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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POTENTIOMETERS FOR USE IN ELECTRONIC EQUIPMENT -

Part 6: Sectional specification:
Surface mount preset potentiometers

FOREWORD

1) The I§C (International Electrotechnical Commission) is a worldwide organization for standar omprising
all nagional electrotechnical committees (IEC National Committees). The object promote
interngtional co-operation on all questions concerning standardization in the electfical a fields. To
this ehd and in addition to other activities, the IEC publishes International 3ta aration is
entrugted to technical committees; any IEC National Committee interested\in with may
participate in this preparatory work. International, governmental and no s liaising
with fhe IEC also participate in this preparation. The IEC collabd ernational
Organfization for Standardization (ISO) in accordance with conditions ween the
two ornganizations

2) The fprmal decisions or agreements of the IEC on technlc sible, an
intern tlonal consensus of oplnlon on the relevant subjects sentation
from

3) The dpcuments produced have the form of recommend Y ationakuse and are published ip the form
of st ndards technical Specmcatlons te ’ i &- are accepted by thg National
Com

4) In order to promote international unification ndertake to apply IEC International
Standprds transparently to the maximum ,ext i their national and regional standards. Any
diver ‘ { ational or regional standard shall pbe clearly
indicafed in the latter

5) The IEC provides no markiig prqcedure al and cannot be rendered responsiblje for any
equipment declared to be in

6) Attentjon is drawn to th 3 i t elem nts of th|s International Standard _may be the subject
of patent rights .

Internafional St s been prepared by IEC technical commiftee 40:

Capaci

The tex

FDIS Report on voting
\/ 40/1288/FDIS 40/1324/RVD

Full infdrination on the voting for the approval of this standard can be found in the r
voting indicated-imtheabove tabte:

bport on

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This Sectional Specification is to be used in conjunction with IEC 60393-1:1989.

The committee has decided that the contents of this publication will remain unchanged
until 2008. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended

A bilingual version of this publication may be issued at a later date.
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POTENTIOMETERS FOR USE IN ELECTRONIC EQUIPMENT -

Part 6: Sectional specification:
Surface mount preset potentiometers

1 General
1.1  Scope
This Int r use in

electronlic equipment.

1.2 Qbject

The oblect of this standard is to prescribe preferred ratings and chra erisgics| and to
select the appropriate quality assessment procedures, tes

IEC 60393-1 and to give general performance requiremen s tYpR of patentiomejter.

ectional
are not

Test seyerities and requirements prescribed in Deta
Specification shall be of equal or higher perfor
permittgd.

1.3 Normative references

cument.

The follpwing referenced documents a
' edition

For datgd references, only

termin-

drsion in

cleaning solvents

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td — Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface
mounting devices (SMD)

IEC 60393-1:1989, Potentiometers for use in electronic equipment — Part 1. Generic
Specification

Amendment 1 (1992)

IEC 60410:1973, Sampling plans and procedures for inspection by attributes
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IEC QC 001001:2000, /IEC Quality Assessment System for Electronic Components (IECQ) —
Basic rules

IEC QC 001002-3:1998, /IEC Quality Assessment System for Electronic Components (IECQ) —
Rules of procedure — Part 3: Approval procedures

1.4 Information to be given in a Detail Specification

Detail Specifications shall be derived from the relevant Blank Detail Specification.

Detail Specifications shall not specify requirements inferior to those of the generic, sectional
or Blank-Beta-Speeification-

When rmore severe requirements are included, they shall be lisied i . b Detail
Specifigation and indicated in the test schedules, for example by anastenisk.

NOTE The information given in 1.4.1 and 1.4.3 may, for convenience, be py

The follpwing information shall be given in each Detail quoted
shall preferably be selected from those given in the appraopriatg i ectional
Specifigation.

