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Government of India
Ministry of Electronics & Information Technology

Standardisation Testing & Quality Certification Directorate
ELECTRONICS REGIONAL TEST LABORATORY (NORTH)

New Delhi-110020

TEST REPORT
IEC 60127- 6

Fuse holders for miniature cartridge fuse-links

Report Reference No. ................. ]

ERTL(N)/90(4)-2018-19/Q0327

Date of ISSUB.....ccuiceeeiiiriiiiiieenernnn : 07/01/2019

No. of Pages 22

Testing Laboratory ....................... : Electronics Regional Test Laboratory (North),
e[ o e e : S-Block, Okhla Industrial Area, Phase-II,

New Delhi-110020

Applicant’'s name....................... :

M/s Protectron Electromech Pvt. Ltd.

Address: . :

No. 44, 29th Cross, 7th Main Road, BSK Industrial Area,
BSK 2nd Stage, Bangalore — 560070

Test specification:

e I e et e e ey :

IEC 60127-6, Edition 2.0 2014-09

eStPIOcedUmR L i ommiimeraiss :

FS Compliance

Non-standard test method............:

N/A

Test Report Form No. ................. :

IEC60127_6A

Test Report Form(s) Originator ....... :

ERTL(North), Delhi, India

MER R e : Dated 2015-10
Test item description...........cvccveee. : Panel Mount Fuse Holder
TR0 DT Rt o e R Rt : ﬁ@
M/s Protectron Electromech Pvt. Ltd.

Manufacturer...........cccoocvvvviiiiiienns :

No. 44, 29th Cross, 7th Main Road, BSK Industrial Area,
BSK 2nd Stage, Bangalore — 560070

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

P8028-A2-2

Rl S e vas )

10A, 250V

Test item particulars.............ccoccooceenenenennn.

Classification of installation and use...............

..., Panel Mount Fuse Holder for 6.3mm x 32mm fuse links as per IEC

60127-2
Terminal Serew-/ Solder Quick-connect/othersolderless-terminal
Type Unexpesed-f Exposed
Mounting Panel Mounted /Base-/Printed-Circuit Board
Fastening (on panel) Fixing nut fshap-in
Fastening (on PCB) Selder-+Rlug-n
Insertion of fuse carrier Screw FBayenet/plug-in
Class of Construction H-elass1-[X] Class IT
Protection against electric shock Category : Wﬁheuhn&egml—pse&est&en-{ﬁg-)-/-wuth integral protection ( PC2) fwith
Pollution degree (PD) ..o.vvveverereererersereeneres b1 PD2 [lPp3
Over voltage category (OVC) ...coeveevvrnseenes Hovetr Hoven X ove 1

Summary of testing:

Fuse-holders designed for panel mounting complies to all relevant
requirements of IEC 60127-6, 2014

. e
)\ /
Tested by:%o}‘\ %"\
DEEPIKA GAHLOT
SCIENTIST 'B’
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Government of India
Ministry of Electronics & Information Technology
Standardisation Testing & Quality Certification Directorate
ELECTRONICS REGIONAL TEST LABORATORY (NORTH)
New Delhi-110020

TEST REPORT NUMBER DATE

PAGE NO..

ERTL(N)/90(4)-2018-19/Q0327 07/01/2019

20f 22

IEC 60127-6

Tests performed (name of test and test clause):

6. Marking

9. Protection against electric shock

10. Clearances and creepage distances
11. Electrical requirements

11.1.2 Humidity preconditioning

11.1.3 Measurement of insulation resistance
11.1.4 Dielectric strength test

11.2 Contact resistance

12. Mechanical requirements

13. Thermal requirements

14. Endurance

115.1 Resistance to rusting

U R e N R el

Date of receipt of testitem.............ccocooevvvevevccveennn. 09/10/2018

Date(s) of performance of tests ...................cococooouee.. 09/10/2018 to 27/12/2018

Laboratory conditions:

AmbleRtTEmpPETallIe s i g serant 528 51C

Al e R I R SR e e 45-75% RH

Sample Conditions Good

Date (s) of performance of tests :

General remarks:

The test results presented in this report relate only to the object tested.

“(see Enclosure #)" refers to additional information appended to the report.
“(see appended table)" refers to a table appended to the report.

Throughout this report a comma (point) is used as the decimal separator.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.

holder fasten on panel by Fixing nut and fuse inserted by screw cap.

General product information : Panel Mount Fuse Holder for 6.3mm x 32mm fuse links as per IEC 60127-2. Fuse

PHYSICAL DATA

INSULATOR BODY
TERMINALS

CAP DESIGN
FUSE LINK SIZE
PANEL THICKNESS

BAKELITE

COPPER ALLOY, TIN—PLATED
SCREW—-IN

6.30x3.2mm

2.0—-4.0mm MAX

ELECTRICAL DATA

MAXIMUM RATED VALUE

" DIELECTRIC WITHSTANDING
INSULATION RESISTANCE
CONTACT RESISTANCE

10A 250V AC

2K VAC, 3K VDC
1000 MO AT 500VvDC .
20 m MAX

~oblh
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Government of India
Ministry of Electronics & Information Technology
Standardisation Testing & Quality Certification Directorate
ELECTRONICS REGIONAL TEST LABORATORY (NORTH)
New Delhi-110020

TEST REPORT NUMBER DATE PAGE NO.
ERTL(N)/90(4)-2018-19/Q0327 07/01/2019 3of 22
IEC 60127-6
Clause |Requirement + Test | Result - Remark | Verdict

Photograph of Fuse Holder
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Marking & Details on Fuse Holder
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Government of India

Ministry of Electronics & Information Technology
Standardisation Testing & Quality Certification Directorate
ELECTRONICS REGIONAL TEST LABORATORY (NORTH)
New Delhi-110020
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TEST REPORT NUMBER DATE

