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High Efficiency and High Power Electric Propulsion System for Airplane
by Superconductivity
— Development of Superconducting Cable —
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BEEELIEEMZRETIE, =%, JEEME LHER 7 — 7 WVIZREBCO (REBasCusO7.5. RE &4 134
#, Y, Gd, Sm, Nd, EuZi &) BEEEMEZMHEHITLTFETH S, 2D B, KVATFTLDTr—7)VI

IR TH Y RO HEO BB Z MMz 2 EEEr — T VRO LN TS, 22T, BR{LxHNS
ARG EE r — T VR R BE L, BRI -7 VOREZER L. 207 Y27 MITHELTY
Bk 2 FHNT 20 m OB EEAGBEEE r — 7V OERSTRETH S Z L 2R L2 FBERBRZ AT
W, LR A O R RS — TV ORI & AR L 72,

Some motors, generators, transformers and cables will be made by REBCO (REBa,Cu3O7.s , RE: rare earth element, Y,
Gd, Sm, Nd, Eu etc) superconducting coated conductors in the proposed superconducting electric propulsion system. A
laminated superconducting cable is required light weight and large and current-currying properties for the airplane system.
We have developed the light weight laminated superconducting cable and confirmed that it is possible to fabricate 20
m-class laminated cables using the coated conductors developed in this project. The current-carrying properties were also

obtained, confirming the effectiveness of the laminated cables for use in airplane.
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WLZEWFZEBATEHERE) M — A —ICB VW TH RS
TWa WP, BB A MERABELE Y 27 b
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Reel-to-Reel A AR IFIC K D
(Y,Gd)Ba,Cu,0, + BaZrO, ¥t DRI F

Development of TFA-MOD YGdBCO+BZO Coated Conductors
by Using a Reel-to-Reel System Furnace

& B E X BEREX Ik O%&#
Michio SATO Yasuo TAKAHASHI Hiroki SAKAGUCHI
=1 5 BA®RAE B IR
Satoshi SUGA Yuji AOKI Kazuhisa ADACHI
hERE—" R E R aHERE T
Koichi NAKAOKA Teruo IZUMI Masataka IWAKUMA

COg PEH I HIEAZ 1A CTHF I HUZERE O BEMLICB T 2 FZESMHE L THB Y, BELEA % @ L 7o
VAT ADOREMTONTWE, 22T, E—FREERK, F— 7 VoBSIZAT TREERER ) AT
% REBCO #M OERILDOEZIT> T b, 2 ETTFA-MOD 7ut A12X % REBCO #4f OFE# 5
E LT, IBMEBRTIEABE g 212BWT Batch AR ZHWT &7z, S5 L2ERNLEWMETTOI %
5% 72912 Reel-to-Reel 3NBEBIF % 35T, L7z ThEzHWT, ER Yo077Gdo23BaxCuzO, + BaZrOs A
AEL72E 25 60 mAEA ICTHIY L. = 459 A/cm-w ThH b Z & ZHEE L 72,

The development of electric aircrafts is crucial for decarbonization. A superconducting propulsion system is one of the
leading candidates for electric aircraft. However, the motor, generator, and cable in this system require long and high-
performance superconducting wires. Therefore, we designed and developed a novel reel-to-reel system furnace for
fabricating high-performance superconducting wires. We fabricated long-length BaZrO3-doped Y 77Gdg.23Ba;Cu30,
(YGdBCO + BZO)-coated conductors (CCs) by trifluoroacetate-based metal-organic deposition using the new furnace.
Consequently, an average critical current of 459 A/cm-widths was obtained in 60-m long length YGdBCO + BZO CCs at
77 K in self-field. We are confident that this furnace will be capable of fabricating YGdBCO + BZO CCs with lengths of
hundreds of meters.