1.41 Outline drawing and dimensions

The De surface mount presef poten-
tiomete g surface mount potentiometer
with oth

Dimens Jol9) i affect interchangeability and mpunting,
shall be

Normall body.
Where i ) e/detail dimensions required for inspection purposes,
such dir 8 awing forming an annex to the Detail Specificafion.
Recomrj s shall be given in Detail Specification.

When th ieddeawing Js other than described above, the Detail Specification shpll state
such dir s i ation as will adequately describe the surface mount potentiomgter.

1.4.2 Mounting

The Detail Specification shall give guidance on methods of mounting for normal use.

Mounting for test and measurement purposes (when required) shall be in accordance with the
following Subclauses?, unless otherwise specified.

1.4.2.1 Surface mount potentiometers shall be mounted on a suitable substrate; the method
of mounting will depend on the potentiometer construction. The Detail Specification shall
indicate which material is to be used for electrical measurements.

The substrate shall have metallized land areas of proper spacing to permit mounting of
surface mount potentiometers, and it shall provide electrical connection to the surface mount
potentiometer terminals. The details shall be specified in the Detail Specification.

1 The text of 1.4.2 and its Subclauses will be integrated in a future edition of IEC 60393-1.
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Examples of test substrates for mechanical and electrical tests are shown in Figures 1 and 2
respectively. If another mounting method applies, the method should be clearly described in
the Detail Specification.

1.4.2.2 When the Detail Specification specifies wave soldering, a suitable glue, details of
which may be specified in the Detail Specification, shall be used to fasten the component to
the substrate before soldering is performed.

Small dots of glue shall be applied between the conductors of the substrate by means of a

suitable

device securing repeatable results.

The surface mount potentiometers shall be placed on the dots using tweezers. In order to

ensure
be mov

The substrate with the surface mount potentiometers shall be

100 °C

The su

adjusted to have a pre-heating temperature of 80 °

5 °C,

The soldering operation shall be repeatg

The sub

1.4.2.3

proceddure applies:

a) The
Sn/H
Alte
cons

b) The

the {est substrate

c) The
platg
and
not |

NOTE 1
such as f]
measuren

L

d about.

or 15 min.

pstrate shall be soldered in a wave soldering

bnd a soldering time of 5s £ 0,5 s.

be silver bearing (2 % minimum)
b solder togethe 3¢ X, as stated in test T of IEC 600
native solders > 40N\or 83/37 may be used on surface mountg
truction g ¢ 2

surface mo

b avoid contamjnation. Care is taken to maintain cleanliness in test chambers and during

entss

hall not

pven at

thall be
260 °C

D-45).
g

eutectic
58-2-20.
whose

breas of
areas.

der, hot
215 °C
, but for

andling is
post test

NOTE 2
NOTE 3

The Detall Specification may require a more restricted temperature range.
If vapour phase soldering is applied, the same method may be used with the temperatures adap

ted.
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Dimensions in millimetres.

0,5%0,1
— < 15
iy ( 05£0,1 ’<E— 4ﬁ>‘
A |
Y L _ 1L /7 10
2+0,1 %/% |\ V. 9
%% 1L @ 8
" 3501" | | N ////////////////////////////%‘ 6
Note 3 N
%/% [\ W/////////////////////////‘ 4
: A\
. “\O-X
Y Pl s, 0
1 -
IEC 1420003
Key
;"ﬁi Solderable areas.
Dimensio
NOTE 1
NOTE 2
NOTE 3
ay hot be suitable for impedance measurements)
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Dimensions in m

Key

Dimensio

NOTE 1

NOTE 2

1.4.3

The style shall be presented by a d

chosen

The style designation
is also given.

1.4.4

The res

the measuring pwints 4

position

1.4.5

The rat
Section

1.4.5.1

1 2 3 4 5

6

< 30 mm >

illimetres.

2

IEC 1421/03

e
"'"I):"'ﬁ"_ Solderable areas.