PAGE NO.
ERTL(N)/90(4)-2018-19/Q0327 07/01/2019 4of 22
IEC 60127-6
Clause |Requirement + Test | Result - Remark [ Verdict
TEST PLAN
Test No. of Parameters Sub-
Group | No. | samples clause
0 15 Marking 6
(1-15)
1 1.1 3 Protection against electric shock 9
1.2 (1- 3) Clearance, creepage distance 10
1.3 Insulation resistance, dielectric strength ,impulse withstand voltage 11.1
1.4 Mechanical strength of the fuse-holder fastening on panels 12.6
2 2.1 3 Contact resistance 11.2
2.2 (4-6) Compatibility between fuse-holder and fuse-link 12.3
2.3 Mechanical strength of the connection between fuse-base and fuse- carrier 12.4
2.4 Impact test ' 12.5
245 Terminals of fuse-bases 12.7
3 34 3 Rated power acceptance test including endurance test 13.1
(7 -9) 14
4 4.1 3 Resistances to abnormal heat and fire 13.2
(10-12)
5 5.1 3 Resistances to vibration 12.8
5.2 (13-15) | Resistance to rusting 15.1
5:3 Resistances to cleaning solvents 15.2
23@*"9’ I |
oAl TRF No. [EC60127_6A N
Tested by: Approving Authority Issued by: b\ g
DEEPIKA GAHLOT MANOJ KUMAR 444 VED PRAKASH 9 ﬁ
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Government of India

New Delhi-110020

Ministry of Electronics & Information Technology
Standardisation Testing & Quality Certification Directorate
ELECTRONICS REGIONAL TEST LABORATORY (NORTH)

TEST REPORT NUMBER DATE PAGE NO.
ERTL(N)/90(4)-2018-19/Q0327 07/01/2019 50of 22
IEC 60127-6
| Clause [Requirement + Test | Result - Remark [ Verdict
TEST FOR GROUP -0
(SAMPLE NO. 1-15)
MARKING P
Name or trade mark of the manufacturer f’@ P
Catalogue or type reference P8028-A2-2 P
Additional marking See Below s
Rated voltage in Volts 250VAC P
Power acceptance in watts together with the rated current in amperes (45) 10A P
Additional marking is not placed on the front of the fuse-holder In compliance P
Marking easily legible and indelible; test of indelibility with water & petroleum In compliance P
spirit
Colour coding: if colour coding is used, it is in accordance with Appendix A No colour coding N/A
(IEC 60127-1)
(Q (
GDU%%\ TRF No. IEC60127_6A DA iy
Tested by: 0 Approving Authority Issued bykASH
DEEPIKA GAHLOT MANOJ KUMAR 4, VE&;\'ELL}ST B ovy
SCIENTIST ‘B’ SCIENTIST ‘'C oﬂo‘j S



Government of India

New Delhi-110020

Ministry of Electronics & Information Technology
Standardisation Testing & Quality Certification Directorate
ELECTRONICS REGIONAL TEST LABORATORY (NORTH)

TEST REPORT NUMBER DATE PAGE NO.
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IEC 60127-6
Clause |Requirement + Test | Result - Remark [ Verdict
TEST FOR GROUP 1
(SAMPLE NO. 1-3)
9 PROTECTION AGAINST ELECTRIC SHOCK o
9.1 Category PC1. N/A
Additional means are provided to protect against electric shock N/A
9.2 Category PC2 In compliance P
9.2.1 | The fuse-holder so designed that See Below P
- live parts not accessible when the fuse-holder is properly assembled and Compliance verified P
correctly installed on the front panel of equipment with fuse-carrier and gauge |with Gauge No. 6
No. 3 or No. 6 according table 3 or table 4 inserted into the fuse-base
- live parts not accessible either during insertion or removal of the fuse-carrier | In compliance P
by hand or with the aid of a tool or after the fuse-carrier has been removed
9.2.2 | Compliance with standard test finger In compliance P
9.3 Category PC3 N/A
- live parts not accessible when the fuse-holder is properly assmbled and N/A
correctly installed on the front panel of equipment with fuse-carrier and gauge
No. 3 or No. 6 according table 3 or table 4 inserted into the fuse-base
- live parts not accessible either during insertion or removal of the fuse-carrier N/A
by hand or after the fuse-carrier has been removed
Compliance with a rigid test wire of 1 mm diameter N/A .
10 CLEARANCES AND CREEPAGE DISTANCES P
10.1 GENERAL
10.3 Clearances In compliance P
Minimum clearances with regard to the rated voltage, the overvoltage category |In compliance P
and the specified degree of pollution shall not be less than as specified in (refer appended table)
Table 9 / Table 10
Impulse voltage test, 11.1.2 if minimum clearance less than as specified N/A
table 9/ table 10.
Clearances shall not be smaller according to Table F.2 ( IEC 60664-1:2007) In compliance P
Rated voltage below 125V , comply to impulse voltage as per Table 8 N/A
10.4 | Creepage distances In compliance P
Minimum creepage distances with regard to the rated voltage, pollution degree, |In compliance P
insulation material are not be less than as specified Table11 ( refer appended table)
Rated voltage below 125V,comply to impulse voltage as per Table 11 N/A
111 ELECTRICAL REQUIREMENTS P
141 Insulation resistance, dielectric strength and impulse withstand voltage P
11.1.1 | Mounting P
a) | Fuse-holder for panel or base mounting:Mounted on a metal plate with the Fuse-holder for panel P
thickness (s) specified by the manufacturer. A test gauge according table 9 and | mounting
with or without the fuse-carrier inserted into the fuse-base.
Fuse-holder with screw-in fuse-carrier.Fitted in normal way with following Fuse-holder with P
torque: screw-in fuse-carrier
Diameter of fuse-carrier: Torque: -—--
Up to and including 16 mm 0,268 Nm In compliance P
Over 16 mm, up to and including 25 mm 0,402 Nm N/A
b) | Fuse-holder for PC board, mounted on a test PC board according to annex A. | Fuse-holder for panel N/A
mounting
If also for panel use, with a front panel metal plate of thickness (s) | .. mm N/A
A test gauge according to table 12 and with or without the fuse-carrier inserted N/A
into the fuse-base
Fuse-holder for PC board mounting by soldering (through-hole types) have a N/A
BINCSACIGIOLNIN .t A COSOL I W e e e 114
\} TRF No. [EC60127_6A
Tested by: ' ’k\"\ Approving Authority Issued by: ﬁLll Y H3
DEEPIKA GAHLOT MANOJ KUMAR VED PRAKASH Ny
SCIENTIST ‘B’ SCIENTIST ‘C’ /5}}0} SCIENTIST ‘B’ vg.
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Government of India

