PMﬂ Testing methods / it /5%

Cable Protection

Conformance to standards: 5B bRyt
Additional services to benefit you EIRZ AT INARSS

PMA products conform to worldwide standards PMA =R G SHRIEDRN . EAER
and regulations. As a pioneer in the field of PRSI EITE, PMA —E M4k
cable protection, we have always given high SRASHIRIEE, HEAEOHE
priority to our own testing facilities, and we have AT R AR AR E. PMA B
consciously introduced stringent in-house M E A A R R E S E A
standards. This approach has enabled PMA to DB, R RGN A EE S
215K PMA 12 B2 I3 & LUBER R R
112 SHRERHIT .

exercise a significant influence on the develop-
ment of international standards. Standards
committees with responsibility for cable
systems regularly ask our company to provide
advice or participate as an active member.

High quality product from A-Z BRES M AZ
From basic items to high-tech products, all of PMA FRE~fm, NER~REISR
our products meet the most stringent quality o, BHEEEERNEREEER, —Lk
equirements. Some of the outstanding are: MBS MENT

- resistance to temperature, weathering, . THEMIR, FENEIEET, ML,

UV radiation, and chemical agents
« high system pull-out resistance o HERFTHI RN

« excellent fire protection characteristics o RAERIRTAKHFME CHRKRIERE, RS, 1)
(flammability, smoke density, and toxicity)

« excellent system ingress protection o HRAEHIBGIZLRIAZ] IP66, IP68 F1 IP6O
up tol P66, IP68 and IP69

« extremely long service life o MKW ITIEHS
. conformance to the EN ISO 9001:2015 o TF&EN IS0 9001:2015 R E4RE

quality standard
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IEC EN61386
Testing methods / it 75 i%

PMA

Cable Protection

IEC EN61386

PMA DO 9.21-4425

PMA DO 9.21-4420

IEC EN61386

PMA DO 9.21-4430

Resistance to Fatigue during
Continuous Bending

Both standards describe tests designed to evaluate
conduit resistance to fatigue when exposed to continu-
ous cycles of repetitive bending.

The test procedure involves bending back and forth
around a central pivotal point.

Although the test procedure is the same for both
standards there are differences in the test parameters
and the classification of results.

For a “pliable” classification according to IEC EN
61386-22 a conduit must withstand 3 cycles at the
minimum declared operating temperature.

For a “flexible” classification according to IEC EN
61386-23 a conduit must withstand 5000 cycles at the
minimum declared operating temperature.

PMA DO 9.21-4425 tests the conduit at 23°C and 50%
r.h. but the test is not limited to a fixed number of cycles.
It continues until the first signs of damage occur in order
to find the actual performance limit.

Resistance to Fatigue during
Continuous Bending

This PMA internal standard describes a demanding
test for conduit fatigue when exposed to continuous
repetitive bending.

The conduit is fixed at the top of the apparatus, it
passes over and under two pulley wheels. A weight is
suspended at the bottom end simulating the weight of
cables within the conduit. The pulley wheels move up
and down continuously bending the conduit twice
through 180° over its entire length.

The test is performed at 23°C and 50% r.h. and

continues until the first signs of damage occur.

Flammability Tests

PMA DO 9.21-4430 evaluates flammability characteris-
tics using a defined flame from a standard burner. The
time before ignition, fire propagation behaviour and
extinguishing time after removal of the heat source are
all factors in evaluating the flammability of conduits for
a Self-Extinguishing Classification.

IEC 61386 uses the EN 60695-2-10 Glow wire test
procedure to evaluate the flame propagation behavior
of conduits allocating the classifications. Non-flame

propagating or flame propagating.
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XFTARESER T FIEEREERRTR

T AR o ERIR .
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PMA

Cable Protection

IEC EN61386
PMA DO 9.21-4320

Compression Strength Test

Both standards describe a test designed to evaluate
conduit resistance to compression forces. Excessive
deformation of a conduit under compression could
potentially cause damage to cables being protected
within it.

The force required to compress the conduit between
two square plates to a specific % of its original
diameter is measured. Relaxation over time and
recovery after removal of the force are evaluated.

The tests are performed at 23°C and 50% r.h.

IEC EN 61386 uses two 50mm x 50mm plates and
allows 25% deformation.

PMADO 9.21-4320 records results with 50mm x 50mm
and 100mm x 100mm test plates and allows 20%
deformation.

. 2
(T
-

IEC EN61386

PMA DO 9.21-4610

System Pull-out Test

Both standards are designed to test the security of the
conduit to fitting connection.

Two fittings with a piece of conduit between them are

i
] 2

pulled apart with steadily increasing force. Extension of
the conduit is recorded graphically against the force
applied. The force required to pull the conduit out of the
fitting is determined.

The tests are performed at 23°C and 50% r.h.

IEC EN61386

PMA DO 9.21-4330

|

Resistance to Impact Test

These standards describe tests to evaluate the resistance of
conduits to high energy impacts.

They can be performed on conduits at various temperatures.
Weights of different mass are dropped from an adjustable
height directly onto a conduit sample which has been
conditioned at the specified temperature. The energy of
impact can be calculated as mass X gravity X height. The
geometry of the object falling onto the conduit is regulated. No
breaks, cracks or excessive permanent deformation should

be visible after the test.
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PMA
Testing methods / it 75 %

PMA

Cable Protection

PMA DO 9.21-4380

PMA DO 9.21-4360

Flexibility at Low Temperature

This standard describes a test procedure to evaluate
the flexibility of conduits at low temperatures.

The conduit under test is placed in a climatic chamber
at the lowest specified operating temperature for four
hours.

It is then removed and immediately bent around a
mandrel of diameter related to the outside diameter
(OD) of the conduit.

Four classifications are achievable based upon the

smallest achievable bending radius without damage.

Thermal Ageing Test

This standard describes a procedure designed to
evaluate the thermal stability of a conduit and its
resistance to thermal ageing.

The conduit is exposed to a temperature significantly
above the maximum recommended continuous
operating temperature for 168 hours, 160°C (PA6) or
150°C (PAL2).

The flexibility at low temperature procedure DO
9.21-4380 is performed both before and after the
thermal ageing procedure as an indicator of change to

material characteristics.

i T e Hik:

IR ERIEERE THRERMIENR .
BHRENEEHERRKRIERE THITHIFE
W4Adﬁ¢

ERERY, #UMREERYFTRE
%&(w)%®ﬁﬁﬂo
EETER/NTEENSHEEMTRGN
BT, SEMFRTME.

AMrERTRRES EREERERSRZL
MR .

BHRENEREMS TESRSHENESTHE
BE R FIFER KL 168 N B, 160°C (PA6) B}
150°C (PA12)

RHEDO 9.21-4380%7,6, MEERRENIIEN
AR BT RMENR, UERFR
FHE TR TE AR,
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PMA

Cable Protection

PMA products offer
complete protection!

PMAJ™ i {3t 58 2 Ri !

Ingress protection
(IP) according to
IEC EN60529

Ingress Protection (IP)

= A standard to classify product perfor-
mance regarding ingress protection.

Different number = different protection!

For example, product classified as IP
x8 are not automatically protected
against jet water! Immersion tests for
classifications IPx7 and IPx8 differ from
the tests for protection against jet water
for IPx9, IPx6, IPx5, or IPx4.

Therefore PMA cable protection systems
are tested regarding different sealing

PMA

requirements.

PMA

IEC EN 60529
Ingress protection / BEiRE 4%

% B
IEC EN60529

IP R4 % 2%

Bk (IP)
= R 53 7 B B 97 S R b e

AR = AR

Bl : BidraEgIPx8 Y™ s JF A6 H
B HARRXT BT K SRR R 7. 320K
REHIPXT, IPX8254,,  MiMBEK B 79 i
A& 43 1PX9, IPx6, IPX5, IPX4%:4% .

Pt PMAHLEELRP R S8R ARYE A 7] Y
B BRSO B2 I A B -

o g PMAFIX Pro PMAFIX PMAFIX PMAFIX SMART-LINE
products f“ B 1P68 / 1P69 IP68 + WPS 1P68 / IP68GT IP66 IP66
Splash water from all directions
R IPx4 Py v v v v v
— Jet water at any angle
—S= IPXS e Semmsto v v v v v
mps==== |Px@ Powerful jet water from any angle v v 4 v v
AT £ BE SRR 9K
Submersion(1m, 30 min.)
T IPxT e ) v v v
N Submersion at time and / or
IPx8 pressure > IPx7 v 4 (74
EE;:j R A/ B R TFIP x 7
— .é.“.ﬁﬁ‘.‘m IPx9 High pressure and temperature v v * v * v * v *

(up to 80 bar) water from any angle

A £ J3E 1R 1 80 B2 A s A e Al Ak

* |EC EN60529 can be fulfilled without WPS (Water impact protection ring). PMA recommends the use of WPS ring for trouble free practical applications.
* BAWPS (HRbikhd B4 IR) MaTRFE1EC ENG0529. HPMAfE:F TP S ik 6 92 bR 7 FH I H B i) -
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IEC EN 60529
Ingress protection / PR 4R

PMA

Cable Protection

Ingress protections IEC EN 60529 FifraegeiigE IEC EN 60529

Dust 2232 Water 7K

Protection against contact and penetration A Protection against fluids A
of foreign objects Degree of protection (water)

Degree of protection (contact / foreign bodies) SIEIa TN

X AIS R T S 547 B iRs (oK)

Bt gRs (Bl / S 5ik)

oo

No protection.