. Areas which shall not be solderable (covered with non-solderableNa

Material: 90 % to 98 % alumina.
Thickness: 0,635 mm + 0,05 mm.

for each Detail Specification.

Resista@ z

erraspynd

rbitrarily

ification

rescribe
cify the

of this

Rated resistance range

See 2.2.1. The preferred values are those of the E-series of IEC 60063 and/or the 1,
2, 5 series.

NOTE When products approved to the Detail Specification have different ranges, the following statement should

be added

1.4.5.2

: “The range of values available in each style is given in the register of approvals”.

Bump and shock

The bump and shock tests are considered to be alternatives. The Detail Specification shall

indicate

which test has been selected.
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1.4.6 Marking

The Detail Specification shall specify the content of the marking on the surface mount preset
potentiometer and on the body.

Surface mount preset potentiometers are generally not marked on the body. If some marking
can be applied, the surface mount preset potentiometer shall be clearly marked with the rated
resistance and many of the remaining items in 2.4 of IEC 60393-1.

All items shall be marked on the package. Deviations from the above mentioned requirements
shall be specifically stated.

2 Preferred ratings, characteristics and test severities

2.1 referred characteristics

The vallies given in the Detail Specification shall preferably be ing:
211 Preferred climatic categories

The sufface mount preset potentiometers covered Specification are
classifigd into climatic categories according to t i

The lower and upper category tempe jy state

test shall be chosen from the following:
Lower ¢

Upper ¢

The se\ ests are the lower and upper category tempgratures
respecti on of some surface mount preset potentiometers, these
tempera will © een two of the preferred temperatures given in the IEC p0068-2
series. i preferred temperature within the actual temperature fange of
the surf tiometer shall be chosen for this severity.

21.2 perature coefficients and temperature characteristics of resistance

The prjnerred limits¥of change in resistance for the temperature characteristic of registance
are givelnin Table 1

Each line in the Table gives the preferred temperature coefficient and corresponding
temperature characteristics for 20 °C to 70 °C and limits of change in resistance for the
measurement of the temperature characteristic of resistance (see 4.14 of IEC 60393-1) on
the basis of the category temperature ranges of 2.1.1 of this Sectional Specification.
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Table 1 — Temperature coefficients and temperature characteristics of resistance

Temper- | Temper- Temperature characteristic of resistance

ature ature (limits of percentage change in resistance)

coeffi- charac-

cient teristic Reference temperature/ Reference temperature/

20/70 °C lower category temperature upper category temperature

107%/K % +20/-65 | +20/-55 | +20/-40 | +20/-25 +20/+85 | +20/+100 | +20/+125 | +20/+155
+1 000 5 18,5 7,5 +6 4,5 16,5 18 +10,5 +13,5
+ 750 +3,75 16,4 15,63 4,5 +3,38 14,88 16 +7,88 +10,13
+ 500 +2,5 14,3 +3,75 +3 +2,25 +3,25 +4 +5,25 16,75
+ 250 1525 2715 188 =5 =13 162 +8,38
+ 150 0,75 +1,3 +1,15 10,9 +0,68 +0,98 +P,05
+ 100 +0,5 +0,85 +0,75 +0,6 +0,45 +0,65 \ ,35
+ 50 +0,25 10,43 +0,375 +0,3 +0,23 +0,325 \;J?,675
+ 25 +0,125 10,215 +0,188 +0,15 +0,113 +0,162 10,34
NOTE 1 |Potentiometers having an upper category temperature of +85/ measired between 20 °C
and 70 °d.
NOTE 2 [If measurements are required at additional temperatureg, these shalkhe specified in the Detail
Specificafion.

9

3

O
50
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21.3 Limits for change in resistance and output ratio

For each stability class, the preferred limits for change in resistance and output ratio for each
of the tests listed in the heading of Table 2 are as indicated.

