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Test item description..........cccceee... ;| Marble Cutter
Trade Mark(S) ....coocvveernieeeniiiieeeninn . | Deli
Manufacturer .........cocceevvveeenniieeens | Ningbo Deli Tools Co., Ltd.

No.128, Chezhan West Road, Huangtan Town, Ninghai County,
Ningbo, Zhejiang, China

Model/Type reference...........ccu...... . |DE-YS110-1E
RaAtiNgS ..ovvvevee e : | 220-240V~, 50/60Hz, 1300W, n:13000/min, @110mm, M8, Class Il

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

X |Testing Laboratory: Eurofins Electrical Testing Service (Shanghai) Co., Ltd.

Testing location/ address.............................. | Building 18, No. 2168 Chenhang Highway, Minhang District,
Shanghai, P.R. China

Tested by (name, function, signature)........: |Will Shen 3
/ Project Engineer WAM QM

Approved by (name, function, signature)...: |Jeff Liu .
[ Assistant Project Manager Tt -1 LM

[] |Testing procedure: CTF Stage 1:

Testing location/ address.............cceeeeeeeeeeee s [N/A

Tested by (name, function, signature)........: |[N/A

Approved by (name, function, signature)...: |N/A

[l |Testing procedure: CTF Stage 2:

Testing location/ address.......ccccccceeevvveceeeen s [N/A

Tested by (name + signature)............cceee.....s. [N/A

Witnessed by (name, function, signature) .: |N/A

Approved by (name, function, signature)...: |N/A

[l |Testing procedure: CTF Stage 3:

[l |Testing procedure: CTF Stage 4:

Testing location/ address.......ccccccceeevvveceeen s [N/A

Tested by (name, function, signature)........: |N/A

Witnessed by (name, function, signature) .: |N/A

Approved by (name, function, signature)...: |N/A

Supervised by (name, function, signature) : |N/A

TRF No. IEC60745_1J
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- Constructional data form (CDF): 4 pages

List of Attachments (including a total number of pages in each attachment):

- Picture domcumentation of product and parts: 10 pages

Summary of testing:

requirements of the standard.

From the result of our inspection and tests on the submitted samples, we conclude they comply with

Tests performed (name of test and test clause):
Full tests.

Testing location:

Eurofins Electrical Testing Service (Shanghai) Co.,
Ltd.

Building 18, No. 2168 Chenhang Highway, Minhang
District, Shanghai, P.R. China

EU Group Differences

Summary of compliance with National Differences (List of countries addressed):

has been established:

Measurement>

the testing.

Statement concerning the uncertainty of the measurement systems used for the tests

X Internal procedure used for type testing through which traceability of the measuring uncertainty

Procedure number, issue date and title: LOPM-25, 2023-03-24, <Evaluation of Uncertainty in

Calculations leading to the reported values are on file with the NCB and testing laboratory that conducted

[] Statement not required by the standard used for type testing

TRF No. IEC60745_1J
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Copy of marking plate:

The artwork below may be only a draft. The use of certification marks on a product must be
authorized by the respective NCBs that own these marks.

For tool (Representative, may differ with the year of manufacture):

DE-YS110-1E
Marble Cutter
220-240V~ 50/60Hz
1300W n:13000/min

32mm 9110mm M8

2023.06

NINGBO DELI TOOLS CO.,LTD. MADE IN CHINA

No.128 Chezhan West Road,Huangtan Town,Ninghai
County,Ningbo,Zhejiang,China

TRF No. IEC60745_1J
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Test item particulars.......cccccvvve v :

Marble Cutter

Date (s) of performance of testS .......ccocevvvvieeevcinnnn

Classification of installation and use.........ccccccoe.... : Classll
SUppPly CONNECLION ..cveiiiiiiiiie e . TypeY
Duty coNditioNS ......cooeeiieiieiieeeree e . Severe
Type of OPeration .......ccceveeieeiicii e : Normal
Degree of protection .......c.cccveeveeieeneenee e : IPX0
Accessories and detachable parts included.......... o N/A
Other options included .........cccocevininiiininiee, : N/A
Possible test case verdicts:

- test case does not apply to the test object............  N/A

- test object does meet the requirement.................. P (Pass)
- test object does not meet the requirement............  F (Fail)
JLIC=E] €1 SRR

Date of receipt of test item ........cccccevcvvevvceeevicieeee s 2023-06-25

2023-06-26 to 2023-07-03

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a table appended to the report.

The test results presented in this report relate only to the object tested. This report shall not be reproduced,
except in full, without the written approval of the issuing test laboratory.

Determination of the test result includes consideration of measurement uncertainty from the test equipment
and methods.

The related applicable OSM decision have been considered and fulfilled.

Throughout this report a [X] comma/ [] point is used as the decimal separator.

The test report EFSH23062464-1E-06-L01 is only valid in conjunction with test report EFSH23062464-
IE-06-L02.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

[]Yes
X Not applicable

The application for obtaining a CB Test Certificate
includes more than one factory location and a
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided ... :

When differences exist; they shall be identified in the General product information section.

Name and address of factory (ieS) .....cccoeeeeveeriennne : Huali Electrical Appliance Manufacturing Co., Ltd.

Wangyuan Industrial Zone, Quanxi Town, Wuyi
county, Zhejiang Province, China

TRF No. IEC60745_1J
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General product information and other remarks:

The tool covered by this report is hand-held marble cutter, intended for horizontal cutting or slotting of
mainly mineral materials such as marble without the use of water.

After review, full tests were performed, and the most unfavourable data recorded.

TRF No. IEC60745_1J
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IEC 60745-1

Clause Requirement + Test Result - Remark Verdict

5 GENERAL CONDITIONS FOR THE TESTS

5.2 A single tool subjected to all tests, except as P
specified, and it withstood all relevant tests
A separate sample subjected to tests requiring tool P
modifications or disassembly after test performed
Additional samples of tools designed for different P
supply voltages subjected to tests
Testing of components necessitated subjecting P
additional samples of these components to tests
Cumulative stress resulting from successive tests on P
electronic circuits avoided
Components replaced or additional samples used as N/A
necessary

53 Tests conducted in order of clauses P
Tests specified not deemed applicable based on N/A
construction of the tool...........ccccvvvviie i :

54 The tool and its movable parts tested in most P
unfavourable position in normal use

55 User adjustable controls and switching devices P
tested in their most unfavourable settings
Electronic speed control devices set at their h|ghest N/A
L] 01 T= o [ USRI :

5.6 Tests conducted in a draught-free location, and P
unless otherwise specified, in (20 £ 5) °C
Tests conducted at (23 + 2) °C due to temperature N/A
limited temperature sensitive device

57.2 Tool rated for more than one rated voltage tested at 220-240V P
the most unfavourable voltage (V) .....ccccccvevevnneenn. :

5.8 Tool tested with attachments resulting in most P
unfavourable conditions

5.9 Tool tested with appropriate flexible cord, except as | No exception P
SPECIfIEA ..o :

5.10 Accessible metal parts of class | tools not connected N/A

to an earthing terminal checked for compliance with
the appropriate requirements for class Il construction

Accessible non-metallic parts of class | tools N/A
checked for compliance with appropriate
requirements specified for class Il construction

TRF No. IEC60745_1J
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IEC 60745-1
Clause Requirement + Test Result - Remark Verdict
5.11 Parts of tools class | or class Il tools operating at N/A

safety extra-low voltage checked for compliance with
requirements specified for class Ill tools

5.13 Heating element tested with the motor running N/A

Heating elements incorporated in the tool connected N/A
to a separate supply, unless otherwise specified

5.14 Attachments performing a function within the scope P
of a relevant parts 2, tested according to that part 2

Other attachments tested in accordance with N/A
manufacturer's instructions

In the absence of manufacturer's instructions, tool N/A
operated continuously using a load resulting in rated
input or rated current (VA, A)....cooeeveenieieniieieenies :

5.15 Tool loaded avoiding additional stresses such as P
side thrust when torque was to be applied

5.16 Tools operating at safety extra-low voltage and sold N/A
with their supply transformer tested using the supply
transformer

7 CLASSIFICATION

7.1 Tool is Class I, Il, or Ill with respect to protection Class Il P
against electric ShOCK ........ccccoovvveiiiiiii e :

7.2 Degree of protection against harmful ingress of IPX0 N/A
water per IEC 60529........cccccoeeiiiiiiiiinee e :
Required degree of protection other than IPX0 N/A

specified by manufacturer or in relevant part 2 ....:

8 MARKINGS AND INSTRUCTIONS

8.1 Tool marked with rated voltage(s) or rated voltage Refer to marking plate P
FANGE(S) (V) tteerreeiiieriee ettt :

Tool for star-delta connection clearly marked with the N/A
two rated voltages (e.9. 230 A/400 Y V) ............... :

Nature of supply/frequency with symbol for nature of | Refer to marking plate P
supply placed next to rated voltage (Hz)................. :

Rated input or current marked (W or A).................. : | Rated input marked,; P
Refer to marking plate

Rated input or rated current corresponds to highest N/A
loading possible for a tool with alternative
components selectable by a control device

TRF No. IEC60745_1J
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IEC 60745-1
Clause Requirement + Test Result - Remark Verdict
Manufacturer's name, or trade mark, or identification | Replaced by EN standards N/A

mark and address of manufacturer or an agent
responsible for marketing the tool .............cccceveee :

Model or type reference.........cccocveveereeneenecneeneenn : | Replaced by EN standards N/A
Class Il symbol for class 11 toolS ..........ccoceevveriennenne : | Refer to marking plate P
IP number other than IPXO0........ccccovviiveeieniieee : N/A
Tool provided with “WARNING — To reduce the risk of | Sign M002 of ISO 7010; P
injury, user must read instruction manual” or the Refer to marking plate
sign M002 of ISO 70108)
Additional markings not leading to m|sunderstand|ng Refer to marking plate P
PErMItEEd ..o :

8.2 Rated operating time, or rated operating time and N/A

rated resting time, respectively, marked on a short-
time or intermittent operation tool, except when
operating time limited by construction of tool.......... :

Rated operating time precedes rated resting time, N/A
and they are separated by an oblique stroke.......... :
8.3 Correct use of symbol for voltage ranges and Refer to marking plate P
different voltage levels..........ccccocevicieee e :
8.4 Change in voltage clearly discernible N/A
Correct Wiring diagram fixed to tool N/A
8.5 Rated powWer iNPUL..........cceevcee e : N/A
8.6 Use of correct symbols
Correct dimensions and use for Class Il symbol ....: | Not less than 5 mm

Other units and their symbols same as |nternat|onal Refer to marking plate
standardised SYSteM........ccccevcieeeiiiiee e :

No misunderstanding with use of additional symbols P

8.7 A connection diagram affixed to a tool with more N/A
than two supply conductors, except when correct
mode of operation is obvious as specified

The earthing conductor not a supply conductor N/A
Wiring diagram indicates how the windings are to be N/A
connected for tools for star-delta connection

8.8 Terminals, except for type Z attachments, marked on N/A
non-removable part with specified symbols
Terminal exclusively for neutral connection marked N/A
with “N”
Earthing terminal marked with specified symbol ...: N/A

TRF No. IEC60745_1J
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IEC 60745-1
Clause Requirement + Test Result - Remark Verdict
8.9 Switches, which may result in a hazard, marked Obviously unnecessary N/A

accordingly using universally comprehensible
symbol, or located to indicate which part of tool they
(o0 011 (o] F TR :

8.10 “Off” position indicated by figure O of IEC 60417- N/A
5008 (DB:2002-10) when a hazard could result by
unexpected start up

Figure O not used for any other indication P

Position of moving contacts of mains switch N/A
correspond to indications for different positions of its
operating means

8.11 Regulating devices and the like provided with N/A
markings as specified .........cccooeveniinnen i :

Figures used for different positions with O for “off” N/A
position, and figures reflecting greater output for
Other POSItIONS......cccccieee e :

8.12 Instruction manual and safety instructions provided | Refer to instruction manual P
together with an explanation of the symboils........... :

Instructions legible and contrasting in the official P
language(s) of the country where tool is sold, and
include name and address of manufacturer, or
supplier, or agent marketing the tool

8.12.1 Safety instructions in English are verbatim and in English P
any other official language are equivalent .............. :

Format of all Safety Warnings differentiate the P
context of all clauses by font or similar means and as
illustrated in 8.12.1.1

8.12.1.1 General Power Tool Safety Warnings

8.12.1.2 Order of the Safety Instructions are in accordance Item A) with item C)
With this ClauSe.......ccccvviiie e, :

8.12.2 Warnings required by this clause included in N/A
Instruction Manual when Safety Instructions are
separate from instruction Manual

Warnings in English are verbatim and in any other English P
official language are equivalent..............ccccccevvvevennne :

Instruction Manual provided with the required P
information in a) to d) of this clause as appropriate

8.13 Markings easily legible and withstood durability test

Signs are in contrast to their background, clearly
legible from a distance of not less than 500 mm

Label material, grade designation, ink and prlntlng P
PIOCESS ...ttt siee ettt sttt bbb bt sre e :

TRF No. IEC60745_1J
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IEC 60745-1
Clause Requirement + Test Result - Remark Verdict
Signs complied with blue colour requirements of ISO | Not necessary N/A
3864-2
8.14 Markings in 8.1 to 8.5 on a main part of the tool

Markings in 8.1, 8.2, 8.3, and 8.5 placed together

Markings clearly discernible from outside of the tool,
but if necessary, after removal of a cover without aid

of a tool
Indications for switches and controls placed on or in P
vicinity of components
8.15 Thermal link or fuse-link marked appropriately N/A
9 PROTECTION AGAINST ACCESS TO LIVE PARTS
9.1 Accessible part not considered live --
- extra-low a.c. voltage: peak values not exceeding N/A
42.4V
- extra-low d.c. voltage: not exceeding 42.4 V N/A
- or separated from live parts by protective See appended Table 9.1 N/A

impedance, d.c. current not exceeding 2 mA

- or separated from live parts by protective See appended Table 9.1 N/A
impedance, a.c. peak value not exceeding 0.7 mA

- for peak value 42.4 V up to and including 450 V See appended Table 9.1 N/A
capacitance not exceeding 0.1 pF

- for peak value 450 V up to and including 15 kV See appended Table 9.1 N/A
capacitance not exceeding 0.1 puF

