PMA

Cable Protection

PMA Traction Applications
PMA TeBiE Tl i B F

Use it anywhere on the train where cables are fed through

FEZE AT AT AT HL S 27 #y b i #T f5E F

PMA products have proven their dependability in railway construction
projects around the world. This is the reason why large corporations
including CRRC, Siemens, Alstom, Bombardier, Deutsche Bahn, and
SNCF have chosen us as supplier over a period of many years. Our
special railway engineering product line provides protection and safety
on signalling systems, coupling, trucks, and gangways, as well as roof,
and underfloor equipment. The range of applications is very extensive.
PMA proucts contribute to the safe operation of trams, and even roller
coasters.
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Infroduction / 9148 PM“

Cable Protection

Standard EN45545
EN45545 ik

To ensure the safety of people and equipment in railway applications

TAOR BRI D FH Fv RN B % i iR 22 4

With the introduction and ratification of EN45545 a unification of fire safety standards is taking place in Europe.

Wi EN 45545 Wy 51EAIART, BRINIEAE SATEE— Bl K %2 B bRHE o

EN 45545-1 contains basic definitions as well as general rules on how to classify rail vehicles.

Train operating and train design categories are defined in order to assess fire risk. Hazard levels are defined based upon these
classifications.

EN 45545-1, AHALEFEANIMEE, 10 HIE A4 R 75 PUOE 245250 iR AR o 1Al K 5 XURSE S AR B 22400 o3 B R st it 26
s FF LR 5 B 16 16 S5 R ARAR L A5 A T R LAY

EN 45545-2 describes the material requirements for the different hazard levels (HL1, HL2 and HL3). Table R22 sets the flammability,
smoke emission and toxicity requirements for internal applications.
Table R23 does the same for external applications.

EN 45545-2 §ifiif T FAORHO AR R ER S %% (HL1, HL2FIHLS) 2k, % R22 Spg 9 BRI+ 2 ik, 0% BE sk i oK o
K R23 Y@ il B2 B R 2K

EN 45545-3 describes the fire resistance requirements for fire barriers.
Unless designed with care, locations where cables within cable protection conduits are fed through fire barriers could represent
potential weak points through which fire, heat or gas could penetrate.

EN 45545-3 sets E, | and W requirements for 10 different fire protection installation situations in acc. with the operating categories
defined in EN 45545-1:

ENA5545-3 i3k T 17 K eI K B3R o 53 ¢ R PR DR 5 P A HL A SRS AR B, IR s BRI A
XA TEAE S 1
% EN 45545-1 528 25 b e 3L 10 FiAS ] (5 K BB &2 ¢ O, EN 45545-3 ¢ Ev | F1 W 2K
- E (integrity), with a performance rating of E15, E30 (in minutes)
E (5e¥r:) , &%5%0rE E15, E30 (434h)
- | (heat insulation)
| (FAa%k)
- W (radiation)
W (585
E15 is sufficient for several of the 10 installation situations and operating categories.

X 10 Fei et ol i S LS E 5, E15 REHRY.

E30, the highest requirement is specified for fire barriers between luggage compartments and passenger areas or the driver‘s cab
for train operating categories 3 and 4. In such situations the fire must be prevented from breaking through for at least 30 minutes.

ik ¢ SERE P BRI Y E30 PRRAY BT KGRI, RZRAETRMARE X Saa B R 3 fn 4 MR . B RAEKKIGIL, SHRIEE
b 30 43 B Ak KRR o
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PMﬂ EN 45545-1 fxi

Cable Protection

EN 45545-1 General section
EN 45545-1 Fput: Eig

Railway vehicles are assessed for their fire safety risk according to:

BRI EPEAE A Bk 22 XU, ARIEINT IR

Design Category (Automatic , Double-decker, Sleeping cars, Standard vehicles).

BRG] (AZhERE R EMEAARER ) o

Operating Category (Ranging from above ground operation with good evacuation possibilities
through to underground or elevated section operation with poor evacuation possibilities).

BE I HTE R 67 BT REE S b s ZRBAR RS R T R :) o

Hazard Level can be derived from the following matrix taking into consideration both the Design Category
and the Operation Category.

fE R AR B R RV RIS E R, PUT T ARSI H o

Design Categories % it 33l

N A D S

Standard ﬁufomaﬁf‘ t Double decked | Sleeping cars
vehicles vet icles withou hicl d hett
. rained staff vehicles and couchette
WREER | aomwem ces|  wenE B

ZEI R T 1E)

Overground trains - No tunnels
| elevated sections - Side
evacuation possible

T R TERSE S A
J:%ﬂﬁ%ﬁze?‘“ EE L, FEMAY

HLA1 HLA1 HLA1 HL2

2 | Trains used in tunnels /onele- HL2 HL2 HL2 HL2
vated sections - Side evacua-
tion possible - Ultimate place
of safety reachable in short
running time
FMETERER SRR L,
AANERE, FEREE
TRIERIAR & X

BEZEI

Trains used in tunnels / on ele -
3 vated sections - Side evacua- HL2 HL2 HL2 HL3

tion possible - Ultimate place
of safety reachable in long
running time

EMBITERENEREL,
jM%Eﬁﬁ BERKIE
(TRTiE Rk 2 2 X

Operating Categories

4 Trains used ir] tunnels / on HL3 HL3 HL3 HL3
elevated sections - No side

evacuation possible - Ultimate
place of safety reachable in
short running time

FRIBITER BN S5 L,
FATIEEE, BaEBER
4555 TR 8 Bk 2 4 K E
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EN 45545-2 {5/

EN 45545-2 Fire behaviour requirements — materials

EN 45545-2 fitfe: i K HEAERGBK - AK}

Fire safety performance levels for component materials are set for each of the Hazard

Levels for internal and external use for the following parameters - Flammability LOI, Smoke

emission and Toxicity.

LLPEAERRE B K RE SR B B8 TR B A AR T B 280, B AL O HEUHA 25 A0 a5z o

Requirements are fixed by Conduit Circumference and Application Area

AR B 18 R KA B A G L

P <0.2m

R 22 (Internal use PN &3 Fl)
R 23 (External use 4B {di F)

(P circumference &K = x d [BE% x HR)
(d Hf%=200mm / )
(d 1% < 63.66mm)

NW48 OD = 54.5mm

Table 8 - Circular conduit

K8 - TR

Requirement

Requirement

. h . Perimeter . :
RN NW48 1% ¥ME =54.5mm K Interior Exterior
MR AMEREER
0.0<P=<0.2 R22 R23
0.2<P R6 R9
HL1 HL 2 HL 3
%K TO1 Oxygen Minimum 28 28 32
EN ISO 4589-2: | Content % =N
Ol BEE
a2 ki
(IN16; EL2;
ELGA; EL7A; | T10.03 Ds max. Maximum 600 300 150
M2) EN ISO 5659-2: | dimensionless | £k
25 kWm 2 RATER
REZE
T12 CIT Maximum 1.2 0.9 0.75
NF X70-100-1 | dimensionless | &k
and -2, 600° C | A%
=
5 TO1 Oxygen Minimum 28 28 32
i ) EN ISO 4589-2: Coﬁ?ent % =)
R23 ol seg =
= 3 8
(EX12; EL2; | &
EL5 EL6B; |T10.03 Ds max. Maximum - 600 300
EL7B; M3) | ENISO 5659-2: | dimensionless | &k
HEE
T12 CIT» Maximum _ 1.8 1.5
NF X70-100-1 ; ; =
and -2, 600° C dlme\rlsmnless PN
= FER
54
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PMﬂ EN 45545-2 §xi

Cable Protection

EN45545-2:2013 R22 /| R23 Testing Requirements:
EN45545-2:2013 R22 / R23 i 25K

1. R22 #%}:
ZEN F#k4% Hoses-Interior

2. R23 Materials #1%}:
ZEHMR# S Hoses-exterior

3. EN ISO 4589-2 Ambient temperature test R 35ZH A :

EN ISO 4589-2:2006 Plastics-Determination of burning behaviour by oxygen index-Part 2:
Ambient-temperature test (ISO 4589-2:1996+Amd.1:2005)(includes Amendment A1:2006)

SR AR BOE D MRBRAT -5 2 343 i iA .

EN ISO 4589-2 oxygen index definition 4&RiE%EE X :

When the oxygen and nitrogen mixture of 23°C+2°C degree C is entered, the minimum oxygen concentration of the material is maintained,
which is expressed in volume fraction.

The oxygen index testing principle vertically fixed an upward flow of oxygen in a sample of size: (80-150) x (10+-0.5)x (4+-0.25)mm.

in a transparent combustion cylinder of a nitrogen mixture, the top of the sample is ignited and the combustion characteristics of the sample
are observed and the sample is continuously burned. The interval or combustion length is compared with the given data, and the minimum
oxygen concentration is estimated by a series of experiments at different oxygen concentrations.

WA 23°C+2°C BE. FURASMKHE, RIFERMRRERNSNEIRE, UERSBRT.

SRR RIBE—MRAAE; RFAR/h: (80-150) x (10+-0.5) x (4+-0.25)mm EHEEEB ERAHFNE. REASKMEAMRKEEE, SH
AT, FHMRHAERRRREE, BHRESRERESREKESHENREHELR, BEEFERRETH—RIINE, GESRE
HIE/ME

4. EN ISO 5659-2 Smoke density test 125 Bl :

Sample pretreatment A% 5 FiAb B

Samples of size in square 75t1mm and thickness of 1£0.1mm or as far as possible, the material should be tested in the end-use
thickness. Before testing, the samples were placed at 23°C+2°C, and humidity at (50+10)% for at least 24 hours before reaching the test
requirements.

PR R758 1mm J5 78, A 120 AmmBUR R TTRE, AHRER g e 27 dh B JE B R e TR AT ONRAT, PSRl A il AR B
23°C+2°C, {BJEAE(50+£10)% F /24 /8w, PLIEIAZK

Test method JW3Rk 5 E:

The test method of smoke density (Ds) was carried out according to the standard of EN ISO 5659-2. The samples were tested in a
sealed furnace, and the samples were tested under the 2.50W/cm2 condition. 1.5 minutes, fourth minutes of smoke density data and the
maximum smoke density data within the whole test time were recorded. The whole test time was 20 minutes.

1% B (Ds) WA J7 4 B EN 1SO 5659-2 AiftilffT. AESMFE— BRI BT, #EM 4 BI7E 2.50W/em2 Z5 T HEAT % B I o
IS 1.5 438h, 58 4 43R BEBCHE B B AT I 1] P9 S M 2% B, AR TR 20 438

5. NFX70-100-1/-2 Toxicity test ik

The CIT value of the toxicity index is calculated.

Ingas (CO% CO. HF. HCI. HCN. NO% SO HBr), the content “ti" is expressed in milligrams per gram of material gas. From the “ti"
value and the corresponding dangerous concentration value "Cci", the commonly known toxicity index " C.1.T " can be determined.
BRI CITIE 5
fE5fk (CO® CO. HF. HCI. HCN. NO® SO®. HBr) , &t "t ISt R MBS TR, 7 S S T o7 9 f v i £
"Coi” Hr, W BRI TR ECCL T AT o
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EN 45545-2 tRifE

.’XPCSF highly flexible, heavy-duty

For dynamic or static external applications in railway vehicles.
¢ On the roof, between carriages and on bogies.

Order No.  Profile

TS R

# JXPCSFT-12B0 T
#JXPCSFG-17B0 G
#JXPCSFG-23B0 G
# JXPCSFG-29B0 G
#JXPCSFG-36B0 G

G

# JXPCSFG-48B0

Conduit size
NW metric
RENIE
WIRRE Al
12 16
17 20
23 25
29 32
36 40
48 50

Inside

diameter

Az

11.8
15.2
21.5
21.7

35.8
46.8

Profiles-fine (T) ; Profiles-coarse (G) / #m:gsr (T) ; #&4 (G)
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.16322
ETRRIEMBANAE, ERM “HABIER" DB-Nr.16322

RiEA # WERERNEITE (MOQ)

XPCSF very flexible, heavy-duty

External, dynamic applications in railway vehicles
on the roof, between carriages and on bogies.

Order No. Profile Conduit size Conduit size

black / orange

Inside

iT5S B REME REAMR AR

e/ Be

XPCSFT-07B0 T
XPCSFT-10B0 T
XPCSFT-12B0 T
XPCSFG-17B0 G
XPCSFG-23B0 G
XPCSFG-29B0 G
{ XPCSFG-36B0 G
XPCSFG-48B0 G
{+XPCSFG-56B0 G
:#XPCSFG-70B0 G
{#XPCSFG-95B0 G
#XPCSFG-125B0 G

NW metric
FRERA1E NG
07 10
10 12
12 16
17 20
23 25
29 32
36 40
48 50
56 68
70 80
95 106
125 146

6.5
9.6
11.8
15.5
21.5
27.4
36.0
471
56.7
67.1
90.9
125.0

Profiles-fine (T) ; Profiles-coarse (G) / #Bsg&x (T); #KLL (G)
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.16161

ETRERRARNE, BERERR “BARYIER" DB-Nr16161

JXPCSF irxxin, =8

BT SRR ERIMB TS HE SRR
HEEE, FEREFFEEEZIE.

OQutside
diameter

FINES

16.0
21.6
28.8
34.8

42.8
54.8

XPCSF

&R TSR T SRR B S &2
Wn: EFANEERZ BRI RER.