Table 2 — Limits for change in resistance and output ratio

Stability | 4.38 4.34 2.1.3.1 of this 4.43.2 4.22 4.35
class |Climatic sequence |Change of Sectional Electrical Thrust and Vibration
temperature Specification endurance pull on
4.39 Shear at 70 °C spindle
Damp heat,
steady state 2.1.3.2 of this 4.43.3
Sectional Electrical
4.40 . Specification endurance at \(
Mechanical Substrate upper category
endurance bending test temperature
4.43.2 2.1.3.3 of this
Electrical Sectional
endurance at 70 °C Specification
4.43.3 Resistance to A
Electrical soldering heat
endurance at 4.35
upper category Vibration
temperature
4.36
Bump G
4 7
Sho
Uay
AR between terminals AR between AU_-
erminals a and ag
b (See NOTE 2)
f\
10 |+(10 % R+0,5 Q) +(5 CR¥0A Q) |£(15 % R+0,5 Q) +5 % +7,5 %
S (5 % R+<? : %R+0,1 Q) +(7,5 % R+0,1 Q) +2 % +3 %
3 +(3 % R+0 1 % R+0,05 Q) |+(5 % R+0,1 Q) 1 % 2%
2 152 % R+0/§&Q +(1 % R+0,05 Q) |+(3 % R+0,1Q) 1% 2%

NOTE 2 |Thec ange i

ge ratio A shall be expressed in percent of the total applied voltage.

C

NOTE 1 |The clause K\the eMof the Table refer to IEC 60393-1, unless otherwise specifiefl.

2.1.31 es on) test?

2.1.3.1.1 _{Jest conditions: the surface mount potentiometer shall be mounted as decribed
in1.4.2

The potentiometer shall be subjected to test Ue; of IEC 60068-2-21, under the following
condition.

A force of 5 N shall be applied to the surface mount potentiometer body progressively, without
shock, and shall be maintained for a period of 10 s + 1 s.

2.1.3.1.2 Requirements: the surface mount potentiometer shall be visually examined in the
mounted state. There shall be no visible damage.

2 The text of 2.1.3.1, 2.1.3.2, 2.1.3.3 and 2.1.3.4 and their Subclauses will be integrated in a future edition of
IEC 60393-1.
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Substrate bending test (formerly bond strength of the end face plating

2003(E)

)

2.1.3.2.1 The surface mount potentiometer shall be mounted on an epoxide woven glass
printed board, as described in 1.4.2.

2.1.3.2.2 The resistance of the surface mount potentiometer shall be measured as specified
in 4.6 of IEC 60393-1.

2.1.3.2.3 The potentiometer shall be subjected to test Ue; of IEC 60068-2-21 using the
conditions as prescribed in the relevant Specification for deflection D and the number of

bends.

2.1.3.2.4 The resistance of the surface mount potentiometer shall be measured as specified

in4.6 o0
with th

Specifidation.

2.1.3.2.
remove

2.1.3.2.
visually

2.1.3.3
2.1.3.3.

procedure | or procedure Il of 4.3 of IE

bt measured in 2.1.3.2.2 shall

b The printed board shall be allowed to recover fro
| from the test jig.

h

6 Final inspection and requirements: the surfac gmeters ¢
examined and there shall be no visible damage

Resistance to soldering heat

| If drying is called for in it>shall be stated

When th
test, th
shall thgn be measured as
2.1.3.3.2 Unless othefwi
shall be 3
a) for gll potentd

IEC 60068-2-20y

s not designed for use in printed boards, as indicated by th
method 1B of test Tb of IEC 60068-2-20, with the following cor

mpared
Detail

d then

hall be

whether

erability
sistance

g tests

st Tb of

sulating

e Detail
ditions:

cmpérature of the solder bath: 350 °C + 10 °C;

— depth of immersion from the component body: 3,5f85mm,

— immersion time: 3,5 s £+ 0,5 s. The whole process of immersion, dwell in the bath and
withdrawal shall be completed in not more than 5 s or less than 3,5 s,

— method 2: soldering iron of test Tb of IEC 60068-2-20, with the following conditions:

-t

emperature of the soldering iron: 350 °C;

— soldering time: 10 s + 1 s.

