ARANCES AND CREEPAGE

DISTANCES

ol
Sequences for the determination of cl@ﬁ:es and P
creepage distances K

O
Y

M ANNEX M (NORMATIVE) N\ -
POLLUTION DEGREE A‘U‘

The information on pollmp\g degrees is extracted P
from IEC 60664-1  ~Q°

Pollution \@ P

The microenvi :ant determines the effect of P

pollution on hsulation, taking into account the
microenvjpQrment

NY . .
Means be provided to reduce pollution at the N
insulgtieh by effective enclosures or similar

@mum clearances specified where pollution may N
present in the microenvironment

\(\\Q’Degrees of pollution in the microenvironment --

N° For evaluating creepage distances, the following degrees of pollution in the P
microenvironment are established:

- pollution degree 1: no pollution or only dry, non- N
conductive pollution occurs. The pollution has no
influence

- pollution degree 2: only non-conductive pollution P
occurs, except that occasionally a temporary
conductivity caused by condensation is to be
expected
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- pollution degree 3: conductive pollution occurs or N
dry non-conductive pollution occurs that becomes
conductive due to condensation that is to be
expected

- pollution degree 4: the pollution generates N
persistent conductivity caused by conductive dust
or by rain or snow

N ANNEX N (NORMATIVE) (]/ —
PROOF TRACKING TEST ,\9
The proof tracking test is carried out in accordance with IEC 601 ﬁh the P
following modifications: \,

O

7 Test apparatus AQ>) —

7.3 Test solutions vV —
Test solution A is used (S\' P

S

10 Determination of proof tracking index (PTI) A’ —

10.1 Procedure /\:>’ -
The proof voltage is 100 V, 175V, 400 V&P V..: [175V P
The last paragraph of Clause 3 applieié P
The test is carried out on five spegi&%s P
In case of doubt, additional te@ proof voltage N
reduced by 25V, the numbex§Mdrops increased to
100 \A

10.2 Report O\ N
The report stating'if&ﬂe PTI value was based on a
test using 100 @s with a test voltage of (PTI-25) V

C\S)O'

o ANNEX@NFORMATNE) -
SELEGMON AND SEQUENCE OF THE TESTS OF CLAUSE 30

hf)tion of tests for determination of resistance P
o jYeat and fire

P AV |ANNEX P (INFORMATIVE) -
GUIDANCE FOR THE APPLICATION OF THIS STANDARD TO APPLIANCES
USED IN WARM DAMP EQUABLE CLIMATES

Modifications applicable for class 0 and 01 appliances having a rated voltage N
exceeding 150V, intended to be used in countries having a warm damp equable
climate and that are marked WDaE

Modifications may also be applied to class 1 appliances having a rated voltage N
exceeding 150V, intended to be used in countries having a warm damp equable
climate and that are marked WdakE, if liable to be connected to a supply mains that
excludes the protective earthing conductor
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5 General conditions for the tests N
57 The ambient temperature for the tests of Clauses 11 N

and 13is40 "%, C.
7 Marking and instructions
7.1 The appliance marked with the letters WDaE
712 The instructions state that the appliance is to be

supplied through a RCD having a rated residual

operating current not exceeding 30 mA a,

v

The instructions state that the appliance is \9 N

considered to be suitable for use in countries having '\,

a warm damp equable climate, but may also be used %

in other countries Q\'

AV

11 Heating N N
11.8 The values of Table 3 are reduced by 15 K X VY N
13 Leakage current and electric strength at operatir}gté%perature N
13.2 The leakage current for class | appliances nct\>’ N

exceeding 0,5 mA f\ R

\4

15 Moisture resistance % N
15.3 The value of tis 37 °C R N
16 Leakage current and electric st@th N
16.2 The leakage current for clasﬂgbpliances not N

exceeding 0,5 mA
19 Abnormal operation Q)
19.13 The leakage curre‘nf&st of 16.2 is applied in addition

to the electric sig@gth test of 16.3

.C\S)

Q ANNE \FNFORMATIVE) -

SEQp E OF TESTS FOR THE EVALUATION OF ELECTRONIC CIRCUITS

4
Q@ription of tests for appliances incorporating electronic circuits P
. Cn
\.I

R ,QQ ANNEX R (NORMATIVE) -

SOFTWARE EVALUATION -

Programmable electronic circuits requiring software N

incorporating measures to control the fault/error

conditions specified in table R.1 or R.2 validated in

accordance with the requirements of this annex
R.1 Programmable electronic circuits using software N
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Programmable electronic circuits requiring software N
incorporating measures to control the fault/error
conditions specified in table R.1 or R.2 constructed
so that the software does not impair compliance
with the requirements of this standard

R.2 Requirements for the architecture

Programmable electronic circuits requiring software
incorporating measures to control the fault/error
conditions specified in table R.1 or R.2 use q/
measures to control and avoid software-related Q
faults/errors in safety-related data and safety- \'
related segments of the software Q’)N

R.2.1.1 Programmable electronic circuits requiring software incorpor@?measures to N
control the fault/error conditions specified in table R.2 ha\g\‘;&)e of the following
/

structures: ;.
a4

> "

- single channel with periodic self-test and
monitoring (\c

. . Vo
- dual channel (homogenous) with comparlsor)\/\

- dual channel (diverse) with comparison {\/y

Programmable electronic circuits requ@loftware incorporating measures to
control the fault/error conditions specQ in table R.1 have one of the following
structures: 1)

N
- single channel with functiona\l{éﬁ

- single channel with periodio\@;‘-test
- dual channel without c’s@?arlson
R 22 Measures to cont@faults/errors

Z|lZ2|Z2|Z2|Z

R.2.2.1 When redundant Fh?ﬂory with comparison is
provided on t @reas of the same component, the
data in one Is stored in a different format from
that in th \ rarea

R.2.2.2 Progrzgéable electronic circuits with functions N

requi software incorporating measures to

cghtrol the fault/error conditions specified in table
£’and that use dual channel structures with

. o,comparison, have additional fault/error detection
Tmeans for any fault/errors not detected by the