OQutside
diameter diameter

/e

10.0
12.8
15.6

21.1

28.4
34.5

42.4

54.5

67.5

79.0
106.0
144.5

stat** / dyn.***
radius

S /B

BT

70/100
85/125
110/160
140/ 200

200/ 260
230/ 300

EERK,

PU Moa
meter (M)
2EL s =
EIS eiTE
50 2000
50 1400
50 1500
50 1200
30 1080
30 960
unit = mm
BfL=mm
B ce
Pra

"o

stat** / dyn.*** Py

radius

B / 25
BT

15/40
20/50
25 /65
35/85
45/110
55/135
65/170
85/220
110/ 270
130/ 320
170/ 430
230/ 580

RIiEA # WERAR/NEITE (M0Q) , #Z = MOQESTI #iA

meter

moa
(M

BRBEM sEITE

*

100
50
50
50
50
50
30
30
30
10
10

6

unit = mm
B{L=mm

PMA

Cable Protection

JXPCSF-Index
I I I I

min. max.
ductimy—w
fatigue / reversed bending Rl
mF

cold temperature performance Pk R

weather resistance iRy

* Multilayer conduit: specially formulated polyamide 12

« Overextrusion: specially formulated polyamide 12

« Excellent flexibility

« Smooth outer layer prevents accumulation of ice

« Easy cleaning

« High resistance to chemicals and cleaning agents

« Excellent UV resistance and weathering characteristics

« Self-extinguishing

« Temperature range: -50°C to+95°C; Short-term: +150°C
« Classification: HL3 to R23 (Exterior), EN45545-2:2013

* SRNE: FHIES REtR12

 SMEE: FRIECH RERR12

* RSEIRHIE

* SNESTBATBILERUK

- BEE

o IR FE SR

o RSFHIURIMERT R

© BIBRMEF

< SREIEE: -50°C E+95°C; FGHAIRE +150°C
* HL3, 1RHBEN45545-2:2013ESMRER23FFAE

XPCSF-Index

min. I l l I max.
ey 1
ductility Ttk

fatigue / reversed bending Eissil]

pressure resistance FiER

cold temperature performance iR it

weather resistance [j2id

« Quter layer: black; high-grade, specially formulated polyamide 12
« Intermediate layer: spec. bonding compound

« Inner layer: orange; high-grade, specially formulated polyamide 12
« Excellent UV resistance and weathering characteristics

« Very good flexibility

« Good mechanical strength, also at dry conditions

« Self-extinguishing

« Free from halogens and cadmium

« Temperature range: -50°C to+95°C; Short-term: +150°C

« Classification: HL3 to R23 (Exterior), EN45545-2:2013

s B B R REL12
o RSETRIME R RS

* JEBFHERE

s ETRHENT, BREMIREEE

* BRI

s NEEEMNR

* BESEE: -50°C £ +95°C; FEHAIRAE+150°C
* HL3, 1R#EENA45545-2:2013ZESMRER23FR

Railway Industry / #NiE 44 10-6



PMA

Cable Protection

XPCS-Index

min. l l I l max.
e e ———— ]
ductility Fk:

Tatigue / reversea benaing YR

pressure resistance HUER
W

weather resistance T

« Quter layer: black; high-grade, specially formulated polyamide 12
« Intermediate layer: spec. bonding compound
« Inner layer: green; high-grade, specially formulated polyamide 6
« Excellent resistance to UV rays and atmospheric corrosion
« Very good flexibility
« Good mechanical strength, also at dry conditions
« Self-extinguishing
« Free from halogens and cadmium
« Temperature range: -50°C to+95°C; Short-term: +150°C
« Classification: HL2 to R22 (Interior) / R23 (Exterior), EN45545-2:2013
NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354),
BSS 7239 / SMP 800-C
cNE: BB SR, FHARELH REAR12
» FERE: FHEAILAY
cHWE: BE; SR, FHRERELLE
 JUESMER KSR
« ERFHRRM
« EFRHOEET, BRFONBRE
o BIRKIELF
* TERENE
« JRESEE: -50°C %2 +95°C; %EHAiRE +150°C
o F4%: HL2, #RIBENA5545-2:2013 ZEMINER22 / EIMRER23 fRfE
NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354),
BSS 7239 / SMP 800-C

T
.
PCSL-Index

min. max.
ductility ES7Ni

fatigue / reversed bending it

pressure resistance Bt

cold temperature performance PivtE

weather resistance fiif # 1

«+ High-grade, specially formulated polyamide 12

« Excellent resistance to ultra violet rays and atmospheric corrosion

« Excellent flexibility

« Good mechanical strength at low temperatures and dry coditions

« Self-extinguishing

« Free from halogens and cadmium

« Temperature range: -50°C to+95°C; Shot-term: +150°C;

* Chemical resistance: to fuels, mineral oils, fats, alkalies, weak acids etc.
« Classification: HL2 to R23 (Exterior), EN45545-2:2013

o SR, FIRECTS BRELRR1 25
o LRHITHER RSN BES
o SHIREE

o BRI

o AEEEME

o SRETEE: -50°C £+95°C; FBHAIRE : +150°C;

o TR BERAHR, THh, BRRR, W, SSEASE

o %40 HL2, #RIBENA5545-2:2013ZE 5N ER234RAE

10-7 Railway Industry / 118 Z& 4

EN 45545-2 {1
XPCS vy fexivie, heavy-tuty XPCS iz, Be C€
External, static and dynamic applications for railway vehicles EATFESEERTLIMNINHESRE.
on the roof and between carriages on rail vehicles. n: EINFHFEER BRI ZERREE.
Order No. Profile  Conduitsize  Conduitsize Inside  Outside stat**/dyn***  py
black / green NW metric  diameter diameter radius meter
%S HEL REMS REAE AR IME B/ s BB
B/ e FRERAEE YN /NEHER * :
XPCST-10BG T 10 12 9.80 12.8 20 / 50 50
XPCST-12BG T 12 16 121 15.6 25 / 65 50
XPCST-17BG T 17 20 16.5 211 35 /85 50
XPCSG-17BG G 17 20 15.8 21.1 35 / 85 50
XPCSG-23BG G 23 25 21.9 28.4 45 / 110 50
XPCSG-29BG G 29 32 27.7 34.5 55 /135 50
XPCSG-36BG G 36 40 36.6 42.4 65 / 170 30
XPCSG-48BG G 48 50 475 54.5 85 / 220 30
XPCSG-56BG G 56 68 56.7 67.5 110 / 270 30
XPCSG-70BG G 70 80 67.5 79.0 130 / 320 10
© XPCSG-95BG G 95 106 91.6 106.0 170 / 430 10
XPCSG-125BG G 125 146 1255 144.5 230 / 580 6
© Profiles-fine (T) ; Profiles-coarse (G) / g4 (T); #EA (G)
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.16160
ETHEMEARME, ERW “HARKIER" DB-Nr16160 unit = mm
B =mm

PCSL very flexible, medium-duty PCSL jtﬁﬁzﬁ'; ‘:F'Ei
Dynamic installations in railway vehicles. ERBREM TSR E
External applications, e.g. solar systems, signalling, CCTV. SMEBRZF, f5ian: KPEEERSE, ES, TIRIEIERS.
Order No. Profile Conduit size Inside Outside  stat**/dyn.*** PU MoQ
NW  metric diameter  diameter radius meter (M) :
THE  EE WENE WE e BRI/ asf BAETE
IR RS ¥ BEB/RES
# PCSLT-07 + T 07 10 6.20 10.0 15/40 50 1300/1300
# PCSLT-10 = T 10 12 9.60 13.0 20/50 50 - /2000
# PCSLT12 « T 12 16 11.9 15.8 25/65 50 - /2000
# PCSLT-17 = T 17 20 16.4 21.1 30/65 50 - /1400
* PCSLG-17 * G 17 20 15.2 2141 30/80 50 - /2100
:#PCSLG-23 * G 23 25 21.7 28.4 40/100 50 - /1500
" PCSLG-29+ G 29 32 27.4 34.3 50/120 50 - /1200
# PCSLG-36 + G 36 40 35.8 42.3 60/ 180 30 - /1080
# PCSLG48+* G 48 50 46.7 54.2 70/200 30 -/ 960
* = Replace with “B” to order black or “S” to order grey / * = “B” T8 “S” 1]k &
Profiles-fine (T) ; Profiles-coarse (G) / #msgar (T) ; &4 (G)
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.11010
E TR, ERI “HBA%ER" DB-Nr.11010 unit = mm
¥RigH # WESRERNEITE (MOQ) T =mm



EN 45545-2 tRifE

€= A 0=

PCS sz, ma:
TESRBR AT I Eh7S R4
SMEBRZFE, f5l4n: KFA&RERSE, 55, WiEIERS.

PCS very flexible, heavy-duty

Dynamic external installations in railway vehicles.
External applications, e.g.solar systems, signalling, CCTV.

Order No. Profile Conduit size Conduit size Inside  Outside stat**/dyn*** Py moaQ
NW metric  diameter diameter  radius meter m
ITHRS  FEW REME REAE AR MR BERS/EIES @B shRITE
RERAE N BNEHFE * wES
. PCST07 + T 07 10 6.00 10.0 15/40 100 =
C#PCST10* T 10 12 9.20 12.7 20/50 50 2000
 PCSTA2+ T 12 16 118 15.8 25/70 50 -
:#PCSTA7 *+ T 17 20 16.0 21.2 35/80 50 1400
- PCSG17 * G 17 20 15.2 21.2 35/85 50 =
PCSG-23 * G 23 25 215 28.5 40/110 50 -
PCSG-29 + G 29 32 21.7 34.4 50/130 50 =
PCSG-36 *+ G 36 40 35.8 424 60/180 30 -
- PCSG48 * G 48 50 46.8 54.4 70/220 30 =
: *PCSG-56 + G 56 68 56.1 67.2 130/ 280 30 630
" #PCSG70 x G 70 80 66.5 80.0 170/ 360 10 560
i *PCSG-95 * G 95 106 91.0 106.0 250/ 470 10 300
* = Replace with “B” to order black or “S” to order grey / * = “B” T &g “S” Tk
Profiles-fine (T) ; Profiles-coarse (G) / #mg&r (T); ML (G)
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.11020
BT BRI, ERR “FREEER" DB-Nr.11020 .
fRigA # MERERNZITE (M0Q) 15—

PMA

Cable Protection

PCS-Index

min. I I l l max .
| E—
ductility TRk

fatigue / reversed bending

pressure resistance BTG

cold temperature performance ek

weather resistance L

* High-grade, specially formulated polyamide 12

* Excellent resistance to ultra violet rays and weathering

« Excellent flexibility and self-extinguishing

« Good mechanical strength at low temperatures and dry conditions

« Free from halogens and cadmium

« Temperature range: -50°C to+95°C; Shot-term: +150°C;

* Chemical resistance: to fuels, mineral oils, fats, alkalies, weak acids etc.
» Classification: HL2 to R23 (Exterior), EN45545-2:2013

o SR, FRRECT BREAR1 2 AL

- LS AMHE RS MNERE D

o RFEREER BRI

 ERER. FIRIOIET, BREFOTUTEEE

- NEERME

« REESERE: -50°C Z+95°C; FBHAIRAE : +150°C;

o WAL Bibh, W¥nm, BERS, Wi, S5RR%

o F4: HL2, #RIBENA5545-2:2013ZE5MRER23MIATAE

Railway Industry / #NiE 44 10-8



PMA EN 45545-21)

Cable Protection

Prarvure Feniveslen 2w rrmeme
ke Py =
€ A Oumm =) Evs ¢ LB rrenimaum =2~ © beml
VAM flexible, heavy-duty VAM ik, |BEE
Static installation in passenger areas of railway vehicles. AT 4B ENREXE. BSRi, ]
Excellent fire safety characteristics allow application in hegryktee, BEER, ERE, V5, NEMihE
public buildings like hospitals, hotels, airports, train and Sk, M AN

Subway stations, shopping centers etc.

! OrderNo. Profile Conduitsize Conduitsize Inside Qutside  stat.** PU moa
NW metric  diameter diameter  radius meter (M)
VAM-Index e REME REME HE MR SR axsa BOETER
o | 1 1 i LIS RFRAE Nl TEhdz * E&B /KBS :
I 1 E ;
ductility Py i VAMT-07 + T 07 10 6.70 10.0 20 50 1300 :
(ST 1 # VAMT-10 « T 10 12 9.20 13.0 25 50 -/ 2000
fatigue / reversed bending ikl i + VAMT-12 = T 12 16 11.8 15.8 30 50 - / 2000
pressure resistance it i# VAMT-17 = T 17 20 16.0 21.2 40 50 1400
SR | 1 ;
cold temperature performance v i VAMT-23 « T 23 25 224 28.5 50 50 1500
—— c# VAMT-20 = T 29 32 28.8 34.5 60 50 1200 i
weather resistance i i “#VAMG-17 = G 17 20 15.2 21.2 40 50 - /1400
: _ _ (4 VAMG-23 « G 23 25 22.0 28.5 50 50 - /1500 :
« High-grade, specially formulated polyamide 6 E :
« Good resistance to ultra violet rays and weathering # VAMG-29 * G 29 32 217 344 60 50 - /1200
« High impact and compression strength :#VAMG-36 * G 36 40 35.8 424 70 30 - /1080 :
« High stiffness H H
« Free from halogens and cadmium +VAMG-48 + G 48 50 46.8 54.4 80 30 960 / 960
« Qutstanding self-extinguishing characteristics : :
« Minimal devel 1t of ke and :
. T;::Ln;a‘ﬁ\r/: ?;,EZ” 20581 &i? 850%3539;0"_‘3,“1: +160°C : * =Replace with “B” to order black or “S” to order grey / * = “B” {TB &=k “S” {T/&k &
« Chemical resistance: to fuels, mineral oils, fats, alkalies, weak acids etc. Profiles-fine (T) ; Profiles-coarse (G) / #B&& (1) ; #KL (G)
* Classification: HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013 For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.10070
NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354), BTIREABARNAE, ER “HAR%KIER" DB-Nr.10070 "
/ - : — Ry o= = TE n = mm
855 7239/ SWP 800 L FRA ¢ MERERMETE (M0 i =
- B, HSHRECTTIRBAEOHIAL ;
* RIFAUREIEE
- REEEAE
« AR BER R

o PRIRAT, SMAEMSETE

o SRESEE: -40°C ZE+105°C; 5EHLRE +160°C

o MHEEEME: BEbAE, BPY0H, BRRG, M, SSEASE

o 45 HL3, RIBENA5545-2:2013% MIEREFR22 /ZE SN E R34
NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354),
BSS 7239 / SMP 800-C

10-9 Railway Industry / 8 Z 4
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EN 45545-2 txifE

au & PP OGO

VAML flexible, medium-duty VAML ééié’x, EF‘EE

Static installation in passenger areas of railway vehicles. BT 4B ENREXE, SR,
Excellent fire safety characteristics allow application in
public buildings like hospitals, hotels, airports, train and
subway stations, shopping centers etc.