The size of the soldering iron and the point of application shall be specified in the Detail
Specification.
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c) for surface mount potentiometers, apply test Td of IEC 60068-2-58. The relevant
Specification shall prescribe the severity and method to be used for the resistance to
soldering heat to be consistent with the surface mounting classification3.

2.1.3.3.3 After recovery, the potentiometers shall be visually examined. There shall be no
visible damage and the marking shall be legible.

The resistance shall be measured, as specified in 4.6 of IEC 60393-1, 24 h + 4 h (for surface
mount potentiometers 1 h to 2 h) after the test, unless it can be demonstrated that stability is
reached earlier.

The change of resistance with respect to the value measured in 2.1.3.3.1 shall not exceed the
limit prescribed in the relevant Specification

Bldering
e Detail

ng iron

relevant

Ffements

The tes

a) Allp

using a

b) Potentiomete
prin]ed beards

jcated by the Detail Specification as not being designed for|use on

Q

ol Vo Y o W)
U

4 4 O AN o
- OatirtenTperature.— 27 o I TUu U,

— immersion time: 2 s + 0,5 s;

— depth of immersion (from the component body): 631 mm.
2.1.3.4.3.2 The terminations shall be examined for good tinning as evidenced by free flowing
of the solder with wetting of the terminations.

2.1.3.4.4 When the solder bath method is not applicable, the Detail Specification shall define
the test method, test conditions and the requirements.

NOTE When the solder globule method is used, the soldering time is to be included in the requirements.

3 Under consideration.
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2.1.3.4.5 Surface mount potentiometers shall be tested in accordance with test Td of
IEC 60068-2-58. The relevant Specification shall prescribe the severity and method to be
used so that wetting, dewetting or resistance to dissolution or metallization is consistent
with the surface mounting classification4.

The Detail Specification shall also indicate the specific areas of the specimen to be examined
after dewetting.

The surface mount potentiometers shall meet the requirements as prescribed in the relevant
Specification.

214 Total mechanical travel

The preferred values shall be:

1) for 1ing|e turn rotary surface mount preset potentiometers:

the angle shall be specified in the Detail Specification.

2) for Igad screw actuated surface mount preset potentiory
2,4 12, 15 and 22 turns.

2.2 Preferred values of ratings

The valyies given in Detail Specificatio ably % gcted from the followinp:

2.2.1 Rated resistance

See 2.3[2 of IEC 60393-1

2.2.2

+30 %;

2.2.3

The pre
0,05 W;

The Defail Specificati pplies.

imdicated

4 Under consideration.
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1

100

Area of recommended
operation

Percentage of the
rated dissipation

0

70 °C.

\4

Lower category
temperature

Figure 3 — Rated dissipation curve

A larger area of operation may be given in the Detail Specifjcat
area given in Figure 3. In this event, the Detail Spe i
allowable dissipation at temperatures other than 70 °C

verified |by test.

An example of a derating curve having a larger dre

A

100

rcentage of the
ed dissipation

x
&g

»
Lt

70°C Upper category
temperature

IEC 1423/03

22/03

5 all the
aximum
shall be

Figure 4 — Rated dissipation curve with larger area of operation

224 Limiting element voltage

The preferred values of limiting element voltage are:

15V,30V,50V, 75V, 100V, 125V, 150 V, 200 V, 250 V and 300 V DC or AC r.m.s.
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225 Insulation voltage

The Detail Specification shall prescribe the value of the insulation voltage, rounded off to the
nearest 10 V. The numerical value of the insulation voltage shall be:

Normal air pressure: =1,42 times the limiting element voltage.
Low air pressure: at 8 kPa, two-thirds the value at normal air pressure.