New Delhi-110020

Ministry of Electronics & Information Technology
Standardisation Testing & Quality Certification Directorate
ELECTRONICS REGIONAL TEST LABORATORY (NORTH)

TEST REPORT NUMBER DATE PAGE NO.
ERTL(N)/90(4)-2018-19/Q0327 07/01/2019 7of 22
: IEC 60127-6
Clause |Requirement + Test | Result - Remark | Verdict
11.1.2 | Humidity preconditioning In compliance P
Mounted fuse-bases according to clause 11.1.1 and seperate, not inserted In compliance P
fuse-carriers are submitted to the humidity preconditing
relative humidity between 91 % and 95 % In compliance P
temperature t = (40 £2) °C In compliance P
kept in the chamber for 48 h In compliance P
11.1.3 | Measurement of insulation resistance between In compliance P
DC Test voltage of 2X-Uy (min. 100 V) for one minute 500Vdc P
For Unexposed fuse-holder N/A
...the terminals N/A
2 10 MQ for functional, basic or supplementary insulation N/A
= 20 MQ for reinforced or double insulation N/A
...the terminals and the metal mounting or frontpanel plate N/A
2 10 MQ for functional, basic or supplementary insulation N/A
220 MQ for reinforced or double insulation N/A
..the terr_ninals and any other metal pa_rts which may be in contact with the N/A
mounting plate, e.g. base fixing devices
= 10 MQ for functional, basic or supplementary insulation N/A
= 20 MQ for reinforced or double insulation N/A
...the terminals and a metal foil covering the whole of the accessible N/A
surface
2 10 MQ for functional, basic or supplementary insulation N/A
= 20 MQ for reinforced or double insulation N/A
Fuse-holder with a rated voltage of < 125 V are in accordiance with the N/A
requirements of Table 12.
For Exposed fuse-holder In compliance P
...the terminals P
210 MQ for functional, basic or supplementary insulation N/A
2 20 MQ for reinforced or double insulation 1.6GQ | 1.6GQ | 1.7GQ P
...the terminals and the mounting plate In compliance P
210 MQ for functional, basic or supplementary insulation N/A
2 20 MQ for reinforced or double insulation 1.9GQ [1.9GQ | 1.8GQ P
Fuse-holder with a rated voltage of < 125 V are in accordiance with the N/A
requirements of Table 12..
11.1.4 | Dielectric strength test In compliance P
11.1.5 | AC Test voltage as per Table 12 for one minute applied between ---
For Unexposed fuse-holder N/A
...the terminals N/A
for functional, basic or supplementary insulaton | ... Vv N/A
fonireinforced ondoublelmsulgiion ™= 2t L L . . . e i e Vv N/A
...the terminals and the metal mounting or front-panel plate N/A
for functional, basic or supplementary insulaton | \" N/A
forreinforced onidoublelinstiationtis SHlEaT SIn 0 mali Rl Deie e TR Vv N/A
..the terminals and any other metal parts which may be in contact with te N/A
mounting plate, e.g. base fixing devices
for functional, basic or supplementary insulaton | ... V N/A
forireinforcediondetblelinstilatomiiiitic e o 0 L Rl R Vv N/A
...the terminals and a metal foil covering the whole of the accessible N/A
surface
for functional, basic or supplementary insulation seesV, N/A
forreinforcediondoublefingulation = 1 1 aal Seahut R i o DD | Rainess V N/A
No breakdown or flashover shall occur N/A

A
Tested by: %U'Y% \

TRF No. IEC60127_6A
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IEC 60127-6 .
Clause |Requirement + Test Result - Remark | Verdict
For Exposed fuse-holder In compliance P
...the terminals P
for functional, basic or supplementary insulation e\ N/A
for reinforced or double insulation 3000 V P
...the terminals and the mounting plate P
for functional, basic or supplementary insulaton | ... \' N/A
for reinforced or double insulation 3000V P
No breakdown or flashover shall occur No breakdown or P
flashover occured
Fuse-holder with a rated voltage of < 125 V are in accordiance with the N/A
reguirements of Table 12.
Impulse Withstand Voltage Test In compliance P
Impulse withstand voltage as per Table 8 Specified as OVC- llI P
Three impulses of each polarity Withstand impulse P
Test
For Unexposed fuse-holder , between N/A
...the terminals N/A
for functional, basic or supplementary insulaton | ... V N/A
iofifeinicrcediondotblelinSH | a0 e S | e Vv N/A
...the terminals and the metal mounting or front-panel plate N/A
for functional, basic or supplementary insulaton | . Vv N/A
for reinforced or double insulation TP (| eeskoan Vv N/A
...the terminals and any other metal parts which may be in contact with te N/A
mounting plate, e.g. base fixing devices
for functional, basic or supplementary insulaton | ... Vv N/A
fofkreiniorcediondoublclinS U ation SR e R e Vv N/A
.the terminals & a metal foil covering the whole of the accessible surface N/A
for functional, basic or supplementary insulaton ~~ [..... Vv N/A
forireinforced R dolb clinSllaton i o s [T Vv N/A
No breakdown or flashover shall occur N/A
For Exposed fuse-holder , between In compliance P
...the terminals In compliance P
for functional, basic or supplementary insulaton [ ... V N/A
for reinforced or double insulation 6000 V P
...the terminals and the mounting plate In comlpiance P
for functional, basic or supplementary insulaton | .... Vv N/IA
for reinforced or double insulation 6000 V P
No breakdown or flashover shall occur No breakdown or P
flashover occured
Fuse-holder with a rated voltage of < 125 V are in accordiance with the N/A
requirements of Table 12.
12.6 Mechanical strength of the fuse-holder fastening on panels P
12.6.1 | Fixing nut fastening P
The fuse-base was mounted with supplied fixing elements, including gasket, on | In compliance P
a steel-plate according to the manufacturer’'s instructions
The fixing nut of a one-hole mounted fuse-base was screwed on and off five In compliance P
times with following torque:

