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Check Test of Full-scale Natural Rubber Bearing with “SWCC ring”
by Cyclic Shear Loading Under Tensile Deformation
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2 I #h B
Takuro ADACHI

13 BE f¥ #2 2 FE
Masaki TOKUNO Motohiko KUWA
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The safety and stability of natural rubber bearing had been confirmed for long-period ground motions by various

compressive shearing tests. This paper presents the results of cyclic shearing test under tensile deformation as latest

evaluation criteria, and it is confirmed durability of natural rubber bearing with past development named “SWCC ring” for

specialty isolated building.
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Development of Optical Transmission Line for Aircraft Flight Control
K 3 £ BA HEEZE A #E MR BRB= =E B\
Takeshiro NAGAI Kengo TANABE Tomotaka MURASE Kouzou KIYOTAKE Tohru TAKAHASHI
W F & g 1B XKH#BZ"
Koichi YAMAMOTO Satoru KATO Hiroyuki OHTA

MLZEBE O RAT R O WAL, BREFEEICHR S, SROBER L LSERRIEE 2207 —F /A
AT AOBRHAPBE SN Tw b, N, ARG T 7 4 N %, SIS 7T 2 WA 07— %
WAV AT LI LT, A4 UNZAFICENA, Ka7EROBIERIELT 7 4 N2 L, MZBHEERo RS

Wit A9 B a— P& Lz, T2, SEBINEE 8000 G i 2 4 R HAERIEME S 75 2L, 7

WIBFEDN—=F Y vy =y~ L7z BFEEICOVWTIE, MEREROMAREZZE L COta—F, k7
7“7:L-—~/ b ENEN ORI R AT 200000 FEFEIDL & 22 2 X 9 ICREEF L7ze S 51T, FERRTORITAER

Al Z 92 L CB Y, BARATRERIFY 1290 FEH CRIF2EEPEON TV L HEZMHRE L. AFRTIX, TOW
BIZOWTHRET 5,

As flight control technology progresses, a significant focus is on the development of optical data bus systems resistant to
electromagnetic interference and capable of multiplexing with a large number of devices. Optical fibers are used for the
transmission lines of flight control devices, and optical coupler units branch the transmission line. We developed a low-
nonlinearity optical fiber with a high numerical aperture and a large core diameter for the main bus, and an optical cord
which can withstand the aerospace environment. We also designed an asymmetric fused fiber coupler which can endure
shock acceleration up to 8000 G, and be stored in an aluminum alloy hard chassis as a coupler unit. The optical cord and
coupler unit are designed to achieve a mean time between failure of over 200000 hours in aerospace environments. Flight
test evaluations on actual aircraft showed good results with a total flight time of approximately 1290 hours.
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Making the Line-up of Smart Type Sealing End

TXx M HEXD
Tsutomu SUMIMOTO Misa TAWATARI

wE R W AEZ

Shunsuke MATSUZAWA Hideyuki MARUYAMA

A — PR, A AP R XA TR E CV A — 7V 2T A 200K Th b, 7
FUA VKSR BT A LI, BIHBRIEEICB W TR — X OB R EAA G A - ) o
T ESEDEMTE, LM REE b0 41 66 KV ~ 275 kV £ TO A~ — MEMHERERT 1 ~F v

FAEDET LizZ &b, KL THRET S,

Smart type sealing end is a termination for connecting XLPE cable to the gas insulation switchgear and/or transformer.

When we use the conventional (non-plug-in type) sealing end, we have to open the equipment case and fill up the

equipment case with insulation fluid/gas during the on-site assembly work. However, using of the plug-in type sealing end

makes it possible to omit those kinds of procedure, so that we can reduce the assembly time. We finished to make the line-

up of Smart type sealing end for 66 - 275 kV XLPE cable. In this paper, we have reviewed Smart products line-up.
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2R (IEC) 60840 62067
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Development of Continuous Measurement System
of Oxygen Content in the Fluidized Molten Copper

MNROH ZHFERN fE 2& R BA “EmRE
Tsutomu KOIZUMI Yusuke MIYOSHI Eijiro OKA Shunsaku MIWA
XEEF” g B = WE M
Tomoko OHSHIMA Wataru KATO Sadayasu TAKAYAMA