1. & U & &

Vol. 68 (2022)

SR ALY R IR D REBagCusO, (REBCO:RE 1Y,
Gd % EOF LHOLHK) WAMITHASERIRE T CREER
PEERL, YA ARBEEHMICHTHEEHICBIT 5
MR EBRMEOWEIVNE N ED S, E— ¥ R5HEE %
JERR, T—T Nl wvo /& F EF RERAO@ T ARE S
NTwb, TUHOWBOEMLICHITT, 51
REBCO 4 o35 i A FEF (critical current, I.) DI
FERRALASRD N TS,

g AT YN S P
UK

HBTEERA OB WIS [ 21557201213, ALY Vi
® 5 (Artificial Pinning Center : APC) ®EANM SN T
BY, MOD ETIRIFMEEHELEANT LI ENHFRTH
%P2, & £ & TFA-MOD (Trifluoroacetates Metal
Organic Deposition) % JH\WTdH 5 W 5 e EINNAG B
WLUTHE AWM TIROATE VIEOHEEAL
REBCO ## @ % % 17>, APC & LT BaMOs (M =
Sn, Nb, Zr, Hf) 8 AT2Z L TEHVEET L 2145
LI LTS PV F72, REBCO M@ Wb E
I D AR CTHALER (B 2 I5) 2352 LT,
SIS ETE I EEZHELTWS Y,

TFA-MOD #% w72 ER REBCO #ME# 712 B 1
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LABE7 1+ 21% Batch 3 & Reel-to-Reel (RTR) X2dH
% (B1), Batch X7 1t 2%, SR CRHAM %2 BT
ELEHEET T A TIEH DL DD, BB fE 2 b
REPEE A ZURGET AR e > Tz, 2380
A ZXDPKELBBIZONTHEOBEFERENKEL 2D,
Fh R B IL B 20 & 5 LI 3 C oL SRS B 1T B SR
MO HEDD ), H—7 NTE VB A OV 2SH
’*%E“C“Zbof:o —7J, RTRAX 71t Z 13 EH 1225 Y A

WX BHIF DR, RREMOERIZEL Twb, £
f: —EIREEICREE - B S A SRR % il S
&, NHRHESLL 2 S840 B85% & A 729, Batch &
70t AT HeA T R RO IRE 0 55 PR ARl 27 5 ©
HHEEZOLND,

WBAERT =TV AT 20T, oty — . ek
i pZEAEAE (NEDO) 205 &it% 1) 72 T2 e
VAFLAER LT Y 27 b RIS Y 2 7 AT
JeBA%E ] OERBAMBASEE LT, REBCO M4 BA% % 124
LTw3, T1FE TBatch : NABEZ Tt A % H\V TR
AT TEDS, B2 RTR B 2 3¢5t - BAFS L,
& HwT TFA-MOD REBCO #i#f 05 RAL K O
& I ALDOKGE 24T 2 72D TR THIET 5,

(a)

[ J
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OJf ©

X1 (a) Batch =, (b) Reel-to-Reel R BER FHIREX]

BESRMERTEROFE T E

2.1 ERGE

TFA-MOD &2 i w THHJE A & &8 ZEHK LI
Y077Gdo23BasCuz0y + BaZrOs (YGdBCO + BZO) ##t#
TER L7z (B2)o BUCFB L 7z RRE &R, SOSEA /<
v H ) Y ZHEBFFL ) EEL . BEEREROBNZ
QA - RBERK, @ HBLE, OABETH 5,

WA - CBERL T TR 9 4 Multi-Turn FARBER LR D
BENE X 2 R 3 1R 9, EEBFENAWI, Y- 7ot VR

W, Gd-7u vt Yk, Ba-TFAIE, Cu-4 7 F VIR
#077:023:15:3Dmol L& %22 XHITHHELZ. AL
Yy e 2 BBEENTRIERT 2720, Zr-+ 7 F IV
% 10 mol% WM U 7z G FURNA R % [ g A ) 7 —
TORWEIZT A v 73— ML) ERMICEA L. K
4ITRTIRE T 7 7 A VEGET 5 X ) IIRERE L7z
JFAN%Z —EOMETHMA S, TOMIIKER T GLHBE
FPR T TIBERL 2 1T > 720 — 01 O ¥ A R 136 6O C
DT, MIEDEIE T TEA - BEEAEY RT<IVF ¥ — >
HAT, WRBEE A ER L 72,

R AGILBE J OSARBERE TR 1, RTR BRI %2 v C
Tolze BB ICRETO 7 74 VEmRT, K5 (a) OHFH
BILEL 24T o 7215, 5 (b) OARBERIZ THEIL S &7,
E 3 WNERISE U Y QOFN AT AR L o N W = 7 A T I |
X, BEEBEORBETATHEG L 72 ATREIZBI S B
AL, BRI TR L 7o ARBERK £2 00 0 TR 5L 3 5 o
DOIREIEH 25 um Th 5. WELEFERE, ZEfthhe
LTDC ARy Z ) 7k ) Aglgaimk, WREM
KHPO7 == VHEIZ L ) YGABCO+BZO MEER H 2
WEOMEZ F—T L7

fR#JE (Ag, Cu)