9.2 Probe of Fig 1 did not contact live parts with P
detachable parts removed

Probe of Fig 1 did not contact live parts of the lamp N/A
with detachable parts removed

Screw type fuses or screw-type miniature circuit N/A
breakers accessible without aid of a tool excluded
from this requirement

Probe of Fig 1did not contact live parts or live parts P
protected only by lacquer, enamel, ordinary paper,
cotton, oxide film, beads, or sealing compound
applied through an opening with 20 N force

9.3 Test pin of Fig 2 did not contact live parts, through P
openings in class Il tools or class Il constructions

9.4 Probe of Fig 1 did not contact basic insulation P
through openings in Class Il tools or Class Il
constructions with all detachable parts removed

TRF No. IEC60745_1J
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IEC 60745-1
Clause Requirement + Test Result - Remark Verdict
10 STARTING
10.1 Motors start under normal voltage conditions
Starting ten times at 0.85 times rated voltage W|thout 187
(o= To I (V) I :
10.2 Centrifugal and other automatic starting switches N/A
operated reliably 10 times at 1.1 of the rated voltage
(V) et :
10.3 Overload protection devices did not operate under N/A
normal starting conditions as confirmed by 10.1 and
10.2
11 INPUT AND CURRENT
111 Marked power input or current is at least 110% of See appended Table 11.1 P

measured no-load input or current...........cccocceeeens :

12 HEATING

12.1 Excessive temperatures not attained under normal See appended Table 12.1 P
108 ...t :
Measurements for heating elements repeated as N/A
specified

12.2 Loading conditions during temperature test............ . | See appended Table 12.1 P
Heating elements tested to IEC 60335-1 at 1.06 N/A
times rated voltage

12.3 When possible, temperature rises of uniform See appended Table 12.3 P
windings determined by resistance method............ :
Temperature rise of electrical insulation, other than P
windings, measured on surface of insulation.......... :

12.4 Tool operating time ... . | See appended Table 12.1; N/A

Replaced by the relevant Part
2

12.5 Temperature rises did not exceed values in Table 1, P
except as allowed by 12.6
Protective devices did not operate N/A
Sealing compounds did not flow P

12.6 When winding temperatures exceeded values in --

Table 1, three additional samples successfully
subjected to following tests:

a) Heat treatment for 240 h at the specified cablnet N/A
temperature (°C): ..o :

TRF No. IEC60745_1J
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IEC 60745-1
Clause Requirement + Test Result - Remark Verdict
b) No inter-turn short circuit after oven treatment N/A
¢) Humidity treatment in accordance with 14.3 N/A
d) No excessive leakage current after humidity See appended Table 13.1B N/A
TrEAIMENT ... :
No flashover or breakdown occurred during electrlc See appended Table 15.2A N/A
strength after humidity treatment............c.ccccoeevvee :

13 LEAKAGE CURRENT

13.1 Leakage current was not excessive................ . |See Tables 13.1A-13.1D P
Protective impedance disconnected N/A

13.2 Leakage current measured using circuit of Fig. 10 P

14 MOISTURE RESISTANCE

141 Degree of protection for tool enclosure according to IPX0 N/A

tool classification (IP Code) ........cccceciviiriennieeienn :

14.1.1 Tool not connected to the supply and turned N/A
continuously through most unfavourable positions

Lightest permissible flexible cord with smallest cross- N/A
sectional area specified on Table 8 used on the tooI
with type X attachment (A, mm?2).........cccccevveeeennnnn. :

Other tools tested as delivered N/A
14.1.2 Tool rated IPX1 through IPX7 subjected to N/A

applicable tests of IEC 60529

For IPX7 test, tool immersed in water containing N/A

1.0 % NacCl

Tool withstood electric strength test of 15 after See appended Table 15.2B N/A

moisture treatment

No trace of water on insulation causing reduction of N/A
creepage and clearance below values in 28.1

14.2 No trace of water on insulation causing reduction of N/A
creepage and clearance below those in 28.1 after
spillage of liquid test

Tool withstood electric strength test of 15 after See appended Table 15.2B N/A
spillage treatment

Tool subjected to test of 14.3 after standing in N/A
normal test —room atmosphere for 24 h

14.3 Tool subjected to humidity treatment test for 48 h
Relative humidity (93 + 2) %0......cccoeviieiieeiieiiieee : |93 %

TRF No. IEC60745_1J
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IEC 60745-1
Clause Requirement + Test Result - Remark Verdict
Temperature (20 - 30 °C £ 1K ) .vovcieevceevcieeevie e, . |25°C P
No excessive leakage after humidity treatment...... . | See appended Table 13.1C

No flashover or breakdown occurred during eIectrlc See appended Table 15.2B
strength after humidity treatment............c..cccoeveene :

14.4 User not subject to an increased risk of electrical N/A
shock by liquid system during foreseeable use
Tool operated for 1 min in each mode and did not See appended Table 13.1D N/A
exceed maximum allowed leakage current
Tool did not exceed maximum allowable leakage See appended Table 13.1D N/A
current after drying for 24 h at ambient temperature

14.5 Liquid system withstood the pressure in normal use N/A
without leaking
Tool did not exceed maximum allowable leakage See appended Table 13.1D N/A
current during pressure application
Tool did not exceed maximum allowable leakage See appended Table 13.1D N/A
current after drying for 24 h at ambient temperature

14.6 Residual current devices complied with IEC 61540 N/A

and met requirements a) to c)

a) Rcp disconnected only both mains conductors N/A
when leakage exceeded 10 mA with a maximum
response of 300 ms

Test conducted according to 9.9.2 of IEC 61540, and N/A
earthing conductor stayed connected

b) RcD operated correctly for all 50 cycles N/A

¢) Rcp cannot be removed during use or routine N/A
normal maintenance (i.e., residual current device
fixed to tool or power supply cord connected to tool)

RcD fitted in supply cord provided with Type Y or Z N/A
attachment for connection to supply cord and
interconnecting cord

15 ELECTRIC STRENGTH
15.1 Protective impedance disconnected N/A
15.2 No flashover or breakdown occurred during the test | See Tables 15.2A-15.2E P

with the output current at least than 200 mA and the
applied measured voltage +/- 3%..........cccoevceeiieenne :

The insulation coating withstood the applied potential P
with the 5 kPa force applied

TRF No. IEC60745_1J
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IEC 60745-1

Clause

Requirement + Test

Result - Remark

Verdict

For the tool with integral heating elements, test
voltages specified in IEC 60335-1 applied to the
heating elements only and not to other parts of tool

N/A

16

OVERLOAD PROTECTION OF TRANSFORMERS AND ASSOCIATED

CIRCUITS

16.1

No excessive temperatures occurred during short
circuit in transformer or circuits associated with it for
a tool supplied from a transformer............cc..ccoeeenns :

See Table 16.1

N/A

Power limited by (short-circuit protective device) ...:

Insulation on conductors was within 15 K of Table 1

N/A

Transformer windings complied with Clause 18.9

N/A

Transformer complies with IEC 61558-1

N/A

17

ENDURANCE

171

No hazards due to extended normal use

17.2

No load intermittent operation (2 x 24 h)

Number of operations ..........cccccevvceee e, :

2x720

Number of hours for each operation ....................... :

24 h

Test voltage at each operation (V) .....ccccoccceveveinennn. :

242 V and 198 V

Rate of operation (100s “on”, 20s “Off”).......cccccce.... :

100 s “on”, 20 s “off”

Test positions selected .........cccoccvveeevieee e, :

Vertical up / horizontal / vertical
down

Operation time for each position ............ccccceccveeens :

8h

Servicing of carbon brushes and lubricant.............. :

N/A

Forced cooling or rest periods if temperature
exceeded valuesin Table 1........cccccoviiiiiiiieienne :

Rest periods applied

No electrical or mechanical failure

No insulation damage

No loose contacts or connections

No flashover or breakdown occurred after splllage
treatMENT ..o :

See Table 15.2C

T|TV|T| O

No operation of overload protection devices

N/A

17.3

Tools with Centrifugal switches operated for 10,000
cycles

N/A

Number of operations under normal load ............... :

N/A

Rate of operations (s “on”, s “off’) ......cccocevcvvviennnne :

N/A

TRF No. IEC60745_1J
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IEC 60745-1

Clause Requirement + Test Result - Remark Verdict
Test voltage 0.9 x rated Voltage (V)....ccccccvevveennen. : N/A
No electrical or mechanical failure N/A
No insulation damage N/A
No loose contact or connections N/A
No flashover or breakdown occurred...................... : | See Table 15.2D N/A
No opening of overload protection devices N/A

18 ABNORMAL OPERATION

18.1 No hazard due to abnormal operation P
Fuses, thermal cut-outs, over current protection N/A
devices used to provide the necessary protection

18.2 Tool with heating elements N/A
Tool with a control device limiting temperature....... : N/A
Only one abnormal condition simulated each time N/A
Tests of Clauses 18.2-18.6 conducted consecutively N/A
when more than one test applicable to the same tool
Tool tested until a non-self-resetting thermal cut- out N/A
operated, or until steady conditions ..............ccce.... :
Test repeated on a second sample when a heating N/A
element permanently open-circuited
Only one abnormal condition simulated each time N/A

18.3 Tool with heating elements tested under the N/A
conditions of heating test, except with restricted heat
dissipation

Test voltage provided a power 0.85 times rated —
POWET INPUL (V) eveeeeiiiee et :

18.4 Tool cooled down to room temperature and test of N/A
18.3 repeated

Test voltage provided a power input of 1.24 times —
rated power iINPUL (V) ...oooeeieeieeiie e :

18.5 Tested as in heating test, under normal operation N/A
with control limiting the temperature short-circuited

Test voltage provided a power input of 1.15 times —
rated power iINPUL (V) ..eoieeieeiee e :

Multiple controls short-circuited one at a time N/A

18.6 Test on class | tool with tubular sheathed and N/A
embedded heating elements
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Test repeated with the supply polarity reversed and N/A

other end of element connected to earth

18.7 No load test for 1 min on cutting tools incorporating a P
commutator motor

Test voltage 1.3 times rated voltage, or upper limit of 312 —
voltage range (V) ceeecceeiceeenee et :

After the tests of 18.2 to 18.7, safety of tool not P
impaired, and windings and connections not loose

18.8 Test on tools with induction motor and with moving N/A
parts locked
a) Tool with a starting torque less than full-load N/A
torque

Duration of locked conditions (S)........cccceeveereenienn : —
b) Tool started by hand N/A

Duration of locked condition (S).........cccoveerieneenienn : —

¢) tool with moving parts liable to be jammed, or N/A
moving parts that can be stopped by hand with the
motor switched on

Duration of locked condition (S).........cccccveeviverernnnnn. : —

After the test, or at the instant of operation of fuses, N/A
thermal cut-outs, motor operated devices, and the
like, the temperature of the windings complied with
the values in Table 3

Max winding temperature recorded (°C)................. : =

18.9 Test on tools with 3-phase motors with one phase N/A
disconnected
30 s tests for tool switched on by hand or N/A
continuously loaded by hand; cold started
5 min test for other tools ...........ccceeveiiiiiiiiiee : N/A
After the test, or at the instant of operation of fuses, N/A

thermal cut-outs, motor protection devices, and the
like, the temperature of the windings complied with
the limits in Table 3

Max winding temperature recorded (°C)................. : =

18.10 No hazards occurred under fault conditions of N/A
18.10.2
Circuits complied with 18.10.1 and not subjected to N/A

fault conditions of 18.10.2
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Test of 18.10.3 conducted when safety of tool under N/A

a fault condition depended on operation of a
miniature fuse-link complying with IEC 60127-3

Tool withstood the particular test as a conductor of a N/A
PCB open-circuited, and

— base material of PCB withstood test of Annex F, N/A
— creepage or clearances between live parts and N/A

accessible metal parts not reduced below values in
28 due to loosened conductors, and

— tool withstood tests of 18.10.2 with the open- N/A
circuited conductor bridged
18.10.2 Fault conditions a) to f) conducted as applicable See Table 18.10.2 N/A
18.10.3 Tests repeated with fuse-link replaced by an See Table 18.10.2 N/A

ammeter when during fault conditions of 18.10.2,
safety of the tool depended on operation of a
miniature fuse-link complying with IEC 60127-3,

— Circuit not considered to be adequately protected N/A
when current measured was B 2.1 times the rated
current of fuse-link, and test conducted with fuse- Ilnk
ShOrt-CIrCUIted (A) ....cvevieireiieerieiree e :

— Circuit considered adequately protected when N/A
current measured was B 2.75 times the rated current
Of fuSE-liNK (A) ...eveieiiee e :

— Fuse-link short-circuited when current measured N/A
was 2.1-2.75 times the rated current of fuse-link, and
test conducted as follows (A)......ccccecveeeviciieeevininnn, :

18.10.4 Tools incorporating electronic devices are so See Table 18.10.2 N/A
designed that no hazard results in the event of a
failure in the electronic equipment

Tool operated for 1 min, at a voltage equal to the N/A
rated voltage or the mean value of the voltage
range, at no-load with the electronic device short-
circuited.