TEBio

Objects greater than 50mm J,
accidental touch by hands.

Bitb AR (%) RSN RS
ARNERIRAE, BFIEBRKRRNT (HEBFEX
F50mm) HIIMIRN o

AAAAAAAAAA

No protection.

TEBio

Protected against vertically falling drops
of water.

BidFokiH, EE KRG,

Objects greater than 12.5mm PI61608 Protected against direct sprays of water 15°
2 accidental touch by fingers @. A ¢ from vertical.
gi{;g??jﬁ(ﬁﬁﬂ%;ﬂ(igﬁgmgﬁw B4 AL 1] 4501 5 J3E I Py K o
RS % 5mm
SR -
Objects greater than 2.5mm J, &5 0% Protected against sprays of water to 60°
3 e.g. tools/wires. s from vertical.
I 11 2 P K F-2.5mm g T B 15470 AT 7 1 IARHB0 B MG 7K
FLZR T 20N g /N B A AR O\ T 4 i
B b o
. o Protected against water sprayed from all
Sbjet(;t;g,/lﬁiar;zr than 1mm &, Q%O:§>°§’u directions - limited ingress permitted.
ﬂ/ 4 e b P—— vl B3 114507 R SRR T e - A7 R
HL 25 % AL /N UM A\ T4k 3] SERPRIENE ARV, (HALA B dsBA -
LS N TR A
. o ». Protected against low pressure jets of water
ﬁrcf:s(:;i(:]c?%?:r:}j?; '()I!H'St)ed ] "a from all directions - limited ingress permitted.
5 P At A RN ™ B FF 034 B IR - ARk
jﬁﬁgi&k%ﬁﬁ%z:%%ﬁuﬁiﬁ%%ﬁﬁ?%?%o iﬂf)\%fﬁﬂ:ﬂg, 1&$%Xﬂ‘ﬁ'§jﬁﬂﬁﬁ%c
. ». Protected against strong pressure jets of
-I;?ta¥>;.pL?teCted against dust K N water, heavy seas - limited ingress permitted.
S N e B3 1 KR 03 4 b k- AR
56 o

.

J

The second digit
stands for protection @
against water

By 56 — 25
&Pk

JEHPKIENTE VPR, (B 20 B 38 AR -

Protection against the effects of immersion
between 15c¢cm - 1m, 30 minutes.

B 132K K 38N

TEVRIB 1S DR DR MK T, 3044 Y IRIEFE I o

Protection against long periods of immersion
under a quoted pressure, to be discussed
between the manufacturer and the user.

W73 LA A T ) A I T I K B HEN
R A% Hh A B A P R

The first digit stands T . . . o
for protection g Protection ggalnst high temperature _(80 C)&
against dust e E - | extremely high pressure stream water jet.

& B2 0 : Gy 5 1k K R A 53R, (80°C) AR HE o
R 2% =
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PMﬂ Table of thread dimensions /128 R<T3&

Cable Protection

Thread dimensions WAL R )

IEC EN 60423 Metric fine thread NI BR L
Pitch Major @ Major @ Hole
WRAE FHME MR 1L
Pitch Metric D1 D2 0/+03
600 ﬂlﬁ%iﬁ mm mm mm mm
a—a -« i 12 15 12 10.16 12.0
W 16 15 16 14.16 16.0
{0 D2 oo 20 15 20 18.16 200
25 15 25 23.16 25.0
32 15 32 30.16 32.0
40 15 40 38.16 40.0
50 15 50 48.16 50.0
63 15 63 61.16 63.0
DIN 40430 PG thread PG 24
Pitch Major @ Major @ Hole
YRR FEHME Mz fl
, D1 D2
80° ;;g_t% PG mm mm mm mm
f—s i 07 1.270 12.5 11.28 12.7
/ (; \VAVA 1 D1 09 1.411 15.2 13.86 15.4
{2 b2 1 1411 186 17.26 188
13,5 1411 20.4 19.06 20.7
16 1411 22.5 21.16 22.8
21 1.588 28.3 26.78 28.6
29 1.588 37.0 35.48 374
36 1.588 47.0 45.48 415
48 1.588 59.3 57.78 59.8
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Table of thread dimensions /28R~ & PMﬂ

Cable Protection

Thread dimensions R R T

DIN 259 BI. 3 -
Hoorey Gas pipe thread Gas 24
Pitch Major @ Major @ Hole
WRKR FHME Ll e il
D1 D2
55° B m e L 151
Pty f—> ) 1/ 4" 1.337 13.157 11.445 134
I 3/ 8" 1.337 16.662 14.950 17.0
502 2D 1/ 2" 1.814 20.955 18.631 213
3/ 4" 1.814 26.441 24.117 26.8
1" 2.309 33.249 30.291 33.7
11/4" 2.309 41.910 38.952 42.4
11/2" 2.309 47.803 44,845 48.31
2" 2.309 59.614 56.656 60.2
American standard VR ER
ANSI / ASME B1.20 taper pipe thread 3 [ bR v A MR L
Pitch Major @ Hole
L 4R fL
. o i
o IBUR
60 NPT
1/4" 1.411 13.716 13.9
3/8" 1.411 17.145 17.4
1/2" 1.814 21.336 21.6
tapering & 5eo, 3/4" 1.814 26.670 26.9
9Q° FIENS 1" 2.209 33.401 33.7
1 1/4" 2.209 42.164 42.4
11/2" 2.209 48.260 485
2" 2.209 60.325 60.6

Technical Annex / #77KHi 51 14-8



PMA

Cable Protection

PMAFIX EV PMAFLEX
Ny AT A%
+—»

I

=
L

PMAFIX Pro PMAFLEX
b s

Insertion depth for PMA
conduits into corresponding
PMAFIX connectors

Insertion depth for PMA
conduits into corresponding
PMAFIX Pro connectors

Insertion depth /iGN RE

PMA & S5X R
PMAFIX &L 7E 230
FE A A48 N\ IR

PMA %K% 5 XF M 1)
PMAFIX Pro 4535348 22 %%
puk =L ERTPNAY

The dimensions given below have to be taken into account when calculating the length of conduit necessary between two connectors.
The insertion depth should be taken into account for each connector as mentioned below.
TEPIANE L Z MV KR, DU RSP AN -

RN EHELNNEBANREEBIMTE, SRR,

Nominal Width, conduit

PMAFIX Insertion depth (EV nominal)

PMAFIX Pro Insertion depth (EH nominal)

RERNAR PMAFIX 4 N JE (EV) PMAFIX Pro #f A\ )& (EH)

NwW mm mm
07 22 -

10 24 28.5
12 27 34.0
17 35 39.0
23 37 415
29 37 47.0
36 51 51.5
48 51 57.5

If wrongly installed, corresponding IP class may not be achieved.

WMAIER LR, A RBIE 45 & By IPR K B A2 S5 2% -
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Comparison table of thread ID & conduit ID / t25IPI1E & IRERIERXILLE

PMA

Cable Protection

NW ,DI - I,D Ins_ide_ diameter of metric th_reads NSRS R
L to inside diameter of conduits
Conduit Connector with metric thread
ke O TR S $3)k
Nominal width Inside diameter mm (nom.)
RN ID#E (Z2K)
NwW
Standard Metric Inside @ nominal (mm) Thread size Metal thread Polyamide thread
b Y ERER (ZK) RGO SRR RIEHIRE
07 10 6.2 M12 - 8.0
10 12 9.6 M12 5.7 8.0
10 12 9.6 M16 9.6 11.0
12 16 12.0 M16 9.7 11.0
10 12 9.6 M20 - 13.0
12 16 12.0 M20 135 13.0
17 20 16.2 M20 13.5 14.6
23 25 22.6 M20 - 15.0
17 20 16.2 M25 18.3 19.0
23 25 22.6 M25 18.4 19.0
23 25 22.6 M32 24.2 24.0
29 32 29.0 M32 25.4 26.0
29 32 29.0 M40 314 32.0
36 40 36.5 M40 32.6 32.0
36 40 36.5 M50 39.5 39.0
48 50 475 M50 415 42.0
48 50 475 M63 51.4 53.0
——_
NW ,DI IID Inside diameter of PG threads PG BN 5IRENR
L | to inside diameter of conduits
Conduit Connector with PG thread
®E PG AL $k

Nominal width

Inside diameter mm (nom.)