BEERE
(YGdBCO+BZ0)

hEE
(Ce02/LaMn03/IBAD-MgO)

(LaMnOa/Al203) T"

EE 2
(Zvrnas)

2 YGABCO+BZO ## OHEIEX

—— 1

0) B

v

BESEE -
S FyTA—h

X3 Multi-Turn R {REERHRLFDEIEER]
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R

R fE =35
K5 BEZO774) (a) hRESNIE, (b) KGR

#£1 YGABCO+BZO i DRI M

Al St ANHERL SR
JERRE 580C 760°C
5B RS 0 ~ 360 min 90 min
2F 8.0 kPa
KERHE 7.3%
BREIE 0.04 kPa 0.03 kPa
HZAHE 45 L/min

2.2 FHEiGE

VRS L 7288068 O T BRI 0 DU 13502 & 0 kg
(77 K) CTHER - BESMEEFH, BREME 1 4V / cm 12
I I fExEERLZZ. TERNEMOFMIE, THEVA
GmbH 3, BB AFERFMI%2EE (Tapestar™) %
WIS X D ik E R (77 K) TiT - 72

3. RTR RXBHIFIC L D YGABCO+BZO & DB 5

3.1 5 m #k YGABCO+BZO #3#f D1ESEL

WO R B %2 IV T RTR BER C v ) 2L B % 47
572, RBEKEAT- 720 B 6 12 R BJLEIERIZ K3 %
HO®Y I (109 2R3, ke LCOMIBERFCERL
72 YGABCO + BZO#MMOF—%%7ay v 45, #Hil
WA L7 RTR BERLF L, /NS THERL L 7284
I LR OR 2R3 2 & 3R s 7z,
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BRI OBER OMET 2179 729125 m #H YGABCO +
BZO #M OV % 4T > 720 B 7 I B BVLBIRER] (a) 120
min, (b) 180 min TIEH L 72444 @ Tapestar™ 2E#E 12 &
5 aHlikE R 2 R WMo R ELEERIC B W TH I
B —% 1. (1) ShikRL, ENENOFE [
480 A/cm-w, 466 A/cm-w TH o720 KHDRATHZ I,
OETFTREAGERIC L 2D D, H5HVITHRA - RBER T
BT ELT, BYDRAIILLELDEEZLND, K

x 500 [T T T T T T T
RC 450 8 o ]
N 400 8 ‘ _
® 350 ]
— 300 [ N
= 250 | ]
% 200 | 0O ]
> 150 [ .
< I KR BRI ]
< 100 O Immsr ]
—= O @ riRmmF ]
0 [ . | . | . | . | . | . Q
0 60 120 180 240 300 360

Fh S 4 AL EE RS [min]

6 YGABCO+BZO #&#1 D I.5F O shinIBesR (k774

0 . I . I . I . I
0 1 2 3 4 5

fIE [m]

7 FEZHNIBEEOR L S 5 m $KiEF D Tapestar™
EBFMAER (a) 120 min, (b) 180 min
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2, RRBERL L 7280 O R 2 R 3 % 72912, 5 m
% YGABCO + BZO it ovmii 2t ) ML, ®ehistEaT
filiZ 475720 B 81277 K, Blle (ETEZERUF 1 12 T )10))
BT BRI AR A R T, WAV o v 180
min (&, 120 min \ZHRTEWIL TH 5D 2 L PRSI N,
C OB X 2 T I ~OR)FIT/ MR BT
WESN TV LHENE—FHT 57,

300 . ' '
om R AL EE R
250 | "o 120 min |
_ [ O 120 min
= 200 B 180 min .
g L [ ]
S 150 | ] |
5 100 F 5 |
50 F B |
| 77 K, B|lc : "
0 P
0 1 2 8

FRAN&&% [T]
M8 I ORI

3.2 60 m #& YGABCO+BZO 1 D1EH

31 TR LR A LIS, VLI 2 180 min
E LT 60 m#k YGABCO + BZO #iM O %2475 72, 9
WCAEB L 72486 @ Tapestar™ 2&E 12 £ 5 3k R %2 779
60 m BERBMICBNTI Y =% [P FEFELITE
0, FIHI1E459 A/cm-w TH D Z LRSI N,