3, MO F AT

Prarvan sheshve

MFHIPINMERE, MEER, BIE, #35, KEMBE

Order No. Profile Conduit size Conduit size  Inside Outside  stat.** PU Moa
NW metric  Diameter Diameter Radius meter (M)
TS W REHE HENS Az SME BTSRRI BERaN RMNETE
FRIRAE N T2 K E@B/KkES
AVAMLT-07 * T 07 10 6.80 10.0 15 50 - /1300
- VAMLT-10 = T 10 12 9.60 13.0 20 50 -
 VAMLT12 = T 12 16 12.0 15.8 30 50 =
VAMLG-17 * G 17 20 15.3 212 40 50 -
" VAMLG23 * G 23 25 21.6 28.5 45 50 -
- VAMLG-29 * G 29 32 27.6 345 55 50 -
© VAMLG-36 * G 36 40 36.0 425 65 30 -
VAMLG-48 * G 48 50 47.0 54.5 75 30 -
* VAMLG-56 * G 56 68 56.3 67.2 140 30 630/ 630
#VAMLG-70 * G 70 80 67.5 80.0 160 10 560 / 560
‘#VAMLG-95 * G 95 106 915 106.0 210 10 300/ 300
#VAMLG-125 * G 125 146 126.5 146.5 450 6 612/ 612
* = Replace with “B” to order black or “S” to order grey / * = “B” iTE &= “S” iT /& &
Profiles-fine (T) ; Profiles-coarse (G) / 4mg&L (T) ; #EL (G)
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.10071
ETHEMBARME, BRW “FARHEER" DB-Nr.10071 it = mm
FEH # MERER ETE (M0Q) 15 —
PLR flexible, medium-wall PLR iiﬁ'\’ EPEE CE
Static installation in light rail rolling stock applications. RIS R .
e.g. Tram, Metro, Monorail. flan: BZE, HhEk, BH.
Order No. Profile  Conduit size Conduit size Inside Outside  stat.** PU
NW metric diameter diameter  radius meter
s wE EE BWEMIE fes MR OBERN BRBA
PRRRAE N Thfz *
PLRT-07 = T 07 10 6.20 10.0 15 50
PLRT-10 = T 10 12 9.60 13.0 20 50
PLRT-12 = T 12 16 12.0 15.8 30 50
PLRG-17 * G 17 20 15.8 21.2 40 50
PLRG-23 * G 23 25 219 28.5 45 50
PLRG-29 * G 29 32 27.6 345 55 50
PLRG-36 * G 36 40 36.0 425 60 30
PLRG-48 = G 48 50 47.0 545 70 30
* = Replace with “B” to order black or “S” to order grey / * = “B” T8, “S” 1Tk &
Profiles-fine (T) ; Profiles-coarse (G) / #m:ggr (T) ; #&4 (G)
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.12936 unit = mm
ETRRIFMBANAE, HRI “HABIER" DB-Nr.12936 B{L=mm

Railway Industry / #j& %4

PMA

Cable Protection

VANML-Index

min. l I l l max.
ductility EQqiH

[T o | Sy T S —

fatigue / reversed bending TEtE

pressure resistance b

cold temperature performance Bt

it itk

« High-grade, specially formulated polyamide &

« Good impact strenght

* Good resistance to ultra violet rays and weathering

« Qutstanding self-extinguishing characteristics

* Minimal development of smoke and gases

* Free from halogens and cadmium

* Temperature range: -40°C to+105°C; Short-term: +160°C

* Chemical resistance: to fuels, mineral oils, fats, alkalies, weak acids etc.

* Classification: HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013
NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354),
BSS 7239 / SMP 800-C

o R, FRE T BRELRREHI A

o REFHIARERE

o RIFROIURINERITH R

« ANHHBEERMERE

o PREERS, RNAZMSERTE

« NEREENR

o IRETEE: -40°C E+105°C; 52HHRE +160°C

o WL Bk, WY, BERR, W, $SERE

o F4%: HL3, 1RIBENA5545-2:2013ZE AR ER22 / MR ER23R A

NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354),
BSS 7239 / SMP 800-C

weather resistance

PLR-Index

min. I l l l max.
ductility itk
_ 1
fatigue / reversed bending Eligatd8

pressure resistance PLETE

weather resistance e

« High-grade, specially formulated polyamide 6

« Very good flammability characteristics

* Self-extinguishing

* Free from halogens and cadmium

« Good flexibility, Good pressure resistance

* Good impact resistance, Good weather resistance

« Temperature range: -40°C to+105°C; Short-term to+160°C

« Chemical resistance: to fuels, mineral oils, fats, alkalies, acids etc.

« Classification: HL2 to R22 (Interior) / R23 (Exterior), EN45545-2:2013

o SR, FEBRECTS BRELAZOHIA

* IERLFARLATEAE

- BIRREEF

o AEEENR

- RIFHIRHIE, RAFHOMIEEE

 RIFEOHURERES, REFROMIRIE

o SREIEE: -40°C E+105°C; FGHAIRE +160°C

- EENE: ok, T, RRRS, W, BRF

o T4 HL2, #RHBENAS545-2:2013ZE MERER22 /EIMNRER23FRE

10-10
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PMA EN 45545-2 15k

Cable Protection

- XVCSF tiexiie. neavy-auty XVCSF z#, me Ce

Rail static external applications such as under carriage, ERTHEINESRE, NS, HEEE.
: bogie, etc.
Order No. Profile  Conduit size  Conduit size  Inside Outside stat. ** PU
black / blue NW metric diameter diameter  radius meter
iT5Rs A REME RERE A= MR BSER)N BRERM
2a/Ee AR N T *
XVCSFT-10BB T 10 12 9.60 12.8 20 50
XVCSFT-12BB T 12 16 11.9 15.6 25 50
XVCSFG-17BB G 17 20 15.6 21.0 35 50
XVCSFG-23BB G 23 25 21.6 28.4 45 50
pressure resistance HUEA XVCSFG-29BB G 29 32 275 34.5 55 50
ey ™ XVCSFG-36BB G 36 40 35.7 42.4 65 30
o temperature performance ik XVCSFG-48BB G 48 50 46.8 54.2 8 30
weather resistance [
* Quter lyer: specially formulated polyamide 6 Profiles-fine (T) ; Profiles-coarse (G) / #Bs&4X (T) ; %4 ()
. EQSL'%;&E@“””V rodife polyamice & For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.10063
« High compression and impact strengths at low temperature ET MR, BRI “FAREIEER" DB-Nr.10063 unit = mm
and low humidity B =mm
« Very good UV resistance and weathering characteristics
« Self-extinguishing
« Free from halogens and cadmium
« Temperature range: -50°C to+105°C; Short-term: +160°C
« Classification: HL2 to R22 (Interior) / R23 (Exterior),
EN45545-2:2013
* SMNE: FIREC 75 BREL ARG
N FHhS RBEZ6
* REFHIFEIMME .
» EIRBMTIROIRT, B RIFOTERUAEIRE
* AERLFRTRIMNE RN
o BIERMELF
* NEEHAGE
« JRESEE: -50°C Z+105°C; 12HAiRE +160°C
o 45, HL2, HRIBENAS545-2:2013F FIERER22 /
ZEHNREER23ATME
PACOF riexivie, divisible PACOF ==&, maa =i
In machine building and plant construction. B AFHSIER BE%.
Static installation in rolling stock applications. EHEERNBSRENA.
Order No. Conduit size Fits to thread Inside Outside Stat.** PU
black NW metric metric diameter  diameter radius meter
TS BRER BRI Az NS BSTE 8RB
PACOF-Indox 2 NW 2% N iz *
i [ I I :
e——————————  PACOF-07B 07 10 M12x1.5 5.6 10.0 30 50
e —— max_ - PACOF-10B 10 12 M12x 1.5 8.5 12.8 33 50
fatigue / reversed bending P PACOF-12B 12 16 M16x 1.5 11.0 15.6 35 50
= ] :
pressure resistance HUETE PACOF-17B 17 20 M20x 1.5 15.5 211 45 50
D e — 1 3
cold temperature performance O . PACOF-23B 23 25 M25 x 1.5 221 28.4 70 50
W:' PACOF-29B 29 32 M32 x 1.5 27.2 34.5 120 50
[CyC3:S i
. PACOF-36B 36 40 M40 x 1.5 32.0 424 145 30
. ggﬁcti)illgpn;ggéf‘:gdpgl‘g:giiiz;n in longitudinal direction any time i PACOF-488 48 50 Mo0x 1.5 433 54.5 150 30
« PMA standard nominal widths can be used in combination with all PMA fittings PACOF-70B 70 80 - 62.0 79.0 190 10
« Easy installation; Trouble-free retrofitting
« Applicable also for repairs; Self-extinguishing . L i W i .
« Free from halogens and cadmium For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.10920 L
« Temperature range: -40°C to+105°C; Shot-term: -+160°C ET MR, BERW “HAREKIER" DB-Nr.10920 un’_th = mm
« Chemical resistance: To fuels, mineral oils, fats, alkalies, weak acids etc. Bfii=mm

Classification:  HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013
NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354)
BSS 7239 / SMP 800-C
FIRIL R BB L6
BRENER ZRITARAE
FFAPMAIRIRNE, FIERFRAPMAMREE R
REHE TIMBRE
AR ATHEE; BRI
TEEENR
REESEE: -40°C E+105°C; FGHBRRE: +160°C;
MLt Bopkidn, &40, RSAn, W, SBER%E
% HL3, IRIBENAS545-2:2013F NIRER22 /FEIMRER23IRAE
NFPA 130 (ASTM E162 - ASTM E 662 - ASTM E 1354),
BSS 7239 / SMP 800-C

10-11 Railway Industry / #iEZ 4K



EN 45545-2 tRifE PM“

Cable Protection

F.66 brided hose F.66 #%ume @“‘
© Inthe industry. aviation, construction of vehicles and trains. EAFTI, iz, REREMKESITIL.
Order No. NW  Construction Fits to Operative Range Operative Range MoQ
number X @mm termination min.0 max.0 (M)
T8RS KRR 5 B R IR b T{EEE TEEE m/MNEITE
AE  RY xER =/ PN 26/ x6e
‘S F66.04* 04 48 x0.28 = 3.0 7.0 = 5
S\ F66.06* 06 72x%0.28 SRER-06 5.0 8.0 - R '
S F66.08* 08 96x0.28 SRER-06 7.0 100 S - oot subily
S F66.10* 10 120 x 0.28 SRER-06 9.0 13.0 - . Eo}bunfdling. a}]nd p{JoLteg}li?/gOf electrical wires or cables
: A . . . . : * Selt-extinguisnins
‘S F6612* 12 160 x 0.28 SRER-06 11.0 16.0 = ;o Free fro_mghaloge%s construction
N F66.16 * 16 192 x 0.28 SRER-16 15.0 21.0 _ : égsg;gg&to)g(l]l\cl/65164 (part 1 and 2) strand 0,28 mm
‘S F66.20* 20 240 x 0.28 SRER-16 20.0 26.0 - P Temp_eralil_re range: -55°C to-+135°C (UL+125°C); Short-term: +160°C
W F66.25 * o5 280 x 0.28 SRER-21 24.0 31.0 _ « Classification: HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013
‘SN F66.30* 30 384 x0.28 SRER-21 / SRER-29 28.0 38.0 = ]
i S/ F66.50 * 50 600 x 0.28 SREV-40 / SRER-50 48.0 65.0 - /1200 @ @ SEREd .
w¢FE66.70% 70  600x0.28  SREV-40 / SRER-50 48.0 85.0 600/ - : E‘%g@gﬁf“ﬁ@%mm
. 9’5 = .
* = Replace with “SW” to order black or “GR” to order grey / * = “SW” iT2 &5, “GR” iJ k& . %Egozf?& £EHIRRARDIN 65 164 (part 1+2)fmte
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.55000 < BRI 55°C E4+135°C (UL+125°C); #GHMEREE: +160°C
BTN, FRE “HAHKEER" DB-Nr55000 ; o %45, HL3, fRIBENA5545-2:2013Z MERER22 /ZESMRER23ITME
unit = mm
2N ¢ BERERIMETE (MOQ) FhL=mm
C. 66 braided hose C.66 2&?5@%
Industrial and transport sectors. BERATIWL, K@i,
Order No. NW Construction Fits to Operative Range Operative Range  M0Q
number x @mm termination min.® max.0 (M)
i8S KRR ZEH EERmRE TIEEE I{;ﬁ?ﬁl@ BNEITE
AE  RE xER =N PN b o3c)
C.66.10 * 10 80x0.28 SRER-06 8.0 14.0 -
C.66.12 * 12 120x0.28 SRER-06 9.0 18.0 - « Polyamide PA 6.6
C.66.16 * 16 144x028  SRER-06/SRER-16  11.0 22,0 B om0 o
. £.66.20 * 20  192x028  SRER-16/SRER-21  14.0 26.0 — ey U ey el wies
. &C.66.25 * 25 168 x 0.28 SRER-16 / SRER-21 18.0 26.0 = « Free from halogens
€.66.30 * 30  288x028  SRER-21/SRER-29 250 43.0 - - Coverage: Sss bt and2)stand 028 mm
C.66.40 * 40 288 x0.28 SRER-29 30.0 52.0 - «T emperature range: -55°C to+135°C; Short-term: +160°C
+C.66.45SW 45 480 x 0.28 SREV-40 / SRER-50 40.0 73.0 sE « Classification: HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013
. f@;ﬂ%ﬁﬁ%ﬂﬁﬁ
* = Replace with “SW” to order black or “GR” to order grey / * = “SW” iT® &5k “GR” iT k& A :
& =special size / & =43 R~F : g g;#&fﬁfﬂgﬁgﬂéﬁ
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.55030 © TEE N
TR, ERE “HAKIEE" DB-Nr55030 : %%2023??% ZEHIHRAEDIN 65 164 (part 1+ 2) 4R
unit = mm « BRFIEE: -55°C E+135°C ; MEHAISAE: +160°C
FREN # ESRAESNEITE (M0Q) , &E = MOQESI #IA B =mm o S5 HL3, RIEEN45545-2:2013Z ERER22 /ML ER23RE

Railway Industry / #NiE 44 10-12



PMﬂ EN 45545-2 txi

Cable Protection

L.66 braided hose L.66 gﬁéﬂx’(%
Industrial and transport sectors. ERATIW, ZEEHEFTIL.
Order No. NW Construction Fits to Operative Range  Operative Range MoQ
number X @mm termination min.® max.g (M)
T8RS AR Pt i) ERL R AL TEEE TiEEHE BNEITE
W&  RE xEE Y BA 26/ e
« Polvamide PA 6.6 # L.66.04 * 04 64 x 0.25 = 4.0 7.0 2000/ &
. Ecgnomicm ) #1.66.08 * 08 64 x 0.25 SRER-06 5.0 10.0 - /2000
« For bundling and protection of electrical wires #L.66.10 * 10 120 x 0.25 SRER-06 7.0 13.0 1000/ 2000
* Self-extinguishing UL 94 V2 #L.66.16 * 16 144 x0.25 SRER-16 11.0 20.0 1500/1800
* Free from halogens +L.66.20* 20 216x0.25 SRER-16 17.0 33.0 - /1600
g O A s 0Z0mn /L6625* 25  240x025 SRER-21/SRER29 210 34.0 ~ 71600
« Temperature range: -55°C to+135°C; Short-term: +160°C #1.66.30 * 30 288 x 0.25 SRER-21 / SRER-29 25.0 45.0 1300/ 1350
« Classification: HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013 #L.66.40 * 40 288 x0.25 SRER-29 31.0 55.0 1000/ 1000
o BREEA%6.6%IRL #1.66.50 * 50 480x0.25  SREV-40/ SRER-50 58.0 70.0 - /1000
o KA
: EFT*MWWF R * = Replace with “SW” to order black or “GR” to order grey / * = “SW” iT2#&8k “GR” iJ k&
: ig’;ﬁ UL94v2 For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.55040
« HBRA0.25mm, KAHIIRIEDIN 65 164 (part 1-+ 2kt ETRIEEERAUE, ERA “BARIER" DB-Nr55040 unit = mm
. EEE. >65% T # MERAERNEITE (M0Q) . &% = MOOESTI/ #ik i =mm
« RSB -55°C E+135°C ; EHAIRAEE: +160°C
o Z48. HL3, #RIBENA5545-2:2013% MIERER22/ SN ER234FAE
F.PX braided hose F.PX RO
In the industry. aviation, construction of vehicles and trains. EBERAFINW, iz, REFEMKESTIL.
To be phased out on 1st Jan 2021. BEEEK, 8T 20211818
Order No. NW Fits to Construction Operative Range Operative Range
grey termination number X @mm min.® max.0
THS AR EE R IRE g4 TiEssr TR
xE A& R xEBE =N =X
EPX.04GR 04 - 48x0.28 3.0 7.0
: Egr‘y:jr:zrling and protection of electrical wires FPX.06GR 06 SRER-06 72x0.28 5.0 8.0
« Self-extinguishing UL 94 VO EPX.08GR 08 SRER-06 96 x 0.28 7.0 10.0
« Free from halogens FEPX.10GR 10 SRER-06 120x0.28 9.0 13.0
« According to DIN 65164 (part 1 and 2) strand 0,28 mm FEPX.12GR 12 SRER-06 160 x 0.28 11.0 16.0
. g::;triiilr:grg;/;e' -50°C to+120°C; Short-term: +150°C FPX16GR 16 SRER-16 192x0.28 15.0 21.0
« Classification: HLé to R22 (Interior) , R23 (EXIEH;JF), EN45545-2:2013 FPX.20GR 20 SRER-16 / SRER-21 240x0.28 20.0 26.0
— FEPX.25GR 25  SRER-16 / SRER-21 280x0.28 24.0 31.0
i FPX.30GR 30 SRER-21/SRER-29 384x0.28 28.0 38.0
- MRATFIRgFRIPERLE
. ESERME UL94VO FEPX.40GR 40 SREV-40 480x0.28 38.0 49.0
* % . For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.55100 it =
o EAR90.28mm, ZHIHRIEDIN 65 164 (part 1+2)k5k TR, HEE RAKIES" DB-N55100 ;ﬂﬁz I’T’Zr’T’?