AR, BEREBEOE R WIEEE RN OFEEAEINMENICH 5o A dE N MEEE S MiDIP® @ fYg N
L7212, WEERS TR OB R 2 EHNICNE TSV AT AOREEIT o7z, AETIE, BASKL-ERE
Yo OMEHRBE L ST A v T T —3I VT - VAT A TOEITRBERIZOVWTHRET 5,

Recently, demand for oxygen-free copper tends to increase with the spread of electric vehicles. We developed the

continuous measurement system to measure oxygen content in the fluidized molten copper to improve quality of high-

quality oxygen-free copper “MiDIP®”. In this paper, we report the laboratory test results of the developed oxygen sensor.

Moreover, we report the demonstration test results of the developed oxygen sensor at the dip forming system.
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Development of Termite-prevention PVC for CV Cable

EEEMNTF % HE & U8 1% X BB
Mariko SAITO Michitomo FUJITA Shotaro HORI

X & % ZHEZ e
Takahiro OKAMOTO Koji MIURA Yasushi AKIYA

YT VL BEENS T —TNEFLHELLT, FARYDL) BT TAF v 7 v —ATRET S
FHERBH LN, =N e ) WrEL 55 FEoORERD 5. U1l Tld, Bhlg#Hl & PVC 3 v o3
7Y ROMAGDOEIZXY), DO CV r—7 1V EFASEORE, WP EE2ET L0 CV r—7 V& B

L7z

For protecting the cable from damage by termites, nylon is selected as sheath material. However, nylon is well known as

a hard plastic material, so it has some disadvantages such as the flexibility and the handling. We have developed a termite-

prevention PVC sheath material with termite-proofing agent for CV cable that has the same characteristics and handling

property as a general CV cable.
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Development of 1 Hour Fire Proof Cables
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In the course of enlarging and “Manhattanizing” of buildings in recent years, it is expected that it will take more time to
escape from fire disaster or extinguish fire.

The committee of Research on Required Performance of Wiring for Disaster Prevention Emergency Devices,
established in the Institute of Electrical Installation Engineers of Japan in June 2013, conducted a current situation survey
on required performance of devices and wiring for disaster prevention in both domestic and foreign countries. As a result,
the report of survey proposes that the development of wiring sustainable against 60 minutes / 925-degree Celsius fire
environment is required, in light of the actual conditions of firefighting activities, while the current requirement is 30
minutes / 840-degree Celsius.

Accordingly, our company worked on the development of “One-hour fireproof cables”. In the process, we developed a
new kind of mica tape with a material manufacturer. And by using this tape, we achieved a development of “One-hour

fireproof cables”, without increasing the number so much more than that of conventional mica tapes.

1. & U & (£

L ORSEEMICB LTI, BEDOLEBIZLD -
TRIEE A R HIE - D SN TE 7285, TORMIC
DV, RERTER SN TWkMEfEE DD b DpF] &
mEMHIN TV,

L) RN EEE 2, (—H) BERRMYEE, &
W EIT BT B SE R OB O BB G b 72K SR
R SN BB DH Y 712D, 2013 4 6 HIZTBh
SRR BCAR O ZERMEREIC B 2 AN 7E R A& AL
Wesd 2 FE0t L 72,

BRHKXTOMEOMR, WAE OG5 BEY
ORBBAL, BREAL, FIIZKERFICBT 2 KIEE 0%

* bRt W~ A EERT

a2 L20a, M 5200 2RI LI &
DHWF L OLIENIN, Tk BT ERT S L,
Bl S i DB BRF I S DMK — 7V IZid, HEk
? 307457/ 840C &R %, 605 925TC D KIETIEIZIT 2
I HURED LT D B b O L HidH Y IO bz,

2. MR —TILICDOWT

it K —7 VGG — 7V, AOBET LYV
KRFETRED NG BEDLN D F PR TRELZZ &
25, KEREOIEF HEROMAASEEM S, W 45 4F
WZES R O [l 2R ERL O FAE |, WIF 46 4F 1250 7R bl %
Mo T KEROIERE | & LTHBTICX ) ED BN,
EAICE DD S NIEF MBI A IEFEIE, B
IR S, BT, WK =700, NIy Rl