600 T T T T T T T T T T

o)
o
o

N
o
o

| SF [A/cm-w]

200 - 1
100 1
77 KA
O L 1 L 1 L 1 L 1 L 1 L
0 10 20 30 40 50 60

A& [m]

9 60 m MHIEH D Tapestar™ &ML R

4. ¥ & &

AFiTlZ, TFA-MOD YGABCO+BZO #ibr Ve i
& LCTHERo Batch A Tld 7 < RTR 2UBERIF % 72 1238
AL, IhzEHTESETE I KOTREREM OB ZT-
720 RTR FBERHF I I T b o [ B0 B8 A V3R 35 vh 4
P FICHERNCTH B & L SRS 7z fadh I detEidh
ML o R 180 min 1, 120 min IZHRTEWS
ENHERR SNz 60 m % YGABCO+BZO #ibt # EHL L 72
L2, MMETFHATH—LREEIEONTBY, V8
I3 459 A/cm-w TH 5D Z EDMER I N2 RTR FBEK
FiaHWwbZ LT, SLRIEREMOERITRTH D
LEZOLND,

SRIZERALZT TR, S 5% APk 217
v, BT H#ED L,

CORRRE, ENLAFFER IS E N AV — - EERUN
WA (NEDO) OZE:ELEH (JPNP15005) 0 H
f«%fo?ﬂf:%@f“@“o

2 E XMW

1) M. Miura, et al: Appl. Phys. Express 1 051701 (2008)

2) M. Miura, et al: Appl. Phys. Express 2 023002 (2009)

3) M. Miura, et al: Supercond. Sci. Thechnol. 26 035008 (2013)
4) AR—H, i BAIERR L ¥ 12—, Vol 60, P20-24 (2014)
5) K. Nakaoka, et al: J. Phys. Conf. Ser. 1293 012035 (2019)

6) AAF—H, i BFIERL ¥ 2 —, Vol 61, P10-14 (2015)
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Effect of Mica Tape Winding on Fireproof Performance of Fireproof Cables

FIl R [ N A & &t
Ryo NAKAGAWA Yoshitake MOTEGI Masaki NAKAMURA

Ko — 7V Ot KGRI, KEZHERT 24T —TOEEHIIKRELEEEINL, AT —TD
& MBI & ) i PERE I BT 428, FERHCT X FOBINCEKET 5. ARETIE~A 7T -7 D5
N TRKT AT LT, YA 7T — THEE NS E 7250 L AR OB KPERER LAY SN 5 7, MGEEE FH L 720

The fireproof performance of fireproof cables is greatly affected by winding method of the mica tape that constitutes the
fireproof layer. Increasing the number of mica tape coils improves the fireproof performance, but at the same time, it
directly leads to an increase in cost. In this study, we examined whether the fireproof performance of fireproof cables can
be improved without increasing the number of turns of mica tape by devising a new method of winding mica tapes.

1. MRTy—7IvEE

K — 7 ik, BEYPIKEICREDNLEATYH,
JH MR A5 (R - 35 - K E To—E R o8
BEBRT L2700 FRERBENBHAOr —7VTHY,
1971 4ECTHBAIT & 0 R s 7z TiPKER oL | (2]l
D, 304 840C DINESGM T CHEWRELJFEEZ A L
TWwa,

—H CREROHIED S PIAEL AFE L, BiEwo
KEUEAL, BRI HAKGEBOEBDL AL TnE D
LxZUF, 20134E (—fh) BEREMPRIC X 2HAE - WF
ZEDFER, WAEDW Ky — TV %225 6055 925C DK
KERBEIC 2 ) B — 7 VOLERPRB IR, ZhzE
ZVF, KA —H—IZBEBEWRERE % 30 53700 5 60 55
&7 KRR — 7V OFHBBFICI D HA TN Y,