o BER: >90%
< SBETEE: -50°C E+120°C ; fEHAIRAE: +150°C
o 245 HL3, ARIBEN45545-2:2013Z FARER22 / ZESMRER23ATAE

10-13 Railway Industry / #1318 44
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EN 45545-2 tx» !
Cable Protection
L- PX braided hose L- PX éﬁé,u\ XX %‘- ERENITALIA
Industrial and transport sectors. BEBRAFTIW, K@EiHmETL.
To be phased out on 1st Jan 2021. BEEEK, BT 202141818
Order No. NW Fits to Construction  Operative Range Operative Range MoQ
termination number X @ mm min.0 max.0 (M)
FRFR ) £EH T{EEHE TEERE ®AMETER
TS AR B ARIREC R xER =/ =X Ba/RE
LPX.04* 04 - 64 x 0.22 3.0 8.0 200072000
- *L.PX.08 * 08 SRER-06 80 x 0.22 5.0 10.0 - /1500 « Polyester
- LPX10* 10 SRER-06 120 x 0.22 7.0 14.0 - « Economical
L.PX.16 * 16 SRER-16 144 x 0.22 11.0 20.0 - « For bundling and protection of electrical wires
L.PX20* 20 SRER-16 216x0.22 19.0 28.0 = : ge'f'?“‘”gﬁifh‘”g UL 94 V0
- « Free from halogens
L.PX.25 25 SRER-21/SRER-29 240x 0.22 21.0 34.0 . + According to DIN 65164 (part 1 and 2) strand 0,22 mm
L.PX.30* 30 SRER-21/SRER-29 288x0.22 25.0 40.0 = « Coverage: >65%
: LPX40* 40 SRER-29 288 x0.22 31.0 55.0 - « Temperature range: -50°C to+120°C; Short-term: +150°C
# L.PX.50 * 50 SREV-40/ SRER-50 480 x 0.22 40.0 68.0 - /1000 « Classification: HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013
o BRERLAH
* = Replace with “SW” to order black or “GR” to order grey / * = “SW” iTE & ‘GR” ik & s 2FE o
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.55140 . F_\Zﬁﬂ;ﬂﬁgﬁu{%w@&
BTRIEREARNE, HRI “RARKIER" DB-N55140 S UL
— o — [ unit = mm o BB%40.22mm, Z54FRHEDIN 65 164 (part 1+2)%5H
FRiEH # MERERIMETE (M0Q) f = mm - EE. >65% i

i For mechanical protection in a wide range of applications
also for retrofit installation.

open braided hose
self-winding

G.PX FamameE, Bzhixid
P AT AR R RIS

Order No. NW Operative Range Operative Range Weight nom.
black min.® max.0 per 100 m
TEe R TieserE THEsEE E
2B e B =P 100m
G.PX.05SW 05 4.5 55 1.6 kg
G.PX.08SW 08 7.0 9.0 2.0 kg
G.PX.10SW 10 9.0 11.0 2.3 kg
G.PX.13SW 13 11.5 13.0 2.5 kg
G.PX.16SW 16 14.5 17.5 3.4 kg
G.PX.19SW 19 17.0 21.0 3.8 kg
G.PX.25SW 25 22.5 27.5 4.8 kg
G.PX.29SW 29 26.0 32.0 5.3 kg
G.PX.32SW 32 29.0 35.0 6.1 kg
G.PX.38SW 38 34.0 42.0 8.3 kg
G.PX.50SW 50 45.0 55.0 8.7 kg
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.55400 unit = mm
E TN, BRI “FAREIER" DB-Nr.55400 & =mm

o SRESEE: -50°C £+120°C ; FGHAIRE: +150°C
o Z4%. HL3, HRIBEN4S545-2:2013ZE AERER22 /EIMRER23ME

« Polyester monofil and multifil fibres

« Open, overlapping tube construction

« For bundling and protection of electrical wires or cables

« Self-extinguishing ; Free from halogens

« Abrasion and vibration protection

« Highly flexible

« Very good resistance against chemicals ; UV resistant

« Overlap: 90°

« Temperature range: -55°C to+150°C

« Classification: HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013

« EERERTYE

HIETH, RAEEMRT
o R AT HRGRANIRIFEE e AL 4T
c BRERM; TEFR
AAMEEFRERMT
 EEFHRLER;
e BR: 90°

« SRESEE: -55°C £+150°C

o F4R: HL3, RHBENA5545-2:2013F MERER22 /ZEIMNRER23FRE

ML
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PMA

Cable Protection

* Finest tin-plated copper wires mixed with polyester monofilament
* Very high flexibility
* Typical screening values: 45 to 67 dB at 100MHz
* Excellent abrasion and vibration resistance
* Does not fray
* Good fire safety characteristics
* Due to two component structure, mechanical and electrical
functions are clearly separated
* Thanks to tube former for small sizes:
-no fold up of braid
-easier processing and installation
* Free from halogens
* Coverage: >95%
« Temperature range: -40°C to +150°C
Classification:  HL3 to R22 (Interior) / R23 (Exterior), EN45545-2:2013

o EERRLABEDR S RE
» EEEHRRME
* FRERIRME: 3 A100MHzZRT45-67dB
* RSFHmEM R
o TEEIR
o RIFHIBIN R 245
o ETEHAMERGIRR, TURFESIhEEREMRI ST
s BNRSIHREE:
- RANERRFE
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EN 45545-2 {5

F.HY nybrid screening braid F.HY SRA YRRk

In ship building, railway construction and machine building. R AFEML ., SRR A FIE .

For dynamic applications. MAFHSGE.
:Order No. NW  Braid Specification Tolerance Nominal ~ Operative Range Operative Range PU
mm wall thickness min.@ max.0 meter :
RS AR REAHE NE FRAREER TiEER TiEsER  BEB6
; BN BA *
~=EHY.10 10 48x8x0.1 +/-1.5 0.50 8.0 13.0 50
i+ EHY.12 12 56x8x0.1 +/-2.0 0.50 10.0 15.0 50
- FHY.15 17 68x10x0.1 +/-3.0 0.50 12.0 18.0 50
FHY.20 23 72x10x0.1 +/-4.0 0.50 19.0 27.0 50
EHY.35 29 120x10x0.1 +/-4.0 0.50 30.0 40.0 50
FHY.40 36,48 120x16x0.1 +/-4.0 0.65 30.0 50.0 50
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.65040
BT RREARANNE, BRI “HARKHER" DB-Nr.65040 unit = mm
* = With tube former / = Z1GIRIEE B =mm

F45:  HL3, 1RIBENA5545-2:2013ZF MERER22 /EIMRER23FTHE
I I e
Screening Effectiveness i8R
Screening Effectiveness of PMA Screening Braid (typical values)
PMA [57 i 2 28 48 Y R CRSCR B (bR vedED)
Screening Effectiveness AS (according to IEC 96-1)
BRIBCRE (HRHEIECI6-1h7HE)
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it ¥ 1 — FHY — Fecu MEPLA is a stardard metal plastic comduit
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EN 45545-3 tri PM“

Cable Protection

EN45545-3 Fire resistance requirements for fire barriers:

EN45545-3 Fr ki 57 Fit By i Kk 245K

Fire barriers can play an important part in fire safety concepts for passenger vehicles, preventing fires from spreading and gases from being transport-
ed and providing safe areas for passengers until evacuation can be completed.

B KREBERI AL AR R EEWMH A RSB IMN—NEZEMBS, PLEABESERMSESE UKL LR HEETTRBR M AT—
ZEXiH.

EN45545-3 describes the Fire resistance requirements for fire barriers. It is not difficult to envisage that positions where cables are fed through a fire
barrier could without careful design be potential weak spots in the barrier where fire, heat or gases could break through.

EN45545-3 #REMT 4R T B K RBERITT KK, TR, FIFARENBLAINRZERH LRI TN, A SERBAEENE
GRS

E, | and W requirements are specified for 10 different fire barriers installation situations and according to operating category as defined in
EN45545-1,
E, | F1 W BYZER 2R ENAS545-1 iR iE E 2R S E X 10 #A RIS KRR R R 1F M-

+ E (Integrity) with ratings E15, E30 (in minutes)
E (GEEM) #HT4% E15 E30 (458)

¢ | (Thermal Insulation)
| (L)

+ W (Radiation)
W (585%)

The highest requirement E30 for fire integrity is placed upon a fire barrier between a luggage compartment and the passenger zone or driver’s
cabin for operation category 3 and 4. No break through of fire within 30 minutes.

it XFEEMERFE SR B30 WRMMARFE, BRETEERMEEXNEELF 3 4EEH, £ 30 SHARLENREE.
For many of the 10 installation situations and operating categories E15 is sufficient.

3T 10 MREFERAPWIFZERAMEE LS, EIS FREZEHBI.

Fire resistance requirements for fire barriers:

Bl 2K B e A Ak oK

Installation Situations — Positions on the Vehicle
REBFR—AEEROMNE

1-4  Under floor origin. Barrier protecting passenger or staff/driver area

IR THIRRE . FERIPRENRES VSR RXE

5-6  Passenger area origin. Barrier protecting further passenger or staff/driver area
FEXRBRE. REE—DRIPRENRSR/ERRRXIE

7 Luggage compartment origin. Barrier to outside of luggage compartment

ITERIRE. FEIITERINE

8 Luggage compartment origin. Barrier protecting further passenger or staff/driver area
ITERNIRE. REH—SRIPREATSR/BEAXE

9-10 Technical cabinets origin. Barrier protecting further passenger or staff/driver area

EHIERIRRE . FEE—DRIPFRERFERS /SRR

Fire resistance requirements for fire barriers:

Bl 2K B e A A K

Installation Situations — Positions on the Vehicle — Origin of the fire

TR - EEMALE - BRIk

Origin in an Underfloor area

HBR T Bk

Railway Industry / ZiE 44 10-16



PMA

Cable Protection

Fire resistance requirements for fire barriers:

B3 K R B O A ZEK

Installation Situations — Positions on the Vehicle — Origin of the fire

RREL - EEWOME - ZAHNRK

Origin in an Underfloor area

EN 45545-3 txi

HAR T B9IRSk
Fire Origin /A& Protected Location Remarks /& ¥ Operation | Requirements / 2K
N RIP QI T category
BEEEA
Underfloor technical cabinet Passenger and staff area Tested in accordance with EN1364-2. 1,2,4 E15
containing electrical high power including driver's cab Requirements are defined from underfloor
1 | supply or traction circuits other ‘’EMTIEANRBXE, to the top of the floor covering. 3 E15 115
than brake resistors aEER= B ETRE N A AR TR E E 5
AR THOIEHIE R & KThEB IR TEBHIE X, tRIE EN1364-2 F#rElix
S HIBNELBE LAY 22 5 | EE B
Underfloor traction transformers | Passenger and staff area Tested in accordance with EN1364-2.
or reactors filled with insulation including driver's cab Whole cross section and 1m longer than the
fluid TEMTIEA SR object in each longitudinal direction. 1,2 E15
2 | MR TR TERSE AN | GiEmIEE - - Requirements are defined from underfloor to 34 E15 15
TR . o the top of the floor covering. ’
MEEAES AEE, AR S MEEYE 1 KL,
BRERME X AR TR E S SZ4T0ER
HIE X, #RIE EN1364-2 FRAENIK
Underfloor combustion engine Passenger and staff area Tested in accordance with EN1364-2.
(including heating equipment, fuel | including driver's cab V\t/)holf_crosshslectlo_tn g.”dl1d".“ Io?ger than the 1,2 E15
5 tank and pipework) FEFTIEA S, %Jecl in eac ongljuf_lnad f|rec: |ond. y
aiEmgs equirements are defined from underfloorto |3 4 E15 M5
MR TPIRHL (&g, the top of the floor covering.
KRBFEREE) BAOEEE, MBI MmEE 1KLL,
BRI RHE X AR TR E S S0
HIE X, #RIE EN1364-2 FrtElix
Underfloor area not covered by | Passenger and staff area Tested in accordance with EN1364-2. 1,2,3,4 |Norequrement
positions 1-3 above including driver's cab Requirements are defined from underfloor EEEEN
4| bk 1-3 (B RS AR TR FeEMTIEARMIXI, to the top of the floor covering.
Xk BIEBRE B RERMWE X AR T2 M S S TR
MIENX, #RIE EN1364-2 FRAENIK
Fire resistance requirements for fire barriers:
PN E S
Installation Situations — Positions on the Vehicle — Origin of the fire
RERBER - EEWOAE - ERARK
Origin in the Passenger Area
T X ARk
Fire Origin /A& Protected Location Remarks /& E Operation| Requirements / 23K
N° RIFHII7 B category
EZEEE
1.2.4 No requirements
Tested in accordance with EN1364-1(walls). BER
The full cross section shall be tested with all
elements positioned as they would be present E15 for the full cross section,
5 | Passenger area Adjacent passenger area in an actual railway vehicle. Elements shall be located at a
FeE X SRR X 35 E RN AESREER L, BMEEE SR distance not exceeding 30m from
152 S B T PR ER AR SE EN1364-1 (HEEE) 3 another full cross secFion ele_ment
FREBE T E15 @M TR MEHE, T
S5H R EESE T8
HIEEES NGB 30 K
Fire barriers are tested in accordance with
EN1364-1 (walls) and Clause 6 of this document.
The full cross section shall be tested with all
glements posi‘.[ioned as.they would be present 12 No requirements
6 Passenger area Driver's cab in an actual railway vehicle. ' BER
FeE X BopE B K FEBEZIRYE EN1364-1 GEEE) FrEFN
AZHEAEE 6 T TR
ERENMAERRER L, BMEBESH
BREN T HE L TIRARAEF TR 4 £10
3 E15 115
10-17 Railway Industry / #i8 &4