No hazard resulted when test repeated with N/A
electronic device open-circuited

No damage due to fire and mechanical damage N/A
impairing safety and protection against electric shock
following the tests of 18.10.1 to 18.10.4, and

- Current through protective impedance was less N/A
than limits of Clause 9.1 (A) ..ccocoeeviviiiiiiiieenieee, :

Tool considered to have withstood the test when N/A
speed-limiting device operated
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18.11 Switches and devices for motor reversal withstood N/A

stresses occurring when rotation reversed 25 times
under running conditions at rated voltage or upper
limit of rated voltage range at no-load (V)............... :

18.12 Class I tool with class 1l construction and class Il tool P
operated under extreme overload conditions without
impairing protection against electric shock

A separate sample operated for 15 min, until the tool Flame appeared P
open-circuited, or flame appeared ............c.cceevenen. :

Test Circuit (KVA) ..o : |12 kVA —
160% normal load test current (A) .....cccceveereenienn : 110,16 A —
Overload condition existed for (_min, _sec) ........... : 1183min30s —
Condition continued until the tool open-circuited, or | Flame appeared P
flame appeared or 15 minutes expired ................... :

Elements that opened in case an open circuit N/A
Lo oo U 1 (=0 NSRRI :

When flames appeared, immediately extinguished P
by CO2 extinguisher

Maximum leakage current measured throughout the See Table 13.1D P

abnormal test (MA) .....coooviiei e :

Tool that did not operate after 15 min, cooled to P
room temperature and subjected to a 1500 V Electric
Strength test (live parts and accessible parts)........ :

Tool that operated after 15 min, cooled to room N/A
temperature and subjected to a 2500 V Electric
Strength test (live parts and accessible parts)........ :

19 MECHANICAL HAZARDS

19.1 Adequate protection against injury provided against P
moving and dangerous parts

Protective enclosures, covers, and the like have P
adequate mechanical strength and cannot be
removed without the aid of a tool

No dangers from adjusting the guards N/A

No dangers due to movement or release of working P
elements during normal use

No contact with dangerous moving parts using P
standard test finger (Fig 1)

19.2 No sharp edges, burrs, flashes and the like

19.3 No contact of moving parts with test finger (Fig 1)
with removal of dust collection system
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194 Adequate grasping surfaces
19.5 Provision for visual checking of the contact of cutting

tool with work piece
19.6 The no-load speed of the spindle did not exceed Replaced by the relevant Part N/A

110 % of the rated no-load speed 2
20 MECHANICAL STRENGTH
20.1 Adequate mechanical strength in normal use

No flashover or breakdown occurred after tests of See Table 15.2E
20.2-20.4 AN 15......ccoiiiieie e :

No damage impairing compliance with this standard, P
and no live parts became accessible

20.2 Three blows applied to every weak point of P
enclosure by spring-operated impact test apparatus
in Clause 5 of IEC 60068-2-75

Brush cap impact energy (NM).......ccocevveevieneenienn : 10,5 —
Other part impact energy (NMmM).......cccoceeveerieeneenenns © 11,0 —
Blows applied to protective devices, handles, Ievers Handle, enclosure P

and knobs when necessary .........ccccvvvveeieennnnnnn, :

No damage impairing compliance with standard

No accessibility of live parts

No cracks visible to naked eye

Inner cover withstood test N/A

20.3 Hand-held tool withstood impact of 3 varied drops on P
a concrete surface from 1 m

No damage impairing compliance with standard

No accessibility of live parts

No cracks visible to naked eye

Inner cover withstood test N/A
20.4 Adequate mechanical strength of brush holder and N/A

their caps

Brush cap removed and replace 10 times applying N/A

specified tightening torque

Tightening torque (NM)......ccccoiieiiiiiiieeee e, : —

No damage impairing compliance with standard N/A
No accessibility of live parts N/A
No cracks visible to naked eye N/A
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No damage to threads N/A

20.5 Handles and grasping surfaces have adequate P
mechanical strength to provide insulation between
grasping area and output shaft

A separate sample subjected to a single impact from P
1m onto a concrete surface on each handle and
each recommended grasping surface followed by an
electric strength test of 1250 V a.c.

No damage impairing compliance with standard

No accessibility of live parts

No cracks visible to naked eye

©T|T|T| O

No flashover or breakdown of insulation See Table 15.2E

21 CONSTRUCTION

21.1 Accidental changing of setting did not occur in tools N/A
with different voltages or different speed settings

21.2 Accidental changing of settings of control devices did N/A
not occur

21.3 Removal of parts ensuring required degree of N/A
protection against moisture not possible without aid
of a tool

21.4 Fixing of handles, knobs and the like, used to P
indicate position of switches or similar components
in a wrong position, was not possible

21.5 Replacement of a flexible cable or cord requiring P
displacement of a switch was possible without
subjecting internal wiring to undue stress

After repositioning of the switch and before P
reassembling the tool, verification of correct
positioning of internal wiring was possible

21.6 Wood, cotton, silk, paper and similar fibrous or P
hygroscopic material not used as insulation, unless
impregnated or chemically rendered non-fibrous

21.7 Asbestos not used P

21.8 Ordinary driving belts not relied upon to ensure N/A
electrical insulation

Special belt design employed to allow use as N/A
electrical insulation

21.9 Insulating barriers of Class Il tools, and parts of --
Class Il tools serving as supplementary or reinforced
insulation are:
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- fixed such that they cannot be removed without P
being seriously damaged
- so designed that they cannot be replaced in an P

incorrect position, and when omitted, the tool will be
inoperable or manifestly incomplete

21.10 Use of the sheath (jacket) of a flexible cable or cord N/A
as supplementary insulation inside the tool is
independent of mechanical and thermal stresses

21.11 No assembly gap with a width greater than 0.3 mm P
in supplementary insulation giving access to live
parts

21.12 No hazards from parts of Class | tool such as wire, N/A

screw, nut, washer or spring becoming loose or
falling out of position, and accessible metal not made
live

Clearance and creepage distances of Class Il tool or P
class Il construction not reduced to less than 50% of
values shown in Table 10

Class Il tool or Class Il construction, other than those P
of the all-insulated type, provided with an insulating
barrier between accessible metal and motor parts
and other live parts

Class | tool with adequately fixed parts, barriers, and N/A
sufficiently large creepage and clearances

All wires secured in place independent of terminal P
connection or solder

21.13 Supplementary and reinforced insulation not P
impaired by deposition of dirt, or dust resulting from
wear of parts within the tool to the extent that
creepage and clearances would be reduced

Ceramic material not tightly sintered and similar N/A
materials, and beads alone, not used as
supplementary or reinforced insulation

Parts of natural or synthetic rubber used as N/A
supplementary insulation are resistant to aging

Rubber parts so arranged and dimensioned that N/A
creepage distances not reduced below values in
28.1, even when cracks occurred

Insulated material for embedded heating conductors N/A
serves only as basic insulation
Aging test for rubber parts for 70 h at 100+2°C N/A

Rubber parts tested ...........ccvveevieiiienieneeee : —
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21.14 Internal wiring, windings, and the like including P

insulation in general not exposed to oil, grease, and
similar substances

Adequate insulation properties of oil, grease, and P
similar substances used for lubrication of gears and
the like with no effect on insulation

21.15 No access to brushes without aid of a tool P

When tightening screw-type brush-caps, two N/A
surfaces clamped together

Locking device retaining brushes in position do not N/A
depend upon brush spring tension

Screw-type brush-caps accessible from the outside N/A
of the tool made of or covered with insulating
material of adequate strength, and not projecting
beyond surrounding surface of the tool

Properties of insulating materials --

—tested according to Cl. 20.2 and 20.4 for screw- N/A
type brush-caps accessible from outside of tool
— tested as specified for supplementary insulation for N/A
class | and class lll tools
— tested as specified for reinforced insulation for P
class Il tools

21.16 Tool employing a liquid system protects the user N/A

against increased risk of shock due to presence of
liquid under normal use and faults of liquid system

Tools employing liquid system constructed as Class N/A
Il tools, or
- class | or Il and provided with a residual current N/A

device, and complying with 14.4-14.6, or

- class | or class Il and designed for use in N/A
combination with an isolating transformer and
complying with 14.4 and 14.5

21.17 Accidental operation of switches and reset buttons P
on non-self-resetting controls did not occur when tool
dragged across a horizontal surface

21.18 Tools, other than those provided with a flexible shaft, P
fitted with a mains switch which can be switched off
by the user without releasing the grasp on the tool

A switch locking in “on” position considered to meet P
the requirement of 21.18, provided it unlocks
automatically when the trigger or actuating member
is activated
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21.18.1 Switch could not be locked in “on” position and did Replaced by the relevant Part N/A
not remain in “on” position after trigger released 2
when a risk with continued operation existed

21.18.2 Switch was locked in “off” position when a risk Replaced by the relevant Part N/A
associated with inadvertent starting existed 2
21.19 Protection against electrical shock not affected when P

screws accessible from the outside replaced by
longer screws simulating routine servicing

Creepage and clearances not reduced below values P
in 28.1
21.20 Tool marked with the first numeral of IP system IPX0 N/A
complies with IEC 60529 ..........cccccvveireinennnnniennn :
21.21 No risk of electrical shock from charged capacitors P
when touching pins of the plug
Max. voltage measured between pins of the plug 0 P
after one second after each disconnection (V) ...... :
Line capacitors rated < 0.1 pF N/A
21.22 Non-detachable parts secured reliably and withstood P

mechanical stress under normal use

Snap-in devices have an obvious locked position N/A
and have fixing properties that do not deteriorate

Parts disassembled and assembled 10 times prior to P
test showed no signs of deterioration

Parts affected by temperature tested immediately N/A
after conditions of Clause 12

All weak parts of the tool subjected to the 10 s push P
force of 50 N

50 N pull force applied to cover or weak part when P
shaped prevented easy slippage of fingertips

30 N pull force applied to cover or weak parts when P
projection of the gripped part was less than 10 mm in
the direction of removal

Test fingernail of Fig. 7 inserted in apertures and P
joints with a force of 10 N to enable a force of 30 N
for 10 s by means of a loop while applying push/pull
forces

A torque of 2 Nm applied at the same time as pull or N/A
push force on parts 50 mm or smaller and likely to
be subjected to twisting,

A torque of 4 Nm applied at the same time as pull or P
push force on parts larger than 50 mm and likely to
be subjected to twisting,
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Projection was less than 10 mm and required a N/A

torque of (NM) c..oeviee e :

Parts not detached, and remained in locked position

21.23 Handles, knobs, etc., withstood axial force of 30 N
for 1 minute

21.24 Storage hooks and similar devices for flexible cords N/A
are smooth and well rounded

21.25 Current-carrying parts and other parts resistant to P
corrosion under normal use
After tests of Clause 30, no sign of corrosion on N/A
relevant parts

21.27 Insulation between sSeLv and other parts of non-class N/A
Il tool meets requirements for double or reinforced
insulation

21.28 Parts separated by protective impedance comply N/A

with requirements for double or reinforced insulation

21.30 Shafts of operating knobs, handles, levers, and the P
like not live, except when removal of such parts does
not make the shaft accessible to test finger

21.31 Handles, levers, and knobs of non-class 11l tool held P
or actuated in normal use do not become live during
an insulation fault

Metallic handles, levers, and knobs with shaft and N/A
securing means likely to become live due to basic
insulation fault, adequately covered by insulating
material or their accessible parts separated from
their shafts or securing means by insulation

Covering or insulating material complies with Electric P
Strength test in Clause 15, Table 2, item 4

21.32 Tool likely to cut into concealed wiring or cord, has P
handles and grasping surfaces made of insulating
material, or metal covered by insulating material, or
their accessible parts are separated by insulating
barrier(s) from accessible metal parts that may
become live by the output shaft

Insulated, stick type, auxiliary handle is provided with N/A
a flange @ 12 mm high above grasping surface
between grasping area and accessible parts that
may become live by the output shaft

21.33 Capacitors in class |l tools not connected to P
accessible metal parts, and their metallic casings are
separated from accessible metal parts by
supplementary insulation
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Capacitors tied to accessible metal parts comply with N/A
Clauses 9.1 and 21.36

21.34 Capacitors not connected between contacts of the N/A
thermal cut-outs

21.35 Lamp holders used only for connection of lamps N/A

21.36 Protective impedance consists of at least two N/A

separate components with impedance unlikely to
change significantly during lifetime of tool

When a component short or open-circuited, values in N/A
Clause 9.1 were not exceeded ...........ccocevveveriennne :
Resistors comply with 14.1 of IEC 60065 and N/A

capacitors comply with 14.2 of IEC 60065

21.37 Air-intake ventilation openings not excessively large

It was not possible to insert a steel ball 6 mm in
diameter through air-intake openings other than
those adjacent to fan

22 INTERNAL WIRING

22.1 Wireways smooth and free from sharp edges, burrs, P
etc.
Holes in metal through which insulated wires pass N/A

provided with bushings or, except as required by
relevant part 2, have smooth, well-rounded edges
with a radius of 1,5 mm

Wiring prevented from coming into contact with P
moving parts

22.2 Internal wiring and electrical connections adequately P
protected or enclosed

22.3 Internal wiring adequately rigid, fixed or insulated P
such that, in normal use, creepage and clearances
cannot be reduced below values in 28.1

The insulation not damaged in normal use

Insulation of internal wiring electrically equivalent to
insulation of cords complying with IEC 602270or IEC
60245

No breakdown resulted upon application of a 2000 V P
electric voltage for 15 min between conductor and
metal foil wrapped around insulation

Sleeves used as supplementary insulation on N/A
internal wiring remain in position by clamps at both
ends requiring its removal by breaking or cutting
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22.4 Use of green/yellow conductors for earthing N/A
terminals only
22.5 Aluminium wires not used for internal wiring N/A
22.6 Stranded conductors with lead-tin soldering are only N/A
used with spring terminals with constant contact
pressure, except when clamping means pose no risk
of bad contact

23 COMPONENTS

23.1 Components comply with relevant IEC standards See appended Table 23.1 P
Components used in accordance with their markings P
Applied eXCePLIONS........ccccvvceee e : N/A

23.1.1 Capacitors in auxiliary windings of motors marked N/A

with their rated voltage and rated capacitance........ :

23.1.2 Fixed capacitors for radio interference suppression P
comply with IEC 60384-14

23.1.3 Small lamp holders similar to E10 lamp holders meet N/A
requirements for E10 lamp holders

23.1.4 Insolating and safety insulating transformers comply N/A
with IEC 61558-1

23.1.5 Appliance couplers other than those used for IPX0 N/A
tools comply with IEC 60309, and those used for
IPX0 comply with IEC 60320

Instructions provided to inform user to connect the N/A
tool with non-1EC appliance couplers
23.1.6 Automatic controls not complying with IEC 60730-1 N/A

tested according to this standard, and additionally
according to 11.3.5-11.3.8 and 17 of IEC 60730-1

IEC 60730-1 tests conducted under conditions N/A
occurring in the tool

Type of controls used and number of operations N/A
completed per Cl. 17 of IEC 60730-1 (cycles)........ :

Correct markings used on automatic controls ........ : N/A
Tests of Clause 17 of IEC 60730-1 were not N/A

conducted on automatic controls because tool
complies with this standard when protective device
short-circuited

Thermostats and temperature limiters tested in N/A
accordance with a specific exception in footnote b) of
Table 1 of Clause 12
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23.1.7 Unless otherwise specified, tests on components per P

other standards conducted separately according to
the relevant standard

Component, marked and used per its markings

Components not mentioned in Table 1 of Clause 12
tested as part of the tool

23.1.8 If no IEC standard, or when component not marked P
or used not as marked, component tested under
conditions occurring in the tool, and number of
samples as required by similar specifications......... :