B LMK —7 i (—th) AAREHRTERICE
o> THARBMRTESHME (JCS) & LTHE LI TWwD 27,

2. MAT— TV OBERSM & AR

2.1 EREFM

IR DY, KA — 7V QBRI TSR
10%5 CPBIME12 H 18 H [ KEMOILEE ) 12 TED
LNTHY, 304 840TC OMEGM T TR MR %
TEDPRD LN TS, FIZ 1B — T M2 BWT
FERAFVEAT 60 45 925 C LR S, X DL WEREE T
TOWRMEFASRDOENDLZ L LR D (K1),

x1 MRERICHT 2 EREFE

1EH EEMANT—T IV 1 BFEMEEmR AT — T
FERE 840C 925C
TNEhASFE 30 min 60 min

RBRARS 1.3m 1.3 m
piiE=:n) 1500 V/1 min 1500 V/1 min
EE hn#keh 600 V/30 min 600 V/60 min
g2 1500 V/1 min 1500 V/1 min
R hu%&,ﬁﬁ 50 MQ 50 MQ
n#i% 04 MQ 04 MQ
PRI 150 mm T 150 mm IF
Bi@tkR 30 HY)

2.2 A EER

iy KERERIE, JIS A 1304 (2 8 2 FEHEIZA A B ICHE L,
30 4T 840°C, 1 g K ERERI1Z 60 451 T 925C 123E T
ZMEAEAT, COMICRE LR BEETELMRBEAET S
POHEZITIRKTHE (R1),

1 fREINFELR B
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F 720 R — 7OV R, Bl L7z H AR T
KRB L-oTEDHNTEY, 1.3 m ORERKZ HWT
Fe AR & A BT %

AR T BRI O YL ERIC HE O 25 OMHZ IR,
MV SR T BRI 2 A A L, s ilic ey &
7=V EFE LEM L 72K T h 2 e iy i o gk z
19 (R2).

X2 BEHEERCEREHAR

3. MAkT—TIDiKE

i KA — 7V ol KRG, r—7 VIRBERRC BT 5 v —
2 - MARAROBEIR L FRAE L, BAUFME 2 HER T Ak 2 bR
Lo TR SN R ITNER SR, 22 T HNZIHTK
F—T7NV T, ERWTHLIEREIME LA DT —
T &, TOWHRP—ERERT S L) IEE BT R
HENHwONE, COFEREBIPELETLILITLD,
BAROFZE &, MAFIKPUE T OER & % 2 88 RALY
DRAZWHT 25055 (K3),

R3 MAT—TILOEE

T2 DOBIETTEICIE, <A HTF— T ZERITH L
AN AT T BB AL, BRI L TPAT
FHICAAAR, S 2 BE 2L CEET 2RO
QHEHNHFAAET Do ZON, MRFRIIVELTEIA D
T—TORERPHETRNLY %L, T A MHTERLTY
bo ABGETTIRZORMERGTRICE LTl 2 9256 L Twv b,
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4. IAHDT—TEHEEFICLEMAMEEANDZE

4.1 THAHERICH T HERER

KA — 7V oEkE, ¥ — A - Mgk MREEICHRT
% BB AL AN K@ MRZA L, M REAMR T 3
5T lICkoTHIERI S NG, Lo TliHKT—7 VDl
KPEREI Eo 70121, EEE R OB A ZIIH L 210
nNEszwn (K4),

K4 MWAT—TIVOERER

MR E LTI A AT — 7 D% S BEIEINAH) A &2 Fe
T ho XA AT — T SHBIEIN X0 W KIEBE R,
S L 7B AL S L OBARE G F TRALD S
572D Thh, £72, INKBORENIEL %5 2 L TH
AR LT H i< R bo

FEBE O KA Z I 5 &, FHEBRICBNTE, &
B o E I X o TO — 7 VAISHEMI B 2500 U it K
A, PEREAR & 7 — A 0 BEEAYE A S LTRSS &
BENRTLLoTLEIN, A 77— 7% SHBEHMIC
£ WEMEEED R S N, B LIS RS (BI5).



WA — TSR 51 DT —TDBEEFIC L BRAMEEA

K5 BHEARICHTBERER

FEMERBIIBVTDH, BENMHE ST WIRN
TCEIRAAZERBEL, ENA~OEESRIMERIC X
DI KBANESIRA LG R L 2 b7-0, <47
7= TRE AN S TORAIHNIIRREN T 5,

— )7 CEME AR DR 2 38 % 0 R ITRRARY
BRAMND 6 27z, MGHHEEL IR LRBR LD M
PREL ZZMHEACHE (F6).