FARR AR IDFE (2£XK)
NW
Standard Metric Inside @ nominal (mm) Thread size Metal thread Polyamide thread

Frif A EWNRE (2K) RGO SR IRLL R RIREL
07 10 6.2 PGO07 B 8.0

10 12 9.6 PG09 9.5 10.0

12 16 12.0 PG11 125 13.0

- - 3 PG13.5 145 145

17 20 16.2 PG16 16.5 175

23 25 22.6 PG21 22.0 22.5

29 32 29.0 PG29 30.0 30.5

36 40 36.5 PG36 40.0 375

- - - PG42 - 46.0
48 50 475 PG48 49.5 50.0

Technical Annex / $ARMITT

14-10



PMﬂ Torques / H%E

Cable Protection

Recommended torques for PMA Connectors  PMA#E 2 LR & k¥ 41 40

Tightening torques for PMA polyamide thread connectors to threaded holes or with lock nuts

1 FT-PMA R BRSO 1 ki 4% IR AL ol i IR B 7 SR AL

Metric Polyamide Torque NPT Polyamide Torque
thread size HE thread size HE
A, RBHIREOR (Nm) NPTH], RELRHIZSIR T (Nm)
M12 1.5 NPT 1/2 4.0
M16 3.0 NPT 3/4 6.0
M20 4.0 NPT 1" 8.0
M25 6.0 NPT 11/4 9.0
M32 8.0 NPT 1 1/2 15.0
M40 9.0 NPT 2" 15.0
M50 10.0
M63 10.0
PG Polyamide Torque
thread size HAE
PG, RBERZIRIR (Nm)
PGO7 15
PG09 15
PG11 2.0
PG13,5 25
PG16 4.0
PG21 5.0
PG29 9.0
PG36 15.0
PG48 15.0
UNEF Polyamide Torque
thread size H4E
UNEF, REHIRIGR (Nm)
1/2-28 UNEF 2.0
9/16-24 UNEF 3.0
. . 5/8-24 UNEF 3.0 Please note:
g . 11/16-24 UNEF 3.0 R
3/4-20 UNEF 4.0 . I
13/16-20 UNEE 4.0 These recommendatlons are_gwdellnes.
U 7/8-20 UNEF 8.0 Please _take into accqunt the influence of
the mating thread during assembly.
15/16-20 UNEF 8.0 B PUUAE TG 7 b 40
1-20 UNEF 8.0 P 41 B IR B
11/16-18 UNEF 10.0
1 3/16-18 UNEF 10.0
11/4-18 UNEF 10.0 These values are based on measure-
15/16-18 UNEF 10.0 ments under standard climatic conditions
1 3/8-18 UNEF 10.0 (23°C / 50% relative humidity).
15/8-18 UNEF 15.0 (23°C/50% HIXFRESL) -
1 3/4-18 UNS 15.0
2-18 UNS 15.0
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Torques / {H%E PM“

Cable Protection

Recommended torques for PMA Connectors  PMAZ 3 L3R S0 k¥ 41 40

Tightening torques for PMA metal thread connectors to threaded holes or with lock nuts

1 FT-PMA < JR SR AU 5 L 1 IR S s B SR B 47 R LR

Metric metal Torque NPT metal Torque
thread size ik thread size e
2, EIBBEURE (Nm) NPTHI, &EIELR (Nm)
M12 4.0 NPT 1/2" 6.0
M16 4.0 NPT 3/4" 8.0
M20 6.0 NPT 1" 10.0
M25 8.0 NPT 1 1/4" 15.0
M32 10.0 NPT 1 1/2" 15.0
M40 15.0 NPT 2" 15.0
M50 15.0
M63 15.0
PG metal Torque
thread size HE
PG|, &EIBLR (Nm)
PGO07 3.5
PG09 4.0
PG11 6.0
PG13.5 6.0
PG16 7.0
PG21 8.0
PG29 10.0
PG36 15.0
PG48 15.0
UNEF metal Torque
thread size HE
UNEF, &JBIgg R~} (Nm)
1/2"-28 UNEF 4.0
9/16"-24 UNEF 5.0
5/8"-24 UNEF 5.0
11/16"-24 UNEF 5.0
3/4"-20 UNEF 6.0 Please note:
13/16"-20 UNEF 6.0 LR
7/8"-20 UNEF 10.0 These recommendations are guidelines.
15/16"-20 UNEF 10.0 Please take into account the influence of
1"-20 UNEF 10.0 the mating thread during assembly.
11/16"-18 UNEF 10.0 XS AR A 48 2 U7 EF. AT
1 3/16"-18 UNEF 10.0 FE I R 5 G R R SO B0 o
11/4"-18 UNEF 10.0
15/16"-18 UNEF 10.0 These values are based_on measure-
13/8-18 UNEF 100 ments under stan_dard cllr_na_\tlc conditions
_ (23°C 1 50% relative humidity).
1 7/16™-18 UNEF 150 33K B ARSI T bR ERBE T it
15/8"-18 UNEF 15.0 (23°C | 50% HIXFIR ) o
1 3/4"-18 UNS 15.0
2"-18 UNS 15.0
2 1/4"-16 UN 15.0
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PMﬂ Torques / 1H%E

Cable Protection

Recommended torques for PMA Connectors  PMAZ%S 3232 2 i v 1 4H

Tightening torques for fixation screws for PMA conduit clamps, PMA conduit supports or PMA flange

PMA% . PMAKES [E & e BkPMAE 2E B iy [ e 24T 4 S 4

Thread Size Torque

REL R 4
(Nm)

M4 2.0

M5 3.0

M6 4.0

M8 10.0

M10 15.0

Maximum recommended torques for Pflitsch strain relief inserts (double nipple)

{55 I TPAlitschili BR RIS A OREEBSEHE L) MR KA © PFLITSCH®

The values quoted for Pflitsch strain relief inserts (double nipple) are absolute maximum values. These values should be adjusted for the type of cable
and sealing insert in use.

Nz FAAEPfitschil bR N S AR ORERZEBHRANME) BME R AR B RAR o 31X SE B DR A8 F v (4 F SN2 B0\ AR B R A T IR

Thread size NVNZ-MxxI\)I(Ig/tI:I(, %/%z-mxxwp Thread size Motal <=/
AL R} NKNZ-Mxxx/Px, NKEZ-Mxxx/Px AR NVNZ-PxxxS/Px
[IEC EN 62444] [Nm] [IEC EN 62444] [Nm]

M12 6.0 PGO07 6.0
M16 8.0 PG09 8.0
M20 10.0 PG11 10.0
M25 10.0 PG13.5 10.0
M32 15.0 PG16 10.0
M40 20.0 PG21 15.0
M50 20.0 PG29 20.0
M63 20.0 PG36 30.0

PG48 40.0

Manufacturer’s data for tightening torques of UNI Dicht cable glands with metric & PG connecting thread for feedthroughs with internal threads and
for through holes with locknuts.

A 7 T SRS B B A0 FH 4 5 ) PG SR AR UNI Dicht i 258 Sk, iy PR i 9 FL R B3 S MR By LT T L8

Please note:
THTER:

Table figures are general terms of reference. The torque depends on the cable used and the insert sealing; it should not, however, exceed the figures
stated in the table.

FAE B RE NS EE . SRR T A TR B4 A (B, 7 R R ) s i 80 -
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Torques / {H%E

Recommended torques for PMA Connectors

Recommended torques for Jacob strain relief inserts (gland body with insert)

HEFEE Fil T JacobiBFR B FEAM: G NAF B ER L EAR) B

PMA

Cable Protection

PMAZE 5L IR S0 v L

Metric
Metal /& Polyamide RPN
Thread size [Nm] Thread size [Nm]
BRERF Necessary to fulfill AR Necessary to fuffill
IEC EN 62444 IEC EN 62444
Wi e IEC EN 62444 Frifi: W20 2 IEC EN 62444 fr vk
M12 35 M12 1.5
M16 35 M16 2.5
M20 35 M20 3.5
M25 6.7 M25 5.0
M32 12.0 M32 5.0
M40 135 M40 75
M50 16.0 M50 75
M63 16.0 M63 13.0
PG
Thread size Metal <% Thread size Polyamide Stk
B R S NVNZ-PxxxS / NVEZ-PxxxV LR~ S / BVNZ-PxxxS

[Nm] [Nm]
PG07 6.25 PG07 2.5

PG09 6.25 PG09 3.75

PG11 6.25 PG11 3.75

PG13.5 6.25 PG13.5 3.75
PG16 75 PG16 5.0
PG21 10.0 PG21 7.5
PG29 10.0 PG29 7.5
PG36 10.0 PG36 7.5
PG48 10.0 PG48 7.5

The manufacturer of the PERFECT strain relief insert recommends the use of the tightening torques quoted in VDE 0619 both for fixing cable glands to

metal plates, threaded holes and for the compression of the strain relief part.

