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Development of a Sophisticated Double Layer Insulated Wire for Railway Rolling Stocks

T 5

Junya Hirano

K WE Ay
Saki Oto

(BLE)

L NN,

Dai Hashimoto

R A A

Kazuo Yamashita

BEIEC P OSRELCSHE_ERBEREMAR L £, SEEMICEAT2EMABIRTE, B
ROMEALD - DHBEDFRIEP KD ST WD, BERNOFKEEMAICEHDN TV AHEBIREDORE
BMRHIEZLDBZERY AL T« DHERSWTWSY, BRICHEEE L-HE, MEREMEY
By hZN—E% EREMETLTLE D LOMBE T4 L TRPREIN TN D, EESE, M
HEEHIHBER THEREZHEITANIRET 2TV, SBICSREL R 7 I REEAL -EHEE

“EREBRERARE UL, COBRIE, AABKRICEABRBREZEFCLEN S,

BELULDEEE

bbb, POKEMESHDIIEICKIILTWVWD, COBROIFEICOVWTHRET 2,

1. FU&IC

PO, PREEME, 2, Y- he—%, HNEZS R LS
COBFEGPHHSINTETEY, INHITHRT HEMD
L Cwae, L LEBAORHEA L= ZFRENTED,
BN L 7B Y 7w, EMROME LR S, ML
7oA LT R LA D S o BRI
B L DB P ICEAL L AT, TR R R LS
BENLERTH L, BobEEEOMEFEZIN TV,

Ao, BAEEEN T SN T 2 B ER & RSO EET,
POVERDYUHEM & [FSELL EOEE 2 b Owbfie  EH I E
M (DL —HEPEEM) 2RI L7z JoMmEr oLt E
0 7 THEBEER ORI M Do

2. I ETH

HATEFEEOFEEENRE LT, ZEEEME 2R
L7

TUHER R OBREEROWEFEIIR) AL T 1 v ORTHERE S
NTW5hs, “EHEBEEHRE BRUIRTIIIEERY T
SN ABERILL T4 v E L7 E LTwd, SBICE
BREEORY 7 I FERMHT A I L 108 ) IREMICHRE 2 5o T
Voo WEIZIE, BRIFHEICENRRY AL 74 V2R L
Tis— SHECEA A U T A5 % MR S EANERE & HEkr
TE, POBEEIESVHEEE LTWwa,

1 WS AR R T RARI ST R v — 70y s SR
2O TS (R BB AR AR

BiF

AR (RE)
WEIME (5VE)

R1  ZER RN
Cross section of the sophisticated double layer
insulated wire for railway rolling stocks.
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Materials and thickness of rolling stock cables.
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Construction of the double layer insulated wire
(standard specification).
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Results of the abrasion resistance test of rolling stock
cables.
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Results of the cutting through test of rolling stock cables.
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Schematic of the impact test.

HABETIRMHE133S (FR26F28) 8



NNEE B TR

SHEEMASKE_EREEROMSE

HEETINH 900 Y v — 7Ty V% bo&BEON 2RO
FICEE BYVZHEOESIHILET S,
AL & K 2 iR & i B 3R (2200 V%
1 min) 2479 -
%B, WEHID O COBEOREIZ] h DL EE
L, By LClE b IR E T 5.
BRI SR 34M - 15C, HIR (25C), 80T
NOE&E g
B (EY 74 P O 150 g (51235 ¢)
Y OB (100 ~ 400 g)
ENHFTEE 30 cm
Hog SEBRT RO KICRESE
2200 V X 1 min O ERECTERT 52 &,
BRI 4210
[t 4]
MRS R %, RIIIRT,
TEBEERL, BERERLDSVIRALERS YD, JUHER
EFEELNVTHDL I E DM TE T,

F3 R

Results of the impact test.

e | EOW E ) % T A O E 3B % (2200 V X 1 min)
e (&) | —E#EER | NHER BRER
100 @) @) @)
- 15C 200 O O X
400 X X X
. 100 O O O
&i& 200 O O x
400 X X X
- 100 O O @)
200 A X X
O:2/ptk o Loai  x: 0406k
4.2 BAEVRRM
421 MEER AR
(B 5i:]

F I (AT E AT D D BEAR S CER S 5 &, HA
TN HIEDS A U 2 TTHEME DS & 2 720, NI AR % 506 L 720
HERLBIAE © JIS C 3005 4.23 fNEAZTIE
ARERGA - TR A B OURE T 30 min BNZL L 725, BlEo
T E % AT CHIZ 30 minFANZEA L, Ak o2

HEWET 2o

INEGEREE  120T

fif 10N
(EEARED|

B R Z, RAITRT
120C TOMBLT L, THEBEHEEBI IR DD S VRS
Bon, SRTH A RMAEDD B 2 LR TS 72,

£4  KEERONBETR
Rate of the heating deformation.
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Results of the notch propagation test.

1H#% 3H% TH
OmzER BofERZ L | BoMER L | HoERE L
@M | BOERZL | BoEREL | oA L

4.3 EXFE (MEixEmR)

(Rt 5i]

W OMAFNEZ LT 5 7280, BHLIKEE T ORI 2 0l
L7

HEPLBINE  JIS C3005 4.7 A HMT 47,1 IRk

FEBRGeA  WIALEL WKL hiENE, R 20T

WERE 100 VELE, HlERE St

[FBRAs ]

WERE S 2000 MQ - km PLE

KT O IRGTI E TH o 2 EYUEA D ), EHEE LTO
B W EDRERR T & 72,

HAETRRE 1335 (FHR26F2R8) 9



NNEE B TR

SHEEMASKE_EREEROMSE

4.4 BRI

(RtBa7i4]

BB B R TS 5 7 e LT, Sol s
PPEHRBERBRD D % o

Z DFRE T B EHRBERR BRI T, BB R S L 7o
(BB 1]

WBEABRAE R E, REIIRT,

FRARTRIEN 2 {, 7200 A7 CHIERTEIEIRE & %2 ),
FEMOBHFTHD T L DB TE 7

x6  PRIEABRER

Results of the combustion test.
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