23.1.9 Capacitor voltage did not exceed 1.1 times its rated N/A
VOIAGE (V) ceeiieiieieriee e :

23.1.10 Adequate breaking capacity of mains switches with P
no electrical mechanical failure
Mains switches rated for min. 50K cycles of 5E4 P
OPEIALIONS.....eeiveeiteeitee sttt :
Switch operated 50 times with motor stalled P
For electronic control device switching off before N/A

opening the main contacts, switch operated five
times with the electronic device short-circuited

23.1.11 Switches, not separately tested and found to comply N/A
with IEC 61058-1 under the conditions occurring in
the tool, comply with Annex |

Test of 17.2.4.4 of IEC 61058-1 conducted for a min. N/A
of 50000 cycles of operation...........cccceeveveeeeiciieeennns :

Switches operated only with the aid of a tool and N/A
intended for no load operation were not subjected to
tests of Clause 17 of IEC 61058-1

The above also applied to switches operated by N/A
hand and interlocked not to be operated under load
Switches without interlock tested per IEC 61058-1, N/A
17.2.4.4 for a min. of 100 cycles of operation......... :
Tests of 17.2.4.4 of IEC 61058-1 not conducted on a N/A

switch when tool met the requirements of this
standard when the switch short-circuited

23.2 Tool not fitted with switches or automatic controls in P
flexible cords

Tool not fitted with devices causing the protection N/A
device in the fixed wiring to operate

Tool not fitted with thermal cut-outs which can be N/A
reset by a soldering operation
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23.3 Overload protection devices are non-self-resetting N/A
23.4 Plugs and socket-outlets used as terminal devices N/A

for heating elements and plugs and socket-outlets
for ELV circuits not interchangeable with plugs and
socket-outlets in IEC 60884, and with connectors

and tool inlets complying with IEC 60320

23.5 Motors connected to the supply mains with insulation N/A
inadequate for the rated voltage comply with Annex
B

24 SUPPLY CONNECTION AND EXTERNAL FLEXIBLE CORDS

24.1 Tool rated in voltage or frequency for connection to P
public supplies provided with a supply cord with a
plug

Tool intended to be connection to non-public power N/A
supplies provided with a supply cord without a plug

Tool provided with appliance inlet for connection to a N/A
supply having at least same degree of protection
against moisture as required for the tool, and with
locking device preventing accidental disconnection

Tool provided with a supply cord for connection to a N/A
supply < 0.5 m and fixed with an in-line connector
(cable coupler) and its mating counterpart

The in-line connector provided with at least the same N/A

degree of protection against moisture as required for

the tool

Locking devices complied with pull test of 24.14 N/A
24.2 Supply cord assembled to the tool by attachment Type Y P

type (SpecCify X, Y, OF Z) ccevvveeeieeeee e :

Supply cord with type X and type Y attachment is P
ordinary flexible cord or a special cord only avallable
from the manufacturer or its agent...........cccocceenenne :

Special cord includes part of the tool ...................... : N/A
24.3 Plugs fitted with only one flexible cord P
24.4 Supply cord not lighter than ordinary tough rubber Replaced by the relevant Part N/A

sheathed flexible cord or ordinary PVC sheathed 2

flexible cord

PVC cords not used if external metal parts exceed N/A

75 K temperature rise

Power supply cords of single-phase tool with a plug P
and rated current < 16 A supplied with a plug
complying with IEC 60884 or IEC 60309
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Class I toals fitted with plugs complying with IEC N/A
60309, Sheet 2-1
Class Il tools fitted with plugs complying with IEC N/A
60309, Sheet 2
Class Il tools fitted with plugs complying with IEC N/A
60309, Sheet 2-1
Body of plug covered with, rubber, polyvinyl chloride, P

or a material with equivalent mechanical strength .:

Supply cords of class I, single-phase tool rated > 16 N/A
A <63 A, and multi-phase tool rated < 63 A,
provided with a plug complying with IEC 60309 and
standard Sheet 2-11l based on current

Supply cords of class I, single-phase tool rated > N/A
16 A< 63 A, and multi-phase tool rated < 63 A,
provided with a plug complying with IEC 60309 and
standard Sheet 2

Supply cords of class Ill, single-phase tool rated > N/A
16 A< 63 A, and multi-phase tool rated < 63 A,
provide with a plug complying with IEC 60309 and
standard Sheet 2-11I

24.5 Nominal cross-section area of supply cord per Table 1,0 P
I (100 TS :
24.6 Supply cord of class | tool has green/yellow core N/A

connected to internal earthing terminal of the tool,
and to earthing contact of plug

24.7 Lead-tin solder not used to consolidate leads under N/A
pressure, except when clamping means used
prevent risk of a bad contact

Clamping screws alone not used for securing N/A
soldered leads

24.8 Moulding supply cord to any part has no effect on N/A
the insulation of the cord

24.9 Inlet openings provided with a bushing, or no risk of P
damaging protective covering of supply cord

24.10 Inlet bushings shaped to prevent damage to supply P
cord
Inlet bushings reliably fixed and not removable P

without the aid of a tool

24.12 Cord guards provided with adequate mechanical P
strength and retain these properties throughout
extended normal use

Flexing test performed in apparatus shown in Fig. 9 P
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Weight attached to cable or cord (KQ) ......cccevvveenneen. ;13,0 —
Oscillating member moved backwards and forwards P

through an angle of 90° (45° on either side of the
vertical) with rate of flexings 60/minute

After 10,000 flexings, sample turned through 90° P
about the centre of the cord guard

After the test, cord guard not loosened, and no P
damage to cord guard and flexible cable impairing
compliance with this standard

Number of strands versus number of broken strands L/N:0% /0% P
of each conductor not more than 10%..................... :

Cord guard did not slip out from its location after P
completion of ten 1 sec lifts

24.13 Cord guard of insulating material provided to protect P
against excessive bending at inlet opening

Guard fixed reliably and projects outside tool a P
distance beyond inlet opening of at least 5 times the
overall diameter of cable or cord

Cord guard integral to tool minimum 100 mm longer P
than guard

Mass attached to the free end of cable or cord (g).: |547,6 —

Temperature sensitive cord guard tested at 23+2°C N/A

Curvature of cable or cord is nowhere less than 1.5 P
of external diameter of cable

24.14 Conductors relieved from strain, twisting and P
protected from abrasion

It is not possible to push the cord into the tool P

Pull force was applied 25 times at the force 60 —
prescribed in Table 7 (N) ... :

After pull test, cord, other than automatic cord reel, |0,25 P
subjected to torque in Table 7 for 1 min (Nm) ........ :

The cord was not damaged during the tests

Cord longitudinal displacement (mm) ..................... : 10

Conductors movement in the terminals (mm)......... : 10

No appreciable strain at the connection

©U|TV| V| O|TO

Creepage and clearances not reduced below values
in Cl. 28.1

24.15 Cord anchorage either accessible only with the aid of P
a tool, or the cord can only be fitted using a tool
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24.16 Cord anchorage for type X attachment --
Cord anchorage allows easy replacement of cord N/A
It is evident how strain relief and prevention of N/A
twisting are accomplished by the cord anchorage
Anchorage is suitable for different types of cord, or N/A
tool designed to be fitted with only one type of cord
Cord anchorage screws separated by N/A
supplementary insulation
Cord is not clamped by metal screw bearing directly N/A
on the cord
At least one part of cord anchorage securely fixed to N/A
the tool, unless it is part of the specially prepared
cord
Screws intended to fix the cord in place are not used N/A
to secure any other part, or it is clear the tool is
inoperative
Parts fastened to the cord anchorage by the same N/A

screw could not be removed without the aid of a tool

Cord anchorage is such that in case of labyrinths, N/A
the labyrinths cannot be bypassed in a way that the
requirement of Clause 24.14 is not met

For type X attachment, gland not used as cord N/A
anchorage for power supply cord

Cord anchorage in class | tool is of insulating N/A
material or provided with an insulating lining

Cord anchorage in class Il tool is of insulating N/A
material, and when metallic, meet requirements for
supplementary insulation

Type X has one or more nuts to secure cord N/A
anchorage to tool

Clamping member complies with Figure 6 N/A
Tests of Cl. 24.14 conducted with lightest type of N/A

cord of smallest cross-section and next heavier type
as in Cl. 25.2 (Sizes, MM?)....cccccvvovvveeirie e :

Specially prepared cord tested with the cord as N/A
delivered
Conductors inserted into terminals, terminal screws N/A

tightened sufficiently to prevent conductors from
easily changing their position, torque set at ........... :

24.17 Adequate cord anchorages are provided for type Y P
and Z attachments and complied with 24.14
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24.18 Knots and tying strings for type X attachment are not N/A
used
24.19 The insulated conductors of the supply cord are P

insulated from accessible metal parts by basic
insulation for class | tool, and supplementary
insulation for class Il tools

- insulation consists of a separate insulating lining N/A
fixed to cord anchorage
- a sleeve or grommet is fixed to the cord P
- for class | tools, insulation consists of sheath of the N/A
sheathed cord

24.20 For type X attachment space for supply cables or --
supply cord provided inside or as a part of tool
- space permits verification of correct connection and N/A
positioning of conductors
- space permits covers to be fitted without risk of N/A
damage to supply conductors or their insulation
- uninsulated end of conductor, when detached from N/A
a terminal, cannot come into contact with accessible
metal parts
Installation test conducted with cables or flexible N/A

cords of the largest cross-sectional area as per
Clause 25.2 (MM32) .....cccoiiiieiiecee e :

For pillar terminals (with conductors that are not N/A
separately clamped 30 mm or less from terminal),
and for other terminals with screw clamping, a force
of 2 N applied to the wire in any direction and
adjacent to the terminal, screw or stud

The uninsulated end of the conductor did not come N/A
into contact with accessible metal parts

24.21 Appliance inlet has no accessible live parts N/A
- appliance inlet allows easy insertion of connector N/A
- after insertion of connector, tool not supported by N/A

the connector during any position of normal use on a
flat surface

Standard test finger applied for tool inlet other than N/A
appliance inlet per IEC 60320
Appliance inlet complies with IEC 60320 N/A
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25 TERMINALS FOR EXTERNAL CONDUCTORS
25.1 Type X attachment, other than specially prepared N/A

cord, provided with terminal connections made by
screws, nuts, or equally effective devices

Use of screw-type terminals per IEC 60998-2-1 N/A
Use of screwless-type terminals per IEC 60998-2-2 N/A
Use of clamping units according to IEC 60999-1 N/A
considered equally effective devices

Screws and nuts do not fix other components N/A
Screws and nuts allowed to also clamp internal N/A

conductors when they are unlikely to be displaced
when fitting supply conductors

For tool with type X attachment, soldered N/A
connections allowed to be used for connection of
external conductors, when soldering alone is not
used to maintain conductor in position

When provided, barriers prevent creepages and N/A
clearances between live parts and other metal parts
from being reduced to < 50% of values in 28.1, the
conductor can be fixed by soldering alone

For type Y and Z attachments, soldered, welded, P
crimped and similar connections allowed for the
connection of external conductors

Class Il tools, conductor so positioned or fixed that P
soldering, crimping, or welding alone not relied upon
to maintain the conductor in the position

Barriers prevent creepages and clearances between N/A
live parts and other metal parts from being reduced
to < 50% of values in 28.1 for the Class of tool using
Type Y or Z attachments

Conductors connected by soldering are held in place P
near termination independent of solder
Conductor is “hooked in” before soldering and the N/A
hole through which it passes is not too large
Terminals of a component built into the tool used to P
secure external conductors
Leads additionally fixed near terminations N/A
Stranded conductors secured at insulation and N/A
conductor

25.2 Terminals for type X attachment fitted with special N/A

connection or accommodate nominal cross-sectional
areas as in Table 8
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Cables or cords of the specified smallest and largest N/A
cross-sectional areas can be fitted (mm?)............... :
Supply cord terminals withstood pull force of 5 N N/A
25.3 For type X attachment, when clamping means N/A

tightened or loosened, terminal did not loosen up, no
stress on internal wiring, and creepage and
clearances not reduced

Torque applied per IEC 60999-1, Clause 9.6 at 2/3 N/A
torque of that in Table 4 of IEC 60999-1 (Nm)........ :

Terminals secured by two screws to prevent N/A
loosening
Correct position of supply terminals maintained by N/A

switches and similar devices with recesses and
verified after connection of supply cable and
repositioning of device

Sealing compound without other means of locking N/A
not used
Self-hardening resins used only on terminals that are N/A

not subject to torsion in normal use

25.4 Type X attachment using terminals to clamp the N/A
conductor between metal surfaces do so without
damage to conductor after torque test per Cl. 25.3

25.5 Type X attachments which require no special N/A
preparation of conductor for correct connection, and
conductor does not slip out when clamping screws
or nuts tightened

Type X specially prepared cord used...................... : N/A

There were no deep or sharp indentations on the N/A
conductors after torque test per Clause 25.3

25.6 End of conductor inserted in the hole of pillar type N/A
terminals is visible, or can pass beyond threaded
hole for a distance of half nominal diameter of screw,
or 2.5 mm, the greater of the two (mm) .................. :

25.7 For type X attachment, terminals clearly N/A
recognizable and accessible after opening the tool
All terminals located behind one cover, or one part of N/A
the enclosure

25.8 Terminal devices not accessible without the aid of a P
tool

25.9 For tool with type X attachment, terminal devices N/A
located or shielded to prevent a strand of wire from
escaping
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In case of class Il tool, live parts and metal parts N/A

separated from accessible metal parts by
supplementary insulation

8 mm long free wire of the stranded supply N/A
conductor did not touch any accessible metal part

8 mm long free wire of stranded conductor N/A
connected to an earthing terminal did not touch any
live part

26 PROVISION FOR EARTHING

26.1 Accessible metal parts of class | tool permanently N/A
connected to an earthing terminal or termination
within the tool

Accessible metal parts of class | tool permanently N/A
connected to the earthing contact of the tool inlet
Printed circuit boards are not used to provide N/A
continuity of protective earthing circuit
No electrical connection between earthing terminals N/A
or contacts and neutral terminal
No provisions for earthing in Class Il and Il tools P
Metal parts behind a decorative cover that do not N/A
withstand test of Clause 20 considered accessible
metal parts