Thread diameter: Torque: | In compliance P
Up to and including 12 mm 0,6 Nm |In compliance P
 greater than 12 mm, up to and including 18 mm 1,2 Nm N/A.
greater than 18 mm, up to and including 30 mm 2,4 Nm N/A
After the test, no changes which would impair its further use In compliance P

Tested by: Awbi}
DEEPIKA GAHLOT
SCIENTIST ‘B’

TRF No. IEC60127_6A
Approving Authority

MANOJ KUMAR %‘,ﬁ{lu

SCIENTIST 'C’
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Clause |Requirement + Test | Result - Remark | Verdict
12.6.2 | Fixing screw fastening N/A
Fixing screws, bolts or nuts of a multi-hole mounted fuse-base were screwed on N/A
and off five-times with following torque:
Thread diameter: Torque: -
2 mm 0,25 Nm N/A
2,5 mm 0,4 Nm N/A
3 mm 0,5 Nm N/A
3,5 mm 0,8 Nm N/A
4 mm 1,2 Nm N/A
5 mm 2,0 Nm N/A
8 mm 2,5 Nm N/A
>8 mm 3,5 Nm N/A
After the test, no changes which would impair its further use. N/A
12.6.3 | Snap-in fastening Fixing by nut on Panel N/A
12.6.3.2| Tests and requirements N/A
12.6.3.2 Verification of Mechanical strength of the fuse-holder fastening on panels N/A
1 They was performed with an engaged snap-in fastening and the fuse-holder N/A
has lie flat on the surface of the mounting plate.
The thickness of the mounting plate and the diameter of the mounting-hole N/A
corresponding to the specifications of the manufacturer
The mounting plate was positioned in any convenient orientation N/A
12.6.3.2 Insertion force F1 N/A
2 Insertion Force < 20N or as specified by manufacturer [ N N/A
12.6.3.2| Withdrawal force F2 N/A
3 Withdraw! Force increased from N to 50N N/A
12.6.3.2| Acceptance criteria in the above tests N/A
4 Cracks, chipping and breakage of the fuse-holder base due to the mechanical N/A
stress of F1 and F2 shall not appear
\(
M\/ﬂo\ TRF No. [EC60127_6A QL\ \ S
Tested by: 0 Approving Authority Issued by: :
DEEPIKA GAHLOT MANOJ KUMAR VED PRAKASH o §.j.
Mooz 4 scEnnsT e | VY
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Clause |Requirement + Test Result - Remark [ Verdict
TEST FOR GROUP 2
(SAMPLE NO. 4-6)
12 Contact resistance P
If fuse link , IEC 60127-2 See below (MQ P
- average value shall not exceed 5mQ 3.94 | 406 | 4.07 P
- individual value shall not exceed 10mQ 478 | 491 | 470 P
If fuse link , IEC 60127-3 N/A
- average value shall not exceed 1110 G s | e ey mQ N/A
- individual value shall not exceed (e e | e mQ N/A
12 MECHANICAL REQUIREMENTS In compliance P
12.3 Compatibility between fuse-holder and fuse-link In compliance P
The maximum gauge No. 1 or gauge No. 4 according table 3 or table 4 was | Compliance verified P
inserted in and withdrawn from the fuse-holder and fuse-carrier, if amy, 10 with Gauge No. 4
times according table 3
For fuse-holders having screw-in fuse-carriers: These carriers was fitted in the | In compliance P
normal way for each operation with following torque:
Diameter of fuse-carrier: Torque ( 2/3 of values -
specfied in Table 13):
Up to and including 16 mm 0,268 Nm In compliance P
Over 16 mm, up to and including 25 mm 0,402 Nm N/A
For fuse-holders having bayonet fuse carriers there are no special torque N/A
requirements.
- No visible damage N/A
- No looseing of parts
- In the most unfavourable position, the minimum gauge No. 2 or gauge No. 5
shall not fall from the fuse- carrier.
112 Contact resistance P
If fuse link , IEC 60127-2 See below (mQ P
- average value shall not exceed 402 | 417 | 419
5mQ
- individual value shall not exceed 488 | 489 | 474 P
10mQ
If fuse link , IEC 60127-3 N/A
- average value shall not exceed 10mQ N/A
- individual value shall not exceed 15mQ N/A
The screw-in fuse-carrier: In compliance P
Was screwed in with following torque( 2/3 of value in Table 13):
12.4 | Mechanical strength of the connection between fuse-base and fuse- In compliance P
carrier
12.4.1 | Screw and bayonet connections In compliance P
For the following test the fuse-carrier is fitted with the maximum gauge No. 1 | In compliance P
or gauge No. 4 according to table 3 and inserted in the fuse-base, mounted
according to 12.1.
12.4.1 a| Torque test on fuse-carriers In compliance P
Fuse-carrier was screwed on five times with following torque: In compliance P
up to and including 16 mm 0,4 Nm In compliance, dia. of P
fuse carrier 7.35mm
Greater than 16 mm, up to and including 25 mm 0,6 Nm N/A
g)@ 1%0\ TRF No. IEC60127_6A QH .
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Clause [Requirement + Test | Result - Remark | Verdict
12.4.1b | Tensile test on fuse-carriers Incompliance P
Screw-in or bayonet fuse-carrier:Was subjected for 1 min to following axial | Incompliance P
pull:
Diameter of fuse-carrier: Axial pull: Incompliance P
Up to and including 16 mm 25 N Incompliance, dia. of P
fuse carrier 7.35mm
Over 16 mm, up to and including 25 mm 50 N N/A
For fuse-holders where fuse-carriers are flush with the fuse: The axial pull N/A
test is not required.
During and after the tests: Incompliance P
- the fuse-carrier has securely held in the fusebase.
- do not show any damage impairing its further use.