EN 45545-3 txi

Fire resistance requirements for fire barriers:
PN PE
Installation Situations — Positions on the Vehicle — Origin of the fire
REBA - EEROME - EXRIRL
Origin in the Luggage Compartment
ITERERYIR K

PMA

Cable Protection

. - : Protected Location Remarks /& Operation Requirements / 23K
° Fire Origin /A& . /
N gin LXIR R 478055 category
BEEEA
7 Inside the luggage container Outside the luggage container| Tested in accordance with EN1364-1 (walls) 1234 E15
ITERRMAER ITEMRINE R#E EN1364-14mEMI (458E) B
1 No requirements
RER
Passenger and staff areas Tested in accordance with EN1364-1 (walls)
including driver's cab FR#E EN1364-1FmENM s (35EE)
g |Luggage compartments FeEFTIEARBX,
1T BEEEE 2 E15
3 E30
All areas (including exteriors)
FrEXE (83E5NED 4 E30
Fire resistance requirements for fire barriers:
B K B BE R A ZE K
Installation Situations — Positions on the Vehicle — Origin of the fire
REFEN - EEROMLE - EXBRL
Origin in the Technical Cabinets
FEHIFERYIR Sk
. Fire Origin /X & Protected Location Remarks /%% Operation Requirements / 223K
N R4 B 15 7 category
BEEA
1,2,4 E15
Inside a technical cabinet located | passenger and staff areas Tested in accordance with EN1364-1 (Walls)
in the body shell which contains | including driver's cab ARMBEN1364- 147 AE MK (3HEE)
9 high power electrical equipment. | SeZ 1 T{EA RBIX1E,
T EHAMIEHIER, G | BEBERE 3 E15 115
RKINEBREE
Inside a technical cabinet located | passenger and staff areas Tested in accordance with EN1364-1 (Walls). 1,2 E15
in the body shell which contains including driver's cab The wall shall end on the roof body structure ,
an internal combustion engine REMIIEARMXIE, if not the ceiling shall be tested in accordance
10 | including heating equipment with | &4z zen0=s with EN1364-2. 3.4 E15 15

tank and pipe work.

LT EHARITHIER, AE
AR, SEwHMENEER
s &

R4 EN1364-1 FRAENIR (3EEE)
BN A MM E kg, B,
RIS IRER EN1364-2 #4TMi

Railway Industry / 118 &4
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PMﬂ EN 45545-3 tRifE

Cable Protection

To fit all your requirements

2T A oK

Three flexible fire protection solutions, offering total planning
and installation flexibility

=0 R BB K ORI R 53¢, A2 T v AR T 22 3 B SR

PMA adapter solution PMA Strain relief fitting PMA solution with Roxtec
PMA & i g il o 5 5% PMA 75 B B2y ff R 05 56 PMA Fiid e 58 sedl & i 7 %

PMA adapter solution fitting provides a secure PMA Strain relief fitting with fire barrier function PMA solution for use in combination with Roxtec
and effective barrier against fire, smoke and gas with clamping elements from Pflitsch provides a sealing modules.

for up to 30 minutes. secure and effective barrier against fire, smoke PMA 5 4% 3528 75 25 SR 25 2 Fi BT 256
PMAJE it 32t v 77 SRt T — A 22 2 A 30 and gas for up to 15 minutes.

Bk MAERSARIIBRRE, AR 30 44 PMAGIBR B 8 H L 45 & 7 Pflitsch &5 146

A, BABIKIIEE, ATRALE 15 43 8h 4t
BEAMWBIR AERUR BB

As a leading global supplier of cable protection systems for use in rail applications, PMA has developed novel, innovative, EN
45545-3 compliant fire barrier solutions for combination with its proven cable protection systems.

YRR BRI B FT LG R R T IIGUTE, PMA MRS EN 45545-3 Fdfk, JTRBIHTIHF45 A i g iR I R ST he fit & 4x vl ¢
5 K B BRAR DL T 56 o

A PMA metal adapter is now available with built in intumescent material which can be used in combination with the standard
range of PMA cable protection products approved for use in the rail industry. The adapters allow cables to be ducted through
a fire wall without compromising the integrity and function of the fire wall. In the event of a fire the intumescent material swells
to up to 40 times its original volume, sealing all cavities around and between the cables, preventing the propagation of fire and
transport of smoke and gas along the cable protection system.

FATRIERAT ML B PMA Fogive LT OR 7 22 58 B0 7 S BAE 7T A5 BB I 5 R IKATRHE) PMA SR @ i o IX ANl i & Ao Vr L S o i
B KB NSRRI SE R I R G R A ORI, RERRADRE i TR AR 2 BT RR A 40 A, SXRibD R TR e 4 79 e
iz AR, ARGBETIE IS AER RN AR RS IE

Further solutions offer additional flexibility for other installation situations using elements from two other companies well
established in the rail industry, Roxtec and Pflitsch.

PR E A Bk AT A mT iy e € e A Plitsch ix BIgR /A wl BB AF, HOMILRIEE, AR HoAl 2 R R AR T 56 -

PMA fittings using strain relief cable clamping elements from Pflitsch have been available for many years. Special fire resistant
Pflitsch clamping elements are now available which when integrated into a PMA fitting provide a secure and effective barrier
against fire, smoke and gas for up to 15 minutes.

LR, PMA BRI & Hesk— B A Pllitsch M6 A E. 4455kt & Plitsch 2346 A\ E45 & PMA & HLR RS, 71
DI 15 73BN Bt 2B K, IS AR B 5 Bt o

PMA has also developed an adapter including intumescent material which can be built into a Roxtec sealing system. Roxtec
sealing modules are well known and proven in rail and ship building construction for decades.

The specially designed PMA adapter fits perfectly into a Roxtec module providing a sealed system.

PMA % T3 TS IR RS RL A, W 58S N B4 e 8 se B B R BB, TR B R se Btk f5 g8 e B
PAEPUE AR 0 AR
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EN 45545-3 txifE PM“

Cable Protection

PMA adapter solution
PMA & L gs iR 7 5%
How the fire barrier works in a train

555 K 5 P AE 2 5 L qn AT AR Y

In the event of a fire, the intumescent material ensures that two areas remain separated from each other for at least 30 minutes
(E30) in accordance with EN 45545-3. The intumescent material is fixed within the adapter to block the transport of fire, heat

and fumes. The material expanding to fill the cavities between the cables within the adapter. Intumescent materials (typically

sodium silicate or graphite) swell as a result of heat exposure to many times their original volume. The PMA adapter use this

material very effectively to seal cavities preventing heat, fire and gases from passing through.

HRAPEEN 45545-3 hiik, %A KKIE, BEHKARIT#OR 53 BRI X% /0 30 430 (E30) o B 7EIE BLAS P A B AL REBEL L K 2
PAMAE G, XM KRB FEE RS N B Z M A 2 KR CEF R RERM B IKA 5) TR ik 2 e 1A R
W A% . PMAEEL 3R X AAER AT DL A Rt 25 B 22 0, BB KHE HEEE.

% Withoutfire barrier:
Fire and fumes can spread
AR K BRI RIS 2 B ST

In case of fire: Whithout a fire barrier, fire, heat and fumes can
immediately spread between the compartments and escalates
the situation.

H—RERR: HERAG KRR, K
AR 25K S B 5 IR 2 11 5 3 7 o

With PMA fire barrier: More
safety and better prevention

fE FIPMARG K e : S8 %4, SE4FHITRI

The Intumescent material within the PMA adapter swell in
case of fire exposure and blocks transport of fire, heat and
fumes between the compartments or cabins up to 30 minutes
in accordance to EN45545-3.

A EN4A5545-3 bk, %A KK, PMA IEECES N BIZIK
AR TR RZAK , DT AT DA 25 L Lk R B2 B 2 22 il g
i PRI S ERE=IA 30 435

In the event of a fire the intumescent material swells to up to 40
times its original volume, sealing all cavities around and between
the cables, preventing the propagation of fire and transport of
smoke and gas along the cable protection system.

Giving valuable extra time to evacuate passengers and initiate
emergency plan.

YRAKKN, BEARADRH BT K 2 B AR R AR 40 1%,
XA R S TS Bl A HLAE 2 TR 22, A3 Ik KA
WAER RN E BRI RAE BT 24 T A METRZAGEZ)
TR i 2 2 SR S e o

&y 30min 3043

Railway Industry / 11824 10-20



PMﬂ EN 45545-3 tRifE

Cable Protection

PMA adapter solution

PMA & lid g fif o U5 5

Fire safety in trains for up to 30 minutes according to EN45545-3
HRYE EN4A5545-3 brifk, FEZ4H_LILEG k&4 ik 30 43

The unique PMA fire barrier adapters allow termination of a cable protection system to a fire wall. The adapter uses

intumescent material to seal all cavities in the event of a fire and can be attached directly to the fire wall. It ensures that cables

and wires can be fed through the fire barrier while retaining an E30 rating and above according to EN45545-3. These adapters

are available in sizes M16 to M63 and can be adapted to any wall structure to ensure simple and safe assembly.

PMA B2t T —A i BLBEIR P R PGSR B K BG R T K BEBE RS o WARR AR KR, IXANIE L 468 T KA BB BT 251, BT
ELARERBI B Ko MR4E ENAS545-3 Ak, B OR W STRT HUZR ARSI I 15 o Bt i [F) 1N DR B30 SR PA b BLIE WSS Z A
RS M16 52 M63, &l FAEMESm 4, 51 %%,

In the event of a fire, the intumescent material ensures that two areas remain separated from each other for at least 30 minutes
(E30) in accordance with EN 45545-3. The intumescent material is fixed within the adapter to block the transport of fire, heat

and fumes. The material expanding to fill the cavities between the cables within the adapter. Intumescent materials (typically
sodium silicate or graphite) swell as a result of heat exposure to many times their original volume. The PMA adapter use this

material very effectively to seal cavities preventing heat, fire and gases from passing through.

T4 EN 45545-3 fritfk, 2R A KRS, BAKFRITHR S R PA XEE D 30 4550 (E30) o [ 721 Bl 25 P9 IR AR AHRHBH IE K I
PAVAELRE, KPR SKEGEE RS RS Z M. MR GER A RER ISR 28 BT Hani ik 2 eAR AR i
WG PMAERLES R XM RIAT AR ARt B S 1, Bkt v kG @I .

The Intumescent material within the PMA adapter solution blocks transport of fire heat and fumes up to 30 minutes in accordance to
EN45545-3.
4% EN45545-3 fitfk, PMA & BLEsfifoe 7 S8 B BADREAT A LRI KM $ A S &3 wiik 30 438

“Firewall”

P
Lock nut: GMM-M32 Seal: O-Ring
(if necessary) B O

HIXIEE: GMM-M32

(AN RFERIE)
\
intumescent @g{t‘%ii\ PMA conduit NW23
KA1 PMAZXENW23
M32 x 1.5 ] [ | P ‘ _ PMABKENW23
|
1
L ) ‘
1 /39 > NKNH-M323-13
|| swl 36 All PMAFIX- and PMAFIX Pro-Fittings
TR e P K ) with metal thread are possible!
= marking ring s e ;
brass, nickel plated (assembling aid) gE;éEE%?qPMAHXﬂPMAHX o
M32MI32M-13/B IR 28 RIS GRECENTF) )

The Intumescent material within the PMA adapter solution

blocks transport of fire, heat and fumes up to 30 minutes in
accordance to EN45545-3.

HiE EN45545-3 hrtfk, PMAIENL oI5 56 b iR kA R
AT AARLPH IR KA BRI SE SE =0k 30 43Bh
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PMA

Cable Protection

EN 45545-3 fxifE

PMA single side solution
PMA 575 T By iR J5 56
All combinations for fittings and conduits you need

R i g R B RS E AL & 5 &

For use on the carriage roof, couplings, intercar jumper connections and under the vehicle: XPCSF / XPCS / PCS and PCSL Heavy-duty

and medium-duty flexible conduits for dynamic outside applications with highest requirements to UV and weathering resistance.
For use inside the carriage passenger zone (Electrical cabinets etc): VAM / VAML and PLR Heavy-duty and medium-duty flexible con
duits for high fire and passenger safety requirements in interior applications such as passenger areas.

WHTE, 48, FRBRGERMEMN T JERE /g, R T XPCSF / XPCS / PCS fil PCSL 84 ; 1 THEskix ZF4 7k
SR AN A AE, HAMIFRIPIRIME R EAE -

EHTERMREX OLSHESE) N JFRE/ Rk, ZEiK VAM / VAML fil PLR #ig

KAERE

The matrix below shows the combinations of PMA adapter, fitting and conduit which have been tested to EN45545-3.