26.2 Clamping means of earthing terminals adequately N/A

locked against accidental loosening

Earthing connections not possible to loosen without N/A
the aid of a tool

Terminals with screw clamping comply with the N/A
relevant requirements of Clause 25, and screwless
terminals comply with IEC 60998-2-2

For specially prepared cords, terminals comply with N/A

IEC 60760

Screwless terminals tested per IEC 60998-2-2 N/A
26.3 Earth connection of detachable parts was made N/A

before the current-carrying connections established
when placing the part in position, and the current
carrying connections separated before earth
connection was broken when removing the part

If cord slips out of cord anchorage, current-carrying N/A
conductors become taut before earthing conductor
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26.4 No risk of corrosion between metal parts of earthing N/A

terminals and copper of earthing conductor

Parts transmitting current in case of an insulation N/A
fault, other than parts of metal frame or enclosure,
are coated or uncoated metal with adequate
resistance to corrosion

Thickness of electroplated coating (um) ................. : N/A

Parts of coated or uncoated metal providing or N/A
transmitting contact pressure only, adequately
protected against rusting

Protection provided against risk of corrosion N/A
resulting from contact between copper and
aluminium (or aluminium alloy)

Parts subjected to a treatment such as chromate N/A
conversion coating are used only to provide or
transmit contact pressure

Thickness of coating of steel measured in N/A

accordance with ISO 2178 or ISO 1463 (um)......... :

Resistance to rusting test ...........ccoevevveveevcieeee e, . | See also Clause 30 N/A
26.5 Resistance of earthing circuit (max. 0.1 Q)............. : N/A

TSt CUITENT (A) .oiieeiieiiie e : —

Voltage drop between the earthing terminal and —
accessible metal part (V) ..o, :

27 SCREWS AND CONNECTIONS

27.1 Fixings and electrical connections (includes earthing P
connections) withstood mechanical stresses
occurring in normal use

Screws not made of soft metal such as zinc or P
aluminium

Diameter of screws of insulation material (mm). ....: N/A
Screws transmitting electrical contact pressure P

screw into metal

Screws made from insulating material are not used if N/A
their replacement by a metal screw could impair
supplementary or reinforced insulation

Screws removed when replacing the supply cord P
with type X attachment, or during maintenance, are
not of insulating material where their replacement by
a metal screw could impair basic insulation
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Screws and nuts tightened and loosened 10 times P
for screw engaged with a thread of insulating
material
Nuts and other screws tightened and loosened five P
times
Screws engaging with a thread of insulating material P

completely removed and reinserted each time

When testing terminal screws and nuts, a flexible 1,0 mm? P
conductor of the largest cross-sectional area per
Clause 25.2 placed in the terminal (mm?)............... :

Torque per column | of Table 9 applied to metal N/A
screw without head (NM).......cccovviiiiiiniiienien, :
Torque per column Il of Table 9 applied to other Terminal of main switch: P
metal screws and NUtS (NM).......ccceoeevrvcieniieeenieeene : 10,5 Nm;

Screw of brush holder:

1,2 Nm;

Screw of enclosure: 1,2 Nm
Screw of cord anchorage:
1,2Nm

Torque per column Il of Table 9 applied to screws of N/A
insulating material, having a hexagonal head with

dimension across flats exceeding the overall thread
diameter (NM) ...oooeeiiee e :

Torque (column I, Table 9) applied to screws of N/A
insulating material, with cylindrical head and a
socket for a key, having cross-corner dimension
exceeding overall thread diameter (Nm)................. :

Torque per column Il of Table 9 applied to screws of N/A
insulating material, with a head having a slot or cross
slots, the length of which exceeds 1.5 times the
overall thread diameter (NM).........ccoceevveeeeiiienenns :

Torque per column Il of Table 9 applied to other N/A
screws of insulating material (NM) .........ccccoevcveeens :

Conductor moved each time the screw or nut was P
loosened

No damage impairing further use of fixing or P
electrical connections

27.2 Contact pressure not transmitted through insulating P
material other than ceramic, unless compensated for
shrinkage or distortion

27.3 Space-threaded screws not used for connection of P
current-carrying parts

No thread-cutting screws used for connection of N/A
current-carrying parts
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Use of two space-threaded or thread-cutting screws N/A
in earthing circuits

27.4 Screws making both mechanical and electrical N/A
connections are locked against loosening
Rivets for current-carrying connections subjected to N/A
torsion in normal use locked against loosening

28 CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH
INSULATION

28.1 Creepage and clearances not less than the values in | See appended Table 28.1 P
Table 10, except for cross-over points of motor
WINAINGS .o :

When a resonance voltage occurs, creepage and N/A
clearance are not less than specified for the voltage
imposed by the resonance; these values increased
by 4 mm in case of reinforced insulation

Creepage and clearances for a tool with an N/A
appliance inlet measured with an appropriate
connector inserted

Creepage and clearances on tools with Type X N/A
attachment measured with supply conductor of
largest cross-section per Clause 25.2 (mm?).......... :

Measurements repeated without the conductors P

Creepage and clearances on a tool with other N/A
attachment measured on the “as delivered” tool

Measurements on tool with belt made with the belt in N/A
place and belt tension adjusted to the most
unfavourable position within its adjustment range

Measurements repeated with the belt removed N/A

Movable parts placed in the most unfavourable P
position; nuts and screws with non-circular heads
tightened in the most unfavourable position

Clearances between terminals and accessible metal | See Table appended 28.1 P
parts also measured with screws and nuts
unscrewed as far as possible and they were not Iess
than 50% of Table 10 .......cccoccvivinicee e :

Distances through slots or openings in external parts | See appended Table 28.1 P
of insulating material measured to metal foil in

contact with accessible surface with the foil pushed
into corners using standard test finger .................... :
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2 N force applied by test finger to bare conductors N/A

and uninsulated capillary tubes of thermostats and
similar devices while measurement made

30 N force applied by test finger to enclosure

Measurements made according to Annex A See appended Table 28.1

Creepage on an interposed barrier consisting of two
parts not cemented together also measured through
the joint

Clearances on an interposed barrier measured over |See appended Table 28.1 P
the barrier or, when barrier consisted of two parts
with mating surfaces not cemented together, through
the joint.

Creepage and clearances on a tool having parts with P
double insulation and no metal between basic
insulation and supplementary insulation

PWB with peak voltage stresses < 150 V per mm See appended Table 28.1 N/A
between parts of different potential provided with a
min. distance of 0.2 mm, when protected against
deposition of dirt

-PWB with 100 V per mm provided with a min. See appended Table 28.1 N/A
distance of 0.5 mm, when not protected against
deposition of dirt

Values of the table applied when limits mentioned See appended Table 28.1 N/A
above resulted in higher values than in the table

Reduced creepage distances applied for peak See appended Table 28.1 N/A
voltages > 50 V if Proof Tracking Index (PTI) of
PWB, per Annex G, greater than 175 (PTI)............ :

Distances reduced further since the tool complied See appended Table 28.1 N/A
with the requirements of Clause 18 distances short—
circuited one at atime........cccoeceevvieeevie e :

Creepage and clearances within optocouplers not N/A
measured when individual insulation adequately
sealed, with air excluded between material layers

For live parts of different polarity separated by basic | See appended Table 28.1 N/A
insulation only, creepage and clearances reduced as
tool complied with Clause 18 when creepage and
clearances short-circuited. ...........ccccoveeriiniieciienns :

28.2 Distance through insulation between metal parts was | See appended Table 28.2 N/A
> 1.0 mm for working voltages < 130 V when
separated by supplementary insulation

Distance through insulation between metal parts was | See appended Table 28.2 N/A
> 1.5 mm for working voltages < 130 V when
separated by reinforced insulation
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Distance through the insulation was > 1.0 mm for See appended Table 28.2 P

reinforced insulation used between windings and
accessible metal

Distance through insulation between metal parts was | See appended Table 28.2 P
> 1.0 mm for working voltages > 130V < 250V when
separated by supplementary insulation, and > 2.0
mm when separated by reinforced insulation

—requirement waived as insulation applied was in N/A
thin sheet form, other than mica or similar, and for
supplementary insulation consisting of at least two
layers, one layer having withstood electrical strength
test for supplementary insulation

—requirement waived as insulation applied was of at N/A
least three layers and for reinforced insulation, two
layers in contact having withstood the electric
strength test for reinforced insulation

—requirement waived as max. temperature rise N/A
determined during test of Cl. 12 did not exceed
values in 12.5 for inaccessible supplementary or
reinforced insulation

—requirement waived as inaccessible reinforced or N/A
supplementary insulation, after conditioning for 168h
at temperature 50 K greater than max rise
determined per Cl. 12, withstood an electric strength
test per Cl. 15 at the oven temperature and room
temperature (°C) ..o :

For optocouplers, 168 h of conditioning at 50 K N/A
higher than the max. temperature rise measured on
optocouplers during tests of Clauses 12 and 18,
while operating under most difficult conditions

29 RESISTANCE TO HEAT, FIRE AND TRACKING

29.1 External parts of non-metallic material, insulating P
material supporting live parts, connections and
thermoplastics providing supplementary or
reinforced insulation sufficiently resistant to heat

Relevant parts subjected to ball-pressure test See Table 29.1 P
subsequent to a 24 h exposure to 15 °C-35 °C, and
a relative humidity between 45 % and 75 %

For coil formers, parts supporting or retaining See Table 29.1 N/A
terminals in position subjected to test ..................... :
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29.2 Part of non-metallic material, except for decorative P

trims, knobs, and other parts not likely to be ignited
or propagate flames originating from inside the tool,
are resistant to ignition and spread of fire

Parts of non-metallic material other than material See Table 29.2 N/A
classified at least HB40 per IEC 60695-11-10,
provided test sample not thicker than relevant part,
comply with glow-wire test of IEC 60695-2-11:

Soft, foamy, and similar materials which cannot be N/A
subjected to glow wire test complied with ISO 9772
for category HBF material with test sample not
thicker than relevant part

29.3 Insulating materials resistant to tracking

Proof tracking test of Annex G conducted on See Table 29.3A
insulating materials used under severe or extra-
severe duty conditions:

For parts of insulating material used under severe P
duty conditions, test voltage was 175 V

When specimens did not withstand above testand | See Table 29.3B N/A
there was no hazard other than fire, surrounding
parts subjected to needle-flame test of Annex F ....:

For parts of insulating material used under extra- N/A
severe duty conditions, test voltage was 250 V
When specimens did not withstand above test, but | See Table 29.3B N/A

withstood test conducted at 175 V, and there was no
hazard other than fire, surrounding parts subjected
to needle-flame test of Annex F ......ccccceovveiiiinnnneenn. :

Needle-flame test on all parts of non-metallic N/A
material positioned within a distance of 50 mm from
any place where a tracking path may occur

A separate barrier or enclosure shielding parts from N/A
the tracking path, subjected to needle-flame test

30 RESISTANCE TO RUSTING

30.1 Ferrous parts adequately protected against rusting N/A

Parts subjected to teSt .......ccocoviiiiiiiie : —

All grease removed from the parts to be tested by N/A
immersing them in a degreasing agent for 10 min

Parts were immersed for 10 min in a 10 % solution N/A
of ammonium chloride in water at (20 + 5) °C
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Without drying, all drops shook off, and parts placed N/A

for 10 min in a box containing air saturated with
moisture at (20 £ 5) °C

After parts dried for 10 min in a heating cabinet at N/A
(100 + 5) °C, no evidence of rust on surfaces

Small helical springs and the like and parts exposed N/A
to abrasion covered by a layer of grease

31 RADIATION, TOXICITY, AND SIMILAR HAZARDS

31.1 Tool did not emit harmful radiation, present a toxic or | See Part 2 for particular P
similar hazard requirements

31.2 Tool fitted with a laser of category Il or lower, P
according to IEC 60825-1

ANNEX B |MOTORS NOT ISOLATED FROM THE SUPPLY MAINS AND HAVING BASIC
INSULATION NOT DESIGNED FOR THE RATED VOLTAGE OF THE TOOL

B.1.1 Motors with working voltage < 42 V N/A
B.9.1 Metal parts of motor considered bare live parts N/A
B.12.3 Temperature rise of body of motor determined in N/A

place of the temperature rise of the windings

B.12.5 Temperature rise of the body of the motor in contact | See Table 12.1 N/A
with insulating materials did not exceed values in
Table 1 for the relevant insulting material

B.18. 201 |Tool operated at rated voltage with the terminals of N/A
motor and its capacitors short circuited

Tool operated at rated voltage with the supply to the N/A
motor open circuited

Tool operated at rated voltage with shunt resistor N/A
open circuited during operation of motor

B.21.101 |For class | tools with a motor supplied by a rectifier N/A
circuit, dc circuit insulated from accessible parts of
the tool by double or reinforced insulation

ANNEX F |NEEDLE-FLAME TEST
Needle-flame test according to IEC 60695-11-5 See Table 29.3B N/A

ANNEX G |PROOF TRACKING TEST

Proof tracking test according to IEC 60112 and as See Table 29.3A P
modified in this Annex
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ANNEX | |SWITCHES
Switches tested to comply with this standard and the N/A
following Clauses of IEC 61058-1, as modified
Prior to test with tool, switch operated 20 times with N/A
no load
8 Incorporated switch marked with manufacturer’s See Table 23.1 N/A
name or trade mark and the type reference ........... :
15 The dielectric strength of mechanical and electronlc N/A
switches was adequate ..........cccccevcveeevieeesicieeens :
1711 Switches are for declared specific loads................. : N/A
17.1.2 Sequence of tests for all switches except electronic N/A
switches as indicated in this Annex
17.2.11 Switches loaded at rated voltage under the N/A
conditions occurring in the tool
Circuits and contacts not intended for external loads N/A
operated with the designated loads
Switches for 20 mA load as classified in 7.1.2.6 not N/A

subjected to electrical endurance tests
17.2.4.4 Test at accelerated speed (TC4) --

For all switches except electronic switches, the N/A
electrical conditions were as specified in 17.2.1
For electronic switches, electrical conditions were as N/A
specified in Table 15
Thermal conditions were as specified in 17.2.2 N/A
Total number of operations were 50 000 N/A
Method of operation was as specified for accelerated N/A
speed in 17.2.3