12.4.2 |Plug-in connections N/A
Insertion & withdrawl! forces: 10 times as specified by manufacturer N/A
Contact resistance N/A
If fuse link , IEC 60127-2 N/A
- average value shall not exceed 5mQ N/A
- individual value shall not exceed 10mQ N/A
If fuse link , IEC 60127-3 N/A
- average value shall not exceed Lelnare S e mQ N/A
- individual value shall not exceed keImi o) < TR S e e mQ N/A
12.5 Impact test ( for panel mounted fuse holders only) P
The front of the fuse-holder is then subjected to 3 blows with a Withstand the test P
springoperated hammer with impact energy of 0,35 + 0,03 J
After test, In compliance P
- No serious damage
- live parts have not become exposed
- no distortion as to impair compliance with clause10
If doubt, compliance with 11.1,5 N/A
12.7 Terminals of fuse-base P
12.7.1 | Terminals with screw- type clamping or Screwless clamping N/A
Test and requirements: According IEC 60999-1 N/A
12.7.2 | Terminals for soldering In compliance P
12.7.2, | Tag terminals In compliance P
1
Designed for being soldered with a soldering iron In compliance P
12.7.2. | Size Min. Hole dia. 1.4mm P
1.1 Observed dia. 1.99mm
Terminals of the fuse-base allows connection of rigid conductors, solid or And it can accomodate P
stranded and flexible conductors as per Table 17 max. Cross section of
conductor 1.5mm?>
soldering terminals shall have hole to pass the conductor In compliance P
12.7.2. | Robustness of termination In compliance P
1.3a) |TestUa1 of IEC600 68-2-21 : axial force of 20 N In compliance P
No damage which would impair normal operation In compliance P
Bending test according to test Ub of IEC 60068-2-21 method 2 used P
If applicable method 1, otherwise method 2 P
No damage which would impair normal operation In compliance P
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Clause |Requirement + Test | Result - Remark | Verdict
12.7.2. | Solderability, wetting ( soldering iron method) : In compliance P
1.3 b) Test Ta, IEC 60068-2-20 In compliance P
accelerated ageing 155°C , 4h/16h Accelerated ageing P
155°C , 4h
Method 2 Soldering iron size "B" Method 2, Soldering P
iron size "B"
Bit dia. 3mm
Temperature 350°C, Immersion time:: 2-3s In compliance P
- the solder have wetted the test area In compliance P
- no droplets
12.7.2. | Resistance to soldering heat, soldering iron method In compliance P
1.3 ¢c) |TestThb of IEC 68-2-20: In compliance P
Method 2 Soldering iron size "B" In compliance B
Temperature 350°C / 370°C , Immersion time: 10s In compliance P
No damage which would impair normal operation In compliance P
;2.7.2. Wire and pin terminals N/A
12.7.2. | General N/A
2.1 For use with printed boards or other applications N/A
12.7.2. |Size N/A
212 No special requirements N/A
12.7.2. | Robustness of termination: N/A
2.3a) |TestUa1 of IEC 60068-2-21 : axial force of 20 N N/IA -
No damage which would impair normal operation N/A
Bending test according to test Ub of IEC 60068-2-21 N/A
If applicable method 1, otherwise method 2 N/A
No damage which would impair normal operation N/A
12.7.2. | Solderability, wetting, solder bath method N/A
2.3 b) | TestTa, IEC 60068-2-20 N/A
accelerated ageing 155°C , 4h/16h N/A
Method 1 N/A
Immersion temperature and Immersion time as per Table1 N/A
The dipped coating surface shall be covered with a solder coating with no
more than small amount of scattered imperfections such as pin holes or N/A
unwetted areas . These imperfections shall not be concentrated in one area.
12.7.2. |Resistance to soldering heat, solder bath method: N/A
23c) | TestTa, IEC 60068-2-20 N/A
Method N/A
Immersion temperature : 260°C and Immersion time : 5 s N/A
No damage which would impair normal operation N/A
12.7.3 | Quick-connect male tab terminals N/A
12.7.3. |Size N/A
2 Dimensions according to:IEC 61210. N/A
12.7.3. | Robustness of termination N/A
3 Tensile test N/A
Test Ua1 of |IEC 600 68-2-21 N/A
Tensile force F1, Table18 ( IEC 60127-6) N/A
Compressive test N/A
Compressive force F2 , Table18 ( IEC 60127-6) N/A
No damage which would impair normal operation N/A
?})&5‘}?\%A TRF No. IEC60127_6A -?\‘ﬁ S
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| Clause |Requirement + Test |  Result - Remark | Verdict
12.7.4 | Quick connect male tab terminals combined with solder tag terminals N/A
12.7.2.1 | Tag terminals N/A
Designed for being soldered with a soldering iron N/A
12.7.2.1.| Size N/A
1 Terminals of the fuse-base allows connection of rigid conductors, solid or N/A
stranded and flexible conductors as per Table 17
soldering terminals shall have hole to pass the conductor N/A
12.7.2.1.| Robustness of termination N/A
3a) Test Ua1 of IEC600 68-2-21 : axial force of 20 N N/A
No damage which would impair normal operation N/A
Bending test according to test Ub of IEC 60068-2-21 N/A
If applicable method 1, otherwise method 2 N/A
No damage which would impair normal operation N/A
12.7.2.1.| Solderability, wetting ( soldering iron method) : N/A
3b) Test Ta, IEC 60068-2-20 N/A
