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Study on hardness of the 35-year-old structural gasket
used at the observation hut in Syowa Station

Hiroki Takahashi'*, Toshio Hannuki?, Masaru Ayukawa®, Yoshika Takechi* and Tohru Ohtsuka’

(2013 4E 12 J] 27 H32A4 : 2014 4E 1 F 20 HZF)

Abstract: A structural gasket at the observation hut in Syowa Station has been in use
for 35 years. We studied the hardness of the original structural gasket during the 43rd
Japanese Antarctic Research Expedition. We tested that of the new article, and the results
are assumed to be an initial value. The structural gasket at the northwest section of the
station deteriorated to a greater extent than did the structural gasket at the southeast
section, because of the former's exposure to ultraviolet radiation. The exterior and interior
components of the northwest structural gasket show similar degrees of degradation. This
structural gasket has hardened by 10 % relative to the new structural gasket. The 35-year-
old structural gasket contains no large cracks, indicating its suitability for continual use.
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Fig. 1. The observation hut.
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Fig. 2. Wooden wall panel in the observation hut. Fig. 3. Opening of the observation hut.
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Fig. 5. Hardness tester employed in this

study.
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Fig. 4. Vertical section of the opening.
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L CIRO2MED 5 4 THhHY, 47T IHEORIR, 2T v 7 ONIHMTE
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Fig. 6. Layout of the observation hut and position of the opening in the hardness tests.
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Fig. 7. Elevation and position of the opening in the
hardness tests.

FRIEDT17TC L —ETHHDITH L, BT FHFAIRT 0~ -20CREDIREEDD 5
(N AEHFET, 2003). ZOfh, BATIZ 7 ) ¥ — FICX 2 EMEZEHEZT, |- ¥k
EVREEN Ay M BT 2220 E 20N, B LENTIIARRESR2S. ZOH
RIRBEORBE AL 120, TNEFNOME ORI EENMZ R L7z JEid, 11
DE 24 AT, WEF AT v FORIKE Dy S—E5%2MWE L. WETATr Y b
WEMEAK7IORT. BEAAT Yy POBSIIREIC L > TEHTLI L0 5, ZOAI

DB ERMRB720, sHE3 » AB&IZ5m4T-7 (20024128 H, 4 22H, 71
22 H, 10 H22H, 2003$1H 13 H).

4.  ABRIRE EH

Wi 2 v b O S HEROKM R 2R LIRS, Ehokinld, 3Rz 1To2ROK
T, BIMIOSRIZRSH TN Sz LB O MET, BERNMORIRIZTFRES OHRE
FrCllE L7z TH 5.

TGO MIMEA 2 V72D, BIIBICTHE LTV 2887 A 7 v b & [H UREHCHIfE
L7z CIIRORERE A v b &2 TS IE LTV, ZORFREEIMHE Lz, Hilo
s A v bORBRRE R 2R, MESHESICH 2B 25720, REE
17, 0, =13, =20, —-30C &FELTHWE L7z, FHlE, R4 IRTHEET AT v bR
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Table 1.  Results for the hardness test on the structural gasket in the observation hut.

e
E3Ry =1 =R /:{Ell
AR SERT o) T RmAME T RAE  RBRK

(A) (A) (A) (%)

20024F 1 A28F EAMATEMmE — 53 72 81.9 88 5.5
BAMAAEEE — 13 80 85.0 90 3.7

BIMAEER — 13 78 80.9 86 22

20025 44225 EBERAGLEE 17 78 81.4 86 2.9
BNHEER 17 76 80.1 84 2.5

BAMAAEEE — 13.3 80 85.0 90 4.0

ESMAIFEEE — 13.3 80 83.1 88 2.9

20024 7H 221 BRAILEE 17 78 82.0 88 3.3
BREERR 17 76 79.9 84 2.9

BAMAAEEE — 12.2 78 85.0 90 4.4

BAMABEER — 12.2 76 79.8 84 22
mmgmﬂna,@ﬁ%%ﬁﬁ 17 76 81.0 86 3.5
ENEIEERE 17 72 78.3 84 3.9

BAMAAEEE — 0.6 72 78.3 82 3.3

BAUIEHRE — 0.6 72 77.6 86 43

20035 13137 BEREEdEEE S 17 76 83.3 88 3.7
BAMIERE 17 74 79.8 86 3.7

R 2 OREEN A v b O S HERKE S

Table 2.  Results for the hardness test on the new structural gasket.