2.2.6 Limits for insulation resistance

Unless jse-spec ified—in—the | be not
less thap 1 GQ after dry heat tests

2.3 Plreferred test severities

Test sgqverities given in the Detail Specification shall p om the

following:

2.31 Drying

Procedure 1 of 4.3 of IEC 60393-1, shall be used

2.3.2 Vibration
See 4.3

Frequerncy range:

Amplitu

Sweep

2.3.3
See 4.3E

Acceler

Number] of’ bumps: ~4 000 (total)

The Detail Specification shall prescribe the mounting method to be used (see 1.4.2).

234 Shock

See 4.37 of IEC 60393-1, with the following details:

Pulse shape: half sine

Acceleration: 500 m/s”

Pulse duration: 11 ms

Severity: 3 successive shocks in each direction per specimen

separate specimens to be used for each direction

The Detail Specification shall prescribe the mounting method to be used (see 1.4.2).
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2.3.5 Low air pressure

See 4.38.5 of IEC 60393-1, with the following details:

Air pressure: 8 kPa

2.3.6 Change of temperature

See 4.34 of IEC 60393-1, with the following details:

The duration of the exposure at the extremes of temperature shall be 30 min.

2.3.7 Mounting

See 1.4]2 of this Sectional Specification.

3 Quality assessment procedures

3.1 Sgtructurally similar components
Surface| mount preset potentiometers are considered as milar if {hey are

producgd with similar processes and materials, and 9 3 aminal dimens|ons but
different resistance values and temperature characte

3.2 Qualification approval

The progedures for qualification approvaNesting

The schedule to be used for quaI|f|c i i -bytlot and
periodiq testing is given ¢ ing| a fixed
sample gize schedule i

3.21 Qualific?‘

The fixgdd sample z shall be
represehtative of the t be the
complete range

The sample haII is i [ i i lues for
which dgprova . i i i critical
resistanice if \this_is withi i i . i ind sought
for mor Bcimens
represehtative o ici imi ple shall
contain| a proportlon of spemmens of the different reS|stance values havmg the closest
toleranceferwhich-approvs e-Hifferent

character|st|cs shall be proposed by the manufacturers chief mspector and shall be to the
satisfaction of the National Supervising Inspectorate (N.S.I.).

Spare specimens are permitted as follows:

a) One per resistance value and one per each temperature coefficient or temperature
characteristic value which may be used to replace the permitted defectives is Group 0.

b) One per resistance value and one per each temperature coefficient or temperature
characteristic value which may be used to replace specimens which are defective because
of incidents not attributable to the manufacturer.

When additional groups are introduced into the qualification approval test schedule, the
number of specimens required for Group 0 shall be increased by the same number as that
required for the additional groups.
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3.2.2 Tests
The complete series of tests specified in Table 3 are required for the approval of surface

mount preset potentiometers covered by one Detail Specification. The tests of each group
shall be carried out in the given order.

The whole sample shall be subjected to the tests of Group 0 and then divided for the other
groups.

Specimens found defective during the test of Group 0 shall not be used for the other groups.

“One defective” is counted when the number of surface mount preset potentiometers has not
satisfied the whole or part of the tests of the group.

The appgroval is granted when the number of defectives does not e : ified|number
of permissible defectives for each group or subgroup and tota Phissible
defectives.

brmissible
tained in
onditions

NOTE In Table 3 the fixed sample size test schedule is given.
defectiveg for different tests for groups of tests and gives, togethe
Clause 4 |of IEC 60393-1 and in Clause 2 of this Sectional Specificati
and performance requirements.

It is indicpted in Table 3 where, for the test methods, test conditio 8 a choice
has to belmade in the Detail Specification.