'{Q comparison

R.2.2.3 For programmable electronic circuits with functions N
requiring software incorporating measures to
control the fault/error conditions specified in table
R.1 or R.2, means are provided for the recognition
and control of errors in transmissions to external
safety-related data paths
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R.2.24 For programmable electronic circuits with functions N
requiring software incorporating measures to
control the fault/error conditions specified in table
R.1 or R.2, the programmable electronic circuits
incorporate measures to address the fault/errors in
safety-related segments and data indicated in table
R.1 and R.2 as appropriate

R.2.2.5 For programmable electronic circuits with functions N
requiring software incorporating measures to
control the fault/error conditions specified in table (]/
R.1 or R.2, detection of a fault/error occur before \9
compliance with clause 19 is impaired N,

o)
R.2.2.6 The software is referenced to relevant parts of the '\‘,o N
operating sequence and the associated hardware Q
functions

R.2.2.7 Labels used for memory locations are unique '\<O, )

R.2.2.8 The software is protected from user alteration of Q)’ N
safety-related segments and data A’

R.2.2.9 Software and safety-related hardware unde;/\f;y\ N
control is initialized and terminates before ¢ |
compliance with clause 19 is impaired \O

R.3 Measures to avoid errors \\
&

R.3.1 General N
For programmable electron;c@ujits with functions

requiring software incorpor: measures to
control the fault/error ¢ ions specified in table
R.1 or R.2, the followi asures to avoid
systematic fault in tge@)ftware are applied

Software that in rates measures used to N
control the faungror conditions specified in table

R.2 is inher acceptable for software required to
control t It/error conditions specified in table

R.1 %{\,
R.3.2 S;}e(ﬁi,cation

R.3.2.1 @aﬁﬁlare safety requirements: Software Id:

-EThe specification of the software safety N
N\ . . = .
K‘Q requirements includes the descriptions listed

R.3.2.2‘ Software architecture N
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R.3.2.2.1 | The specification of the software architecture Document ref. No: N
includes the aspects listed

- techniques and measures to control software
faults/errors (refer to R.2.2);

- interactions between hardware and software;

- partitioning into modules and their allocation to the
specified safety functions;

- hierarchy and call structure of the modules q/
(control flow); Q

- interrupt handling; r\,\'

- data flow and restrictions on data access; Q\,
- architecture and storage of data; /\‘},

- time-based dependencies of sequences and data AN

R.3.2.2.2 |The architecture specification is validated against ()’\'J N
the specification of the software safety Q
requirements by static analysis /\’

R.3.2.3 Module design and coding /\/y

R.3.2.3.1 |Based on the architecture design, softw. s
suitably refined into modules

(4

Software module design and codim@implemented N
in a way that is traceable to the %ft are
architecture and requirement%‘\\

R.3.2.3.2 |Software code is structureQAu

R.3.2.3.3 |Coded software is vali ‘é against the module
specification by static@nalysis

The module specfﬂation is validated against the N
architecture s,p&g!ication by static analysis

R333 |Software \@I{&ion

The soft@}‘e is validated with reference to the
requipd@ents of the software safety requirements

SRes! YCation
@%pliance is checked by simulation of: N
I\('\\U)- input signals present during normal operation N
N° . anticipated occurrences N
- undesired conditions requiring system action N

TABLE R.1 ° — GENERAL FAULT/ERROR CONDITIONS

Component ® | Fault/error Acceptable measures R Definitions | Verdict
See
IEC 60730-1
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1 N
Central
processing
unit (CPU)
1.1 Stuck at Functional test, or H.2.16.5 N
Registers periodic self-test using either: H.2.16.6
- static memory test, or Eg}gg 5
- word protection with single bit redundancy D
1.2 VOID (\:], N
1.3 Stuck at Functional test, or ,\'>'H.2.16.5 N
Programme Periodic self-test, or % H.2.16.6
counter Independent time-slot monitoring, or \' H.2.18.10.4
Logical monitoring of the programme seqppnee H.2.18.10.2
2 No interrupt | Functional test, or ,,\/v H.2.16.5 N
Interrupt or too time-slot monitoring <O H.2.18.10.4
handling and |frequent Q\'
execution interrupt . ,Q
3 Wrong Frequency monitoring, or 'gr\ H.2.18.10.1 N
Clock frequency time slot monitoring f\/ H.2.18.10.4
(for quartz O .
synchronize %
d clock: {
harmonics/s \O
ub- . 6
harmonics N
only) A(b'
4 \ﬁ N
Memory QQ
41 All single bit ~?iodic modified checksum, or H.2.19.3.1 N
Invariable faults Q.m Itiple checksum, or H.2.19.3.2
memory 0‘}\',)word protection with single bit redundancy H.2.19.8.2
4.2 DC fal% " Periodic static memory test, or H.2.19.6 N
Variable \\\, word protection with single bit redundancy H.2.19.8.2
memory s
4.3 <§t\u/ck at Word protection with single bit redundancy H.2.19.8.2 N
Addressing including the address
(relevant,t
variatzlﬁg
invarids|e
memory)
5 Stuck at Word protection with single bit redundancy H.2.19.8.2 N
Internal data
path
5.1 VvOID N
5.2 Wrong Word protection with single bit redundancy H.2.19.8.2 N
Addressing address including the address
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6 Hamming Word protection with multi-bit redundancy, or H.2.19.8.1 N
External distance 3 CRC - single work, or H.2.19.4.1
communicatio Transfer redundancy, or H.2.18.2.2
n Protocol test H.2.18.14
6.1 VOID N
6.2 VOID
6.3 Wrong point | Time-slot monitoring, or H.2.18.10.4
Timing in time scheduled transmission .2.18.18
Time-slot and logical monitoring, or .18.10.3
Comparison of redundant communication channei%'
by either: N
. | 7 |H.2.18.15
- reciprocal comparison '\o
H.2.18.3
- independent hardware comparg&‘}/
Wrong Logical monitoring, or <O H.2.18.10.2
sequence |time-slot monitoring, or N H.2.18.10.4
Scheduled transmission Q H.2.18.18
7 Fault Plausibility check H.2.18.13 N
Input/output conditions /\>/
periphery specified in
19.11.2 lO
7.1 VOID \ N
7.2 S\V N
Analog I/0O ,\3
7.2.1 Fault Plausibilig\@eck H.2.18.13 N
A/D and D/A- | conditions ﬁ
converter specified in N
19.11.2
7.2.2 Wrong [FEusibility check H.2.18.13 N
Analog addressin \Q'J
multiplexer 90'
8 VOID \\
9 Aggautput Periodic self test H.2.16.6
Custom chips< ide the
de.g. ASIC, O«fahc and
GAL, gate dynamic
array N |functional
,(Q specification

NOTE A Stuck-at fault model denotes a fault model representing an open circuit or a non-varying signal
level. A DC fault model denotes a stuck-at fault model incorporating short circuit between signal lines.