HRHE A IEIVDE 0619471, PERFECT JH I B2 ) 48 A\ A 0 A2 7™ g #2608 P 9 4 S8 F T I8 Wi B Sk AR ARG AL, IRELAL AT B

2S5 R A 2E A -
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PM ﬂ Torques / H%E

Cable Protection

Recommended torques for PMA Connectors PMAZE 3SR 2 v 41 40

Tightening torques for PMA purely metallic connectors and adapters (e.g. SCA, SWA, MAVI, MONK, JENQ, NSNV, NSBIV)
3B I T-PMASE 48 4545 S B AL S8 A0 45 %14 (11 SCA, SWA, MAVI, MONK, JENQ, NSNV, NSBIV % 51)

Thread size Torque Thread size Torque Thread size Torque
GRS il GRS il AR A4
(Nm) (Nm) (Nm)
M16 10.0 NPT 1/2" 15.0 PG09 15.0
M20 20.0 NPT 3/4" 20.0 PG11 15.0
M25 30.0 NPT 1" 30.0 PG13.5 20.0
35.0 NPT 1 1/4" PG16
g @ __ M32 35.0 30.0
——r M40 35.0 NPT 1 1/2" 40.0 PG21 30.0
- M50 40.0 NPT 2" 40.0 PG29 35.0
w M63 40.0 PG36 40.0
PG48 40.0
Tightening torques for PMA divisible lock nuts with PMA Tightening torques for PMA divisible lock nuts with PMAFIX
divisible connectors polyamide thread connectors
1 FT-PMART S8R A] 7348 1 Sk 47 S AT 1% I TPMAR] 7R BRI PMAF X 12 36 47 414
Thread size T(;;;;ge Thread size Tc;};c;;e
AR (Nm) AR (Nm)
M16 tighten by hand / FHF-#1 % M16 tighten by hand / fj 43 %%
M20 tighten by hand / FiF-47 % M20 3.0
M25 4.0 M25 4.0
M32 6.0 M32 6.0
M40 8.0 M40 8.0
M50 10.0 M50 10.0

Please note:

WER:

These recommendations are guidelines. Please take into account the influence of the mating thread during assembly.
XS PWANE R H T 7 BF . AR IR R S HOE RS 50

These values are based on measurements under standard climatic conditions (7 days, 23°C / 50% relative humidity).

IX SRR R T AR ERBE T & (TR, 23°C/50% AHXIEE) o
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Reference list for O-rings to metal threads /&feF & BIZSIHOB B % PMﬂ

Cable Protection

Reference list for O-rings to metal threads WSl T4 8 2 2 ORI BBl 71| 3%
Model of Connector Thread size O-rgggg%x d Order no.
BHSLHS WRL RN T H7a x L IR
1. NVNV-Mxxx-x.
2. NVAV-MXXXX. M12 x 1.5 9x2.0 OR9.00 x 2.00
3. NVBV-Mxxx-x.
4. NVWV-Mxxx-x. M16 x 1.5 13x2.0 OR13.00 x 2.00
5. NSBV-Mxxx-x.
6. NSWV-Mhooex. M20 X 1.5 17x20 OR17.00 X 2.00
7. NSNV-Mxxx-X. e e e
8. NKNH-Mxxx-x.
9. NKAH-Myoocex M25 x 1.5 22%2.0 OR22.00 x 2.00
10. NKBH-Mxxx-x.
1. BVEMV-Myoocex. M32x 1.5 29%2.0 OR29.00 x 2.00
12. BVEMV-MxxxSW-x.
13. SCA-Mxx. M40 x 1.5 36x2.0 OR36.00 x 2.00
14. SCAK-Mxx-xx.
15. SWA-MXX-XX. M50 x 1.5 47x2.0 OR47.00 x 2.00
16. MAVI-Mxx [ xx.
17. MAVIK-Mxx [ xx. M63 x 1.5 60x2.0 OR60.00 x 2.00
O-ring ID xd
Model of Connector Thread size Ol Order no.
Bk WRLL R T D x JEL AN
1. NVNV-Pxxx. PG 07 10x15 OR10.00 x 1.50
2. NVAV-Pxoxx. PG 09 13x15 OR13.00 x 1.50
3. NVBV-Pxxx.
PG 11 16x1.5 OR16.00 x 1.50
4. NVWV-Proox. PG 135 18X15 OR18.00 x 1.50
5. NSBV-Pxxx-x. PG 16 20x15 OR20.00 x 1.50
6. BVEMV-Pxxx. PG 21 24x15 OR24.00 x 1.50
7. BVEMV-Pxxx-133. PG 29 33x2.0 OR33.00 x 2.00
9. SWA-Pxx. PG 42 51 2.0 OR51.00 x 2.00
10. MAVI-Pxx [ xx. PG 48 54%2.5 OR54.00 x 2.50
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PMﬂ Sealing Types / &I &5

Cable Protection

Life Expectancy of PMA’s sealings NVN3, O-rings (OR) and SVN4
PMAZ: 3} Z 51| 7= FiNVN3. ORFISVN4T) {8 Ff iy

PMA is recognized as worldwide market leader for high reliability polyamide cable protection systems for various applications in the rail industry. Our
PMAFIX IP68 connectors have been used extensively for static, dynamic, internal and external applications, under carriages, on bogies and on the roof
exposed to high levels of UV radiation and extreme weather conditions for up to 30 years now.

PMA—EBANA R TS SH, BA SR REB BRI KRG, & TEREAT LS M H R FATHIPMAFIX
IPE8EEHEL VR ) T2 N TS 203 PIARARISNS, HAEZER . %5 100 S0 40 T0 % 55 75 i S8 A L 5 S AR s R A4 A T A
FF iy B4 KIA304F

The NVN3, OR and SVN4 sealing types are integral parts of the PMAFIX IP68 connectors series. The used high- performance materials are responsible
for creating an efficient, long term seal. PMA has received no reports of insufficient product lifetime in installations where the recommended installation
methods have been followed closely and the products have been operated within their specification. Although thin-walled sealing elements made of
elastomeric materials are more sensitive than the more robust connectors and conduits, their expected lifetime can be up to 20 years. It is advised to
plan a preventive maintenance check after 10 years installation.

NVN3ZEEFE OR OB FISVNA i ~F- 1 ] %5 1 R 5 /E PMAFIX IP68 3 F1| B 45 S i A ] ik /b B R 43 o LS T B i M RE AR AT A B T
AR, KW EROR . fELderh, 7 i A g k7 i 238071, JE R e SE HMTENEME, HAikIEPMAR
W B SR FAE L e v 7 dh el AR R o B AR el SR R S g R 2R ) T 1 B B 45 I A AR SRR A SEABURR, (HE AT
T ) k2042 o LR 22 B 1048 5 HEA T T B Itk AR AS A 2 o

Factors which may negatively affect the lifetime of NVN3, OR and SVN4 are as follows.

FIRBXINVNS. ORFNSVNAfH FI & firgi/b My IR A W T JLA &

 Heat exposure. & T Hia
» Exposure to aggressive chemicals, please refer to PMA chemical resistance data.

BB AL i, 1525 PMAR AL A8 h A %

» Mechanical stress caused by movement of the conduit within the connector leading to wear. This should be avoided by preventing torsion forces in
the application, possibly through use of the SWA swivel adapter.
H T3 TR H L LB T 5 GE B PLS. ) S 2 v LIS I 8 FHSWA R S Tehb G le &%, DA T8 5o e 2 B AR v ™= A2
LT -
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Sealing Types / Bi155l PMﬂ

Cable Protection

Sealing elements for use with the threads of PMA connectors and adapters: O-rings, flat gaskets,

thread sealing compound. & TFPMAS L ANEEL A F S E otk : ORIME . Jm FHu B ML 5

Flat gaskets
Jid - B

In order to make the best choice of thread sealing element to use with a PMA connector or adapter in a specific application careful consideration must
be made to all influencing factors and all components involved. It is not possible for PMA to make 100% clear cut recommendations about the correct
sealing element to use for each connector and adapter because each application is different and PMA provides only part of the solution. Consideration
of the mating parts is essential.

AEREER 4 B o 8 I PMAGT 2 L s Bl de i, PRI, 8 T B A MIRGUE EUiE, SAUTFAH B2 A
Wi ErY R 28 T B R W 2R, PMACS ] GBI 2 b X A 487 4 Sk o 3 T 245 PIT S A P9 R 80 2% 4 T SR 36 100% By e 33L, PMASHRASE 38
SR DT 5. B B BIBLX BB AR, X R EH M

Flat gaskets can provide a very effective seal between two flat surfaces. The total sealing area is the
overlap between the connector flange, the mating surface and the gasket. Areas where one of these three
elements are missing do not contribute to the sealing area. The system designer must ensure that the
mating parts offer a large enough sealing area. If for example a connector does not sit in the middle of a
through hole the sealing area will be reduced. Flat gaskets have the advantage that they can be effective
even when the mating surface is slightly rough.

Jie V- 4 B W DAAE AP 2 ISR AR A R s o S B RO A R A O R
T R ] 2 B i DX B0 X = A TTRAEAT—A, ISR A BB B IR &
vt & R DR B AR SRR A R B R AR, Bl — ST LY

iy, ESEE DK AD o  HBE  PE A, BB X R A TR AR , 2 AR Flat gaskets i 24
ST R
O-rings

OFiilc:

Successful use of an O-ring seal requires careful detail design of the mating threads. O-rings seal through elastic-plastic deformation of the cross-section
of their material. The O-ring needs to be positioned precisely in a cavity which when the connector is fully installed has a volume 15-35% below the
original volume of the O-ring. Many PMA metal thread connector have a recess at the end of the thread designed to position an O-ring. Due to the
position of this recess it is unlikely the O-ring would be correctly compressed if the connectors is installed to a through hole and secured with a locknut.
Metal parts and counterparts should be rounded and free from sharp edges.