20 Clearances, creepage distances, solid insulation and coatings of rigid printed board --
assemblies
Requirements applied to creepage and clearances N/A

for live parts of different potential, for operational
insulation and across full disconnection and micro-
disconnection

ANNEX K |BATTERY TOOLS AND BATTERY PACKS

K.8.1 Detachable or separable battery packs marked with N/A
the information required by the standard

Rated voltage(s) or voltage range(s), (V)......cccoe.... : —

Symbol for nature of SUPPIY.......ccceveeiriininieiee : —
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Name, trademark or other identification mark......... : —
Model or type reference........cccccovevieevceevceescieeenn : —
Manufacturer’s address or country of origin ........... : —
Any mandatory markS........cccceveeevieeiieenneeeseee s : —
K.8.12.1.1 |Safety Rules for battery tool use and care.............. . | See Attached N/A
K.9 No two conductive, simultaneously accessible parts N/A
where the voltage between them is hazardous
Conductive, simultaneously accessible parts N/A
provided with protective impedance
Short circuit current between two simultaneously N/A
accessible parts (MA) .....ccocvee e :
Capacitance between two simultaneously acceSS|bIe N/A
PAIS (L) eeeeieiieiee e :
K.12.1 No operation of thermal cut-outs and overload N/A
releases during heating test
Temperature rises met values in Table K.1 N/A
K.15.1 Electric strength test on insulating materials for 1 min N/A
to 750 V with a substantially sinusoidal wave from
having a frequency of 50 Hz or 60 Hz
K.18.1 No charring or burning of gauze or tissue paper See Table K.18.1 N/A
resulted when battery tool and battery pack were
subjected any abnormal operations
K.19.201 |Tools marked with a direction of movement and it is N/A
not possible to connect a battery pack such that the
marking is not correct
K.20.1 Battery tools and battery packs have adequate N/A
mechanical strength after tests of 20.2 and K.20.3
Battery tools and battery packs met requirements of N/A
clauses K.9, K.19 and either K.18.1 (f) or K.28.1
after tests of 20.2 and 28.1
K.20.3 Adequate mechanical strength after drop tests on a N/A
concrete surface from a height of 1 m
The test was repeated successfully with the battery N/A
pack removed from the tool
The test was repeated successfully on the battery N/A
pack by itself
K.21.201 | Tool will not accept general purpose batteries N/A
K.23.1.10 |Power switches have adequate breaking capacity N/A
and present no electrical or mechanical failure
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K.23.1.11 |Power switches withstood, without excessive wear N/A

or other harmful effect, the mechanical, electrical,
and thermal stresses occurring in normal use

Cycle rate and voltage applied ..........cccoceeveeniienene : —

K.24.201 |External flexible cable or cord have anchorages N/A
such that the conductors are relieved from strain,
including twisting, where they are connected within
the tool, and protected from abrasion

K.28.1 Creepage distances and clearances not less than N/A
the values in millimetres shown in Table K.2.......... :

For part having a hazardous voltage between them, N/A
the sum total of the measured distances between
each of these parts and their nearest accessible
surface is not less than 1,5 mm clearance and 2,0
mm creepage (Fig. K.1)

K.29.1 External parts of tools and battery pack made of See Table 29.1 N/A
non-metallic materials subject to ball pressure test

K.29.2 The distance between parts of opposite polarity on N/A
external enclosure (Figure K.1) .....ccooeeviieeeniiienenns :

ANNEX L |BATTERY TOOLS AND BATTERY PACKS PROVIDED WITH MAINS
CONNECTION OR NON-ISOLATED SOURCES

L.8.1 Non-isolated sources that can supply a tool, or tool N/A
that can be supplied directly from the mains, marked
with as required by the standard:

Rated voltage(s) or voltage range(s), (V)......cccoe.... : —

Symbol for nature of SUPPIY......ccceveiriiiiiiiieiee : —

Rated input, (W) or rated current (A).......cccocvvvernee : —

Name, trademark or other identification mark......... : —

Model or type reference.........ccooceeveeieene s : —

Symbol for class ... : —

Manufacturer’s address or country of origin ........... : —

Any mandatory MarkS.........ccccevveniennennesneeseene : —

L.8.1.201 |Tools, other than those that can be supplied directly N/A
from the mains, detachable battery packs marked
with required information

Rated voltage(s) or rated voltage range(s), (V) ...... : —

Symbol for nature of SUPPIY......ccceveiiiiiniiiiiniee : —

Name, trademark or other identification mark......... : —
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Model or type reference........cccccoveveevcieevceescieeenn, : —

Manufacturer’'s address or trade mark.................... : —

Additional markings that do not give rise to —
MisuNderstanding.........cccocvveveeevieeviee s :

L.8.12.1.1 |Safety Rules for battery tool use and care See attached N/A
L.9 Battery tool and/or battery pack constructed and N/A
enclosed with adequate protection against electric
shock
Tool operated under normal conditions N/A
Tool also evaluated with the battery pack removed N/A

when removal without the use of a tool was possible

L.9.1.201 |There are no two conductive simultaneously N/A
accessible parts where the voltage between them is
hazardous, except when provided with protective

impedance

Short circuit current between two simultaneously N/A

accessible parts (MA) ... :

Capacitance between two simultaneously acceSS|bIe N/A
PAIS (L) cveeieeeiee e :

Test finger, figure 1, applied without force N/A

Test finger, figure 1, applied with 20 N force N/A

Contact with the test finger determined with all N/A

detachable parts removed and the battery tool
operated in all possible positions of normal use

L.10 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

L.11 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

Test on tool capable of charging the battery while N/A
performing its function conducted while charging a
discharged battery pack

L.12 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

Test on tool capable of charging the battery while N/A
performing its function conducted while charging a
previously discharged battery pack with the charger
connected and operated at no-load until the tool
stopped operating due to the charging of the battery
pack, or until thermal stabilization achieved,
whichever occurred first
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Test repeated, allowing the battery pack to charge N/A

while the tool was not operating

L.13 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

L.14 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

L.15 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

Electronic devices bypassed when their premature N/A
failure prevented the application of the test voltage
across insulation to enable the test to be conducted

L.16 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

L.17 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

Tools not capable of continuous operation operated N/A
under battery power for the duration of the test,
except evaluated for electric strength with their
charger connected

L.18 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

L.18.201 No charring or burning of gauze or tissue paper See Table L.18.201 N/A
resulted when battery tool and battery pack were
subjected to abnormal operations

L.19 Mechanical hazards --

L.19.201 Tool is marked with a direction of movement and it is N/A
not possible to connect a battery pack such that the
marking is not correct

L.20 Applied only when tool directly connected to mains, N/A
or to a non-isolated source

L.20.201 Battery tool with its battery pack attached dropped N/A
three times on a concrete surface from 1 m changing
the position to vary the point of impact

Test repeated successfully three more times with N/A
the battery pack removed from the tool

The test was repeated successfully three times on N/A
the battery pack by itself

Battery tool and battery pack met requirements of N/A
L.9, L.19, L.28.1, and either L.18.201(f) or L.28.201

L.21 Applied only when tool directly connected to mains, N/A
or to a non-isolated source
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L.22

Applied only when tool directly connected to mains,
or to a non-isolated source

N/A

L.23

Components

L.23.1.10.2
01

Switches controlling the primary operating means of
the tool, except as indicated in L.23.1.10, have
adequate breaking capacity and presented no
electrical or mechanical failure

N/A

L.23.1.11.2
01

Switches controlling the primary operating means of
the tool, except as indicated in L.23.1.11, withstood
the mechanical, electrical, and thermal stresses
occurring in normal use without excessive wear or
other harmful effect

N/A

Switch subjected to 6 000 cycles of operation
making and breaking the current encountered in the
fully charged battery tool operated at no-load

N/A

The switch operated at a uniform rate of 30
operations per minute

N/A

During the test, switch operated correctly

N/A

There was no undue wear, no discrepancy between
the position of the operating means and that of the
moving contacts, no loosening of electrical or
mechanical connections, and no seepage of sealing
compound after the test

N/A

L.24

Supply connection and external flexible cords

L.24.1

The flexible cord between a non-isolated power
source and the tool also subjected to the
requirements of this Subclause

N/A

L.24.3

The flexible cord between a non-isolated power
source and the tool also subjected to the
requirements of this Subclause

N/A

L.24.4

This subclause applied, except flexible cord provided
between a non-isolated power source and the tool
not provided with a plug that can be connected
directly to the mains

N/A

L.24.5

Not applied to flexible cord provided between a non-
isolated power source and the tool

N/A

L.24.21

Requirements of this Subclause applied, except the
flexible cord between a non-isolated power source
and the tool not provided with an appliance inlet that
can allow direct connection to mains

N/A

L.24.201

External flexible cable and cord have anchorages
such that the conductors are relieved from strain,
including twisting, where they are connected within
the tool, and protected from abrasion

N/A
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L.25 Not applied to interconnecting cords N/A
L.26 Applied to the tool directly connected to the mains or N/A
to a non-isolated source
L.28 Creepage distances, clearances and distances through insulation --
L.28.1 Applied when tool is directly connected to the mains N/A
or to a non-isolated source
Battery packs connected to the tool during the N/A
evaluation
Tool also evaluated with the battery pack removed N/A

when the removal could be accomplished without
the use of a tool

L.28.201 Creepage distances and clearances not less than N/A
the values in millimetres shown in Table L.1

Specified clearances not applied to the air gap N/A
between the contacts of thermal controls, overload
protection devices, switches of micro-gap
construction, and the like, or to the air gap between
the current-carrying members of such devices where
the clearances vary with the movement of the
contacts

Creepages and clearances also not applied to the N/A
construction of battery cells or the interconnections
between cells in a battery pack

Values specified in Table L.1 not applied to cross- N/A
over points of motor windings

For parts having a hazardous voltage between them, N/A
the sum of the measured distances between each of
these parts and their nearest accessible surface is
not less than 1.5 mm clearance and 2.0 mm
creepage (Fig. L.1)

Creepage distances and clearances measured as N/A
indicated in Annex A

For parts of different polarity, clearance and N/A
creepage distances less than those given in Table
L.1 considered acceptable when the shorting of the
two parts did not result in the starting of the tool

Distances through slots or openings in external parts N/A
of insulating material measured to metal foil in
contact with the accessible surface

Foil pushed into corners and the like by means of the N/A
standard test finger of Figure 1, except not pressed
into openings
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The sum total of distances measured between parts N/A

operating at hazardous voltage and accessible
surfaces determined by measuring the distance from
each part to the accessible surface

Distances added together to determine the sum total N/A
( See Figure L.1)

One of the distances was 1,0 mm or greater (see N/A
Annex A, cases 1 to 10)

A force applied to the points on bare conductors and N/A
to the outside of metal enclosures, in an endeavour
to reduce the creepage distances and clearances,
as necessary, while taking the measurements

Force applied by means of a test finger having a tip --
as shown in Figure 1 and the following values:

— 2 N for bare conductors N/A
— 30 N for enclosures N/A
An interposed barrier in two parts not cemented N/A
together, the creepage distance also measured

through the joint

Clearances measured over the interposed barrier, or N/A

when the barrier was in two parts with mating
surfaces not cemented together, through the joint

When assessing creepage distances and N/A
clearances, the effect of insulating lining of metal
enclosures or covers were taken into consideration

Means provided for securing the tool to a support N/A
considered to be accessible
L.29 Resistance to heat, fire and tracking -
L.29.1 Applied only to tool directly connected to mains or to N/A

a non-isolated source

In case of the tool that can charge the battery while N/A
performing its intended function, the battery pack
evaluated with the charger connected to the mains
and with a battery in a condition resulting in the most
unfavourable temperatures

Tool capable of charging the battery and performing N/A
its intended operation also evaluated with battery
power alone when this created more unfavourable
temperatures

A part energized only by a battery source not N/A
considered to be live
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ANNEX M

SAFETY OF WORKING STANDS FOR OPERATION WITH HAND-HELD MOTOR-

OPERATED ELECTRIC TOOLS

M.5.201

When test results for the working stand were
dependent on the tool used on the working stand,
the tool/working stand combination stated in
M.8.12.2 a) 201) leading to the most unfavourable
results tested

N/A

The working stand did not adversely affect the safety
of the tool when used in combination

N/A

M.7.1

Parts of the electrical system supplying the tool are
of Class | when working stand is designed for Class |
tools, or Class | and Il tools

N/A

Parts of the electrical system supplying the tool are
Class | or Class Il when the working stand is
designed for Class Il tools

N/A

Compliance verified by inspection and the relevant
tests

See Attachment #

N/A

M.8.1

The working stand is marked with capacities, such
as power, weight, dimensions, as specified in part 2

See attached part 2

N/A

M.8.12.1.1

All required General Working Stand Safety Warnings
are provided

N/A

M.8.12.2a)

Information, instructions and warnings provided as
stated in 201) and 202)

N/A

M.10

This clause not applied

N/A

M.11

This clause not applicable

N/A

M.17.2

The test was performed in the normal operating
position of the working stand

N/A

M.19.201

The working stand can be used without being
secured to the floor or to the tool and it has adequate
stability

N/A

The working stand did not overturn after the tests of
this Subclause

N/A

M.19.202

Screws making a mechanical connection between
different parts of the working stand did not become
loose in normal use

N/A

M.19.203

All required protective devices are delivered with the
working stand as stated in the relevant part 2

N/A

M.19.204

The use of the tool with the stand did not impair the
safety of the hand-held tool when removed from the
stand and used as a stand-alone product

N/A

M.21.17

Switches are located so that accidental operation is
unlikely to occur

N/A
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It is not possible to start the electric tool by applying N/A

the sphere100 mm = 1 mm in diameter to the switch

M.21.18 The mains switch of the working stand or the tool is N/A
located so that it can be switched on and off by the
user from the operator’s position

The switch with a locking arrangement to lock it in N/A
the “on” position and capable of being unlocked

automatically when the trigger or actuating member
is activated considered having met the requirements

The relevant part 2 states whether the working stand N/A
needs to be fitted with a switch to start and stop the
installed electric tool

The arrangement inspected, and manual tests N/A
conducted
M.21.201 | There is no risk of injury to the operator and it is not N/A

necessary to traverse an area that may involve a risk
of injury when reaching for a control