28 RMEHKL E 1 —

BAER, BN — 72 EE LT, 45 MEATEEL,
ZolE (F1), WEh (@1 2 FIRT.

x1 HPAEROESR

58 Eokcd AR

ks —J FP, FP(NH), HTETRE 105
(BE, BE) FP-C, FP-C(NH) JCS 4506 JCS 4507

= HTERE 11 S
/B4 ) B 8 PR A B AR HP, HP(NH) 168 3501
ZBHRAT— T AEV, AEE/F JCS 4396
[ Il HR-CX, HR-LCX JCS 5501
MEXT 714N T—T I HP-OP JCS 5502

2TV T—

BB e

1 SEBERT — 7 IVOR%ES

Z0HL, WKr—70ME, KERHICATY V7 5—%
REL T2, WHAKIEI LB R KA, PR &
B Z G 2 IEEEIRMBRIC M S, KEEEER A
OEHE, FE, MBI T ToO—ERN, BELZMETS
CLrxHMELTEY, BUTAEETIE, 304 840C N
BT TR R MR T 2 AR LN TV 5,

3. 1 BRI A — FIVOERMEE & it A ER

3.1 ERFHICOVT

BUTHHEIZ BT 2 KD, HITERE TS CER
912 H I8 IZEDLN, HHSN TV A HIREEEL,
1 RIS K — 70V O BORFEE SR IS TIiE, Tha i
BLAENELR-oTBY, BUTRAEL O A FR 2 1ITRT,

F2 MAMEEICSH T ZERFEER BIR)

1EH BT 1 BFRERA
FhERE 840C 925C
TnEh AR 30 min 60 min
RBRARE 1.3m 1.3m
i 1500 V/1 min 1500 V/1 min
HEE hn#keh 600 V/30 min 600 V/60 min
% 1500 V/1 min 1500 V/1 min
R nufiﬂjaﬁ 50 MQ 50 MQ
n#i% 04 MQ 04MQ
PRI 150 mm T 150 mm LT
Bi@kR .30 HY)

Vol. 65 (2019)

FURIFEOREARN 2 2 H &, wiak L7280 BATERT
EDLNT-FIHITETHREL, JIS A 1304 [ @A IR
DNt KRBT ] TR S NI HE,  INEREH
7305505 60 NIER L, AUty FRERBREE b
40T 25 925 C I o TWwa (H2, 3), HIZ,
FEABIREEA925C & 2 ), SR 1083CI2 & il &
5 Z &Hh 5, IECHH# (International Electrotechnical
Commission) % UL ## (Underwriters Laboratories
Inc.) O KRABRIZHE U CEAEOMBEBMEZ HIE LT,
EEMER T BIML 72N L 2> Twnb,

JIS A 1304 [EEEESBHOM A KERF % | NEAHHIEB
1000 -
800 - 840C
B 600 -

8 400

200 -

0 5 10 15 2IO 25 30 35 40 45 50 55 60
R ()
X2 in#hiE (3R1T30 4 840C)

JIS A 1304 [BEBED O A RERS % | B EEB

1000 925C

800 -

8 400

200 -

0 5 10 15 20 25 30 35 40 45 50 55 60
B (9)

3 InEehiR (1 BFRm:A 60 4 925°C)

3.2 MAEHERICDOWNT

if KRB RIS D L MBP OB TH 5o MEL
HARICHE N INEE 17\, MURRIEPT & MR D 2 e L,
BARIANEEDN O OEREIREE 2 WE T 5. F72, WAERET
PAIT B AR & ERAE RERH %

TR (K4) 213 mor—7VilkHicr—7
HED 2 5O E 2 0 TNERBRET . 79 AF v 7
BRHIMBBI IR S 5 5T RO 500CISET 5 L H XL,
WRBEZ IR, A XRMEHNCD & 575, RERTHICIZS
FGAF 7 FZMESEOEERMIITZEAERL Y, WXE
DOHRFERETHRRERD, RELVA XTI, WMENEL
7 ) BB BT S BN B 720, PERBICK S A IEAND
AL IR B,