The roughness of the mating surface should be checked to avoid O-ring damage during installation.
Twisting of the O-ring during installation should also be avoided.

B8 P OB 285 B 175 2 AT A B W G AH B2 IR EL,  OZY el e b FCAA M A 7 v g 5ok 3 e
TR E . ORI T3 2R i e AiAE 2 vk, UL e 2 LT, AR ELORY I i i
IR BURLS-35% o VFZPMAE R IREUE HESLAE VLTI, UK O 2 1 A2 (577 MR S50 o 408 K4y 1M1l
Wo T ZMMEEALIE, 2988023 fLOF B IR BRI, T OZY Bl R b G IE 1 1
WEIEAf o <5 Ja AR A 2B AR 2 F BT Y, JF A BRI i 2 o AR 75 i 0 A 2 T Y
HHRE E , DA 5 2 5 3o A v 3 F O 5 3R [ I 7 3 S £ 22 2 b A v L i O Y e

O-rings OFUFE
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PMA

Cable Protection seal’ng Types/g‘iggyu

Sealing elements for use with the threads of PMA connectors and adapters: O-rings, flat gaskets,

thread sealing compound. & TFPMAE H#:LALE AL A2 o0k : ORI P SREU%HH

Thread sealing compound

WR B B

If a high degree of sealing is required in applications where the use of an O-ring or flat gasket are not possible due to the geometry of the mating parts,
good sealing performance can be achieved by applying a thread locking and sealing compound to the thread itself.

Twisting of the O-ring during installation should also be avoided

S S e B R A R JLART TR T TG 32 468 F O 24 18] Bl ~F- % B8, EL S P oo 0 28 0 v A %5 B PR RB RIS, DU el DK R 043 1
BB N TIREUR B, AR R 4F B 25 PR -

Seals supplied with PMA connectors and adapters for use on male threads

PMASE 52 L8 B 25 32 3t i B B n AR G B TSR L

* When only one type of seal is supplied with a PMA connector or adapter then this seal corresponds to the PMA recommendation. The use of
another seal type may be technically inappropriate or insecure due to constructive details.

L PMAR 42 Sk s Bl & U, — sk B B TR, BB B ST G PMARYHERE . BE -5 _ERATS, 8 55— &t
PR, ATRBTERAR EAE S A 4o

» When both an O-ring and a flat gasket are delivered with a PMA connector or adapter it is intended that the customer should choose which element
is more appropriate for his application depending upon the application, method of attachment and the mating parts.

L PMASE $2 3k Bl L 2438 B I 45 O BY Bl At s ~F- S B8, 2% 2 ARSI FEREE s 22 25 T ORIVRH 5% f e 0 fy B8 41 25 0 408 O o 15 1L
S 5 e

» An O-ring and a flat gasket should never be used together, they will impede each other from functioning correctly.

ORI fil i FEBE N REF I fE FH, B EAT) & ELAH A5 48 B T X280

General recommendations

— il

As a general rule if a PMA connector or adapter is to be installed to a through hole in a casing of some kind and secured with a lock nut on the other
side, then a flat gasket offers the best chances of creating an effective seal. The flat gasket can be compressed around the hole between the casing
and the connector flange.

— MR, AN PMAR 3K S ML 85 R AR HE A Abse iyl FL b, IRAE S — M — A BERIRBEE 2, B4 e P H el T 3R 43k a5
FERY R EBOR - i - E 8 AT R AR LS e 58 Bk 2L 2 MR FLA -

If a PMA connector or adapter is to be installed to a threaded hole, then if the contours of the mating thread entry are designed appropriately an O-ring
can function very well and may be the best choice.

TS PMAE 3K Bl Bl g 22 R AEIR AU AL, IR G S B DR R IR GO 1A, WU OZY Fl W) DL P8 A 2 B B8R, I L
AT R R A B

If no suitable surfaces are available between which a flat gasket or O-ring could successfully be compressed then a thread sealing compound may be
the only possible solution.

TSR A B3 B SR L i 1 2 3O Y B WY DA M T4, R4 SRS B30 P AR ME — B AR T SR
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Sealing Types / B 5%

Sealing elements for use with the threads of PMA connectors and adapters: O-rings, flat gaskets,

16 FITPMAR BEL TG BLas BRI . ORUE. Jm-F-Hufls IREUH Hf7

thread sealing compound.

The following PMA connectors and adapters are supplied with both an O-ring and a Flat Gasket:

DA PMARE 5 S AIE L 28 5 5 e O T8 BB 1 F 4

PMA

Cable Protection

Male metal thread connectors (M) NKNH-M, NKAH-M, NKBH-M

N AL SR 2SS N/MVNV-M, N/MVWV-M, N/MVBV-M, N/MVAV-M
Metal thread swivel connectors (M, PG) NSNV-M/P, NSBV-M/P, NSWV-M

&R R LU B He sk

Metal thread adapters (M, PG) SWA-M/P, SCA-M/P, MAVI-M/P

&R IRSOE N

For these articles the most suitable sealing element should be selected according to the application conditions

XFTRA B ik, ORI B 2% 1 0 5 A 5 W 85 B e AR

The following PMA adapters are supplied with an O-ring only
DL PMAE L 3% R 42O 2 B

Metal thread adapters

SR IR EOE Rl

(M)

SCAK-M, MAVIK-M

The following PMA connectors and adapters are supplied with a Flat Gasket only:

AT BIPMAR 2 LA Bl 2% R A3t B ~F 54 1) -

Male, metal thread connectors (PG, NPT) N/MVNV-P/N, N/MVWV-P, N/MVBV-P, N/MVAV-P
EmIMRSUE Sk

Male, metal swivel connectors (NPT) NSNV-N, NSBV-N

EImAMRLL, ek sk

Male, plastic thread connectors (M)

WL LA 4 3L (M, PG, NPT) B/SVNV-P/M/N, B/SVAV-P/MIN, B/SVWV-P/M/N

None of the articles above have a recess at the back of the thread to precisely define the position of an O-ring. They are supplied with a flat gasket only.

T A AT — A SRR B AR SO AT — A~ IR SRORS ff i 2 SLO BB B LB o Al AT LRt o - S e
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PMA

Cable Protection seal’ng Types/g‘ijgyu

Sealing elements for use with the threads of PMA connectors and adapters: O-rings, flat gaskets,

thread sealing compound. & i TPMAEH LALE AL 4R B R TCAE: ORURE i -V-EuE SREUEEF

The following PMA strain relief connectors are delivered with an O-ring only. If the geometry of the mating parts does not allow correct compression of
the O-ring a thread locking and sealing compound may be necessary to achieve a high level of sealing performance.

PLUR By PMATH BRI ) 88 43 RO R B o I SRaE e B BB A4 JLAT TR, ORLREI A R IE A e 40, I wT R 7 2 B2 PR MRS i
R, AT 2 5 i) A 85 Bk e -

The O-rings supplied with PMA strain relief connectors are pre-installed to the termination thread by Pflitsch .
PMA follows the recommendation of the cable gland manufacturer.

PMA VR BRI ) A He Sk ik ORI Bl , >k | Plitsch 2y =] o O R 7l S 22 B AR MR S it L o

PMA 2175 HiL 25 2% Sk 1l 3w B o

Metric NVNZ-MxxxS / Px; NVNZ-MxxxS / Px - L (Pflitsch UNI Dicht Z7%1))
Thread size ID d O-ring ID x d (mm)
LGN mm mm W x B (2K)
M12 x 1.5 10.5 15 105x15
M16 x 1.5 13.0 15 13.0x15
M20 x 1.5 17.0 15 17.0x 1.5
M25 x 1.5 22.0 15 220x 15
M32 x 1.5 28.0 2.0 28.0x20
M40 x 1.5 38.0 2.0 38.0x2.0
M50 x 1.5 45.0 2.0 45.0x2.0
M63 x 1.5 58.0 2.0 58.0x 2.0
d ID _ )
- PG NVNZ-PxxxS / Px (Pflitsch UNI Dicht %7%1))
] ! ) Thread size ID d O-ring ID x d (mm)
| WRER ) mm mm W x B (2K)
Pg7 10.5 15 105x 1.5
Pg9 12.0 15 120x15
Pgll 14.0 1.6 140x1.6
Pg13.5 17.0 15 17.0x 1.5
Pgl6 20.0 15 20.0x15
Pg21 26.0 15 26.0x15
Pg29 33.0 2.0 33.0x2.0
Pg36 42.0 2.0 42.0x2.0
Pg42 50.0 2.0 50.0% 2.0
Pg48 55.0 2.0 55.0% 2.0
Metric NVNZ-MxxxS / PBGx (Pflitsch blueglobe #7%1)
Thread size ID d O-ring ID x d (mm)
BRGR S mm mm Mz x B (ZK)
M12 x 1.5 11.0 15 11.0x 15
M16 x 1.5 15.0 15 15.0x15
M20x 1.5 19.0 15 19.0x 1.5
M25 x 1.5 24.0 15 24.0x15
M32 x 1.5 30.0 15 30.0x15
M40 x 1.5 38.0 15 38.0x15
M50 x 1.5 48.0 2.0 48.0x2.0
M63 x 1.5 61.0 2.0 61.0x 2.0
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PMA

sealing Types / g‘iﬂ%ﬁﬂ Cable Protection

Sealing elements for use with the threads of PMA connectors and adapters: O-rings, flat gaskets,

thread sealing compound. & FPMAR L ANERL S M0/ : ORIME. J P48 REUE 57

The following PMA strain relief connectors are delivered with an O-ring only. If the geometry of the mating parts does not allow correct compression of
the O-ring a thread locking and sealing compound may be necessary to achieve a high level of sealing performance.