The area involving a risk of injury is guarded or so N/A
located that it cannot be entered unintentionally

M.21.202 | The working stand is equipped with facilities needed N/A
to fix the hand-held electric tools which are intended
to be installed

M.21.203 | The reactivation of the electric tool/working stand See attached Part 2 N/A
does not cause a hazard after a voltage recovery

M.21.204 | The working stand is designed such that in normal N/A
use the dust-collection device on the tool can be
used without any restriction

Alternatively, the working stand fitted with a dust- N/A
collection device, either integral or to be connected
to external dust collection equipment that performs in
an equivalent manner

Additional measures necessary for dust collection See attached Part 2 N/A
are stated in the relevant part 2
The arrangement inspected and manual tests N/A
conducted

M.23.1.10 |Main switches rated at least for tool with the highest N/A

rated input or rated current recommended by the
manufacturer and rated for 10 000 operation cycles

The mains switches did not have electrical or N/A
mechanical failure after the test ... :

Mains switches marked with individual ratings were N/A
also tested in accordance with IEC 61058-1
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M.23.1.11 |IEC 61058-1 compliant switches were not separately N/A
tested, but comply with Annex |
Test of 17.2.4.4 of IEC 61058-1 was carried out for N/A
10 000 cycles of operation.........ccccoceeevceevcieesnineenn :
M.24.12 This subclause not applied N/A
M.25.201 | Terminals for external conductors comply with IEC N/A
60204-1
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9.1 TABLE: Protection against access to live parts N/A
Measurement between relevant Rated voltage U Measured Measured Measured
parts and poles of supply source ) voltage (V) current (A) capacitance (uF)

Supplementary information:

111 TABLE: Input data under normal load conditions P
Rated voltage U(V) Rated input | Measured
(W) input (W) Deviation Load condition /
Remarks
Single Lower Upper Mean Or rated Or
Voltage Voltage Voltage Value current | measured
V) Limit (V) | Limit (V) | of Range (A) current |
(A)
N/A N/A N/A 230 1300 W 596 W 218,2 % No-load
Supplementary information:
Optional: Locked Rotor Current_ /  Amps
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121 TABLE: Temperature rise measurements under the conditions of 12.2, 12.4, & P
12.5

Testvoltage.......cccoccvvevviinininieceseseseeee s 206,8 V —
Ambient temperature (°C) .....coccocvevvrieeeviiesieeiieens ;|20 —
Operating tiMe ....cccvvvceeeee e ;|30 min —
SPEEA .. ;19620 /min —
Input current (A) / Input Wattage (W).........cvvvvvennn 6.110 A/1108 W —
Torgue (NM)....ooocveeerriiieiiiieeeenieeeesieeee e s | 0,575 NM —
Measurement at: Temperature rise (K) Allowed Limit (K)
Supply cord 15,0 35 (T60)
Ambient of switch 9,3 30 (T55)

Internal wire 13,3 45 (T70)
Enclosure 111 60
Handle 8,3 50
Switch button 8,6 60
X2 capacitor 7,3 60 (T85)
Internal enclosure 20,7 Ref.
Supplementary Information:
Note: See Table 13.1A for Leakage Current Test after Temperature Test

12.3 TABLE: Temperature Rise of Windings P
Part under test (windings R1 (Q) Rz (Q) dT (K) by dT (K) by | Allowed dT | Insulation
and core laminations) resistance |thermocouples (K) Class
Stator 1,204 1,480 58,3 N/A 90 Class 120
Rotor (1-5 segment) 0,6020 0,7559 65,1 N/A 90 Class 120
Supplementary Information:

Note: See Table 13.1A for Leakage Current Test after Temperature Test
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12.1 TABLE: Temperature rise measurements under the conditions of 12.2,12.4, & P
12.5
Testvoltage.......cccoovvevniviiniineseseee s | 2544V —
Ambient temperature (°C) .....cccvevriiniinie e : |20 —
Operating time .......cooiieiierereree e : 130 min —
SPEEA ..t ;1210587 /min —
Input current (A) / Input Wattage (W)........ccvvvvvennn 6,030 A/ 1421 W —
Torque (NM).......ccevvvveveiiiiiiiivevvveveveveeeeeeeennn s | 0,575 NM —

Measurement at: Temperature rise (K) Allowed Limit (K)
Supply cord 15,6 35 (T60)
Ambient of switch 7,9 30 (T55)
Internal wire 14,5 45 (T70)
Enclosure 10,5 60
Handle 3,9 50
Switch button 7,1 60
X2 capacitor 0,9 60 (T85)
Internal enclosure 10,7 Ref
Supplementary Information:
Note: See Table 13.1A for Leakage Current Test after Temperature Test
12.3 TABLE: Temperature Rise of Windings P
Part under test (windings R1 (Q) Rz (Q) dT (K) by dT (K) by Allowed dT | Insulation
and core laminations) resistance |thermocouples (K) Class
Stator 1,024 1,522 67,2 N/A 90 Class 120
Rotor (1-5 segment) 0,6020 0,7689 70,6 N/A 90 Class 120

Supplementary Information:

Note: See Table 13.1A for Leakage Current Test after Temperature Test
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13.1A TABLE: Leakage Current — Clause 12.1 P
Paoints of application Test voltage Freqg. Selector Switch Allowed leakage |Measured leakage
(1.06 X rated V) (Hz) Position (ON/ OFF?) current (mA) (mA)
L / N to enclosure 254,4 50 S1lin‘ON’ 0,25/0,25 0,016 /0,010

Supplementary Information:
Note (%) — Testing with tool in the “OFF” position is required when tool employs a single pole switch and a
capacitor

13.1B TABLE: Leakage Current — Clause 12.6 d) N/A
Points of application Test voltage Freq. Selector Switch Allowed leakage |Measured leakage
(1.06 X rated V) (Hz) Position (ON /OFF?Y) current (mA) (mA)

Supplementary Information:
Note (1) — Testing with tool in the “OFF” position is required when tool employs a single pole switch and a
capacitor
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13.1C TABLE: Leakage Current — Clause 14.3 P
Paoints of application Test voltage Freqg. Selector Switch Allowed leakage |Measured leakage
V) (Hz) | Position (ON / OFFY) current (mA) (mA)
L / N to enclosure 230 50 S1lin‘OFF 0,25/0,25 0,017 /0,012

Supplementary Information:
Note (%) — Testing with tool in the “OFF” position is required when tool employs a single pole switch and a capacitor

13.1D TABLE: Leakage Current — Clauses 14.4, 14.5 and 18.12 P
Points Test voltage Freq. Selector Allowed Measured | Mode3, test condition* and/or
of application V) (Hz) Switch leakage leakage additional Comments
Position current? current
(ON/OFF?Y) (mA) (mA)
L / N to enclosure 240 50 S1lin‘ON’ 2 0,188/ Cl. 18.12
0,016

Supplementary Information:

Note (*) — Testing with tool in the “OFF” position is required when tool employs a single pole switch and a capacitor

Note (%) — 2 mA for a class Il tool, 5 mA for a class | tool

Note (%) — Applicable mode, see Clause 14.4

Note (*) — Test condition such as 1.0 % NaCl solution at specified pressure for 1 h (Clause 14.5), disable residual current
device (Cause 14.5), measurement after tool allowed to dry for 24 h at room temperature, etc.
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15.2A TABLE: Electric Strength Test — Applied after Clause 12.6 d) N/A
Test voltage applied between: Class of tool | Test voltage | Results after Remarks
V) Clause 12.6 d)
Between live parts and accessible parts
separated from live parts by basic Class Il 500
insulation only
Other tools 1250
Between live parts and accessible parts Class Il and II
separated from live parts by reinforced Builds 3750
insulation
Other tools 3750
For parts with double insulation, between Class Il and II
metal parts separated from live parts by Builds 1250
basic insulation only, and live parts
Other tools 1250
For parts with double insulation, between Class Il and II
metal parts separated from live parts by Builds 2500
basic insulation only, and accessible parts
Other tools 2500
Between metal enclosures or covers lined Class Il and II
with insulating material and metal foil in Builds 2500
contact with the inner surface of the lining
Other tools 1250
Between metal foil in contact with handles |Class Il and Il 2500
and the like and their shafts Builds
Other tools 2500
Between accessible parts and internal Class Il and II
diameter of cord guard wrapped with metal : 2500
foil Builds
Other tools 1250
Between winding/capacitor connection and | Class Il and Il
accessible parts Builds 2U +1000
Between winding/capacitor connection and
metal parts separated from live parts by Other tools 2U + 1000

Supplementary Information:
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15.2B TABLE: Electric Strength Test — Applied after Clause 14.1.2, 14.2, & 14.3 P
Test voltage applied between: Class of tool Test Results Results Results
voltage after after after
V) Clause Clause Clause
14.1.2 14.2 14.3
Between live parts and accessible parts Class Il 500 N/A N/A N/A
separated from live parts by basic
insulation only
Other tools 1250 N/A N/A N/A
Between live parts and accessible parts Class Il and I 3750 N/A N/A P
separated from live parts by reinforced Builds
insulation
Other tools 3750 N/A N/A N/A
For parts with double insulation, between | cjass Il and II 1250 N/A N/A =
metal parts separated from live parts by Builds
basic insulation only, and live parts
Other tools 1250 N/A N/A N/A
For parts with double insulation, between | cjass 11 and I 2500 N/A N/A =
metal parts separated from live parts by Builds
basic insulation only, and accessible parts
Other tools 2500 N/A N/A N/A
Between metal enclosures or covers lined | cjass Il and II 2500 N/A N/A N/A
with insulating material and metal foil in Builds
contact with the inner surface of the lining
Other tools 1250 N/A N/A N/A
Between metal foil in contact with handles | cjass 11 and II 2500 N/A N/A =3
and the like and their shafts Builds
Other tools 2500 N/A N/A N/A
Between accessible parts and internal Class Il and I 2500 N/A N/A =3
diameter of cord guard wrapped with metal | g iids
foil
Other tools 1250 N/A N/A N/A
Between winding/capacitor connection and | cjass Il and II U + N/A N/A N/A
accessible parts Builds 1000
Between winding/capacitor connection and | other tools U + N/A N/A N/A
metal parts separated from live parts by 1000
basic insulation only

Supplementary Information:
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insulation only

IEC 60745-1

Clause Requirement + Test Result - Remark Verdict
15.2C TABLE: Electric Strength Test — Applied after Clause 17.2 P
Test voltage applied between: Class of tool Test voltage (V) Results
Between live parts and accessible parts Class Il 375 N/A
separated from live parts by basic insulation
only

Other tools 937.5 N/A
Between live parts and accessible parts Class Il and Il Builds 2812.5 P
separated from live parts by reinforced
insulation

Other tools 2812.5 N/A
For parts with double insulation, between metal | Class Il and Il Builds 937.5 P
parts separated from live parts by basic
insulation only, and live parts

Other tools 937.5 N/A
For parts with double insulation, between metal | Class Il and Il Builds 1875 P
parts separated from live parts by basic
insulation only, and accessible parts

Other tools 1875 N/A
Between metal enclosures or covers lined with | Class Il and Il Builds 1875 N/A
insulating material and metal foil in contact with
the inner surface of the lining

Other tools 937.5 N/A
Between metal foil in contact with handles and | Class Il and Il Builds 1875 P
the like and their shafts

Other tools 1875 N/A
Between accessible parts and internal diameter | Class Il and Il Builds 1875 P
of cord guard wrapped with metal foil

Other tools 937.5 N/A
Between winding/capacitor connection and Class Il and Il Builds | (2U+1000) * 0.75 N/A
accessible parts
Between winding/capacitor connection and Other tools (2U+1000) * 0.75 N/A

Supplementary Information:
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15.2D TABLE: Electric Strength Test — Applied after Clause 17.3 N/A
Test voltage applied between: Class of tool Test voltage (V) Results
Between live parts and accessible parts Class Il 500
separated from live parts by basic insulation
only
Other tools 1250
Between live parts and accessible parts Class Il and Il Builds 3750
separated from live parts by reinforced
insulation
Other tools 3750
For parts with double insulation, between Class Il and 1l Builds 1250

metal parts separated from live parts by basic
insulation only, and live parts

Other tools 1250
For parts with double insulation, between Class Il and Il Builds 2500
metal parts separated from live parts by basic
insulation only, and accessible parts

Other tools 2500
Between metal enclosures or covers lined Class Il and Il Builds 2500
with insulating material and metal foil in
contact with the inner surface of the lining

Other tools 1250
Between metal foil in contact with handles Class Il and Il Builds 2500
and the like and their shafts

Other tools 2500
Between accessible parts and internal Class Il and 1l Builds 2500
diameter of cord guard wrapped with metal
foil

Other tools 1250
Between winding/capacitor connection and Class Il and Il Builds 2U + 1000
accessible parts
Between winding/capacitor connection and Other tools 2U + 1000

metal parts separated from live parts by basic
insulation only

Supplementary Information:
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15.2E TABLE: Electric Strength Test — Applied after Clause 20.2, 20.3 and 20.4 P
Test voltage applied between: Class of tool | Testvoltage| Results Results Results
V) after 20.2 | after 20.3 | after 20.4

Between live parts and accessible Class Il 500 N/A N/A N/A
parts separated from live parts by
basic insulation only

Other tools 1250 N/A N/A N/A
Between live parts and accessible Class Il and I 3750 P P P
parts separated from live parts by Builds
reinforced insulation

Other tools 3750 N/A N/A N/A
For parts with double insulation, Class Il and I 1250 P P P
between metal parts separated from | giids
live parts by basic insulation only, and
live parts

Other tools 1250 N/A N/A N/A
For parts with double insulation, Class Il and I 2500 = = =
between metal parts separated from | gilds
live parts by basic insulation only, and
accessible parts

Other tools 2500 N/A N/A N/A
Between metal enclosures or covers | cjass Il and I 2500 N/A N/A N/A
lined with insulating material and metal | gilds
foil in contact with the inner surface of
the lining

Other tools 1250 N/A N/A N/A
Between metal foil in contact with Class Il and I 2500 = = =3
handles and the like and their shafts | giids

Other tools 2500 N/A N/A N/A
Between accessible parts and internal | cjass 11 and I 2500 = = =3
diameter of cord guard wrapped with | gilds
metal foil

Other tools 1250 N/A N/A N/A
Between winding/capacitor connection | cjass 11 and Il | 2U + 1000 N/A N/A N/A
and accessible parts Builds
Between winding/capacitor connection | other tools 2U + 1000 N/A N/A N/A
and metal parts separated from live
parts by basic insulation only

Supplementary Information:
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16.1 TABLE: Overload Protection of Transformers and Associated Circuits N/A
TEStVORAGE ...ccveeveeiieeeeeee e —
Ambient temperature (°C) .......ccovveerieeriennieeieeneeneed —
Input current (A) / Input Wattage (W) .....cccvveeeeennis —
Applied short-circuit or overload............cccceeevnnni —
Measurement at: Temperature rise, (°C) Allowed Limit
Supplementary Information:
16.1 TABLE: Overload Protection of Transformers and Associated Circuits N/A
Ambient temperature (°C)........cocevveenieenieeneenn : —
Component Fault Condition Test Test Fuse-link

Voltage (V) | Duration | Current (A) Comment/Result

Supplementary Information:

18.10.2 TABLE: Fault Condition Tests N/A
Ambient temperature (°C).......ccoceevveerieeneeneenn : —
Component Fault Condition Test et Fuse-link
Voltage (V) | puration Cu(;r;:nt Comment/Result

Supplementary Information:
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Clause Requirement + Test Result - Remark Verdict
23.1 TABLE: List of Critical Components P
Object/Part No. Manufacturer/ Type/Model Technical Data Standard Mark(s) of
Trademark Conformity?)