1 BRI K — T IV DEIFE 29

—7J7, BEHRERRE (K4 1 1.3 mor—7Vikk
DL 40 em 2 BAHEFICI0D, BREOHOMZ O v 7
7=V CTHREL, BWHLIRECRBRETT ). SRR
DEINHEERNT S LD %L, MM IZENIZS
LS, BRENITE A LR S N VIREECTRRBE T 72
b, BHRENOLEMIALEMBEL, it (h—KV)
Lo TRET LA D S Vo BALWIGEEN: % F50 720,
CORTHMKENICRAT S L, EEEREERL, ik
TOBRABRICKECHET 2, 2FD I ICBVTHE
& RACY OB fih 2 05 F a1k B & FH R B £33 & 40 D i
KBOBENIKENWEFZ 5,

4 MAEHERE (£ BHASRR A EREASR)

4. F—TIVEREt ETAIE

r—7NWEENIB VT, i AMERE O FEBU I K E %R
METERY, RGBT 5 1 RER KPEREZ BT 5
WXBWTh, ZoOMKEOMEEE, ato EE MG 3
ﬁk&oﬂo

Mt KR EER LIS, ~4hF—7%EHLTEY
IS, BIRTOMBEERE RIS S (B5). ~ 4 71k
kRt 9 5 KIROEW T, HARETIERL VW, BR
MfEPE, WEMEICENRTBY, RHIRICTE A0, oh
ZRCRICPE, MM ICEERI T Y b L, T—7K
WCL7Z2bDTHbH, x4 WZDLDREMTH H25, 77—
TRIZTHZEICL), RiFamE)Hzis, 7—7u
AN ALy s

=2
FETEREN
WAE
B #%
5 MRT—7TIOiEE

it KiRBETIX, 79 AF v 7 JMEHIE KL, BREET %,
Lad, g, IEGE & ISR D RBR21T-THB D
BT A LIZFFESN TV, F—7 VI ENTW S H
RO WRBERE O B o OBRBERF ISR/ RS X - THAET 2
BEEATA (4 F A R) PR TISRET %98,
FOBEBUEHTABIA DT —TIHGRTHHT, IAAT
— 7 OWRENIFEL KT L, HRWITT — 7 VoMK

WIS, TORET—EU EOMGFEIIZ MR L, IfE
FERABRIZIT 2 5120, B8 2 KBS~ A 77— T
Wb,

5. 1B — T IVDR%

5.1 YA hT—TDOR%

1 BERT A PERE 2 E2BLT 512 BT, i KIEDmALE L
LT, M~ A H 7T —7olidBEzes 2 L5440
BRIND, ThEMEaX b, #Eax M2 sE,
B2 —7 Vo) etz k) 720, Ttk ZE
THEBEEIIE LRV

2 THRIE, BRI~ A b LR FETH 2~ A
T —T DI EDT=,

Bl L7zeBY, A4 HF =7, 7 — TV
AT 2 BEMAT ADREEZT, TOEBUN AL
F=TICERTAETHRIK T 2% %,

AKRFETIE, ZZWKEHEHL, BBBUETRAOIA AT
NOEGRER R, A B EEEROBICF V) A%
wA (R 7 BRSO AR L, EEMEH A 2 MFLICHD
AGWBR RS, RO, V5 — VI OIS X A1t
WA - SRICEY, F—TVIBREERO~ A h T —T
DAt 2 Fife S &, K MEREON Ex s FE A HIYE L
7 (®6, M7, K8,

< AH5E = i35
I #8M (TR F 97700 L) comooo /)7

- - - - - - - - - F - - T T - T T - -

H6 vAAT—THR (£: itk H:HED

F  B%&E)

O mamsx

8 BEMHADF/IUHANDREA XA -



30 RMEHKL E 1 —

B A DT =T OHEAMEEHRTRL, F—7IVillE
(1C x 22 mm*) %17\, BEUETAOEEOZ TR TWE
MERRBE I KB 2T 2 EOMEZK S8, K912
R o ARRNED r — T WEREHI BT AT KIE (A4 AT —TF)
DA oAk IE e THATI K r — 7V L ARk E L7z,

w, ARBRGAE OmBGtE) 1L, By -7y rELT
W5 604 925C i L LT b,

120 — R TER S

100

80

HERIE M (MQ)