accelerated ageing 155°C , 4h/16h N/A
Method 2 Soldering iron size "B" N/A
Temperature 350°C, Immersion time:: 2-3s N/A
- the solder have wetted the test area N/A
- no droplets
12.7.2.1.| Resistance to soldering heat, soldering iron method N/A
3c) Test Th of IEC 68-2-20: N/A
Method 2 Soldering iron size "B" N/A
Temperature 350°C / 370°C , Immersion time: 10s N/A
No damage which would impair normal operation N/A
12.7.3 | Quick-connect male tab terminals N/A
;2.7.3. Size N/A
Dimensions according to:IEC 61210, N/A
12.7.3. | Robustness of termination N/A
3 Tensile test N/A
Test Ua1 of IEC 600 68-2-21 N/A
Tensile force F1, Table18 ( IEC 60127-6) N/A
Compressive test N/A
Compressive force F2 , Table18 ( IEC 60127-6) N/A
No damage which would impair normal operation N/A
\@ \
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TEST FOR GROUP 3
(SAMPLE NO. 7-9)
13 THERMAL REQUIREMENTS In compliance P
131 Rated power acceptance test In compliance P
13.1.1 | Genaral In compliance P
13.1.2 | Mounting Panel Mounting P
As specified in 13.1.2 In compliance P
13.1.3 | Dummy Fuse- links A2/4010 P
Fuse-link with defined resistance Table 19/ Table 20 40 mQ P
13.1.4 | Temperature measurement as per Figure 11 ,(°C) Ta1 |23°C |23°C |23°C P
Ambient Temp. near Fuse Holder inside the Panel Tx, 235 |235 |235 P
Temp. on Screw Cap T 303 |304 |304 P
Temp. on Fuse Holder Enclosure inside the Panel T, 33.7 |338 |33.8 P
Temp. on Fuse Holder Terminals Tn 443 445 (445 P
Maximum allowable temerature as per Table 21 85°C P
13.1.5 | Power accptance at Ty : 23°C Ta1:23°C, 4 W
Power acceptance at higher ambient temperature T,, assigned by the P
manufacturer Tas:
13.1.7 | Test current (AC/DC) 10 A P
Temperature stability reached In compliance P
14 ENDURANCE P
14.1 GENERAL P
fuse holders shall be sufficiently resistance to heat & to mechanical stress P
14.2 Rated power accptance test, 13.1, for 500h
fuse-holder shall be in a satisfactory condition. It shall not have suffered any P
deformation that would impair its correct operation
11.1.3 | Measurement of insulation resistance between In compliance B
DC Test voltage of 2X:Uy (min. 100 V) for one minute 500Vdc P
For Unexposed fuse-holder N/A
...the terminals N/A
= 10 MQ for functional, basic or supplementary insulation N/A
2 20 MQ for reinforced or double insulation N/A
..the terminals and the metal mounting or frontpanel plate N/A
= 10 MQ for functional, basic or supplementary insulation N/A
=220 MQ for reinforced or double insulation N/A
..the terrpinals and any othen_' r.netal parts which may be in contact with the N/A
mounting plate, e.g. base fixing devices
2 10 MQ for functional, basic or supplementary insulation N/A
2 20 MQ for reinforced or double insulation N/A
..the terminals and a metal foil covering the whole of the accessible N/A
surface
= 10 MQ for functional, basic or supplementary insulation N/A
= 20 MQ for reinforced or double insulation N/A
Fuse-holder with a rated voltage of < 125 V are in accordiance with the
requirements of Table 12. N/
For Exposed fuse-holder In compliance P
...the terminals B
210 MQ for functional, basic or supplementary insulation N/A
= 20 MQ for reinforced or double insulation 1.4GQ [1.4G0|1.5G0Q
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Clause |Requirement + Test | Result - Remark | Verdict
...the terminals and the mounting plate In compliance P
210 MQ for functional, basic or supplementary insulation N/A
2 20 MQ for reinforced or double insulation 1.8G0Q [1.8GQ[1.9GQ P
Fuse-holder with a rated voltage of < 125 V are in accordiance with the N/A
requirements of Table 12..
11.1.4 | Dielectric strength test In compliance B
AC Test voltage as per Table 12 for one minute applied between In compliance P
For Unexposed fuse-holder N/A
...the terminals N/A
for functional, basic or supplementary insulaton [ V N/A
forieifiorcedicrdbibleinstlatich S L0 1 1 St TR e e V N/A
-..the terminals and the metal mounting or front-panel plate N/A
for functional, basic or supplementary insulaton [ V N/A
foEBinforcedoridoliHe iNSHaions S lEREie. - 0 s . e V N/A
...the terminals & any other metal parts which may be in contact with te N/A
mounting plate, e.g. base fixing devices
for functional, basic or supplementary insulaton [ V N/A
for'relifercedoridotblieinstilation = 50 0 0 7 - i e V N/A
-.the terminals & a metal foil covering the whole of the accessible surface N/A
for functional, basic or supplementary insulaton [ V N/A
forirelnforced or.dotbleinsulation RS as Gaie [ V N/A
No breakdown or flashover shall occur N/A
For Exposed fuse-holder In compliance P
...the terminals P
for functional, basic or supplementary insulaton [ ... V N/A
for reinforced or double insulation 3000 V P
...the terminals and the mounting plate P
for functional, basic or supplementary insulation |, vV N/A
for reinforced or double insulation 3000 V P
No breakdown or flashover shall occur In compliance P
Fuse-holder with a rated voltage of < 125 V are in accordiance with the N/A
requirements of Table 12.