@ For fault/error assessment, some components are divided into their sub-functions.

® For each sub-function in the table, the Table R.2 measure will cover the software fault/error.
° Where more than one measure is given for a sub-function, these are alternatives.

4 To be divided as necessary by the manufacturer into sub-functions.

° Table R.1 is applied according to the requirements of R.1 to R.2.2.9 inclusive.
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ZA ANNEX ZA, SPECIAL NATIONAL CONDITIONS (EN 60335-1:2012) --

ATTACHMENT TO TEST REPORT IEC 60335-1

EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
Household and similar electrical appliances — Safety —
Part 1: GENERAL REQUIREMENTS

Differences according to............... . EN60335-1:2012

Attachment Form NoO. .......c.ccc....... :  EU_GD_IEC60335_1R Q(]/
Attachment Originator................... . Nemko AS '\,
Master Attachment............cc...oceee : 2012-03 Q)N

Copyright © 2012 IEC System for Conformity Testing and Certificaty ’f Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.

N
CENELEC COMMON MODIFICATIONS oY
6.1 Delete “class 0” and “class 01” A’
71 Single-phase appliances to be connected tcy\h/'b"
supply mains: 230 V covered f\ R
Multi-phase appliances to be connecte@'{he N
supply mains: 400 V covered A\
. BAY
7.10 Devices used to start/stop oper ?)?ﬁel functions of P

the appliance distinguished fr
devices by means of shape,
position, etc. \

An indication that the{\d@ has been operated is given by:
e atactile feedba\.:;b, or

e an audible,@d visual feedback
7.12 The instru&@}ginclude the substance of the following:

, surface texture,

T|TO| 0| Z2

- this ap@b}wce can be used by children aged from

8 yeaééQand above and persons with reduced

physisal, sensory or mental capabilities or lack of

C%érience and knowledge if they have been given
ervision or instruction concerning use of the

X O.)appliance in a safe way and understand the

,(Q hazards involved

- children shall not play with the appliance

- cleaning and user maintenance shall not be made
by children without supervision

7.12.21 The specific instructions related to the safe P
operation of this appliance is collated together in
the front section of the user instructions

The height of the characters, measured on the P
capital letters, is at least 3 mm
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These instructions are also available in an P
alternative format, e.g. on a website

8.1.1 Also test probe 18 of EN 61032 is applied

The appliance being in every possible position
during the test

The force on the probe in the straight position is P
increased to 10 N when probe 18 is used

When using test probe 18 the appliance is fully q/ P
assembled as in normal use without any parts Q
removed, and 2

parts intended to be removed for user maintenance \,
are also not removed nQ

8.2 Compliance is checked by applying the test probes
of EN 61032 RS

For built-in appliances and fixed appliances, the t ()y N
probe B and probe 18 of EN 61032 are applied %
after installation

11.8 Footnotes to “External enclosure of motor-o/brated N
appliances” to be taken into account

15.1.2 Appliances with an automatic cord re, %t%\sted with N
the cord in the most unfavourable ion so that

the reeling of the wet cord may electrical
insulation during operation, the §d not being dried
before reeling

20.2 When using the test pr |m|Iar to test probe B N
with a circular stop fac accessories and
detachable covers arQemoved

Test probe 18 a TTed with a force of 2,5N on the N
appliance fullhﬁgembled

241 Compone @%mply with the safety requirements P
specifiegthe relevant standards as far as they
reasongply apply

é?(r\e{quirements of Clause 29 of this standard P

y between live parts of components and
. Ch cessible parts of the appliance.

&‘Q The requirements of 30.2 of this standard apply to P
parts of non-metallic material in components

including parts of non-metallic material supporting
current-carrying connections inside components

Components that have not been previously tested P
or do not comply with the standard for the relevant
component are tested according to the
requirements of 30.2

Components that have been previously tested and shown to comply with the P
resistance to fire requirements in the standard for the relevant component need not
be retested provided that:
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- the severity specified in the component standard P
is not less than the severity specified in 30.2, and

- the test report for the component states whether it N
complied with the standard for the relevant
component with or without flame, flames not
exceeding 2 s during the test are ignored

Unless components have been previously tested P
and found to comply with the relevant standard for
the number of cycles specified, they are tested in (]/
accordance with 24.1.1 to 24.1.9 Q

For components mentioned in 24.1.1 to 24.1.9, no '\,y P
additional tests specified in the relevant standard %

for the component are necessary other than those Q\'
specified in 24.1.1 to 24.1.9 AQ,

Components that have not been separately tested (O' v N
and found to comply with the relevant standard, and(_(\,

components that are not marked or not used in ,Q\J N

accordance with their marking, N

are tested in accordance with the condition{\/y

occurring in the appliance, the number ofS§mples
being that required by the relevant sta

Lamp holders and starter holders {g@wve not N
been previously tested and foun omply with the

relevant standard are tested art of the
appliance and additionally ?&m y with the gauging
and interchangeability req ents of the relevant
standard under the condﬁg’ws occurring in the

appliance A

Where the relevan@andard specifies these N
gauging and integgchangeability requirements at

elevated tem ures, the temperatures measured

during thect\ of Clause 11 are used

Plugs a@ocket—outlets and other connecting N
devic interconnection cords are not

inar ngeable with plugs and socket-outlets listed
&y

/TR 60083 or IEC 60906-1, or

. OVVﬁh connectors and appliance inlets complying with N
1‘0\- the standard sheets of IEC 60320-1,

if direct supply to these parts from the supply mains N
gives rise to a hazard

24.1.7 If the remote operation of the appliance is via a N
telecommunication network, the relevant standard
for the telecommunication interface circuitry in the
appliance is EN 41003

Compliance with Clause 8 of this standard is not N
impaired by connecting the appliance to a device
covered by EN 41003
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24.21 For motor running capacitors (IEC 60252-1 type P2) N
with a metallic enclosure having an overpressure
fuse the flame testing of internal plastic parts
supporting current carrying connections as required
in 30.2.2 and 30.2.3.1 is not necessary