PLF B PMA T BR B B S RAESOR Bl . an s e AR AL JLAMTTRIR , OZU BB A RER IEAM T 4, U ) AB 75 2L 5 TR S B
BB, AT I B B v 25 PR AE

The O-rings supplied with PMA strain relief connectors are pre-installed to the termination thread by Jacob.
PMA follows the recommendation of the cable gland manufacturer.

PMAJSER B2 ) 48 4 L2 e O XL 18], Sk H Jacob/A ] o OZ Rl JL 1 S & AR IR G i | o
PMAREAIE Fit 4 5% 3K A1) 3 v s o

NVNZ-M (Jacob PERFECT #7%1)

Metric
Thread size ID d O-ring ID x d (mm)

B RS mm mm WA x JRJE (2K)

M12 x 1.5 9 15 9.0x15

M16x 1.5 13 15 13.0x15

M20 x 1.5 18 15 18.0x 1.5

M25x 1.5 21 2.0 21.0x2.0

M32x1.5 29 2.5 29.0x 2.5

M40 x 1.5 37 2.0 37.0x2.0

M50 x 1.5 47 2.5 47.0x2.5

M63 x 1.5 60 3.0 60.0x 3.0

_d _ ID
|
@ . )
|
PG NVNZ-P (Jacob PERFECT #7%1)
Thread size ID d O-ring ID x d (mm)

R R A mm mm W x B (2K)
Pg7 10.0 15 10.0x 15
Pg9 13.0 2.0 13.0x 2.0
Pgll 16.0 2.0 16.0x 2.0
Pg13.5 18.0 2.0 18.0x 2.0
Pgl6 20.0 2.0 20.0x2.0
Pg21 24.0 2.0 240x2.0
Pg29 33.0 2.0 33.0x20
Pg36 42.0 2.5 42.0x2.5
Pg42 48.0 25 48.0x2.5
Pg48 54.0 3.0 54.0x 3.0
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PMA

Cable Protection Seallng TypeS/&-{iggﬁu

Sealing elements for use with the threads of PMA connectors and adapters: O-rings, flat gaskets,

thread sealing compound. & TFPMAFHELANERL S B R0 : ORI Jm P RSV S

NPT Threads
NPT ¥ 4¢

In North America NPT threads are widely used. To serve this market PMA offers a number of connector types with this type of threads. Both metal thread
and polyamide thread types.

While Metric (IEC EN60423) and PG DIN40430 thread types are cylindrical in form with parallel sides, NPT threads are tapered in a conical form.
TEALENPTIRGH ) 2. A TR TIXA T, PMARREE 772 L RIDBEUNE L, SRRSO R IZIRLA T AL
2] (IEC EN60423) FIPG (DIN40430) WRZUKAAPATHBIAETE, {HNPTURL R HEIE

1. NPT Tapered Pipe Threads 4.1S0 228/1 Parallel Pipe Threads

- 80 thread

+ Pitch measured in inches

+ Trucation of root and crest
are flat

+ Taper angle 1° 47
Americam Standard
Pipe Thread (NPT)

NPT (Mational Pipe Tapered) is made to specifications outlined in ANSIB1.2. (International Organization For Standards (ISO 228/1) Parallel (PF))

+ 55" thread angle

- Pitch measured in inches

+ Trucation of root and crest
are round

- Diameter measured in inches

For parallel threads high tightening torques are only achieved when the end of the thread is reached. Usually two flanges meet and sealing element can

be placed between them.

RFPATIREL, RALEIR BRSO A RE B T R . B RIS 22IEEE, HHTHEE B Z M.

For tapered or conical threads such as NPT types the torque increases as the mating threads are turned relative to one another. These types of thread
are not ideally suited to flange sealing techniques. They were conceived as the name suggests (National Pipe Thread) for sealing of metal pipes without
a flange.

XTI AINPT R 51 fy HETE SRR HE TR AL, 24 DLECURSOH X 6l inf, ARG R . XL RY|IRLARE S5 2B B R . )B4
BOOAA (HZREIBL) %GRS SR A TEE 2%

If a conical thread is used for flange sealing there is a danger that...

....either a very high tightening torque will be reached before the two flange surfaces meet,
....or the flange surfaces meet at a very low torque and the threads are still loose.

MR IR L T, AR L R ER:

TEW ISR 2 1, BEAIRB R W ) 4,

B VAR AR HLEA ZE, BREUT AR AASD
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Sealing Types / B &5 PMﬂ

Cable Protection

Sealing elements for use with the threads of PMA connectors and adapters: O-rings, flat gaskets,

thread sealing compound. & FPMAFHELANERL S B E . ORI Jm P RS 7

PMA female thread connectors and adapters:

PMAN SR GO 4322 3L B ad il 43

The following PMA connectors and adapters are supplied with an O-ring which sits in a recess at the back of the female thread:

U PMASF EELALE Rl A 1R ORI, "BALT MRSV Yy I o -

Female PA thread connectors /adapters (UNEF, M) BKIHG-U, BVIVG-U, BVIVG-M, BVIDG-U
T e N SR i B2 3k / IE WL 2%

Female metal thread connectors /adapters (UNEF, M) NVIVG-U, NVIVG-M, NSHV-U, NVIZG-U
<) P UREUAE ) / 1E A

For female thread connectors it is particularly important to consider the contours of the mating male thread. If the connector is installed to a male thread
connector, the connector itself may have a sealing element. If the O-ring at the back of one of the connectors mentioned above is to be compressed
correctly the contour at the end of the male thread must be appropriate and the thread length must be considered. If the connector thread is shorter than
the PMA female thread the O-ring will not be reached.

T PRGOS, R E RN RF BN A MRS AR R B IMBLOEREA b, A TR A B R % T
o AR R B 2 — OB B IE R 4, I ARS8 R 40 BR s SR VE S , I Hoe 205 TR . MRS IR SUE T
PMAPYBRZL, WUJORY B A RE A IR 4 -

It is often easier to find a connector which is compatible with the thread size of a circular connector than it is to find one which seals correctly.

F— 15 BT HR A RSO ST AH DL S A 4k B3R B — M IE S B LB A 5 -

The PMA series BKIHG-U, BVIVG-U, BVIDG-U were specifically designed for compatibility with MIL-DTL-5015H circular connectors.
The thread length ensures correct compression of the O-ring at the back of the PMA thread.

PMAZ1BKIHG-U, BVIVG-U, BVIDG-U% 3% MIL-DTL-5015H [R5 ge mi i it o

SRS BE AT A ARAEPMABRE SR (1 OB 8| 52 21| 45, 3K B 25 B8R

BVIDA-U, BVIRA-U were designed for compatibility with AMP connectors of specific series.
BVIDA-U, BVIRA-URE T iE & A AMPRE— R 5 485

BVIDB-U, BVIRB-U and BVIRS-U were designed for compatibility with Souriau (formerly Burndy) and / or ITT Cannon connectors of specific series
BVIDB-U, BVIRB-UMIBVIRS-Uf i & A R 5 A 75 B (RS9 FEal) Fn/ ok ITT Cannonfl 82585 -

If the thread size and type of a PMA connector and a circular connector are compatible but a sealing element cannot be used for one reason or another.
Then a thread sealing compound can be used to seal the junction between the two threads.

TSR PMASE $ 3L B TR 43 28 B BR SR PRI R BUR A, (BB o PSR I RIS BB R, D00 AT {8 PR R 0235 0 R 2% 3
ARG ] R ) -
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Cable Protection

Adhesives and sealing agents for use with PMA cable protection system - connectors

R 7R £ 5 PMA HLAE R 7 22 45 4 1 Sk Y 18

Based on tests performed in house with various materials at different temperatures and application experience gathered from customers we can recommend
the following thread sealing agents and adhesives for good long term performance.

R AS ) By A RLE A [ BE 34T B SRS S iR A28 P AR USRS i B T 283, ATk DA R4 A L 47 I 30 AR Ik AR AR AL
BB o

All materials can be used on metal and plastic surfaces and threads (or combinations thereof) and with the exception of 3M 5200 which is only suitable for use
up to 88°C, they all retain good adhesive characteristics up to 150°C.