i B
cy,  WEARZy AR Vv THIE
(A) (A) (A)
17 75 71 73
0 72 70 71
—13 80 75 77.5
—20 79 76 77.5
—30 87 80 83.5

REMEOMBREX 8 IIRT. BIIRLAZHMONEN 27 v O SHINROMEIZ, #ilk
ThbHIUTCOME ZILEIZLTRDZ. T2, Mb ok, WEEO R 2 TR T,
KAWL oTHEENS.

h=—-03T+1.9, (1)
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Fig. 8. Relationship between the rate of increase in hardness of the new structural gasket
(determined using a hardness of 17C as basis) and temperature.
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BUNBRORERE A v+ O S BNFE L ZIRO MR L K 9 \Rd. MotkihiL, WEAIZEH
TR LSRR E RS, HEN A7y MO SHIMEIE, (2L A LD 6-14% OIS
AL, FEMEIZ 4% THoTz. —13~17COHMPTIX, WMEEIC X 20 S BN
FEAER LN -7z MR E LTz k3 % &, mAHIN ClE 6-10 % ORI /54
THIENEholA, LWHTIE 9-14% OHFPIZHA TSI %<, BMRMED bt
VT O 5 ASHE S BEIN=RAS R Ao 72, AU, BRI L D AL O 25 H RS RWZ &
N, BIEL L Z 0B DAL EEZ 5ND. KIFIFH (2003) 1, HEHEA
(ZHEC S 72 (1970 4R ER) 12 30 AR H SN MEREA A r v OS2 WELTH DY,
ZFOWSBIMHEIZ145% Th o7z, WEHT A7 v b OMERHEIE TR 5 720 Witk
W TE RS, BARKMTHH SN TV ST A7 v ML, HETHA STV 21
WEARTry FED b, RRHUTHEATHRVEFZ 5.
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Fig. 9. Relationship between the rate of increase in hardness of the structural gasket in the observa-
tion hut (relative to the hardness of the new structural gasket) and temperature.
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Fig. 10. Relationship between the rate of increase in hardness of the structural gasket's exterior and interior.
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Fig. 11.  Scanning electron microscope image of the surface of the structural gasket (from Ohtsuka et al. (2003)):
(a) new article, (b) the restaurant hut.

X 12 BHIBOREE T A 7 b O F.
Fig. 12.  Surface of the structural gasket in the Observation hut.
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BEDTD, FrinOREEFT A v b &R AER M S Tw 7z B oS 7 A
v b O & ERE THEMEE L VT L725HE (KIRIZ, 2003) ZK11ITR L7,
AEMUIBIIBEE 7 AR IR S, BRRIEH C 34 M Sz BT, MlrAry
FOREORBEIIBHBE L ZZRBRETHL L2 505, X1l 25 EEMCTHF ST
WHEES Ay MICBREBR LN L L, ZoBRBEIBMALOTH Y, BUIEITHE
FASNTVHEEST A7y PERWIRTHZE L) TIX, REZ2BRLEOBEHEIIH R
Dofe (M12). BB SN TV 2HEET A7 v M&, SR F 26T 2745
HH0LBbhi.
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+ O S DPHEDAFAE L %200 72DT, BUBTHEHN SN CTw2HEET A v + & UM
B OB MOWEET A v P HWTHSHBRZIT, oM emiiie LTHL:. 2
OFEA, BB THEA SN TV IHET A7y P OSBRI T T4% Lol K
WA Ay FOTESENEIL, BEERIL D SAHMOT B RE»r o7z, Thid, BEERLD D
R DT 28 HFFREA L N 2 L HIIVRO B L D B EALZ O TH D EEZ LN
5. F7z, BAMIE ENHORE S BMEIZIZFEBRE T, SARIBROENL, TUF—-FIZLk3
AT E, 5 - DoOMNEREIHEET AT v OB E A EEEE 5 27\ 2 EDHENID
bh:.

BINFEOREE N A7 v MIKERBREREE 2L, BRBBIRER SN o7z, WK
MEED LERETHY, HATHAEMHAT O 0 FHEH SN BET ATy P D S
BMESR R o722 &6, BUBOREES X v M, $72WHFI5EH Tk L T
THRETHILEEZS.
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