12.3 Compatibility between fuse-holder and fuse-link P
The maximum gauge No. 1 or gauge No. 4 according table 3 or table 4 was Gauge No. 4 used P
inserted in & withdrawn from the fuse-holder and fuse-carrier, if amy, 10 times
For fuse-holders having screw-in fuse-carriers:These carriers was fitted in the | In compliance P
normal way for each operation with following torque:

Diameter of fuse-carrier: Torque (2/3 as_specfied in Table 13): | In compliance P
Up to and including 16 mm 0,268 Nm In compliance P
Over 16 mm, up to & including 25 mm 0,402 Nm N/A
For fuse-holders having bayonet fuse carriers there are no special torque Fuse-holders having N/A
reguirements. screw-in fuse-carriers
- No visible damage N/A
- No looseing of parts
- In the most unfavourable position, the minimum gauge No. 2 or gauge No. 5
shall not fall from the fuse- carrier.
% 1
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Clause |Requirement + Test | Result - Remark | Verdict

11.2 Contact resistance P
If fuse link , IEC 60127-2 See below (mQ P
- average value shall not exceed 10mQ 555 || 5.661 |6i75 P
- individual value shall not exceed 15mQ 6.09 [6.19 |6.19 P
If fuse link , IEC 60127-3 N/A
- average value shall not exceed MO e mQ N/A
- individual value shall not exceed Uetmi) =~ F et mQ N/A
1}@\&\/ 4
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TEST FOR GROUP 4
(SAMPLE NO. 10-12)
13.2 Resistance to abnormal heat and fire P
13.2.1 | Needle-flame test according to IEC 60695-11-5 In compliance P
Duration of application of flame: (10 + 1)s
No ignition of the tissue paper or scorching of white pine board In compliance P
13.2.2 | Glow wire ignition test In compliance P
GWIT & GWFI as per |IEC 60695-2-12 & IEC 60695-2-13 respectively In compliance P
GWIT : 775°C Withstood GWFI N/A
GWFI : 850°C In compliance P
W \
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TEST FOR GROUP 5
(SAMPLE NO. 13-15)
12.8 Resistance to Vibration P
test Fc of IEC 60068-2-6 In compliance P
12.8.1 Mounting In compliance P
The fuse-holder mechanically connected to the test apparatus according IEC 68-2- | In compliance P
47 by ist normal mounting method
12.8.3 Measurement and requirements In compliance P
12.8.3.1 Severity (minimum level) In compliance P
- Fregency range: 10 to 55 Hz In compliance P
- Displacement amplitude 0,35 mm or acceleration 5 g In compliance P
- Number of sweep cycles: 5 in each axis In compliance P
12.8:3.2 Axis of vibration In compliance P
3 mutually perpendicular axes In compliance P
12.8.3.3 Functional checks In compliance P
During vibration, the electrical continuity between the contacts not In compliance P
interrupted
12.8.2.4 Final measurements In compliance P
the fuse-holder shows no serious damage in the sense of the standard In compliance P
11.2 Contact resistance P
If fuse link , IEC 60127-2 See below (mQ) P
- average value shall not exceed 5mQ 4.07 4.24 4.02 P
- individual value shall not exceed 10mQ 4.78 4,98 4.61 P
If fuse link , IEC 60127-3 N/A
- average value shall not exceed 10mQ N/A
- individual value shall not exceed 15mQ N/A
15 ADDITIONAL REQUIREMENTS P
151 Resistance to rusting In compliance P
Ferrous parts are adequately protected against rusting In compliance P
Traces of rust on sharp edges and any yellowish film removable by rubbing | Traces of rust neither
are ignored on spring nor on fixing P
nut
15.2 Refi)stance to cleaning solvents (fuse holders for PC board mounting N/A
only
Test according to IEC600 68-2-45 clause 3.1.1, cleaning solvents N/A
cleanig solvent : propan-2-ol (isopropyl alcohol) or similar solvent exept for N/A
solvent containing freon.
Solvent temperature : (23 £ 5)°C N/A
Duration of immersion (5 + 0,5)min N/A
Conditioning : Method 2 (without rubbing) N/A
Recovery time: not less than 1 h
Final measurement . -visual inspection N/A
1.1.4 Dielectric strength test N/A
AC Test voltage as per Table 12 for one minute applied between N/A
For Unexposed fuse-holder N/A
...the terminals N/A
for functional, basic or supplementary insulaton | .. V N/A
for reinforced or double insulaton- | ... V N/A
...the terminals and the metal mounting or front-panel plate N/A
for functional, basic or supplementary insulaton | ... V N/A
forreinfoicediordoliblEiNsiaionE: & e e e V N/A
\ |
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Details of Test Equipment used

Sl. Nomenclature Make Model/ Type No. | Calibration Validity
01 Digimatic Caliper Mitutoyo, Japan CD-6"CSX 03/07/2019
02 AC Power Source Extech 6730 18/01/2019
03 Test Probe of @12mm & Length 80mm | In-house Fabricated | - Traceability unscheduled
04 Climatic Chamber Weiss-Tech C-340-40 21/11/2018
05 Climatic Chamber Hot-Pack 1523 02/07/2019
06 Hipot Analyzer Chroma 19055 09/02/2019
07 Glow Wire Tester Friborg, GW1000/4 19/12/2018
08 Adjustable Impact Hammer Eiborg™ =~ 1 T = 31/08/2019
09 Digital Multimeter Rishabh Rishmulti-18S 02/11/2019
10 Mobile Corder Yokogawa MV-230 23/10/2019
11 Temp. Controlled Soldering Iron ERSA = e 23/10/2019
12 Torque Meter Tohnichi 2-0T 21/08/2019
13 Digital Force Gauge Chattilon DRC-200N 31/07/2019
14 Needle Flame Burner In-house 02/11/2019
15 Vibration Test System Arun Hurley PA500SM 07/09/2019
-16 Dc POWER Supply 10V, 500A AHR e Traceability unscheduled
17 Impulse Tester EM Test VSS500N 23/05/2019
18 Climatic Chamber Pacific Dynamic PEDC-3.6-S 10/02/2019

a) This Test Report pertains to item tested for the parameter(s) mentioned in the test results .
b) Uncertainty has been taken into consideration while declaring the result of the parameter(s).