GEMAIREISERTS
HERIET

RALMDOREEICERTS
HERIET

0 T T T T |
0 10 20 30 40 50 60

B ()
9 MAEHERICH T B MEFIEHEHT

2100

2050

2000 -

1950

1900

1850

BIREBE (V)

1800

1750

1700

1650 -
RIT&E F3EMm
10 MAEHBREOWREETHE (n=2)

REFERICA SN LBY, WKRBPIZBIT 5, FEIC,
Mgk, V= ADORKBBES 4 I 7 THDH 15 FHiIERICBY
T, MK PUE DA AR ) (K9), #HIZ, Wbk
DA N T —T DFEIIE % AR G L 7B i
WBWTy, BUTHI Y EuwEiEsHEshTws (B10).
ZHUTED, BAELEZF DU AO/MBICLY, =4 hT—
T OREESHER S, WO R EIZHFES L Twb T
LR B,

FRRBAE R D 2, S @R~ A H THERTE,
DO ABA R LA DT =T R LK — T
ELC WO EEEE L, BHLTYS Y,

5.2 J—7JIVEI%

Wi E LTI, B LIz~ A T — T OaRNZ KR
gL, 1R K — 7 VOO TRE 4
WaEtw #o, —EoW 4 ZiconTid, BT KT — 7L
ERECHMEEZ A EEL, 1M XEREZAET S
F—T7 VI LTS (F3).

Vol. 65 (2019)

x3 1BEMAT — 7 IV Fl) 2C x 1.2 mm

=TIt BT 1 BERER A
I hT—7 BT FASS
A EEH 1 #& 1 K&
HERR AR PE PE
v—2 itk PE itk PE
4% mm #6.5x 105 #6.5 % 10.5
=8 kg/km %180 %780
6. ¥ & &

Lrkid, (—#h) BREMFSOMIRICL Y RBI N,
60 53 925C D KK BELICHF 2 9 5 1 KK —7 Vo
BHESIC M 720, (RIS~ A o TEp L RFEME L~ 1 2
TR AHEICED, BUTIHKT — TV h 5 KEL
HMALEET L2 &%, FFEEMMER RS 77— 7 Vol
I L 720

BUE, (—4h) HABEMLES, () ERREGEIM L~
7 —Tld, JCSHMALZ & IS EREDHEE M LT
BY, B LR IoBmEERL e, HIERGE
TR 2 MIFEE & U T & 2R % 3 2 5 X TTE) 2 ke L
Twh,

ZE XMW

1) SEHEME, Al B HEROBIRE S0 RS
RHIEM L ¥ 2 —, Vol57, Nol, p5 (2007)

2) (—#t) WSS ¢ B SRR R O SR VAR 12 B3 2 Ao
il (2014)

3) WRFIER, A : K — 7V, $REFE 6111448 &



1 BRI K — T IV DEIFE

LR

BA RZE (BTE XL
AREAER MY PR
MBI — 7 Vv OG- PSS e

LR

FEiE % (B2r&& UOThE)
EREARTE W T

S - W — 7V ok - PSS

B LR

B OoEh (55 72(%)

N

S - W — 7 VDR - BRI R

PRASHE WE~ A 7 T3ET
FH #R (357 ToL)
Pefi s &

i KEHN~ A 77— T ORI GER

&t WA~ £ A TR
BE OFE (R RTRY)
e

i RERA~ A 77— 7 DB HER

31



32 BMERKL E 2 —

HaAE TV ERE

Vol. 65 (2019)

EiEAHIEM (SBN %2 /V—)

Adhesion Type Vibration Damper for Railway Steel Bridge (SBN Damper)
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Linear Motor Drive Active Vibration Isolation Unit VAAV-1000S
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JoNnNary gL a3y —XEERLAN T —TJI)L

Non-Halogen Urethane Sheath Industrial Type Cable for LAN
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Curl Cord for LAN “Super Curl”
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110-66/6 kV ¥ &R — 7 IILDER1E

Practical Realization of 110-66/6 kV Mobile XLPE Cable
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High Shield 10 Giga Reel for LAN Cable
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275 KV CV 7 — JIVEH A7 — MRISEGRZE O A B

Supply and Installation of Smart Sealing End for 275 kV XLPE Cable
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Ground Bus for Sheath Grounding Construction
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