The cond|tions of test and the performance re identical

to those drescribed in the Detail Specification fo
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Table 3 — Fixed sample size test schedule for qualification approval -
Assessment level E

Subclause number D Sample size Performance
and test of or Conditions of test and criterion of requirements
IEC 60393-1 ND acceptability
(see NOTE 1) (see NOTE 1) (see NOTE 2) (see NOTE 1)
n c t
GROUP 0 ND 46+3 | 1 1
6)
4.4.1 Visual examination As in 4.4.1 of IEC 60393-1
4.6 Elg¢ment A{in 4.6.3 9f1EC|60393-1
registance
4.4.2 Dimensions i ilnthg’ Detail
(gpuging) igati
4.7 Terminal Resistance between a and b
registance Resistance between b and ¢ <\
4.4.4 Tagtal mechanical - Lead screw styles: \\
trgvel
Effective operating turns \>70 % of total mgchanical
travel
C > As specified in thg Detail
)/ Specification
4.4.6 Effective electrical > 70 % of the megsured
trgvel total mechanicdl travel
As specified in thg Detail
Specification
4.5 Cdantinuity As in 4.5.2 of IEC|60393-1
4.15 Rqdtational noi <...Qor... %R
(whichever is the preater)
4.12 Vdltage proof As in 4.12.5 of IEC 60393-1
(Irfsulated
potentiometer
only)
GROUP 1 8 1 1
4.18 See Detail Specification
2.13.4 \/ Aging, if applicable As in 2.13.4 of IEC 60393-6
of IEC ble
60393-6 [to pdtentio- Solder bath method: See Detail Specification
métérs which Tempgrature: 235°C+5°C
ra hot suitahle Duration: 2s £ 0,5 s
for total
immersion)
Solvent Solvent: ... ) .
4.45 resistance of Solvent temperature: ... See Detail Specification
marking (if Method 1
applicable) Rubbing material: cotton wool
Recovery: ...
£< %
4.14 Temperature Lower category temperature/20 °C R
characteristic of AR
resistance = o
20 °C/70 °C R <..%
£< %
20 °C/Upper category temperature R 0
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Subclause number

and test of
IEC 60393-1

(see NOTE 1)

or
ND

Conditions of test

(see NOTE 1)

Sample size
and criterion of
acceptability

(see NOTE 2)

n c

Performance
requirements

(see NOTE 1)
t

4.20

4.22

4.40

End stop torque

- For types fitted with end stops:
As specified in 4.20.1

Not less than five times the upper
limit of the starting torque (unless
otherwise stated by Detail Specifi-
cation)

Eortvnos-fittod awith clinaina
TP PP

As in 4.20.1 of IEC 60393-1

THrust and pull on
spjndle

Mgchanical
endurance

J
clutches:

As specified in 4.20.2

Only the thrust shall be applied.
The pull is not applicable

- Half of the specimens
As specified in 4.22.2
Continuity

- Remaining specimens

As specified

/>
N~ ELD

C 60393-1

22.2 of IEC 60393-1

SR

> Uab

A——< .. %
Uac

See Detail Specification

As in 4.40.6 of IEC 60393-1
AR<+(..% R+]|.Q)

...mN.mto ... mNfm

<...Qor...% R

(whichever is the preater)

GROUP 2<

\N

9
N
N

[1] 7 spe¢gimen 8
1.4.2 of |Mounting

Substrate material and spacing:

IEC see 2.3.7 of this Sectional
60393-6 Specification
AR<*(... % R+..Q

2.1.3.2 Substrate Element resistance ( % )
of IEC  bending test fo
60393-6 Visual examination No visible damage
2.1.3.3 Resistance to Visual examination ﬁz I\/r]i52i51|é362r$1falg;EeC 60393-6
of IEC soldering heat
60393-6 (not applicable AR<*(...% R+ ..Q)

to Element resistance

potentiometers . . ]

which are not Termmal resistance: R<..OQ

suitable for total Resistance between a and b R<..Q

immersion)