c) The Item meet the requirements of the applicable standard / specification
d) Any other remarks (if any) :Nil
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IEC 60127-6
Clause |Requirement + Test | Result - Remark | Verdict
10.3 | TABLE: Clearances(mm) N/A
Overvoltage category 1l N/A
Rated voltage ( V) Pollution Degree| Type of insulation N/A
Functional, basic Reinforced | 2 3 Basic Functional | Supplementary Reinforced/ | Verdict/
or supplementary | or double mm mm mm double Remark
Insulation insulation mm
32 32 0.2 0.8 -- - -- - --
63 -- 0.2 0.8 -- - - - --
125 63 0.5 0.8 -- - - == -
250 125 e 1 -- - - - -
-- 250 3.0 3.0 - -- -- -- -
Supplementary Information | Considered for Overvoltage category IlI
10.3 TABLE: Clearances(mm) P
Overvoltage category | 1 P
Rated voltage ( V) Pollution Degree| Type of insulation P
Functional, basic or | Reinforced 2 3 Basic | Functional | Supplementary | Reinforced/ | Verdict/
supplementary or double double Remark
Insulation insulation :
125 -- 1.5 1:5 - - - - -
250 125 3.0 3.0 - - -- -- -
- 250 5.5 5.5 -- - -- @ P
@ 7.5mm between terminal and accessible mounting metal plate
14.4 mm between terminals from inside
10.4 | TABLE: Creepage distances (mm) [IR
Rated Creepage distance  Pollution degree
voltage 2 3 Type of insulation P
(V) Material group Material group
(mm) (mm) (mm)
I I la/lllb I I Illa/lllb B*) S R*) Verdict
32 0.53 0.53 0.53 153 153 i3 -- - = =
63 0.63 0.9 1.25 1.6 1.8 2.0 -- = = =
125 0.75 1.05 1.5 1.9 2.1 2.4 -- = = =
250 1.25 1.8 2.5 3.2 3.6 4.0 -- - @ P
* B=Basic, S=Supplementary and R=Reinforced
@ 7.5 mm between terminal and accessible mounting metal plate
14.4 mm between terminals from inside
L ﬂ%"“
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IEC 60127-6

Clause |Requirement + Test

| Result - Remark [ Verdict

...the terminals and any other metal parts which may be in contact N/A
with te mounting plate, e.g. base fixing devices
for functional, basic or supplementary insulaton | ... V N/A
for reinforced or double insulaton | ... V N/A
...the terminals and a metal foil covering the whole of the accessible N/A
surface
for functional, basic or supplementary insulaton | ... V N/A
for reinforced or double insulaton | ... V N/A
No breakdown or flashover shall occur N/A
For Exposed fuse-holder N/A
...the terminals N/A
for functional, basic or supplementary insulaton | .. vV N/A
for reinforced or double insulation N/A
...the terminals and the mounting plate N/A
for functional, basic or supplementary insulation N/A
for reinforced or double insulation N/A
No breakdown or flashover shall occur N/A
Fuse-holder with a rated voltage of < 125 V are in accordiance with the N/A
requirements of Table 12.
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Clause |Requirement + Test | Result- Remark | Verdict
11.2 TABLE : Contact Resistance P
15 2. 3. 4, B Average Max.
Sample | mQ) | (mQ) ma) (mQ) mQ) (mQ) mq) (mQ) maQ) (mQ) maQ) (mQ)
4 30328 AN 3.34 3.89 4.56 3.76 4.43 4.78 3.62 3.59 3.04 4,78
5 3.34 | 438 3.49 4.40 4.48 3.82 4.91 4.19 ey 4.22 4.06 4.91
6 3ar|mar32 4.55 4.70 4.52 3.49 3.19 4.61 3.69 4.39 4,07 4.70
GROUP 2
After Compatibility between fuse-holder and fuse-link ( 12.3)
11.2 TABLE : Contact Resistance P
iz 24 3. 4. 5. Average Max.
Sample | mQ) | (mQ) mQ) (mQY) mQ) | (mQ) mQ) (mQ) mQ) (mQ) mQ) (mQ)
4 SIB5N|R453D 3.38 3.92 4.59 3.96 4.47 4.88 3.68 3.67 4.02 4.88
5 3.38 | 4.41 3:53 4.45 4.68 3.89 4.89 4.49 3.67 427 4.17 4.89
6 321 | 4.35 4.58 4.74 4.62 3.69 3.49 4.71 3.99 4.49 4.19 4.74
GROUP 3
After Rated power acceptance test including endurance test( 13.1 and 14)
1612 TABLE : Contact Resistance. P
il 2] %) 4. o5 Average | Max.
Sample | m0) (mQ) ma) (mQ) mQ) | (mQ) mQ) (mQ) mQ) (mQ) | mQ) (mQ)
7 5.34 5.47 5.43 5.47 5.56 | 6.09 5.43 5.48 5:67 | 559 5555 6.09
8 6.19 5:32 5550 570 5{52 5.49 555 5.61 5.69 | 5.39 5.56 6.19
9 5.33 6.18 6.09 5.44 5.48 5.82 5.91 6.19 5.57 5.44 535 6.19
GROUP 5
After Resistance to Vibration ( 12.8)
112 TABLE : Contact Resistance. P
1l 2 3. 4. & Average | Max.
Sample | mQ) (mQ) mQ) (mQ) mQ) | (mQ) maQ) (mQ) ma) (mQ) MQ) (mQ)
13 3.39 4.65 337 4.77 3.41 4.64 3.49 4.69 3.57 4.78 4.07 4.78
14 4.34 4.76 3.19 4.40 4.48 3.82 4.91 4.98 3.27 422 4.24 4.98
15 3.19 4.32 4.18 4.20 4.60 3.49 3.48 4.61 3.72 4.39 4.02 461
po 4
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