25.6 Supply cords of single-phase portable appliances having a rated current not --
exceeding 16 A, fitted with a plug complying with the following standard sheets of
IEC/TR 60083:

- for Class | appliances: q/ =]
standard sheet C2b, C3bor C4 ........cccoceveiviinnne : Q

- for Class Il appliances: '\,y N
standard sheet C50r CB.........ooovvvveeeeeeeiiieiirnnnen. : %

25.7 Rubber sheathed cords (60245 IEC 53) are not q? N
suitable for appliances intended to be used /\/

outdoors or when they are liable to be exposed to (O'
significant amount of ultraviolet radiation

('\

Halogen-free thermoplastic compound sheathed s%ply cords have properties at N
least those of:

¢ halogen-free thermoplastic compound s@aﬁned N
cords (H03Z1Z1H2-F or H03Z1Z1-F), fo ¢
appliances having a mass not exceedi kg

¢ halogen-free thermoplastic co \nd sheathed N
cords (HO05Z1Z1H2-F or H0521 s for other
appliances

Cross-linked halogen-free e&%ound sheathed N
supply cords have prop s at least those of
cross-linked hangen-ere mpound sheathed
cords (H072Z-F) Q)

26.11 Conductors con bt'éd by soldering are not N
considered to ositioned or fixed so that reliance
is not place on the soldering alone to maintain
them in n unless they are held in place near
the term@a s independently of the solder

aging the insulation during installation, the
ulation withstands the scratch and penetration
. \o_,test of 21.2

29.3.21 pglﬁnce constructed so that if there is a possibility N

32 A W' | Compliance regarding electromagnetic fields is P
checked according to EN 50366 or EN 62233

Annex |, The appliance is supplied at rated voltage and N
19.1.101 operated under normal operation with each of the
fault conditions specified

The duration of the test is as specified in 19.7 N

Annex ZA |Variations to IEC 60335-2-45 & EN 60335-2-45 for Special national conditions --
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No special national conditions causing a deviation N
from the European Standard
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Tables
10.1 TABLE: Power input deviation P
Input deviation of/at: P rated (W) P measured Dp Required Dp Remark
(W)
230V/50Hz 75 72.4 -3.47% +10% Max. setting
230V/60Hz 75 76.3 +1.73% +10% Max. setting
Supplementary information:
10.2 TABLE: Current deviation N
Current deviation of/at: | rated (A) |l measured (A) dl Requi,r‘ed dl Remark

AQ:V -

Supplementary information:

11.8(2) TABLE: Heating test, thermocouple measurements /\()7, P
T | &y 240VX1.06=254.4V~ -
P s T — 7 24.3C -
Pad .
Ambient, t2 (C)‘\/\ 24.6C =
Thermocouole locations Max. t erature rise Max. temperature rise limit
P ng@3sured, dT (K) dT (K)
1. Power Supply cord R 25.6 50
N
2. Cord clamp QO 16.7 45
3. Transformer primary lead wire ,SQ 23.0 T105-25=80
4. Transformer primary winding \4’ 72.7 85
5. Transformer secondary windingQ\\\ 71.1 85
6. Transformer core . O,U 65.6 -
7. Transformer secondarx&@a wire 42.9 T85-25=60
8.C3Ecapbody , ('O 17.4 T105-25=80
9.PCBnear Q1 QO 54.7 T130-25=105
10. PCB near Ug, 26.8 T130-25=105
11. Ambier(t-g/f)ower switch 12.6 T105-25=80
12. Cont\@\[;anel cover inside 14.0 Ref. CI30
™ .
13.6&7tro| panel cover outside 8.4 60
14. Adjust switch knob 4.6 60
15. LED cover 14.0 Ref.CI.30
16. Plastic enclosure inside near 36.3 Ref.Cl1.30
transformer
17. Plastic enclosure outside near 276 60
transformer
18. Bottom cover 26.5 Ref. CI.30
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19. Power switch knob

6.7

60

20. Soldering iron holder

123.4

Ref.CI.30

21. Soldering iron handle

27.8

50

22. Test corner floor

14.0

65

23. Ambient

24.6

Supplementary information:

11.8 (2)

TABLE: Heating test, resistance method

Test voltage (V) ..ooev e :

Ambient, t1 (°C) oo :

240VvX1 .06-—‘%54.4V~
-/

Ambient, 12 (°C) ..ooviiiii :

‘\Qg?4:6

Temperature rise of winding

R¢ (Q)

Rz (Q)

daT

A\

1 Max. dT (K)

Insulation
class

Transformer primary winding

52.0

68.5

,V
W31

95

B

Transformer secondary winding

1.67

2.20 (\<

7818

95

B

Supplementary information:

4

13.2 TABLE: Leakage current

[\
A
N4

O

Heating appliances: 1.15 x rated inwﬁ ............. :

1,06 x rated voltage...........

Motor-operated and combined aB@a‘nces:

254.4 V~

Leakage current between

| (MA)

Max. allowed | (mA)

L/N to soldering iron hand part

0.005

0.35 mApeak

L/N to power switch knob

0.005

0.35 mApeak

2

L/N to plastic enclosure
Vo

0.005

0.35 mApeak

\Y
L/N to earthing terminal Q‘)\"

0.010

0.75mA

Supplementary infoi&h\tfon:

o

13.3 MBLE: Electric strength

P

Test volta@r{plied between:

Voltage (V)

Breakdown

(Yes/No)