AT PMAGERLAS B HSLAEE AL SR, MARFA EN45545-3 fritfk.

o §RY G6F

PMAFIX Pro IP68 + IP69K connectors

PMA Fire barrier adapter

PMAFIX IP68 connectors

18 TSR L iR % X0, BA OB B

PMA B K FREIEEL 3R PMAFIX Pro IP68 + IP69K &k PMAFIX IP68 %3k
PMA Adapter PMA Conduits : PMA Fittings
P R L M S PMAERSR
;PMA MA/B Adapterf Conduit  Size VAM &VAML Conduits PCS &PCSL Conduits Possible Fitting PMAFIX Pro
E & LR =] =] . Geometries
R R o L AEBENEEE
M16MI16M-10/B NW10 VAMT-10B or PCST-10B or Straight =& NKNH-M160-10 NVNV M160GT-10
: : VAMLT-10B PCSLT-10B : 90° Curved Elbow 90°#iZZsk | NKBH-M160-10 | © NVWV-M160GT-10
45° Elbow 45°5 3% NKAH-M160-10
* Pflitsch strain relief Pflitsch j&BFI77: NKNZ-M160/Px NVNZ-M160GT/Px

| NKNZ-M160S-1

| NVNZ-M160GT-

acoD 7

or or ! Straig =t} { NKNH-M202-10 { NVNV-M202GT-10
VAMLT-128B PCSLT-12B : 90° Curved Elbow 90°HHZZ sk | NKBH-M202-10 i NVWV-M202GT-10 :
: 45° Elbow 450k NKAH-M202-10
* Pflitsch strain relief Pflitsch BRI 71 NKNZ-M202/Px NVNZ-M202GT/Px
: Jacob strain relief Jacob SEEREIA | NKNZ-M202S-1 | NVNZ-M202GT-10 '
| M25MI25M-11/B & NWA17 VAMG-17B or PCSG-17B or  Straight =] { NKNH-M257-11 | NVNV-M257GT-11
: VAMLG-17B PCSLG-17B 1 90° Curved Elbow 90°HZZsk | NKBH-M257-11 | | NVBV-M257GT-11 |
* 45° Elbow 45°% sk NKAH-M257-11 | NVAV-M257-11 | NVAV-M257GT-11 |
* Plitsch strain relief PAIItSCh SEBRRZFT NKNZ-M257/Px | NVNZ-M257S/Px | NVNZ-M257GT/Px
‘ : Jacob strain relief Jacob MRS | NKNZ-M257S-1 | NUNZ-M257GT-11 '
{ M32MI32M-13/B : NW23 VAMG-23B or PCSG-23B or ! Straight =L | NKNH-M323-13 { NVNV-M323GT-13
E : VAMLG-23B PCSLG-23B 1 90° Curved Elbow 90°Hi%&sk | NKBH-M323-13 { NVBV-M323GT-13 :
: 45° Elbow a5k NKAH-M323-13 | NVAV-M323GT-13
! Piiitsch strain relief Pflitsch SEBRF1: NKNZ-M323/Px i NVNZ-M323GT/Px :
: : Jacob strain relief Jacob SEBREIA | NKNZ-M323S-1 | NVNZ-M323GT-13 '
U M4OMI4OM-13/8 ¢ NW29 VAMG-29B or PCSG-29B or  Straight HH NKNH-M409-13 . NVNV-M409GT-13
‘ : VAMLG-29B PCSLG-29B : 90° Curved Elbow 90°HiZ%ZSk | NKBH-M409-13 | NVBV-M409-13 | NVBV-M409GT-13 |
1 45° Elbow 4503k NKAH-M409-13 i NVAV-M409-13 i NVAV-M409GT-13
: Plitsch strain relief Plitsch 4RI NKNZ-M409/Px | NVNZ-M409S/Px ; NVNZ-M409GT/Px
 Jacob strain relief Jacob j&BkAIF1 | NKNZ-M409S-13 | NVNZ-M409S-13 | NVNZ-M409GT-13
i M50MI5OM-14/B : NW36 VAMG-36B or PCSG-36B or : Straight E i NKNH-M506-14  NVNV-M506GT-14
% : VAMLG-36B PCSLG-36B : 90° Curved Elbow 90°Hi#%&k | NKBH-M506-14  NVBV-M506-14 : NVBV-M506GT-14 :
: 45° Elbow 45°%T 3k NKAH-M506-14 i NVAV-M506-14 i NVAV-M506GT-14
: Plitsch strain relief Pflitsch 5&#Rz71: NKNZ-M506/Px : NVNZ-M506S/Px i NVNZ-M506GT/Px
]  Jacob strain relief Jacob ;57 | NKNZ-M506S-14 | NVNZ-M506S-14 | NVNZ-M506GT-14 :
| MB3MIB3M-14/B © NW48 VAMG-48B or PCSG-48B or ! Straight HR | NKNH-M638-14 i NVNV-M638GT-14
; : VAMLG-48B PCSLG-48B : 90° Curved Elbow 90°#i%Zsk | NKBH-M638-14 i NVBV-M638-14 | NVBV-M638GT-14 |
* 45° Elbow a5°T3k NKAH-M638-14 | NVAV-M638-14 | NVAV-M638GT-14
* Pitsch strain refief Pflitsch S&FEZF7; NKNZ-MB38/Px | NVNZ-M638S/Px | NVNZ-M638GT/Px
 Jacob strain relief Jacob j&MEI/I | NKNZ-MB38S-14 | NVNZ-M638S-14 | NVNZ-MB38GT-14 :

Railway Industry / #NiEZ 4
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PMA EN 45545-3 15k

Cable Protection

metric, metal thread

- MA/B  freuai eiemen: MA/B miassest, A%, SR

Order No. Female Thread male,Thread Fits to conduit size Thread Overall
metric metric NW metric length length
T8RS PIELL SMELL ERRERT B2 2
N N WIRAE A KE KE
3 M16MI16M-10/B M16x 1.5 M16x 1.5 10 12 10.0 34.5
. 'é‘li:kee"';'?tad g,’as$t escence materil : M20MI20M-10/B M20x 1.5 M20x 1.5 12 16 10.0 34.5
. ment Including Intumescence materi 3
+ Atthe ends one fgemme and one male thread M25MI25M-11/B M25x 1.5 M25x 1.5 17 20 11.0 37.0
« Designed to terminate a cable protection system at a fire barrier : M32MI32M-13/B M32x 1.5 M32x1.5 23 25 13.0 41.0
« Allowing cables to be fed through the barrier without loss of fire integrity ] M40MI40M-13/B M40 x 1.5 M40 x 1.5 29 32 13.0 45
« Fi ity: -3 : ’ ’ ’ ’
e e - M50MISOM-14/B M50x 1.5 M50x 1.5 36 40 14.0 435
E20 to E30 Horizontal - M63MI63M-14/B M63 x 1.5 M63 x 1.5 48 50 14.0 435
o ERIERHIAR
o A TR AR AR : For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.60028 unit = mm
o IR AM—E IR D ETHEEREANR, BRI “RAREHER" DB-Nr.60028 BfL=mm
o @It FRBIRIP R GERD A RN —iR :
* SLUPRLMEIEIT G K RIS (RS K TERE 1
o BKImSERLNE: EN45545-3
E30 to F45 EH R4
E20 to E30 7k 224
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EN 45545-3 5t PMA

Cable Protection

PMA Strain relief fitting
PMA JiBx ) 8 #k
Fire barrier function with clamping elements from Pflitsch

256 Pflitsch % £ A\ FiR 2] B K 5 R i ThRL

Especially for jumper cables used to connect carriages and locomotives in the rail industry, PMA offers a solution with the PMA
strain relief fittings NVNZ and NKNZ which include a fire resistant sealing insert from Pflitsch, providing strain relief and prevents
fire, heat and fumes from breathing through in event of a fire.

PMA SR BRI TT 5, 38 F T B AT M LR R 2 T B HEN F . — BUR AR KRN, PMA SRR 453k NVNZ Al NKNZ H
Gigr Pflitsch W KBNS, ATARPLIERIE RAHE EE .

Due to the fact that a screwdriver is required for dismantling, it's impeding unauthorised or accidental opening or dismantling of the
fittings.
M R AR PR 2 TR 4L, AR 118 A SRS IS SR

With an easy push-in assembly for maximum installation reliability, the components are easy to install and guarantee up to E15

fire stop rating according to EN45545-3 and offer an excellent conduit pull-out strength.

RS AR LTI, FNABIBOR B TSt XA AN T %%, HFRARBENTILAES, R A EN4SS45-3 4
HER IR ] A E15 B K555 o

PMAFIX Pro NKNZ or PMAFIX NVZ fittings can be attached on either side of the adapter allowing connection with the

EN45545-2 approved XPCSF, XPCS, PCS, PCSL, VAM, VAML, PLR conduits, to achieve an EN45545-3 E15 rating in combination.
PMAFIX Pro NKNZ gt PMAFIX NVNZ Z )& 45350 DB 2E R AR E—M], Ai54& EN45545-2 1) PMA k4 (XPCSF. XPCS.
PCS. PCSL. VAM. VAML. PLR) ##:. W4 EFFH ENAS545-3 frtaffRal =ik E15 Bk %K.

© PMAFIX Pro : PMAFIX IP68 S Nw  Threadsize
; - - Dwgou

NVNZ-M160S/B*

All sizes available with sealing inserts for various cable sizes

PR B3 TSR HLBE RS B B

Railway Industry / $iE 44 10-24



PMA

Cable Protection

* High-grade, specially formulated polyamide 6, thread made of
nickel-plated brass, the sealing insert are made from flame retarded TPE
« Very high impact resistance
« With integrated strain relief and optimal ingress protection at the cable
« Tested according to EN45545-3
« Vibration-proof connection to PMAFLEX conduits
« Polyamide Free from halogens and cadmium
« Fits both conduit profiles-fine (T) and coarse (G)
« Temperature range: -40°C to+105°C; Short-term: +130°C
« Fire barrier classification:
EN 45545-3: E15 Horizontal
E15 Vertical

o B, PRI RS, 1BLERA M B RER R
THPRRLIER 3 R e K TPESIAL
REFRIBURERE
LEATHRRIAY, RSB HERIE LM
ARIBENA5545-3FRAEMIL
- BLAPWAFLEXEXEE R R BRFHmRIER
« NERRME
ERRERE-RY () RS )
o IRETERE: -40°C A +105°C; FEHEIRAEE: +130°C
 PIRRIEE R

EN 45545-3: E15 /KR

E15 EEHRE

10-25 Railway Industry / #1184

IP66/IP68

fire barrier function metric
VNZ/B thread straight, with strain

relief and metal thread

Fire barrier function

In railway vehicle and heavy machine construction

For the separation of damp and dry areas.

Furthermore, these connectors can especially be used where
damp and dry areas have to be separated.

EN 45545-3 txi

C € ®prurscH
B RRETAE, A,
VNZ/B perh, smiss
Bh K RBEIhEE
N ATk E R E RN HIE,
i N AT ERTEXSE.
A, X LEEFESL AT R B T EfE T E X 1.

Order No. Order No. Thread Fits to conduit size Cable Thread Overall  MOQ(pcs)
black, Complete  insert metric  NW metric  range length length
e e iger  ERHERT B B BNETE
B, BE BAG N RRRE A EEEE KE BKE  EBe
# NUNZ-M120S8/B1  EK 150b7 M12x1.5 10 12 40-6.5 5.0 48.5 E
+ NUNZ-M120S8/B2  EK 150b8 M12x1.5 10 12 5.0-8.0 5.0 48.5 R
# NUNZ-M120S/B3  EK 150b9 M12x1.5 10 12 6.5-9.5 5.0 48.5 R
# NUNZ-M160S/B1  E 150b7 M16x1.5 10 12 40-6.5 6.0 49.5 e
# NUNZ-M160S/B2  E 150b8 M16x1.5 10 12 5.0-8.0 6.0 49.5 e
# NUNZ-M160S/B3  E 15009 M16x1.5 10 12 6.5-9.5 6.0 49.5 e
NVNZ-M202S/B1  E 152b7 M20x1.5 12 16 40-6.5 6.5 54.0 -
NVNZ-M202S/B3  E 152b9 M20x1.5 12 16 6.5-9.5 6.5 54.0 -
# NVUNZ-M202S/B4  E 152b11 M20x1.5 12 16 7.0-10.5 6.5 54.0 e
NVNZ-M207S/B1  E 152b7 M20x1.5 17 20 40-6.5 6.5 60.0 -
NVNZ-M207S/B2  E 152b8 M20x1.5 17 20 5.0-8.0 6.5 60.0 -
NVNZ-M207S/B3  E 152b9 M20x1.5 17 20 6.5-9.5 6.5 60.0 -
NVNZ-M207S/B4  E 152b11 M20x1.5 17 20 7.0-10.5 6.5 60.0 =
NVNZ-M207S/B5 E 152b13 M20x1.5 17 20 9.0-13.0 6.5 60.0 -
#NVUNZ-M253S/B5  EK 154b13 M25x1.5 23 25 9.0-13.0 7.5 725 E
# NUNZ-M253S/B6  EK 154b16 M25x1.5 23 25 115-155 7.5 725 =E
# NUNZ-M257S/B4  E 153b11 M25x1.5 17 20 7.0-10.5 7.5 61.5 R
# NUNZ-M257S/B5  E 153b13 M25x1.5 17 20 9.0-13.0 7.5 61.5 100
# NVUNZ-M257S/B6  E 153b16 M25x1.5 17 20 11.5-155 7.5 61.5 #HE
NVNZ-M323S/B4  E 154b18 M32x1.5 23 25 14.0-18.0 8.0 73.0 -
# NUNZ-M323S/B5  E 154b20 M32x1.5 23 25 17.0-20.5 8.0 73.0 60
+ NUNZ-M329S8/B2  EK 155b18 M32x1.5 29 32 14.0-18.0 8.0 73.0 e
# NUNZ-M329S/B3  EK 155b20 M32x1.5 29 32 17.0-20.5 8.0 73.0 o
# NUNZ-M329S/B4  EK 155b25 M32x1.5 29 32 20.0-25.0 8.0 73.0 20
#NVNZ-M406S/B1  E 156b25HF  M40x1.5 36 40 20.0-25.0 9.0 87.0 frrE
-# NUNZ-M406S/B2  EK 156b28 M40x1.5 36 40 24.0-28.0 9.0 87.0 E
-+ NVNZ-M406S/B3  EK 156b32  M40x1.5 36 40 27.0-320 9.0 87.0 55
# NUNZ-M409S/B1  E 155b16 M40x1.5 29 32 11.5-155 8.0 73.0 e
+ NUNZ-M409S/B2  E 155b18 M40x1.5 29 32 14.0-18.0 8.0 73.0 5
» NUNZ-M409S/B3  E 155b20 M40x1.5 29 32 17.0-20.5 8.0 73.0 I
# NUNZ-M409S/B4  E 155b25 M40x1.5 29 32 20.0-25.0 8.0 73.0 HE
# NUNZ-M409S/B5  E 155b28 M40x1.5 29 32 24.0-28.0 8.0 73.0 FHE
# NUNZ-M506S/B1  E 156b32 M50x1.5 36 40 27.0-32.0 10.0 89.5 e
+ NUNZ-M506S/B3  E 156b36 M50x1.5 36 40 32.0-36.0 10.0 89.5 FE
# NUNZ-M508S/B2  E 157b36HF  M50x1.5 48 50 32.0-36.0 10.0 92.0 e
NVNZ-M508S/B3  E 157b40HF  M50x1.5 48 50 36.0-40.0 10.0 92.0 -
# NUNZ-M638S/B1  E 158bm1x35 M63x1.5 48 50 32.0-350 10.0 90.5 R
+ NUNZ-M638S/B2  E 158b44 M63x1.5 48 50 39.0-44.0 10.0 90.5 R
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.35200
ETHHERRANAE, BRI “BoR¥EER" DB-Nr.35200
FRDH # MERESNEITE (M0Q) , #&5E = MOQES T #iA g& Zmn



EN 45545-3 fxi

KNZ/B

relief and metal thread

Fire barrier function

In railway vehicle construction for carriage connections

and heavy machine construction

For the separation of damp and dry areas.