FRAFEIR UAEEIE SRR ARSUE R (BCBMTMAE) , FR3M 5200 2008 A T i B R ABiA88°CAAL, HABFR IR RAFHIRI &
Rk R e UL TR 150°C

Loctite 262
R7%262

LOCTITE® 262 is designed for the permanent locking and sealing of threaded fasteners. The product cures when confined in the absence of air
between close fitting metal surfaces and prevents loosening and leakage from shock and vibration. The thixotropic nature of LOCTITE® 262 reduces
the migration of liquid product after application to the substrate.

Adhesive: Plastic-Plastic, Plastic-Metal, Metal-Metal

Sealing: Plastic-Plastic, Plastic-Metal, Metal-Metal

LOCTITE ® 262

KL R R A B IRECR R PR B . 52 RARTE LT, ENARERA WSR2 W EL, 8 0R80% E s s
i, pithidiv kzh. LOCTITE ®262 fyfph e s AERS Ik 57 15 Ui

Kt BOR-I0R, WR-&R, &R-eR

R SRR, R, &R-2R

Loctite 542
RZ%542

LOCTITE® 542 is designed for the locking and sealing of metal pipes and fittings. The product cures when confined in the absence of air between close
fitting metal surfaces and prevents loosening and leakage from shock and vibration. The thixotropic nature of LOCTITE® 542 reduces the migration of
liquid product after application to the substrate.

Adhesive: Plastic-Metal, Metal-Metal

Sealing: Plastic-Metal, Metal-Metal

LOCTITE ® 542

T B A0 < AR K IR R . 5 BRI TS DL T, AR PSR B ) B T 2 TR [T, 3 S R 1 g
s, Hirhdis #E3h. LOCTITE ® 542 Hyfids i 5 AE R 1k 531 it

it WE-&R, R-&R

wE: WR-ER, $R-2R

3M DP490

A black thixotropic, gap filling, two component, epoxy adhesive with particularly good application characteristics. It is designed for use where toughness
and high strength are required and shows special benefits in the construction of composite assemblies. The product has excellent heat and environmen-
tal resistance.

Adhesive: Plastic-Plastic, Plastic-Metal, Metal-Metal

Sealing: Plastic-Plastic, Plastic-Metal, Metal-Metal

3M DP490

TR BRI, AR R XU A IR BORG B0, BAT R B B A o
CRTEORFEEAEIRE, PR S ARE . 3% i BA R BRI o i AR
Kt BOR-50R, WR-&R, &R-&R

R R-IRL, WR-ER, &R-ER
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Cable Protection

Adhesives and sealing agents for use with PMA cable protection system - connectors

RGBT A0 85 570 5 PMA RS R4 2R 5 B B 45 Sk 9 1

3M 5200

Marine Adhesive/Sealant 5200 is a one-part polyurethane that chemically reacts with moisture to deliver strong, flexible bonds.

Designed for applications in which a very high ingress protection level must be achieved and maintained over long periods of time. It can easily be
applied to PMA fittings prior to mounting of the conduit in order to completely seal and fix the joint. Designed for use in marine applications exposed to
extreme weathering and salt water the products provide excellent long term sealing.

Adhesive: Metal-Metal

Sealing: Plastic-Plastic, Plastic-Metal, Metal-Metal

3M 5200

HHFR A/ B B 15200 2 B — i 4 W R RE NG, “BE 1 AR 43 7 A A2 OB IR B R B ORGPl o 3800 P AR ARG — Be i 1) A B2
FERBAER FMIBI SR T e BB R L, R NG, MR EEAEE LN T BB AR R
B AR T RAF R B

Hit: &R-&R

B SRR, WR-ER, &R-&R

ELECOLIT 325
#F5R325

Atwo component epoxy resin based adhesive free from solvents but with silver added to provide good electrical conductivity. It hardens well at room
temperature has good gap filling properties and can be stored for 6 months at 25°C (9 months at 5°C)

This adhesive may be used in applications where an electrical connection between male and female threads is required particularly in combination with
PMA XESX and ESD Conduit systems and in ATEX areas.

WAL G SREA B R BRI BRI EL, DR RIFI S . 78500 FEILEA RIFHRBRE TR, P7E25°CRREFE6MH
(B°CTARFONA) -
BRUREOR B F e 51 B AL T ZE B B X s, L A PMARYXE SXANE SDHE g $ek 22 1] A P A L0 HIL <34 o

Loctite 262 and Loctite 542 have very good and quite similar performance characteristics, the major difference between them being that Loctite 542 is
non-resistant to solvents. This may in certain applications be advantageous in others undesirable. A warning is given in their data sheets that stress cracking

can occur when they are used with certain thermoplastics, this does not apply to the type of technical thermoplastics PMA uses such as polyamide.
SRAR262FNIR AR SA2AH IRAF WA AL B RERBAS 1, AT B DO AE T IR AR SA2 2 A RHA R I o IXAMERESE R F 2 AR, A28y v 2 A
AR . AEEHERARSE P EEA TEE, SEN AR LHIE ErraBa RN IR, IXIFAE HFPMAT= i 0] an 8 R Y
BB AL

Which product is most suitable for your particular application depends upon a number of factors and your own preferences.

WA 7 ik 5 2 AR B B PR T — R BB LR AR H SR B AT

Care should always be taken when using adhesives to ensure that surfaces are clean and prepared correctly before application.
Adhesive properties can be improved using surface cleaning agents and primers. Curing time can be reduced using activators.
FEFRS AN, R G R IOE A AL BE , A PR P R R 5 35 o

FAAETS U6 )5 B SR T AR L, SR EDRS AR, RIS ARt T DA B 060 [ AR B il o

Please consult the appropriate manufacturer’s data sheet or contact the nearest representative for technical support before using one of these adhesives to
ensure the suitability for a particular application and for detailed application recommendations.

AEAE P IX SR 600 2 0, 1752 B 6 v 0 80 A Ok 2R Joc s RO B R SRR, DA BRIX AR A AT 3 R M1 20 200 g 2 PR 33
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Cable Protection

Fill factor max.70%

RRKBFEHR70%

Technical Annex / $ARMITT

Applications engineering information / BB TIZ(E 2

Applications engineering
information

Fill factor, relevant guidelines

The question of conduit capacity or fill factor
arises in the use of cable protection systems.
This describes the extent to which a conduit
can or should be filled with cables and/or
conductors based on the available cross-sec-
tional area.

In all cases, PMA recommends that a conduit
capacity of 70% not be exceeded. (Appli-
cation-specific procedures and stan-

dards must also be considered.)

This ensures that operation is not unnecessar-
ily impaired by increased friction between the
individual conductors in dynamically moving
systems. In addition, subsequent installation of
additional conductors and/or cables also
possible if necessary.

Wiring installation: Fixation

PMA recommends that cable protection
systems be fastened with a spacing of 300 to
500 mm between supports. This spacing can
be varied depending on the application and
location. This recommendation applies for all
available dimensions. For larger diameters, the
increased load due to the cables and conduc-
tors in the conduit is accounted for by adher-
ence to the support spacing. PMA supplies
suitable system supports for various strength
requirements and applications, European
standard EN 50343:2003-5.15 “Railway applica-
tions - Rolling stock - Rules for installation of
cabling” specifies the following spacing between
supports for fastening conductors:

300mm
500mm

Horizontal wiring:
Vertical wiring:

(Application specific guidelines and standards
have to be additionally considered.)

2 LA B

FERRMRR T

AR RGN, 2 HBREHRE
AEMEG, MPE R AR L MR
J¥o

TEFTATEDL, PMARE S AR A28
70% - (R R B A DLAAR it 2 250 i A
) o

RPRIEFES B RS0, H LAWY
BREERE N A2 BN BB, 5
A, WARTTEAIE, AT AT R
P I LB

ML 2 %E ST

PMA TN AR RATHATRE, X
B ERA 3002 500mmy 2 [ FF - iX
A3 T T DAAR 8 S o 7 FH A 22 25 o AT
A, WHTEMIMNER S T RA%
B, W HLBUR S 2 1 3 0 G 97 3
K S SRS B A W T, PR T[]
PRy i JEE SR L FR AR A 2 B SE 4% 2R

BRINFRUEEN 50343:2003-5.15 “#ki&M H -
A - AN AT B
SRR -
IKFZ 45 300mm
FHLL 500mm

O B PR R S A bR A AU R



Storage recommendation for polyamide products /SREtREF= RITTFEEIY

Storage recommendation for polyamide products

Polyamide is widely and successfully used for products in the electrical
and electronics industries. Thanks to its excellent mechanical and physical
properties over a wide range of application temperatures and its very good
weather resistance, polyamide can be used to make products for interior
and external use that meet the most stringent of demands.

As a hygroscopic material, polyamide has the ability to absorb moisture in
molecular form into the plastic matrix. As the moisture content goes up,
product properties may change slightly, displaying increased toughness
and lower rigidity for example.