%Y
L/N/@@dering iron hand part

3000V

No

L/N to power switch knob

3000V

No

L/N to plastic enclosure

3000V

No

L/N to earthing terminal

1000V

No

Supplementary information:
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Tables
14 TABLE: Transient overvoltages N
Clearance between: Cl (mm) Required | Rated impulse Impulse test Flashover
Cl (mm) voltage (V) voltage (V) (Yes/No)
Supplementary information:
16.2 TABLE: Leakage current P
Single phase appliances: 1,06 x rated voltage .....: 254 .4V~ —
Three phase appliances 1,06 x rated voltage -- —
divided by V3: ..o Q)q/
Leakage current between I (mA)’\'\, Max. allowed | (mA)
L/N to soldering iron hand part O.C}@y 0.25
L/N to power switch knob LA é 0.25
7\ V
L/N to plastic enclosure ,\0.008 0.25
L/N to earthing terminal N 7 0.010 0.75
Supplementary information: A ,Qu
Y
16.3 TABLE: Electric strength Y P
Test voltage applied between: é-) Voltage (V) Breakdown
g (Yes/No)
L/N to soldering iron hand part &\O 3000V No
. O
L/N to power switch knob ,§ 3000V No
L/N to plastic enclosure \4 3000V No
L/N to earthing terminal ’0\\\ 1250V No
Supplementary information: O,U
%
Vo
O/
17(a) OVERLOARYPROTECTION OF TRANSFORMER (26V output) P
Conditi NI 1) Overload -
Q N
()Q, 2) Short-circuit
@ment, t1(°C) e 24.2 -
_Ldmbient, €2 (°C) v 24.8 -
- Vj
* @erature rise dT of part/at: dT (K) Required dT (K)
1) Overload 2) Short-circuit
254.4V 254.4V
Transformer primary winding 154.3 159.2 200=225-25
Transformer secondary winding 163.6 168.5 200=225-25
Result: Transformer output (26V) short, after Tmins 40S, transformer damaged, Current fuse was opened,
Passed Hi-pot test, no hazards
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Tables
17(b) OVERLOAD PROTECTION OF TRANSFORMER(11V output) P
Condition : 3) Overload -
4) Short-circuit
Ambient, t1 (°C) cooovvviiiiieien 24.5 -
Ambient, t2 (°C) ..cooovivreerieeen 24.7 -
* | temperature rise dT of part/at: dT (K) Required dT (K)
1) Overload 2) Short-circuit
254 .4V 2544V A
4
Transformer primary winding 175.3 18530 200=225-25
Transformer secondary winding 182.6 1@ 200=225-25
Result: Transformer output (11V) short, after 48mins, transformer dama @Xurrent fuse was opened,
Passed Hi-pot test, no hazards A
Y
19.7 TABLE: Abnormal operation, locked rotor/movi@Qp'a{rts N
N4
BTV sssss—— A,Q 240V _
. \
Ambient, t1 (°C)..ooeeie A '\/ - —
Ambient, t2(°C)..cceeviieiiecee e, OV -- —
Temperature of winding Ry (Q) (ﬁz (Q) dT (K) T (°C) Max. T (°C)
- O - - - -
>
Supplementary information: A\\
A‘U'
19.9 TABLE: Abnormal o@tlon, running overload N
Test voltage (V)...... (5\ ............................................. -- —
Ambient, t; (° )){O ................................................... - —
N4
Ambient, t;@; - —
Temperature of wiq@’ R: (Q) R, (Q) dT (K) T (°C) Max. T (°C)
'\'
& - - - - -
Supplemer}@information:
\)
19.11 ZNPABLE: Abnormal operation, fault conditions P -
CoMent tested| Fault Test Test time Result
voltage(V)
Input decreased from 132.2W/0.54A to
D1 S-C 240 2hours32min 78.0W/O.52A. Unit can not work as pprmal,
continuously work until steady conditions are
established, no damage, no hazards.
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Input decreased from 132.2W/0.54A to
32.3W/0.24A. Unit can not work as normal,
continuously work until steady conditions are
established, no damage, no hazards.

Input decreased from 132.2W/0.54A to
U4 pin 1-2 S-C 240 10min 12.5W/0.08A. Unit shut down, recoverable, no
damage, no hazards.

Input decreased from 132.2W/0.54A to
62.0W/0.36A. Unit can not work as normal,
continuously work until steady conditions are
established, U4 damage, no hazards.

Input decreased from 1 W/0.54A to
U4 pin 2-3 S-C 240 10min 12.5W/0.08A. Unit sr}» n, recoverable, no
damage, no hazardg,

Input decreasedxé{Q{ 132.2W/0.54A to

C3 S-C 240 2hours10min

U4 pin 1-3 S-C 240 2hours23min

U2 pin 1-2 S-C 240 10min 4.9W/0.039/%Qy shut down, recoverable, no
damage, na h ards.
Input d e}ged from 132.2W/0.54A to

U2 pin 4-6 S-C 240 10min 4 IWUINBS9A. Unit shut down, recoverable, no
da , ho hazards.

AN\out decreased from 132.2W/0.54A to

l‘m . . .
. . .OW/0.36A. Unit continuously work until steady
Q1 pin AK S-C 240 3hourS40m@'conditions are established, no damage, no
AO hazards.
O Input decreased from 132.2W/0.54A to
. .| 62.0W/0.36A. Unit continuously work until steady
Q1 pin A-G S-C 240 . g s40min conditions are established, no damage, no
(\\ hazards.
A\ Input decreased from 132.2W/0.54A to
Q1 pin G-K S-C 2@ 10min 5.2W/0.04A. Unit shut down, recoverable, no
Q damage, no hazards.

Supplementary information: \%

1, S-C=short-circuited, O-&pen-circuited, O-L=overload.
2, After the single fau‘lt\ the unit passed 3000V hi-pot test between primary and accessible parts.
AN

N
19.13 TA@?E‘ Abnormal operation, temperature rises P
Tﬁ';’(m/ocouple locations Max. temperature rise Max. temperature rise limit,
A measured, dT (K) dT (K)
Cla 9. 2(0.94 * 220V=206.8V)
Povif\gjpply cord 14.8 150
Cord clamp 9.0 Ref. CI30
Transformer primary winding 47 1 200=225-25
Transformer secondary winding 457 200=225-25
Control panel cover 9.9 Ref. CI30
LED cover 9.3 Ref. CI30
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Tables
Thermocouple locations M?]:(é;esr;lrpeedr’actigrr? Kri)se Max. tempg_rra?}J(r)e rise limit,

Plastic enclosure 22.5 Ref. CI30
Soldering iron holder 118.3 Ref. CI30
Soldering iron handle 27.7 75
Test corner floor 12.5 150
Ambient: 24.1°C
Clause 19. 3(1.06 * 240V=254.4V)
Power Supply cord 18.2 a 150
Cord clamp 11.5 QV Ref. CI30
Transformer primary winding 54.7 Q;\" 200=225-25
Transformer secondary winding 53.2 AQ’\" 200=225-25
Control panel cover 104 2 Ref. CI30
LED cover 101 &0 Ref. CI30
Plastic enclosure 26.(\61 Ref. CI30
Soldering iron holder ‘1\&,( Ref. CI30
Soldering iron handle A.’\,Z?S 75
Test corner floor AU 20.4 150
Ambient: 24.7°C ‘ Q\\

Clause 19. 4(1.06 * 240V=254.4V) . 6\

(Short circuit Q1 pin A-K, Unit continuous@xork until steady conditions are established, no damage, no
hazards.)