4.2 YAHT—TDEZTHEEMAEREDE R

AN T =T OB EREETHKIEREDBEBRTED 720,
PUR A X THIRM B IR B 1) 2 BRI B 7 25K &
<, HELWiEBEE 22 5 10 150 mm?* 128D 0.15 mm
E~xAA7—72K5% @018 mmE~A 7T —7 2
%ZEx @018 mmE~TA I TFT—73HEE @018 mm
ExA A7 —=75K%E% ®012 mmEIA AT —715
MEEOSHBEOFRMELFERL, TNox 3ARRY GbE
7ot 2 TV o 1 R K EAER % 8 U T 60 45 0 #E i IR
il L O, HMEBIEELOKRE S %25 L 72,

ZORER, AW T—TOLBIHREEHER L, WAEE
B L2 IR, 60 5 kTN K OSHET 15
BIENEL R H o720 2B, F97HDTay b
Mo¥ A ZEHEEFEORESEZERL TS (F2, BT,
8)

% 17
X6 EREHRICHIIIERER
xK2 FHTIOMAKBEREHBER
X5 YTIND | YT | T | Y TI@ | 2 TILE
~1hH7—7| 0.15mm 0.18 mm 0.18 mm 0.18 mm 0.12 mm
515 X 2 X 2 X 3 x5 x 15
WAEER | o3 | mosa | wos | ;1o | mis
B
60 7 RF
MR 0.0 0.30 1.5 2.0 6.0
MQ
WF%V%JI 0 1200 1400 1500 4600
EIREHR
60 DBF
HEAR I 10 20 30 40 60
MQ
Wigv?éE 2700 3200 4000 4300 5000
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X7 WA CEEER, RREEORE (B

X8 [MAEHREEFEDN, BREEORF (BRE)

4.3 YAHT—TDHEZEH EMKIEEDORBEF

KO LY, <A HTF—TOLBEREHPL, Wi
KGR % 34 R RS KRB AST 19 2 f RSHERR S /e
B, AN T =T HEOBEMIA R T X PR ORET A b
DOWERICEEDSY, F720 & ) WU KA T 55 &
E, =7 VOB PAEEALICEY D -0, O
HPLRTHEETH S LTSV,

ZIT, ARETIEI~YA DT =T OB EBEIEMTIE A
{, AW T =T DEEH % T RkTHZ LT, BEllE
Bms 284 LU KRR M ER RIS e w
MRS & It L 720

i KPEREIN) EICEAS <A AT —TDEEHELT, <
AhT—=T2M%, ZOEEMIBYA N T—TE2BEM
JBTFTED50% U EERDL X ICHRT LI ETTr—7
DENE ST A N7 —7 3BEEHUOM KT L 7%
Sl 7VEOFRIELL (FS, E9),

®3 Y TILODM X EERSG

X% YT HTIE
TAhT—THR 0.18 mm x 2 0.18 mm x 2
it K EEE mm 0.4 #0.6

AT 2 EEM % #10% #60%

Vol. 68 (2022)

K9 HTIEDmXEERKE

ZOWKE, B TNODYA I T —TREIT T DR
@LFAL2HEETH S,

ZLTH Y 7V®©% FHTld > 70 & FERIC 1 KR
KRB % M L 72455, <A DT — T OB EREI PR
LD ST, BHREICBT S 60 55 oMK IZ
4MQ, MBFIIEEEIZ1500 V &2, BRERBICBY
% 60 S O BASFEIE 40 MQ, MR (& 3800 V
FCHLEL, BEMEZHES LYY TLVEOBIUV@LY
LENTWD LOEEIHEONL (R4, K10, K11),

F4 YOTILEODOMKEES L HBRIER
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® @ ® @ ® ®
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BiRERER
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Creep Test and Comparative Verification of Natural Rubber Bearings and Elastic
Sliding Bearings Subjected to Compressive Load by Hydraulic Jacks and Frames

T B ZRER N N hn B #
Ryosuke TSUCHIYA Motoki MISU Hiroki KOBAYASHI Naoki KATO

REAER IV SN D KIRT LRHE T A FOREEI L, TP AR OREAEZALIZ BT 2 M JEA5E
ATV Do LA LSRRI O RBLIZHE ) BEER, T A 8IE S A5 WP § X ) SOURD ML EE) (7)) —7)
B 27813 v e & 2T FEM AT 2 2R ISP DY s < 0 e R BE DM 5 L 2 G B2 it - Bk
LC, BT AR~ SORICEHNM £ 2 5 2 TREERL /A7 ) — 7252 588 e MEE L 72, €
DFER T L OBIZIE - PHiIZ X 2B Z BRI RN 27 ) — TR E o720 T, FERY A XTH Hii/h ik
PREEIZ & B ATIF%E & MR O 2B 2R3 L HEE Shiz.