The following table shows how the moisture content of polyamides comes
into balance with the ambient air in a normal climate of 50% relative
humidity and 23°C:

Material #1 &

PMA

SR 7 b I A2 5

RERR Z RN AT RSMEFT. ATHE
IFEZHEREREEEEA, BB REFHIHEE, URKLR
RO ANDIR 1 RE, FEILLRERR A THIESRAZEXK
HIERFIEIN =

RERRIEA—MTUEME, BERSFRABIKSIRIL
BRI EAFREE . BEERKENIEM, F~atEEn
RERR AL, Gl AT R IEMANFERAERE .

TRERT E0%ENEEM23CA—RSIET, Rt
R KEBWNA SRS SEGFE:

PAG 2 ... 3% by weight

In Air (23°C/50% rh.) 23 (23°C/50% r.h.)

PA12 0.8 ... 1.2% by weight

To maintain a balanced moisture content, PMA recommends storing products under the following conditions:

ATRFFKFE, PMARNEUAT RS THE~M:

Storage Temperature %772 E

18°C ... 30°C >18°C

Processing Temperature fil T8 E

Rel. Humidity ¥8%4;&E
>30%

At lower processing temperatures and in particular when subjected to
unnatural drying, corrugated pipes display increased flexural rigidity.

In the very dry winter months the moisture balance may go down slightly
as the material releases moisture to the environment (owing to lower rel.
humidity).

Compared to natural outdoor conditions* at around 0°C (40 to 80% rh),
the humidity in heated rooms may drop by half to below 20% rh if no
humidification is present. (Even extremely dry regions such as the
Sahara Desert record average humidity of 20% to 60% rh.)

If products from an outside environment are brought into a heated
processing area, the change in climate may suddenly cause temporary
demoisturization around the edges. After one or two days in the
processing area a natural balance will be restored.

Most PMA products have been modified to make them immune to climate

changes of this kind.

Observing this storage recommendation ensures optimum processability
and material properties.

* Central European climate

ARROMITEET, LEREFBRTREHT,
BYE R HIE MBI ERIE

FEBETFIRNES, SR EIRERBIK B
(HTREOEINEE) , Ko FEATRIBEHTRE.

50°C (40%ZE80%rh) HIBEAREIEHHELL, MRFE
EINE, EMAZAEETES TE—FEKTF20%rh,
(EERIEHETFRAMX, B RLYE, iERNFIE
EH20%E60%rh. )
WMRKEIINPFEN TR HBMANMIX, SENTL
TIRES RTINS B BEER E BRIk Lk, BEMIXE
FE—mXE, HikEFE.,

AEHPVAFREZT TR, UEENHENNSEELL.

P I R I AT #R R AR R RO IR T RN R L BE

* RS RX
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Chemical resistance / it 1t gE

Chemical resistance

it ZAERE

Chemical PA6 PA12 PP TPU PFA
Formula Polyamide 6 | Polypropylene |Polypropylene ggmzmmc Eg;f(l)tlj;[rnaell:oxy-

PA66 |PA1l |PE flesomer | pyDF
Resistance against Bjjjﬁ}ﬁ w%ﬁ%iﬁ Polyamide 66 | Polyamide 11 | Polyethylene :I’Slgr(ie;r;ylene
Acetic acid (10%) B4R (10%) C2H402 ) (1) e0® |O 00
Acetone P CsHsO o000 |e00 e0® |O (11}
Ammonia (30%) K (30%) NH3 o000 |e00 e0® |O 000
Benzine bR - o000 |(eoo o0 |oO 000
Brake fluid HZ - o000 |(eoo e®® |O 00
Caustic soda HEEA NaOH 000 (o000 o0 (o 000
Ethyl alcohol (40%) ZEE (40%) C2HsO 000 (000 (000 |0 e00
Glycol S CaHe02 000 |o000 e®® |O 000
Hydochloric acid (10%) IR (10%) HCL (@) ® ee® |O o000
Methanol i CH40 { 1) o000 o0 |© o000
Methyl ethyl ketone T C4HsO 000 |e00 e0® |O (11}
Nitric acid (10%) iR (10%) HNOs @) O (1] O 000
Ozone RE O3 (] (1] (X °® 000
Paint thinner R RER - o000 |(eoo ° O 00
Perchlorethylene 2H LI C2Cla ( 1) e0 (1) O e00
Paraffin il - o0 |e00 ) O 00
Phosphoric acid (10%) R (10%) H3sPO4 ® (1) e0® |O o00
Sea water K - 00 |eo0 o0 |00 00
Soap solution JE K - 000 |(oeoo o000 |00 000
Sodium chloride AL NaCl 000 |o00 00 |e00 |o00
Sulphuric acid (10%) il (10%) H2S04 ) (1} e0® |O 000
Toluene B 3 C7Hs 000 |e00 ® (@) o0
Trichlorethylene B C2HCls ® (1) @) O 000
Turpentine AR - o000 |(eoo O O 000
Urine T BEPR I - o000 |(eoo 000 |o00 |eoo
Resistance against Wit
Qils and Fats A :
Cutting oils* LN - 000 |(eoo (1) ) 00
Diesel oil e - 00 |eo0 °0 (1} o000
ASTM Oil Nr.3. ASTM No.3 i - o0 |e00 (1] ° e00
Fuel oil R - 00 |e00 (1] () 00
Hydraulic oils* 0 3 - 00 |e00 (1] ° 00
Mineral oils Wi - o000 |eoo [ 1) o000 |o00
Spark-erosion liquids HL K A6 il o000 |eoo [ 1) ) o0
Skydrol i A ® (1] (1] O 00
Transformer oils* 5 R4 000 |(oo00 (1) ® 000

*

Synthetic additives can affect the oil resistance of plastics. Please

contact PMA for further information
@00 FExcellent resistance/suitable for permanent contact
®® Resistant/suitable for occasional contact

AR R R B kAR, JEIRPMAB W — B {E R .
oo HiRIFMHIHLTI /3E Gk A4l

o0 5 RIFMIHLHI T /38 A4 R il o
® YL /38 FR B 1) o

®  Relatively resistant / suitable for short-term contact .
O Not recommended O kT
Important: VR

The chemical resistance of plastic products is also dependant on factors such as temperature,
amount of time exposed to chemicals (e.g.occasional contact or immersed) as well as the con-
centration of the specific chemicals.

The stated chemical resistances are valid for a temperature of 20°C. The chemical resistance

table above serves only as a guide for the use of polyamide products in conjunction with the list-

ed chemicals. Each specific application should be controlled for suitalility by the end-user.
Amore detailed table can be found on the PMA Homepage under www.pma.ch.
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BRLFE LA A AR R AR eI AR, n: K REAEAE TR i
I (RN H i SR R ~ KEE.

ik B A EREAE20° IR B PR BE N A AL

kB AR R DUR X IR B ™ i 5 TSI =Y R B W R e . A TIERE R,
i P 7 A T A A 7 AT DL 3 A o

PR A% ] 25 ] PMA K] viwww.pma.ch.



Important information / EE(ER

Important information

The specifications and instructions for our
customers in this document reflect the
product engineering level at the time of manu-
facturing. PMA accepts no liability for
damages resulting from unprofessional
installation or application or misuse for a
purpose.

This disclaimer also includes damages to
third parties. It is the customer’s
responsibility to check the delivered products
and immediately notify PMA of detected
faults. It is also the customer’s responsibility
to test the delivered product on its applicabili-
ty for the intended purpose, PMA will accept
liability or responsibility for their products if a
product or a PMA system is combined or
used together with third-party products, i.e.
products from other companies than PMA .
Jurisdiction in all legal disputes concerning
product liability have the courts of the canton
of Zurich/Switzerland.

Swiss law applies.

To guarantee punctual deliveries please
check availability of products before
ordering.

The text, pictures, drawings and application
photos which are published in this
document may not, in part, or totally, be
copied or used by any third party in any
form or way. Especially the downloading of
text, pictures, drawings, and application
photos onto  Online Services is strictly
forbidden, irrespective of if they are edited
for this purpose or not. At all times PMA
reserves the right to make all legal steps
necessary.

For more information go to:
www.pma.ch

To order/download our catalogues
Please refer to www.pma.ch

PMA

Cable Protection

HEFER

AR e B AR AR R T2 7 B
FEFABEET, SR T 38 A7 T2k
o PMAT T oMl i 22 5% A i DA R ik
TU A5 R385 A AR THE, A B
WA =T ER IR E. FP 05T
25 3 i B oK B 7wk, DA% S1 B A0
PMAK: 25 51 iy I . %% 7 o 0 5T e B
72 A X EATE T IR X TR PMAE
A EL R G855 =00 i A EPMAT
SEMERMEIL, PMAFKIHTE

R 7w TR B A I B AL R
bR RPIY RS TE e PR E (IR S

APBRIE WA B Sos T ], S TEAE
Z BB b A7 B

EARBP BT BR KUK
MR M REHE (R S ), EARE
W =TT AT e T, Fam A5 K
ui BT ERS KRR, A
HIXLRERRSA M. FEMELT,
PMA A 2 2 1 I 1608 3 TE A Bk
fEgei o

CEZEY-S7pvil

www.pma.ch

R EAEATE i)

www.pma.ch
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