Power Supply cord g‘ 28.7 150
Cord clamp e 18.5 Ref. CI30
Transformer primary wind’i@\l 97.4 200=225-25
Transformer secondgr)(-@\\'ding 96.8 200=225-25
Control panel covej\\'\v 24.8 Ref. CI30
LED cover & 26.1 Ref. CI30
Plastic enq@le 45.2 Ref. CI30
Soldering |fSh holder 140.2 Ref. CI30
SolgdQ iron handle 58.2 75
Test corner floor 70.2 150

Ambient: 24.3°C
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Tables
235 TABLE: Electric strength measurements for basic insulation of internal p
' wiring
Test voltage applied between: Test voltage (V) Breakdown
Internal wire 2000 No
Transformer lead wire 2000 No
24.1 TABLE: Components P
Object / part | Manufacturer/ Type / model Technical data Standard Mark(s) of
No. trademark conformlty )
Power plug Shenzhen HongPu | XTH-005 250VAC, 16A DIN Vl?i0620 1 |VDE
for EU Electron Co., Ltd. 40026370
Power plug Unirise Electric Wire |UE-324 AC 250V; 13A 8»3'63 BSI* ASTA
for BS & Cable Co., Limited (Built-in 5A/13A h Licence No.
current fuse) b4 941

Power cord cligld Mark (China) HO5VV-F 3%0.75mm q/ DIN VDE 0281-5 VDE 117374
(Alternative) [Hong Shan Chuan |HO5VV-F 3%0.75 EN 50525-2-11 VDE

Industry (Shen Igr 40037206

Zhen) Co., Ltd.
Transformer Sluangzhou JU'ing E166X40# I/P’.\?ZOV/SOHZ EN 60335-1 Tested with

ectronic Co., Ltd. ) - 26VAC, 1A, |EN 60335-2-45 |appliance
O ellow-Yellow)
é 11VAC, 200mA
L (Blue-Blue),
«O Class B

-Primary Jiangmen City Jiang XU\R@UL@ 130°C UL 1446 UL E192838
winding Ci Electrical L

Appliances 4

Enterprise Co., Ltd \\
-Secondary | Jiangmen City Jigyy |XUEW-UL@ | 130°C UL 1446 UL E192838
winding Ci Electrical .,

Appliances

Enterpris ., Ltd
-Bobbin Shur%) igh & FR601/PPS V-0,1.7-1.9130 |UL 94 UL E227341

tic Co., Ltd. C
-Insulation s’%pang Heng He Polyester tape2 | Layer UL 510 UL E219145
tape Q ubber Industry Co., 0.055mmXx2 130
C) /Ltd. T

-Vamisk9 _ Class F, 155°C,

&‘Q Tai Hu Co LTD ET-90(a) 600V UL 1446 UL E233623
—Priméry lead Leader Electric Wire | 1672 22AWG, 105°C, UL 758 UL E154283
wire & Cable Co Ltd 3oov
-Secondary Leader Electric Wire | 1007 24AWG, SOOC, UL 758 UL E154283
lead wire & Cable Co Ltd 300V
Current fuse | XC Electronics 3F-serie(s) AC 250V, 1A IEC 60127-1 VDE

(L?:-en Zhen) Corp. IEC 60127-3 40019636
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Tables
Object / part | Manufacturer/ Type / model Technical data Standard Mark(s) of
No. trademark conformlty )
Power switch Yueqing Weite KCD1 AC250V, 6A, EN 61058-1 VVDE
Electronic T105, 10E3 40029666
Co., Ltd.
Switch PCB | Shenzhen Bangde BD-1 V-0, 130°C UL 94 UL E348757
Circuit Co., Ltd.
Main PCB Shenzhen Bangde |BD-1 V-0, 130°C UL 94 UL E348757
Circuit Co., Ltd.
Enclosure Samsung Total HJ730+ PP HB 115C UL 94 UL E140331
Petrochemicals Co.,
Ltd. a
Bottom cover |Samsung Total HJ730+ PP HB 115C UL QQV UL E140331
Petrochemicals Co., N
Ltd. [0 N
Control panel |Samsung Total HJ730+ PP HB 115C ‘\Qlf 94 UL E140331
Petrochemicals Co.,
Ltd. /\(1/
Temperature |Samsung Total HJ730+ PP HB 11 UL 94 UL E140331
adjust switch | Petrochemicals Co., r\,
knob Ltd. O
- Formosa Chemicals |K1011 P, 65, HB UL 94
Display Cover
pray & Fibre Corp Plastics ,\//\ UL E162823
DIV A,
Soldering iron | Tosoh Corp GS-40 O «f5PS V-0, 220°C |[UL 94 UL E102861
holder Polymers Div A
Soldering iron | Tosoh Corp GS-40 \ PPS, V-0, 220°C |UL 94 UL E102861
handle Polymers Div 90
Supplementary information: 6
) Indicates a mark which assures the d level of surveillance
‘;\
25.15 TABLE: supply c&@?tion, strain relief test P
N P
. Limited
Appliance mass (kg) Pb%force (N) Duratlc:ir:nfgr each Times Result displaceme
\'QJ nt
1.65 - 60 1s 25 0.5 <2mm
AN
PN
28.1 TAP@: Threaded part torque test P
Threaded pa@'d\e’ntification Diameter of thread Column number Applied torque ( Nm )
(mm) (I, 11, or 1)
Enclogj§0 3.40 I 0.8
Trafformer 3.50 I 0.8
Supplementary information:
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Tables
29.1 TABLE: Clearances P
Overvoltage category ..........cccceeeviieieeeiiiieeesiinenn. : Il —
Type of insulation:
Rated impulse Min. ¢l (mm) Basic | Functional | Supplementary | Reinforced | Verdict / Remark
voltage (V): (mm) (mm) (mm) (mm)
330 0,2/0,5/0,8** - - N
500 0,2*/0,5/0,8** - - N
800 0,2*/0,5/0,8** - - N
1500  [0,5/0,8% /1,07 | &V N
2500 1,5/2,0*** Min Min 2.1mm Min 4.0mm r\,'\'--- P
4.7mm q
‘\)
4000 3,0/ 3,5%* ~ Q7 Min 8.5mm P
6 000 5,5/ 6,0"** %ﬂ/ N
8 000 8,0/8,5%** Q o - N
10 000 11,0 / 11,5*** ,Q N
Supplementary information: r\/\
*) For tracks on printed circuit boards if pollution de Wand 2
**) For pollution degree 3 96e
***) If the construction is affected by wear, distog@movement of the parts or during assembly
AN
<O
©
R{4