Resistance between b and ¢



https://iecnorm.com/api/?name=05413b3902edced22a189762663ae62a

60393-6 © IEC:2003(E) -21-
Subclause number D Sample size Performance
and test of or Conditions of test and criterion of requirements
IEC 60393-1 ND acceptability
(see NOTE 1) (see NOTE 1) (see NOTE 2) (see NOTE 1)
n c t
4.44 Component Solvent: ... See Detail Specification
solvent resistance Solvent temperature: ...
(if applicable) Method 2
Recovery
4.31 Sealing Temperature: 85 °C to 90 °C As in 4.31.3 of IEC 60393-1
(if applicable)
[2] 6 speg¢imens 6 1
1.4.2 of IEC 60393-6 Substrate:
Mg@unting . L
Visual examination N
Element resistance \ .. Q)
NOTE 4
See NO < \\X
4.34 CHange of Ta = Lower category temperatu \\\
tefnperature Ts = Upper category temperatyre \
Visual examination C > As in 4.34.5 of IE¢ 60393-1
. N
Output ratio alsb oy
/ UaC
Element resistance AR<#*(..% R+|.Q)
4.36 Bump (or shock)
(see 1.4.4.2 of
IEC 60398-6)
Q As in 4.36.3 of IEC 60393-1
AR<*(...% R+].Q)
4.37 Formounting method see Detail
ecifjcation
PulSe shape: half sine
Acceleration: 500 m/s?
Pulse duration: 11 ms
Visual examination As in 4.37.3 of IEC 60393-1
E:UIIIUIItICD;DtaIIbU ARSt . DOR+ . Q)
4.35 Vibration For mounting method see Detail
Specification
Frequency range: ... Hz to ... Hz
Amplitude: 0,75 mm or
acceleration 100 m/s? (whichever
is the less severe)
Sweep endurance:
Total duration: 6 h
(see NOTE 4)
Measurements during test
Electrical continuity There shall be no
(as specified in 4.35.4) discontinuity > 100 ps



https://iecnorm.com/api/?name=05413b3902edced22a189762663ae62a

— 22 -

60393-6 © IEC:2003(E)

Subclause number
and test of
IEC 60393-1

(see NOTE 1)

or
ND

Conditions of test

(see NOTE 1)

Sample size
and criterion of
acceptability

(see NOTE 2)

n c t

Performance
requirements

(see NOTE 1)

Final measurements
Visual examination

Output ratio

Element resistance

As in 4.35.5 of IEC 60393-1

A Uab <
Uac

%

AR<*(...% R+ ..Q)

[3] All sppcimens 13 (112
4.38 Climatic sequence
- Dry heat Visual examination
- Damp heat, N
gyclic, Test Db, \
first cycle
- ¢Gold Starting torque < N X
- ow air pressure 8 kPa \\ N\
AN
Voltage proof (insulated potentio- \
meters only) As in 4.38.5.3 of
IEC 60393-1
- Damp heat, C >
yclic, Test Db, )\/
flemaining cycles /
- OC load See NOTE 5
- Ipsulation voltage As in 4.38.8 of IEC 60393-1
- Hinal As in 4.38.10.1 of|IEC
neasurements 60393-1
AR<*(...% R+].Q)
Q > 100 MQ
As in 4.5.1 of IEC|60393-1
...mN.m to ... mN|m
As in 4.38.10.7 of
metes only) IEC 60393-1
. N
GROUP 3 \D/ 8 1
4.43.2 El Duration: 500 h or 1000 h
endurance
t|70°C
a - Loaded between a and c :
Examination at 48 h, 500 h and
1000 h
Visual examination As in 4.43.2.6 of
IEC 60393-1
Element resistance AR<*(...% R+..Q)

- Loaded between a and b:

Examination at 48 h, 500 h and

1000 h

Visual examination

Resistance between a and b:

Element resistance

As in 4.43.2.6 1) of
IEC 60393-1
AR<+(..% R+ ...Q)

AR<+(..% R+ ...Q)
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