Furthermore, these connectors can especially be used where

damp and dry areas have to be separated.

Order No.
black

T4 2
MW=

Ee

-+ NKNZ-M120/B1
+ NKNZ-M120/B2
+ NKNZ-M120/B3
+ NKNZ-M160/B1
+ NKNZ-M160/B2
+ NKNZ-M160/B3
+ NKNZ-M202/B1
+ NKNZ-M202/B3
+ NKNZ-M202/B4
+ NKNZ-M207/B3
+ NKNZ-M207/B4
+ NKNZ-M207/B5
+ NKNZ-M257/B4
+ NKNZ-M257/B5
+ NKNZ-M257/B6
+ NKNZ-M253/B5
+ NKNZ-M253/B6
+ NKNZ-M323/B2
+ NKNZ-M323/B4
+ NKNZ-M323/B5

NKNZ-M329/B2
+ NKNZ-M329/B3
+ NKNZ-M329/B4
+ NKNZ-M409/B1
+ NKNZ-M409/B2
+ NKNZ-M409/B3

-+ NKNZ-M409/B4
+ NKNZ-M409/B5

+ NKNZ-M406/B1
* NKNZ-M406/B2

~ + NKNZ-M506/B1

-+ NKNZ-M506/B3

-+ NKNZ-M508/B2
+ NKNZ-M508/B3

-+ NKNZ-M638/B1
+ NKNZ-M638/B2

Thread
metric
24y

NG

M12x1.5
M12x1.5
M12x1.5
M16x1.5
M16x1.5
M16x1.5
M20x1.5
M20x1.5
M20x1.5
M20x1.5
M20x1.5
M20x1.5
M25x1.5
M25x1.5
M25x1.5
M25x1.5
M25x1.5
M32x1.5
M32x1.5
M32x1.5
M32x1.5
M32x1.5
M32x1.5
M40x1.5
M40x1.5
M40x1.5
M40x1.5
M40x1.5
M40x1.5
M40x1.5
M50x1.5
M50x1.5
M50x1.5
M50x1.5
MB3x1.5
MB3x1.5

IP66/IP68/IP69

Fire barrier function, metric
thread straight, with strain

KNZ/B

5K FRBETIRE

R TSk BEAL R B0 Z R IR R E B R FIiE,

B K FBETNRE,
2, HRRR A,
SRR

WA TERFEXE.

It5h, XEERX AT A T ERE e

Fits to conduit size Cable
NW metric range
BERERT z2R4
RIRAE A BHRFESEE
10 12 40-6.5
10 12 5.0-8.0
10 12 6.5-9.5
10 12 40-6.5
10 12 5.0-8.0
10 12 6.5-9.5
12 16 40-6.5
12 16 6.5-9.5
12 16 7.0-10.5
17 20 6.5-95
17 20 7.0-10.5
17 20 9.0-13.0
17 20 7.0-10.5
17 20 9.0-13.0
17 20 11.5-155
23 25 9.0-13.0
23 25 11.5-155
23 25 9.0-13.0
23 25 14.0-18.0
23 25 17.0-20.5
29 32 14.0-18.0
29 32 17.0-20.5
29 32 20.0-25.0
29 32 11.5-155
29 32 14.0-18.0
29 32 17.0-20.5
29 32 20.0-25.0
29 32 24.0-28.0
36 40 20.0-25.0
36 40 24.0-28.0
36 40 27.0-32.0
36 40 32.0-36.0
48 50 32.0-36.0
48 50 36.0 - 40.0
48 50 32.0-35.0
48 50 39.0-44.0

Thread
length

124y
KE

5.0
5.0
5.0
6.0
6.0
6.0
6.5
6.5
6.5
6.5
6.5
6.5
7.5
7.5
7.5
75
75
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
9.0
9.0
10.0
10.0
10.0
10.0
10.0
10.0

For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.35400

ETREEERAE, FRW “BARBUER" DB-Nr35400

FRIEA # WERAR/NEITE (M0D) , #E = MOOEFESI #A

BKE Ee

PMA

Cable Protection

’

-
¥

C € ®pruscH

-

Overall MOQ(DCS) * High-grade, specially formulated polyamide 6, thread made of
I th nickel-plated brass, the sealing insert are made from flame retarded TPE
eng « Very high impact resistance
%Ij\ﬂﬂ'i « With integrated strain relief and optimal ingress protection at the cable

« Tested according to EN45545-3
« Easy push-in assembly for maximum installation reliability
« Screwdriver required for dismantling,

53.5 HE iSrnpeding !Jnaléghorisetﬁ or accidental opening
« Space-saving dismantling
93.5 e « Excellent conduit pull-out strength
53.5 E « Fits both conduit profiles-fine (T) and coarse (G)
545 &5 « Temperature range: -50°C to+105°C; Short-term: +130°C
P ; * Fire barrier classification:
54.5 e : EN 45545-3: E20 Horizontal
54.5 e E30 Vertical
60.5 &E o SR, HERAELS RERRG, SBLUMAMRAREHESRR
60.5 P THPRELIERSY R R A TPERIAK
. o IEESRR R
60.5 e o BATHRE AN, RSB ESIE LA
66.5 B  HRHBENAS545-3FRAEMK
. c ARWBHRE, ATAEIRAREMERE
66.5 HE o FRLTIRE, FLBERENTR
66.5 wE o RABAZRERS TREET
675 B o EIREERUIRIAE
z < ERARERR-MEL (1) FEEL G)
67.5 e « SRESEE: -50°C ©+105°C; EENRE: +130°C
67.5 s ] * DINREER
EN 45545-3: E20 7K F &3
75.0 BE E30 ﬁaﬁj:é
75.0 e
76.0 E
76.0 BE
76.0 HE
83.0 =
83.0 e
83.0 #HE
83.0 BHE
83.0 HE
83.0 BE
83.0 e
83.0 E
87.5 e
87.5 e
90.0 BE
90.0 oy
100.0 HE
100.0 e
100.0 BE
100.0 BE
unit = mm
B =mm

TrRailway Industry / #1182 4 10-26



PMA

Cable Protection

Project relevant certificates

SEEPSNET

EN 45545-3 tRifE

P75 MPA

Dresden

Yt U § e breated (e

O BN ESOAEG TR DL THI-01-00
B EN ESOAEC 1700 D5 1R800
o EW ES0AEC 1T D5 1MNB0000
A58 g0

Pt Boety P 0767

Test report
No. 20140143/01

1% official copy

Custonmer: PMA AG
Aathalitrasse B0
CH-B610 Uster
Parformanca of a smal-scale fire test bo verify the firo nesistance
mmmmmmm-wmnmwm

the Gmedemesrature curve (TTC) in accordance with
MEN‘mﬂ 201210 in the vertical installed posion

Tt principles: DiN EM 1363-1:2012-10
(DM EN 455453201308, Section 5.6.3

Test cbjact: IPMA fire barrier

Ordler dated: 20140423

Tesi date: 2014-05-26

Tost rewilt On the basis. of DIN EN 13501-2:2010-02 the integrity (E) of the
FMA cable gland fitings installed on the fie-avered side in
st of 2014-05-28 was verified as follows:

Firing Duratign in Passible
Installed position minutos | classification

Plate sie winc.d catle
protection

Wetical

Seope of 108t report 5 Pages of teaf including index of appendices and T pages of
Bppndicons

Trommas | o
P 6 el rABEIITI- 20000 Stounmusm—r 0 AN
St oty Fam calgina 1 2608310 U DEXT 10
bt

a1
T L AD D

- R I R e |

[l h e e

Pril-, (3 wa
Feaibtatio i | maeeit S v o
G £H BGAC TIPS CPL-1T0 12800

MPA

o Vus L Dresden
Test report
No. 20140143/02
1" official cogy

Cusomer: PRA AG

Aathakstasse B0

CH-BE1 O Uit
Qedler corare Performance of a amall-scale fira test 1o vortfy the fire rosistance

and the inbegrity (E) withs firing cver & pariod of at loast 30 minutes
with

8 pi e curve (TTC) in
DIN EN 1363-1:2012-10 i the horizontal instaled position

Teat prnciples. DIN EN 1383- 1201210
Dl EN 45545-3:2013-08, Section 58 3

Tost objoct PhiA fire barrier
Qeder dated: 2014-04-23
Tast date: 2014-08-27
Tast rosult On tha basis of DIN EN 13501-2-2010-02 the integrity (E) of the
PMA cable gland Stings installed on the fra-svarted side in the
fewt of 2014-05-27 was werified a5 follows:
Finng Duration in
Imstalied posithon minutes
Piate side without cable
profection -
Hanzontal
st et e T BAA HOBEN ST
. 5 Pages of e including index of appendicos and 7 pig
Scope of test report: appandicas

The pusishing of tess repors, even maracs teserom, and feferences
‘wnllen consent

Btvertising requires e of MPA Dresden GerbH in snzh indvideal
gt of Pis heat report have been erdiansed with Sie oficisl stame of B company MPA
Thevinss bl Vo
Fatusiitamag iF el =480, 0.0 s DOADINA  Posuiral L
(= o AR U T Ui sk OB 1208 e Fraban
s g et de LU i e e S R ERAIONS AP

BC WILADED SO

T e oo " MPA
S ‘ Dresden

ol Bioxky . 397
Test report
No. 20140143/01
1" efficial copy
Customer: PMA AG
CH-8610 Uster
= Order comant: Parformancs of & small-scale 1o varify tha fire resitancs
ard tha intigrity (E) with firing over a ak least 30 minutes
(TTC) in acoondance with
DEN EN 1363-1:2012-10 in the vartical position
Test principies: DIN EN 1363-1:2012-10
DM EN 45545-3:2013-08, Section 5.6.3
Test cbject: PMA firg barmar
Orider daded: 2014-04-23
Test date: 20140526
S ep—— On the basis of DIN EN 13501-2:2010:02 the integrity (E) of the
PMA cable gland fiings instalisd on the fire-avarted side in the
o of 2014-05-28 was verified as folows:
Firing Ouration in | Possibie
Ingtalled position minuios | classification
Plate sice wilhout cabla
profection 2 E30
B Vertical |
‘Scope of est repert 5 Pages of et including index of appendices and 7 pages of
Appidies
The publshing Of S581 FEports, &vn xBcts Bwmdom, references o lests
adverining requines The wiitien consent of MPA
pages of fis besd report have been endored with the official stamp of the company
F e Tl ~ARTIITI-00030
[T ae— Fi +4SEA711 20963154 [y
¥t ke AN DS EPDAXO0N SISTE
M T L A )

| R el |

MPA
P Dresden

Test report
No. 20140143/02
1" official copy
Custormear: PUA AG
Astralstrasse 80
GH-8610 Uister
Crdder coniard Parformance of a smal-scaks firs test 1 vaily the fire rostitance
mnmmﬁ:wn&uw-uﬁuuummm
wurve (TTC) in
mm:m-mzmnwmmm
Teat principies. DIN EN 1383- 1201210
AN EN 45545-3:2013-08, Section 5.8.3
Toat objoct: PHIA firg barrier
Cwder dated: 2014-04-23
Test date: 2014-08-27
Tost result On tha basi of DIN EN 13501-22010.02 he lekegry (E) of the
A cable fitings installed on the fire-mared side in the
uceunummmam
Flring Duraionln |  Possible |
Installed position minutes ml
Frate wie withoLs caba |
protection 26 E15
Harzontal (20 ‘
'-nm-mruuam-niaﬁ:m

[N r— £ Pagas of tax including index of appendices and 7 pag)

The puslishing of test repors, even exiacts fheseirom, and references 1o
mm-mmdmmmmmmm

report hamed ¥ MPA Dre
L Tremas i rh Spsnoee
Fatdunibimrmn §F Tl AMDOTIOND S JMOTNA Pt e

[y — o ARSI I0R T VSt Ak DERZI 2 W ey
s i fretede LA B et Bt e AL RS ERIO0I11 ST

W WELADED 0N

O - T RN R AR v
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EN 45545-3 tx PM“

Cable Protection

PMA solution with Roxtec

PMA 256 1% e 3% e B il U5 ¢

A complete wall transit feed through system for cables and wires
LA L2 Y — A e B i 55 36

This solution of PMA fire barrier adapter is designed to be used in combination with Roxtec wall sealing systems.

PMA [ 2K J57 i 185 T 2 265 4% 3% 5 B K 2 R U4 AL & SRR T 6

The combined PMA and Roxtec components provide a complete wall transit feed through system for cables and wires within a cable
protection system providing protection against all kinds of mechanical and environmental influences. The components are easy to
install and guarantee beyond E30 fire stop rating according to EN45545-3 for wall, roof and floor installations.

45 PMA R se 8 e IR, A LBEERAP R AL N B A BE RN R AR I — A8 B e i X5 5%, [ I3 0 32 B A5 A LA BRSS9 520 31X
MHERMMN ST %%, Wi HAF G ENASSA5-3 brife, MIMAHOREERE. A0 A AR 4 25 vl el E30 B k%% .

The Roxtec RM PPS sealing module is a customized solution produced to order. Combined with a PMA 30mm or 60mm fire barrier
adapter it can easily be adapted to seal PMA conduits of various sizes in a wide range of applications achieving an E60 rating accord-
ing to EN 45545-3. The intumescent material in the PMA fire barrier adapter expands upon exposure to high temperatures sealing
wall transits. The solution is easy to install and due to its compact size can reduce the weight of the complete solution.

1 3e 38 e RM PPS B TP — AT 8R4 7 g il AR TR 05 58 456 PMA 30 Z2oR 5 60 ZEK B K BIRLE LAY, 7T LG FIAS W) ALKS
RAFHg PMASREE, [ A5 & EN45545-3 bitk, MTHHIRIES] E6O Bk %5, PMA B K B o B 25 v i 2 O R b i A ik 2
FE. RS T R, FFHMTHREARAT, "TRIR BB R ER,

The Roxtec round frame RS PPS/S is a sealing solution which can be used to seal wall penetrations. It is approved for use with PMA
conduits in a wide range of structures such as walls and floors, achieving up to E60 rating according to EN 45545-3. In case of fire, it
efficiently blocks smoke and flames from passing through the penetration.

1 SESE L ME RS PPS/S B&—A0] I THH FHRIMMFITT R BPOATELE PMABRE B IFEARF ML, e SBERIAR, FINAFE
EN45545-3 fritfe, MTiHHTRIEE] E6O Bk EH. FERAEKKES, BREARIA M) ILE SR K I 5T .

PMA PMAFIX Pro or PMAFIX fittings can be attached on either side of the adapter allowing connection to PMA conduits. ( XPCSF,
XPCS, PCS, PCSL, VAM, VAML, PLR ). The components are easy to install and guarantee up to E30 fire stop rating according to
EN45545-3 for wall, roof and floor installations.