Q
Q‘)\@
. \cg?r‘
g'\\
&
&
@)
©
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Tables

29.2 TABLE: Creepage distances, basic, supplementary and reinforced insulation P

Working voltage Creepage distance

(V) (mm)
Pollution degree
1 2 3 Type of insulation
Material group Material group
| | adib | Il [manne? | B* | s** | R* | Verdict

<50 018| 06 | 085 | 12 | 15 | 1,7 | 19 | — ] N
<50 018 06 | 085 | 12 | 15 | 17 | 19 |9, | N
<50 036 12 | 1,7 | 24 | 30 | 34 | 38 N | — N
125 028|075 (1,05 | 15 | 19 | 21 A&éb — | — ] N
125 028|075 | 1,05 | 15 | 19 | 21 @4 _ — | N
125 056| 15 | 21 | 30 | 38 | 4g4V 48 | — | — N
250 056| 125 | 18 | 25 | 32 | \@'\,3’ 40 a7 | | | P
250 056| 125 | 18 | 25 3,;3\)0 36 | 40 | — |40 P
250 112] 25 | 36 | 50 {\é}r' 72| 80 | —| —|85| P
400 10| 20 | 28 | 40 (D50 | 56 | 63 — | —] N
400 10| 20 | 28 A,ov 50 | 56 | 63 | — N
400 20| 40 | 56 P\‘\\a’,o 100 | 112 | 126 | — | — N
500 13| 25 | 3 N 50 | 63 | 71 | 80 N Y
500 13 | 2,5 Aﬁ; 50 | 63 | 71 | 80 | — — | N
500 26 | 50 72 | 100 [ 126 | 142 | 160 | — | — N
>630and <800 | 18 |-@2 | 45 | 63 | 80 | 90 | 100 | — ] N
>630 and <800 | 1 ’&\b 32 | 45 | 63 | 80 | 90 | 100 | — — | N
>630 and <800 ,§\\§§ 64 | 90 | 126 | 16,0 | 180 | 200 | — | — N
>800 and <100pY 2.4 | 40 | 56 | 80 [ 100 [ 110 [ 125 N Y
>800 and ?}qﬁo' 24| 40 | 56 | 80 | 100|110 125 | — | N
~800anf 7000 | 48| 80 | 112 | 160 | 200 | 220 | 250 | — | — N
~10QRd <1250 |32 | 50 | 7,1 | 100 | 125 | 140 | 16,0 | — ] N
>1(;,$S§d <1250 [ 32| 50 | 7,1 | 100 | 125 | 140 | 160 | — — | N
~1000 and <1250 | 6,4 | 10,0 | 142 | 200 | 250 | 280 | 320 | — | — N
~1250 and <1600 | 42 | 63 | 90 | 125 | 16,0 | 180 | 20,0 — | —| N
~1250 and <1600 | 42 | 63 | 90 | 125 | 160 | 180 | 200 | — _ | N
~1250 and <1600 | 8,4 | 12,6 | 18,0 | 250 | 320 | 360 | 400 | — | — N
~1600 and <2000 | 56 | 80 | 11,0 | 16,0 | 20,0 | 22,0 | 25,0 | — ] N
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Tables
Working voltage Creepage distance
V) (mm)
Pollution degree
1 2 3 Type of insulation
Material group Material group
| | WaMb | | Il [anine? | B* | s* | R* | Verdict
>1600 and <2000 | 5,6 | 8,0 11,0 16,0 20,0 | 22,0 25,0 — — N

1600 and <2000 |11,.2] 16,0 | 22,0 | 320 | 400 | 440 | 500 | — | —
2000 and <2500 | 7,5 | 10,0 | 14,0 | 20,0 | 250 | 280 | 320 N
52000 and <2500 | 7,5 | 10,0 | 14,0 | 200 | 250 | 280 | 320 Q‘l/ _
2000 and <2500 | 15,0 | 20,0 | 28,0 | 40,0 | 50,0 | 56,0 64,85, dil
2500 and <3200 |10,0] 12,5 | 180 | 250 | 32,0 | 36,0 (QB’ N
2500 and <3200 | 10,0 | 12,5 | 18,0 | 250 | 32,0 | 36,0 ‘}4‘6,0 _ _
>2500 and <3200 | 20,0 | 250 | 36,0 | 500 | 640 | 7X0y| 800 | — | —
-3200 and <4000 |12,5| 16,0 | 22,0 | 32,0 | 40,0 \%,’o 50,0 _ | =
>3200 and <4000 |12,5| 16,0 | 22,0 | 32,0 4‘({,/6\’ 450 | 500 | — —
>3200 and <4000 | 25,0 | 32,0 | 44,0 | 640 |40 | 900 | 1000 | — | —
~4000 and <5000 | 16,0 | 20,0 | 28,0 40@) 50,0 | 56,0 | 63,0 _ | =
4000 and <5000 | 16,0 | 20,0 | 28,0 &?‘0\ 50,0 | 56,0 | 63,0 | — _
54000 and <5000 [ 32,0 | 40,0 | 56,0 80,0 1000 | 1120 | 1260 | — | —
5000 and <6300 |20,0| 25,0 | 3 50,0 | 63,0 | 71,0 | 80,0 | =
5000 and <6300 | 20,0 | 25,0 \ga',o 50,0 | 63,0 | 71,0 | 80,0 | — _
~5000 and <6300 | 40,0 | 50@" 72,0 | 1000 |126,0 | 1420 1600 | — | —
>6300 and <8000 | 25,0 &80 | 450 | 630 | 80.0 | 900 | 100,0 _ | =
>6300 and <8000 g@’ 32,0 | 450 | 63,0 | 800 | 90,0 | 1000 | — _
>6300 and gsooo)g:%do 64,0 | 90,0 | 126,0 | 160,0 | 180,0 | 2000 | — | —
>8000 and 310})@ 32,0 40,0 | 56,0 | 80,0 |100,0]110,0| 1250 | =
>8000 and @360 32,0| 400 | 56,0 | 80,0 |100,0]|1100] 1250 | — _
>8000 @‘}{10000 64,0| 80,0 | 112,0 | 160,0 | 200,0 | 220,0 | 2500 | — | —
>10Q8QNind <12500 | 40,0 | 50,0 | 71,0 | 1000 | 12501400 | 160,0 .
10000 and <12500 | 40,0 | 50,0 | 71,0 | 100,0 | 1250 | 140,0 | 160,0 | — _
10000 and <12500 | 80,0 | 100,0 | 142,0 | 200,0 | 250,0 | 280,0 | 3200 | — | —