The test report is only valid in conjunction with the current valid version of the Constructional Data Form
(EFSH23062464-1E-04-CDF)

1) An asterisk indicates a mark which assures the agreed level of surveillance

28.1 TABLE: Clearance and Creepage Distance Measurements P
Clearance cl and Creepage Up Ur.m.s. (V) | Required cl cl (mm) Required Dcr
Distance (dcr) Between: V) (mm) dcr (mm) (mm)
Two pole of switch -- 240 25 > 3,25 3,0 >3,9
Live parts to motor core - 240 3,0 >39 4,0 >52
Live parts to inaccessible -- 240 3,0 > 3,9 4.0 >572
metal parts

Brush holder to enclosure - 240 8,0 >10,8 8,0 >10,8
Pole of switch to handle - 240 8,0 >10,8 8,0 >10,8
Commutator to back - 240 8,0 8,7 8,0 8,7
bearing

Internal wire to handle -- 240 4.0 >52 4.0 >52
Motor core to accessible -- 240 4.0 >52 4.0 >52
parts

Lacquered winding to stator - 240 2,0 2,3 2,0 2,3
core

Lacquered winding to rotor -- 240 2,0 2,4 2,0 24
core

Lacquered winding to -- 240 6,0 >7,8 6,0 >7,8
accessible surface

Supplementary information:
- Creepage and clearance values of Table 10 do not apply to crossover points of motor windings.

28.2 TABLE: Distance Through Insulation Measurements P
Distance Through Insulation di Between: Urm.s. Test Voltage Required di Di
V) V) (mm) (mm)
Live parts to shaft 240 N/A 2,0 2,2
Rotor core to shaft 240 N/A 1,0 11
Brush holder to enclosure 240 N/A 2,0 >2,6

Supplementary information:
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29.1 TABLE: Ball Pressure Test P
Part under test Plastic material type Test Temperature Impression
(°C) Diameter (mm)
Enclosure Refer to Table 23.1 125 1,0
Supplementary information:
29.2 TABLE: Glow Wire Test P
Test Conditions................... . | Test according to IEC 60695-2-11 —
Test temperature (°C) ......... 1 1550°C _
Test Specimen Material type Specified Layer | Material ignited, | Specified Layer | Other remarks
placed Yes/No under Test
underneath Test Specimen
Specimen ignited, Yes/No
Enclosure Refer to Table Yes No No N/A
23.1
Supplementary information:
29.3A TABLE: Proof Tracking Test, Annex G P
Test Conditions................... . | Test according to IEC 60112 —
Test solution...........cccevene . | Test solution A —
Test Voltage (V) ...cccocvvene 11175 _
Specimen under test Material type Tracking Rate of Other remarks
occurred, Yes/No | Tracking
Enclosure / Handle Refer to Table 23.1 No 30s N/A
Supplementary information:
29.3B TABLE: Needle-flame Test, Annex F N/A
Test ConditionS..........cccvevveieenennn . | Test according to IEC 60695-2-2 —
Duration of flame application (S) ...: _
Test temperature (°C) .......cccoevveene : _
Specimen under test Material type Material Tissue Paper | Pine-wood Other remarks
ignited, Ignited, Scorched,
Yes/No Yes/No Yes/No
Supplementary information:
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Clause Requirement + Test Result - Remark Verdict

K12.1 TABLE: Normal Temperature Test for Battery Tool N/A

TEStVORAGE ..o

Ambient temperature (°C) .....cccvvevrvenerniinienienns!

Input current (A) / Input Wattage (W).......c.occveeenl

Speed control setting:

Measurement at: Temperature rise, (°C) Allowed Limit

Supplementary Information:
Status of overload protector at end of test [ ] No change [ ] Opened during the Test [ ] N/A

K.18.1 TABLE: Battery Tool Abnormal Operation N/A
Resistance Protector Test Charring or
Abnormal conditions (max. 10 mQY) | Operated? repeated burning of test Other remarks

3 more times materials?

a) Terminals of detachable
battery pack with exposed
terminals shorted

b) Motor terminals shorted

¢) Motor rotor locked

d) Cord between battery tool
and separable battery pack
shorted

e) Cord provided the tool and
the charger shorted

f) Any two uninsulated parts of
opposite polarity in battery tools
shorted

Supplementary Information:

L.18.201 TABLE: Battery Tool Abnormal Operation N/A

Abnormal conditions Resistance Protector Test Charring or Other remarks
(max. 10 mQ) Operated? repeated burning of test
3 more times materials?

a) Terminals of detachable
battery pack with exposed
terminals shorted

b) Motor terminals shorted

c¢) Motor rotor locked

TRF No. IEC60745_1J
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L.18.201 TABLE: Battery Tool Abnormal Operation N/A
Abnormal conditions Resistance Protector Test Charring or Other remarks

(max. 10 mQ) Operated? repeated burning of test
3 more times materials?

d) Cord between battery tool and
separable battery pack shorted

e) Cord provided the tool and the
charger shorted

f) Any two uninsulated parts of
opposite polarity in battery tools
shorted

Supplementary Information:
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ATTACHMENT TO TEST REPORT IEC 60745-1

EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES

Hand-held motor-operated electric tools - Safety - Part 1: General requirements

Differences according to................:

EN 60745-1:2009 + A11:2010

Attachment Form No......................
Attachment Originator ..................:

Master Attachment .........cccceeeeeeel

EU_GD_IEC60745_1J

Date (2012-02)

TUV SUD Product Service GmbH

Copyright © 2012 IEC System for Conformity Testing and Certification of Electrical EQuipment
(IECEE), Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN)

and, where applicable,

his authorised representative .............cccccevceerieeenen :

6 ENVIRONMENTAL REQUIREMENTS

6.1 Noise (Test accordingto § 6.1.1 — § 6.1.2.8) -
NOISE MEeasSUreMeENts .......cccoceeveereeneeneene e : | Refer to the relevant Part 2 P

6.1.2.9 Declaration and verification of noise emission --
values
[ (o] . ) i | Lpa = 83 dB(A); P
[N (o102 | ' Koa = 3 dB(A)
Lpcpeak (AB) .veviieierierierieeeie e : N/A
Kpcpeak (AB) .vvviieieierieiieescrie e :
LW [AB(A)] e ;| Lwa = 94 dB(A); P
KW [AB(A)] et ' Kwa = 3 dB(A)

6.2 Vibration (Test according to § 6.2.1 — § 6.2.6) --
Vibration measurements Refer to the relevant Part 2 P

6.2.7.1 Reported vibration value -
Work mode - vibration emission value a (m/s?)....: |an = 4,5 m/s? P
Uncertainty K (m/s2)...........ccccoeeveviiiiiinenennl |[K=1,5 m/s?

6.2.7.2 Declaration of the vibration emission value --
(instruction manual)
Work mode - vibration emission value a (m/s?)....: |an = 4,5 m/s? P
Uncertainty K (m/s?).........cccocvvvviviviievneeennnl | K= 1,5 m/s?

8 MARKINGS AND INSTRUCTIONS

8.1 Business name and address of the manufacturer | Refer to marking plate —

Designation of the tool...........cccoceeveiiiiieciicnee :

Refer to marking plate

TRF No. IEC60745_1J
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Designation of series Or type .........ccovvveveeiecneenieenn : | Refer to marking plate —
Year of manufacture ........................................ | Refer to marking plate —

8.12 Additional: P

The translations must be bearing the words
"Translation of the original instructions”, and they
must be accompanied by a copy of the "Original
instructions".

Replacement: P
They include the business name and address of
the manufacturer and, where applicable, his
authorised representative. Any address is sufficient
to ensure contact.

Additional: P
They include the designation of the tool and series
or type as required by 8.1, including

description of machine such as "drill", "planer" etc.
8.12.2 (Za) Emissions (EN 60745-1:2009) -

1) The noise emission according to 6.1.2.

2) Recommendation for the operator to wear P
hearing protection.

3) The vibration emission according to 6.2. --

Vibration emission < 2.5 m/s?, stated in the N/A
instruction

Vibration emission > 2.5 m/s? value given in the P
instruction

4) The following information: --

- that the declared vibration total value has P
been measured in accordance with a standard
test method and may be used for comparing
one tool with another.

- that the declared vibration total value may P
also be used in a preliminary assessment of
exposure.

5) A warning: --
— that the vibration emission during actual use P

of the power tool can differ from the declared
total value depending on the ways in which the
tool is used; and
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- of the need to identify safety measures to P
protect the operator that are based on an
estimation of exposure in the actual conditions
of use (taking account of all parts of the
operating cycle such as the times when the tool
is switched off and when it is running idle in
addition to the trigger time).

19 MECHANICAL HAZARDS

19.1 Additional: N/A
For fixed guards that are to be removed at the
place of use as part of the routine maintenance
procedure, as described in the instruction manual,
the fastenings must remain attached to the guard
or to the tool.

21 CONSTRUCTION

21.71 Additional: Specified by the relevant Part --
In normal use a dust hazard to health is expected |2
following point must be fulfilled:

a) Integral dust collection devices, or N/A

b) Devices, which allow the connection of external P
dust collection equipment, or

if not reasonably protected practicable, no dust is N/A
thrown in the direction of the operator.

ANNEX K BATTERY TOOLS AND BATTERY PACKS

K.8.1 Replacement: N/A
Battery tools are marked with:

Rated voltage(s) or rated voltage range(s), (V) ...... : —

Symbol for nature of SUPPIY......cccereeriiiiiiiiieiee : —

Business name and address of the manufacturer —
and, where applicable,
his authorised representative ............cccoceveeneenienn :

Designation of the tool.........cccccovceeiivee e, : —

Designation of series or type .......ccccevvveveenecieenieenn : —

Year of MANUIACLUIE ........ovveeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaaenens : —

Detachable or separable battery packs are marked N/A
with:

Rated voltage(s) or rated voltage range(s), (V) ...... : —

Symbol for nature of SUPPIY......cccevvriiiiiiiieeie : —

Name or trade mark or identification mark of the —
manufacturer or responsible vendor ....................... :

Model or type reference.........cccoceeveeeieeiecnc e : —
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Manufacturer’s address or country of origin ........... : —

Additional markings not leading to N/A
misunderstanding permitted ..............cccceeiiiiienenn :

ANNEX L BATTERY TOOLS AND BATTERY PACKS PROVIDED WITH MAINS
CONNECTION OR NON-ISOLATED SOURCES

L.8.1 Replacement: --
Tools that can be supplied directly from the mains
shall be marked with the following.

In the case of tools supplied directly from the N/A
mains, these markings shall include those for both
mains and battery operation:

Rated voltage(s) or rated voltage range(s), (V) ...... : —

Symbol for nature of supply........ccccovvevicieeiiieeens : —

Rated input, (W) or rated current (A).........cccceeeeeeee. : —

Business name and address of the manufacturer —
and, where applicable,
his authorised representative ............ccccceeeveveeeeeeee, :

Designation of the tool .........cccccce v, : —

Designation of series or type.......ccccevvveeeeviveeeennne, : —

Symbol for Class ... : —

Year of MaNUfaCtUre ...........eeveeeeeveeeeeeeeeeeeeeeeeeeeeneennns : —

Non-isolated sources that can supply a tool are N/A
marked with the following:

Rated voltage(s) or rated voltage range(s), (V) ...... : —

Symbol for nature of supply........ccccovveviiieeiiieeens : —

Rated input, (W) or rated current (A).........cccoeeeeneee. : —

Name or trade mark or identification mark of the —
manufacturer or responsible vendor ....................... :

Model or type reference........cccccccvvveviceeevcieee e, : —

Symbol for Class ... : —

Manufacturer’s address or country of origin ........... : —

L.8.1.201 Replacement: N/A
Tools, other than those that can be supplied
directly from the mains, are marked with:

Rated voltage(s) or rated voltage range(s), (V) ...... : —

Symbol for nature of SUPPIY......cocveriiiiiiiiiiiieee : —
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Business name and address of the manufacturer —
and, where applicable,
his authorised representative ............cccccevveneeniennn :

Designation of the tool.........ccccecvevvve v : —

Designation of Series or type......ccccccvevveevveesiveennns : —

Year of manufacture ..........ccccoeveeeeeee : —

Detachable or separable battery packs are marked N/A
with:

Rated voltage(s) or rated voltage range(s), (V) ...... : —

Symbol for nature of SUPPIY......c.ceveeiiriiiiiiieiee : —

Name or trade mark or identification mark of the —
manufacturer or responsible vendor ....................... :

Model or type reference........ccooveveeneeneene e, : —

Manufacturer’s address or country of origin ........... : —

Additional markings not leading to N/A
misunderstanding permitted ............c.ccoooeeiieieenenn :

ZB ANNEX ZB, SPECIAL NATIONAL CONDITIONS (EN) N/A

ZC ANNEX ZC, NATIONAL DEVIATIONS (EN) N/A
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