Seismic isolation products such as natural rubber bearing have been researched mainly on aged deterioration in
horizontal performance. However, there are few studies on the verification of large-sized seismic isolation products and on
vertical creep of elastic sliding bearings. Therefore, based on FEM analysis, we designed and manufactured a loading
frame with high rigidity and sufficient measurement accuracy, and applied a compressive load to verify the effects of
product shape and temperature on creep. As a result, long-term creep was small although changes due to thermal

Vol. 68 (2022)

expansion and contraction of rubber occurred.

1. & C & (<

TR XY E 2 LR L 2285 K Mo MRS
IR TE L T A E O LTINS B DS LET
H %o BAFEINIEIRRIEMR BRI T 2 %88 = 4 ¢ 500 mm
DEMWERBEN LS N, T2 ReWr iR shT
Wz P F AR ORI T A ¢ 500 mm ISHEY v v F
2 X BINE B THEAE 20 N/mm? M4 o5 % 20 45 2L 1
HZCIEMERZEE (7)) —7) 2L, Z0ZLIEHN
05 mm &/h3nWZ &, FIMELIZ & % T A0k - I,
TERBRBOBSENRMEINT0DE > Y —~RICHRERDO
WRMRAKTEERR (T2L LTOTAMER) KE
mm T, $ELEER (T2 L TOEMLER) 138 mm
JERDT, ZOEALDHBEREOBYISEITE- 2 % B35
EHENWEEZ ONTWSD, EEICHE I A ¢ 500 mm %
WRERY D7) - TREEWNE L E 2 A 33EMTH
24 mm (7)) —=70FH24%) LOFEFLH LY, F7-
Filg T A &0 b T AR S AP R SEARKITEME
BaMETE 2ERBEOWNERPUEIIL D, TDIDH)
PESRAL ST DRRAEEALIL AR 5 1Yk e DO MEGE © 25l
T, BT RY)FRD 7 ) — TR R L S h

TRENEIR SR 5 v,
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Thermal History Estimation on Polyethylene by DSC
(Differential Scanning Calorimetry)

a0 E R A HE& 7 [E i —
Kazuhira YAMAGUCHI ~ Rikiya TOUMURA Jun-ichi NISHIOKA

RO & L TORS DN TWAERY ZF L 2, @Al T OmBECIBA S NS &2 OMmBEIZIS U TH
i DHALT S B WVIZHRDE X 50 ZOFEE DSC THEZAT) EMAREIZIG L2 =2 PEL L 2 05,
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2222 T DSCHMIEIZ & 2 BJBEIEHEE 21T o 720 AL L7z 3D R ) F L V2B W TIIMBREE & BYEIE R E
TITFBR AR BEPR 2R L, MDD o TH AR BIRIEHEE A RETH 5 2 LA o 72,

We have investigated the thermal history of various polyethylene used for the electric cables by the differential scanning

calorimetry (DSC). Therefore DSC profiles were affected by the heat treatment temperature and time. From this

relationship, the thermal history can be estimated. In this paper, thermal history of same PE used for the actual electric

cables were investigated for various heat treatment conditions.
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Development of 864 Fiber e-Ribbon® Optical Cable
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In recent years, there has been a demand for the development and construction of high-speed, large-capacity optical

fiber communication networks in order to respond to the increase in data traffic due to the spread of 10T, the full-scale

commercialization of 5G, self-driving automobiles, and the popularity of video and music distribution services rising.

Such requirements can be met by enclosing a rollable ribbon (e-Ribbon®) in the cable. We have developed an 864-fiber

slot-less optical cable as a high count fiber cable using 12-fiber e-Ribbon®.

In this paper, we describe the investigation and characteristic evaluation results of the waterproof structure of the 864-

fiber slot-less optical cable.
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The New Immersion Proof LED Lighting Equipment ST-BRIGHT®
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