Z|Z|Z2|1Z2|Z2|1Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|1Z2|Z2|1Z2|Z2|1Z2|Z2|Z2|Z2|Z2|Z2|Z

Supplementary information:

*) Material group llIb is allowed if the working voltage does not exceed 50 V
**) B = Basic insulation, S = Supplementary insulation, R = Reinforced insulation
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Tables
29.2 TABLE: Creepage distances, functional insulation P
Working voltage (V) |Creepage distance(mm) Pollution degree
1 2 3
Material group Material group

| I la/llib |1 I llla/llib Verdict / Remark
<50 02 |06 |08 [1.1 1.4 |16 |18 N
>50 and <125 03 (07 |10 |14 1,8 |20 |22 N
>125 and <250 04 (10 |14 |20 25 (28 [32 A P(LtoN: 2.1mm)
>250 and <400 08 (16 |22 |32 40 |45 |50 J&v N
>400 and <500 10 [20 |28 [40 [50 [56 [63.QY N
>500 and <800 1,8 (32 |45 (63 80 (90 ‘1‘6’)7 N
>800 and <1000 24 (40 |56 |80 10,0 11,9’; V2,5 N
~1000 and <1250 |32 [50 |71 [100 [12,5 (1@" 16,0 N

S
>1250and <1600 |42 |63 (90 |125 |160, YIBO (20,0 N
>1600and <2000 |56 (80 (110 [160 |09 [220 (250 N
>2000and <2500 |75 [100 [140 200 (P80 [280 [320 N
2500 and <3200  [10,0 125 |18,0 25@@ 32,0 (360 [40,0 N
~3200 and <4000 |12,5 [16,0 [220 |88 [400 [450 [50,0 N
4000 and <5000  |16,0 20,0 28,{0,;\\ %0,0 50,0 |56,0 |63,0 N
>5000 and <6300 (20,0 [25,0 @W 500 630 |[71,0 [80,0 N
>6300 and <8000 |25,0 32,9\6*4 0 (630 [80,0 [90,0 [100,0 N
>8000 and <10000 32,0 @B’ 56,0 (80,0 [100,0 [110,0 |125,0 N
>10000 and <12500 [40:g@60,0 71,0 (1000 [1250 [140.0 |160,0 N
N4
{.\s\\\
&
.\%C)

,{Q
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Tables p N
2
TABLE 30 RESISTANCE T@/&EAT, FIRE AND TRACKING (appended table) P
A
C\<> Ball pressure test Tracking Glow wire test Needle-
Component Manufacturer Type o 11 | 125° | ol 19 test GWT | aWT | aWT | cWFI flame | Verdict
Q. 7°Cl i40cc | ¢ |+25°c| [CTVPTI |550°C | 650°C | 750°C | 850°c | CWIT | test
Cord clamp See table 24.1 | See ta{f)@éﬂ X
7| 05 - - - - - - X - - - P
Q/mm
A
. A J
Switch See table 24.1 | See table 24.1 O/> X
*j, - 1.0 - - - X - - - P
L mm
; 77
Transformer bobbin See table 24.1 | See table 24.1 //(7 X
- - @ - - - - X - - - P
",
Enclosure See table 24.1 | See table 24.1 X O J
- 1.2 - R X - - - - - P
mm ‘Z
O
LED cover See table 24.1 | See table 24.1 X 0]
- 0.9 - - -4l - - X - - - P
mm <>
\0‘
See table 24.1 | See table 24.1 X *('
Soldering iron holder -- -~ -- 1.5 -- - (9] X - -~ -- P
mm ,Z/
See table 24.1 | See table 24.1 X N
Soldering iron handle -- -- -- 1.4 -- -- -- X -- -- -- P
mm
PCB See table 24.1 | See table 24.1 X
- - 08 | - - - - X - - - P
mm
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Tables p N
2
TABLE 30 RESISTANCE TQ/ELEAT, FIRE AND TRACKING (appended table) P
A
C\<\ Ball pressure test Tracking Glow wire test Needle-
N, q
Component Manufacturer Type . cl. 11 125° | ol. 19 test GWT | aWT | aWT | cWFI SWIT flame | Verdict
@/7, . +40°C | ¢ |+25°c| [CTVPTIl | 550°¢ | 650°C | 750°C | 850°C test

Supplementary information: ) /)O
Y Parts of material classified at least HB40 or if relevar?@r .
2 Parts of material classified as V-0 or V-1 /6\

3

N

Surrounding parts subjected to the needle-flame test of annex E J,
Base material classified as V-0 or if relevant VTM-0 b
The GWIT pre-selection option, the 850 °C GWFI pre-selection option,?vﬁ' 850 °C GWT are not applicable for attended appliances

)
)
) Flame persisting longer than 2 s (= te — ti) need only be repor%or unattended appliances
)
5)
)

6

VO/’
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Fig. 2 -- Electric soldering iron overview
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Fig. 4 -- Bottom overview
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Fi. 6 -- Power switch overview
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2

F'i.g. 8 -- Internal overview-2
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Fig. 10 -- Internal overview-3
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Fig. 14 -- Main PCB trace side overview
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side overview

Fig. 16 -- Switch PCB trace side overview
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Fig. 17 -- BS power plug-and cord overview

Fig. 18 -- BS power plug overview
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