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Development of Halogen-free Insulation Material for Overseas Railway Rolling
Stock Lightweight Electric Wire
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Structure of lightweight electric wire developed for
overseas railway rolling stock.

AR o m F ) AR
A am?) | BOAVE () |7 & (mm) ! <m)m>H
0.30 0.7 0.4 15+02
0.50 09 0.4 17+02
0.75 1.1 0.4 19+02
1.00 1.3 0.4 21+02
1.25 15 04 2302
1.50 16 04 2402
2.00 18 04 2602
250 22 04 30+02
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Initial condition Under loading After removal of

200°C X 15 min. load weight
] 'ﬁ
Gauge
length » »
Change in
Change in - permanent
20 N/cm? elongation elongation
Tubular weight
sample

Permanent elongation

Elongation must be must be <25%

<100%

E1 & brtky B
Hot-set test.

4.2 THEEFEMERER

AR TER L, EN 50305 (2 #EHL L C FEH L 72Tk BEFEME R IS
WETHIENEREND, ZORBHELZR2157T, 4
OFBRIE, ACPIZEE LB 2 T vo RiZ, 9 NoOA
FEEIZ DS, 045 mm ¢ DE 7 L — R & W CHREME %
RS E T2 DT L — FA» FIVOEBMEIZES S £ Tl
THESE L, BREIELESE, 1V T Iizo &, 9,
180, 270, 360 £ M A Ji o AT 4% i3 % . EN 50306-2 & 1,
FEATA100HE L, AN O FHEAI0HEL ETh 5 2
EMEREN TV D,

Load weight

Insulation

Conductor

2 i EEFETE R

Abrasion resistance test.
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Bunched
sample

Burner

3 IEC 60332-3-24 Category C O REERER
Vertical flame resistance test in accordance with IEC
60332-3-24 Category C.
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Mandrel (4.0 mm diameter)

Measured

Looped
sample

3.4 N weight

X4 FHREREAmN

Evaluation of wire flexibility.
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New :
crosslinking £
tech :

Polymer Metal
hydroxide

X5  HrEIAE AT
New crosslinking technique.
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Non-crystal state

Crystal state due to melting and swelling

Oil cannot go into the polymer Oil can go into the polymer easily

~—— Polymer — n

EN

‘oil) Oil)

\

P . Oll‘ P
Oi[/s Oil/, h O||

The polymer can keep its
mechanical properties.

The polymer loses its mechanical
properties remarkably.

K6 EikEcBIFAR)F L7 14 VGOSN
Schematic illustration of structure of polyolefin at high
temperature.
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Electron beam
crosslinking tech.

> Hot-set property (200°C) -

New crosslinking tech.

-— » Abrasion resistance
» Flame retardance
» Low smoke

e ‘\\

b New lightweight electric wire \

'\ with general-purpose polyolefin !
\ /
\ 7/

Base material tech.

> Oil resistance (100°C)

Anti-oxidant tech.

» Heat resistance
(More than 105°C)

7 A EaE F R AR B E A I W B AR AR ) < — A
Al
A wide variety of material techniques on the insulation
material for overseas railway rolling stock lightweight
electric wire.
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Results of hot-set tests.
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S
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1
Wire A Wire B Wire C Developed
wire

X8 MEIN, 045 mmop DAF—NV 7L — KEHW
EN 50305 #EHL o i FEFEM: Zl B R
Results of abrasion resistance tests in accordance with
EN 50305 with 045 mm diameter steel blade and a
load of 9 N.
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G ekEE R E TR (Wire AB LU Wire B) L I#EL TH
BN ERbND,

6.3 EEHRM

IEC60332-3-24 Category C DIEH % SifikakBR okt 4 % X9
NN

|After test

1,030 mm
| (<2,500 mm)

X9 IEC60332-3-24 Category C o & #RM: s B gt
Result of vertical flame resistance test in accordance
with IEC 60332-3-24 Category C.
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3 SRR

Results of smoke generation tests.
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x4 R RS R

Results of high temperature oil resistance.

20,000 Hr
10,000
1,000
T
~
[0}
£
F 100
10
113°C
1
200 180 160 140 120 100

Temperature /°C

10 7—L =2 270y MIXDMEGRE
Evaluation of heat resistance temperature by using
Arrhenius plot.
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Evaluation of wire flexibility.
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BEE6ITRT,

£6 NYFANY v ST X % AR s
Evaluation of wire stripability by general insulation
striper.
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Properties of lightweight electric wire developed for
overseas railway rolling stock.
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