PMA PMAFIX Pro 5, PMAFIX %1454 3Ln] 22 3 A0 Wl 25 AR — M iER: PMA 342 ( XPCSF, XPCS, PCS, PCSL, VAM, VAML, PLR ).
RAHERNG T L%, WHAFE ENAS545-3 fidt, MM IREREE ZEIRIMIAR 23 n] &k E30 Bk E4k.

The Roxtec RM PPS sealing module can easily
be adapted to seal PMA conduits of various
sizes in a wide range of applications achieving
an E60 rating according to EN 45545-3.

% 3EFE 5 RM PPS gt Beny DLE A I A% R
ST PMA SR, [RIIAF & ENAS545-3 fidk, M
ik %] E60 Fi Kk %54% .
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PMA

Cable Protection

EN 45545-3 txi

PMA fire barrier solution with wall transit

%

SEd TE R PMA 55 K B Bt g i 5 5¢

30mm Roxtec compact Modules with PMA combinations

PMA 71 30 Z20KJ% 3% e 338 UL 41 & SR 7 5%

The first Fire barrier solution
consists of a 30mm PMA fire
barrier adapter designed to be
used in Roxtec compact modules
installed in versions of Roxtec
compact frames, achieving an E30
rating according to EN 45545-3.

SE— ANl K B B AR P T 46 i — ANt
FAT 23R AR AR eSS R B BB B 1y
30 2k PMA [5; K 57 ik i e 25 2L,
F¢ & EN45545-3 A, 1A% E30
KGR

PMA conduit NW23
PMA#E NW23

MI32MI32M-30
brass, nickel plated

Roxtec-Module &5 55 ZiEHR

width: 30 R : 30mm
Sea\ O-Ring

=l

=5, O AlE

\\\\

intumescent material

WAL

PMA conduit NW23
PMAE NW23

il

Nl

/345

marking ring

NKNH-M323-13 (assembling aid)

MI32MI32M-30 Eifssg | Al fv'i\{'?fn';(t'aft”rfrepa'\g/;féxpsggl'g;”95 FREH GERBNF)
P & RIZALA) PMAFIXA
PMAFIX Pro &k 2ERH) !
Roxtec Compact Modules 30mm @ PMA combinations
M TE T ST SUE IR _§1_ PMA H&
: CM 60 “cM80 §u’< Fitting and Conduit * &= 13 SL AR &
- (@28- 54""") (248 = il §i{l<u PMAFIX IP68 . PMAFIX IP68GT  : Conduit © PMAFIX Pro © Conduit
] : 34.5mm) L EEL W ERERL CRE
£ I MI20MI20M-30 NVNV-M202-10 NVNV-M202GT-10 ;| VAMT-12B i NKNH-M202-10 PCST-128
P (@225mm) NVWV-M202-10 NVWV-M202GT-10 | VAMLT-12B | NKBH-M202-10 PCSLT-12B
o NVNZ-M202S/Px NVNZ-M202GT/Px i NKAH-M202-10
P NVNZ-M2025-10 NVNZ-M202GT-10 i NKNZ-M202/Px
] i NKNZ-M2028-10
o NVNV-M257-11 NVNV-M257GT-11 | VAMG-17B ¢ NKNH-M257-11 PCSG-17B
o NVBV-M257-11 { NVBV-M257GT-11 | VAMLG-17B ¢ NKBH-M257-11 | PCSLG-17B
: NVAV-M257-11 i NVAV-M257GT-11 { NKAH-M257-11 ‘
: NVNZ-M257S/Px | NVNZ-M257GT/Px i NKNZ-M257/Px
: NVNZ-M257S-11 i NVNZ-M257GT-11 i NKNZ-M2575-11
8 MI32MI32M-30 | NVNV-M323-13 | NVNV-M323GT-13 | VAMG-238 { NKNH-M323-13 | PCSG-23B
=20 @ 34.5mm) NVBV-M323-13 i NVBV-M323GT-13 | VAMLG-23B i NKBH-M323-13 | PCSLG-23B
é I NVAV-M323-13 ¢ NVAV-M323GT-13 | NKAH-M323-13 |
X X NVNZ-M323S/Px i NVNZ-M323GT/Px i NKNZ-M323/Px
‘s % NVNZ-M3235-13 NVNZ-M323GT-13 NKNZ-M323S-13
™ § {MI40MI40M-30 NVNV-M409-13 | NVNV-M409GT-13 | VAMG-29B { NKNH-M409-13 | PCSG-29B
o (@ 42.5mm) NVBV-M409-13 | NVBV-M409GT-13 | VAMLG-29B | NKBH-M409-13 | PCSLG-29B
2 E NVAV-M409-13 © NVAV-M409GT-13 | NKAH-M409-13
Tt NVNZ-M409S/Px i NVNZ-M409GT/Px i NKNZ-M409/Px
== ] ] NVNZ-M409S-13 i NVNZ-M409GT-13 i NKNZ-M409S-13
C ‘misomisoM-30 4 NVNV-M506-14 | NVNV-M506GT-14 | VAMG-36B | NKNH-M506-14 i PCSG-36B
{ (@ 53mm) NVBV-M506-14 i NVBV-M506GT-14 | VAMLG-36B { NKBH-M506-14 | PCSLG-36B
E NVAV-M506-14 i NVAV-M506GT-14 i NKAH-M506-14 ‘
NVNZ-M506S/Px i NVNZ-M506GT/Px { NKNZ-M506/Px
NVNZ-M506S-14 i NVNZ-M506GT-14 i NKNZ-M5065-14
{MIB3MIB3M-30 NVNV-MB38-14 | NVNV-M638GT-14 | VAMG-48B | NKNH-M638-14 | PCSG-48B
NVBV-M638-14 i NVBV-MB38GT-14 | VAMLG-48B { NKBH-M638-14 i PCSLG-48B

{(@ 66mm)

NVWV-M638-14
NVAV-M638-14
NVNZ-M638S/Px
NVNZ-M638S-14

i NVWV-M638GT-14
i NVAV-M638GT-14
i NVNZ-MB38GT/Px
{ NVNZ-M638GT-14

i NKAH-M638-14
i NKNZ-M638/Px
i NKNZ-M638S-14

10-29
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EN 45545-3 5t PMA

Cable Protection

M’_3o firewall adapter, metric, M|_30 B KIS EC RS, A,
female metal thread, g v
30mm long SRAIEL, sommiK
Order No. Female Thread Fits to conduit size Thread Overall MoQ
metric NW metric length length (pes)
i8S PISRLL BEERRERT L4y B sphEiTR
N WRRAE A KE KE
- *MI20MI20M-30 M20x 1.5 12 16 105 400 10
P # MI25MI25M-30 M25x 1.5 17 20 11.5 40.0 10 )
£ *MI32MI32M-30 M32x 1.5 23 25 13.5 40.0 10 ',}lrzﬁgzzlzg;e;ﬁebrr;scsluding intumescent material
] MI40MI40M-30 M40 x 1.5 29 32 13.5 40.0 10 « Dsigned for use in combination with Roxtec modules, providing a cable
: *MI50MI50M-30 M50 x 1.5 36 40 14.5 42.0 10 protection system to be fed through a firewall without loss of fire integrity
: : « Fire Wall Integrity with Roxtec frame ( 30mm width )
+MI63MI63M-30 M63 x 1.5 48 50 145 420 10 EN45545-3: E30 Vertical / Horizontal
For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.60026 ) o EARERHIRL
ETRRIEMBANAE, R “HAKIER" DB-Nr.60026 “’”f_ =mm * IBUUERT SR IR AR
Bfi=mm © WA T 5 R R R RE & FHR I — D R PR SHRIP RS

RI2A # WERERNEITE (MOQ) BB AR R A ST IR RIRR RS
i « B AN B S 0mMM TR R GO0 A TR
EN45545-3: E30 B H//KFR%

Railway Industry / $i& 44 10-30



PMA

Cable Protection

PMA fire barrier solution with wall transit
R E ) PMA B K B BER T &
60mm Roxtec compact Modules with PMA combinations

PMA 71 60 22K 5% e 328 BB 241 &5 SRR 7 5%

The second Fire barrier solution
consists of a 60mm PMA fire
barrier adapter designed to be
used in Roxtec regular modules,

installed in Roxtec S-

, SF-and G

frames or in customized frames,
achieving an E60 rating according

to EN 45545-3.

Roxtec-Module %&7E3E5ZEHER

Width: 60

Seal: O-Ring
. Of

TR 60mm

|

S8 I B Kk B AR R 6 e — A B
VAT RAE I 56 5E S-, SF- M1 G
FRYRERR TR ) B0 SESE SRR e

EN 45545-3 tRifE

A AN\
intumescent material

PMA conduit NW23
PMAZRENW23

.

PMA conduit NW23
PMAZRENW23

ki 60 ZKk PMA B & i Bt L 2
HUK. F 4 ENAS545-3 e, 53] | ;
E60 Bk %%k - /345 i
MI32MI32M-60 ‘ marking ring
brass, nickel plated (assembling aid)
MI32MI32M-60E 4§58 NKNH-M323-13 FRIEER CGRECENF)
L All PMAFIX- and PMAFIX Pro-Fittings -
with metal thread are possible!
PR & RIS HIPMAFIXA
PMAFIX ProE##k ZiEAHI!
Roxtec Regular Modules 60mm PMA combinations
: J& 5T 2R e MM R B PMA A&
SRM30 i RM40 { RM 60 {RM80 RM90 Fitting and Conduit * & & k&
(o= = (fEeko= (@28 -54mm) : (@48-  : (B48- PMAFIX IP68 PMAFIX IP68GT  : Conduit PMAFIX Pro Conduit
:25mm)  : 34.5mm) {71mm) 71mm) 3k Bk RE 5 RE
* MI20MI20M-60 : ‘ NVNV-M202-10 i NVNV-M202GT-10 i VAMT-12B { NKNH-M202-10 | PCST-12B
' (@ 22.5mm) NVWV-M202-10 | NVWV-M202GT-10 | VAMLT-12B { NKBH-M202-10 | PCSLT-12B
: NVNZ-M202S/Px | NVNZ-M202GT/Px | { NKAH-M202-10 |
: NVNZ-M202S-10 i NVNZ-M202GT-10 i NKNZ-M202/Px
E NKNZ-M202S-10
: NVNV-M257-11 NVNV-M257GT-11 i VAMG-17B NKNH-M257-11 | PCSG-17B
: MI25MI25M-60 NVBV-M257-11 NVBV-M257GT-11 | VAMLG-17B NKBH-M257-11 | PCSLG-17B
: (@ 27.5mm) NVAV-M257-11 NVAV-M257GT-11 NKAH-M257-11
: NVNZ-M257S/Px i NVNZ-M257GT/Px NKNZ-M257/Px
: NVNZ-M257S-11 i NVNZ-M257GT-11 NKNZ-M257S-11
© b e e
o MI32MI32M-60 NVNV-M323-13 NVNV-M323GT-13 | VAMG-23B NKNH-M323-13 | PCSG-23B
2 R (@ 34.5mm) NVBV-M323-13 NVBV-M323GT-13 | VAMLG-23B NKBH-M323-13 | PCSLG-23B
éi : NVAV-M323-13 NVAV-M323GT-13 NKAH-M323-13 !
SR NVNZ-M323S/Px i NVNZ-M323GT/Px NKNZ-M323/Px
=3 ] NVNZ-M323S-13 | NVNZ-M323GT-13 NKNZ-M3238-13 |
@f : MI40MI40M-60 : NVNV-M409-13 NVNV-M409GT-13 ;| VAMG-29B NKNH-M409-13 | PCSG-298
S (@ 42.5mm) NVBV-M409-13 NVBV-M409GT-13 | VAMLG-29B NKBH-M409-13 | PCSLG-29B
I NVAV-M409-13 NVAV-M409GT-13 NKAH-M409-13
<§t "'f NVNZ-M409S/Px i NVNZ-M409GT/Px NKNZ-M409/Px
oz NVNZ-M409S-13 i NVNZ-M409GT-13 NKNZ-M409S-13
50MI50M-60 VNV-M506-14 NVNV-M506GT-14 | VAMG-36B NKNH-M506-14 | PCSG-368
(@ 53mm) NVBV-M506-14 NVBV-M506GT-14 | VAMLG-36B NKBH-M506-14 = PCSLG-36B
: NVAV-M506-14 NVAV-M506GT-14 NKAH-M506-14
: NVNZ-M506S/Px i NVNZ-M506GT/Px NKNZ-M506/Px
: NVNZ-M506S-14 i NVNZ-M506GT-14 NKNZ-M506S-14
: ¢ MIB3MIB3M-60 NVNV-M638-14 NVNV-M638GT-14 : VAMG-48B NKNH-M638-14 | PCSG-48B
: (@ 66mm) NVBV-M638-14 NVBV-M638GT-14 | VAMLG-48B NKBH-M638-14 | PCSLG-48B
: NVWV-M638-14 i NVWV-M638GT-14 NKAH-M638-14
NVAV-M638-14 NVAV-M638GT-14 NKNZ-M638/Px
NVNZ-M638S/Px | NVNZ-M638GT/Px © NKNZ-M638S-14
NVNZ-M638GT-14
10-31 Railway Industry / 18 %4
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EN 45545-3 {5t
MI-60 firewall adapter, metric,

Order No.

=]
=

b

7

: # MI20MI20M-60
. # MI25MI125M-60
¢+ MI32MI32M-60
. + MI40MI40M-60
 # MI50MI50M-60
. + MIG3MIG3M-60

For technical specification in details, please ask for “Technical Data Sheet” DB-Nr.60027
ETRIERFEANE, ERM RAMIER" DB-Nr.60027

A # BERERDEITE (MOQ)

female metal thread,
60mm long

Female Thread
metric

AR 4L
2l
M20x 1.5
M25 x 1.5
M32x 15
M40 x 1.5
M50 x 1.5
M63 x 1.5

MI-60 FiAIEEACES, A,
£RBMIZL, eommiK

Fits to conduit size Thread Overall MoQ
NW metric length length (pcs)
BEERERERT 247 2 B/NEITE

HIRAE 2l KE KE

12 16 10.5 70.0 10

17 20 115 70.0 10

23 25 13.5 70.0 10

29 32 13.5 70.0 10

36 40 14.5 70.0 10

48 50 14.5 70.0 10

unit = mm
B =mm

PMA

Cable Protection

« Nickel-plated brass
* Thread adapter including intumescent material
« Dsigned for use in combination with Roxtec modules,providing a cable
protection system to be fed through a firewall without loss of fire integrity
* Fire Wall Integrity with Roxtec frame ( 60mm width )
EN45545-3: E30 Horizontal
E60 Vertical

EREIRHIA
SROUERC R IR AR AR
BT AT SERERORRASIHRE— D RITRERFRE
BB KRR A SRR IR A RER T R
o B AHESE 25T 60mmEBT IR R SRR NS TR
EN45545-3: E30 7k PR 3%
E60 EE R

o o
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