1€ 16— 6

16 &
e il AT M TR B R R R

NE2PE) (2PE4 % wi A

e AorowifE L, SREEE e, RS E L ET

HETHETY - dEdkREE ST RS




.......................................
...................

HEERIZ 21T

B S PRI P VSR M AL L AN

| - IERREE S HFET RS i




T AT VS I A | WS A FGEIL ] T A VAT Y S T T T e VAR ORT T TR PR T VIR R e TR iR

TLHLERFHIT, LLTOLENTHD,

TONGRTT P YR AT HE AT = AT T Tl L LT Pk W r)mk'_'i_'{):. Cl:n

b, AT R HES 16 BB 4 H
AEFFER SO ICx L THEDERELDEF TS b0 LTH DL,

c. FREFFATICHEEIONN 16 R4 TE B
- fERF R OMERLS RO EETA LTRSS LD LTS L,

TR A AT AT T ES T Ced AT RS LA AR W e A e AR Mol L T e Dy Ty e -l B =R =

CERTS LB TESHLODLETSH L,

Vs L FTT MW A BT LS N LR T AT TN ) S e S TS A e e e e Ll F10 BFT ApATIT T ™ D e e B

fefRTHakdt e oL, Z 2T, THAZF v A7 W5 8 R OMER F VB O E2E
EEEE L LT, EAFBHoREELBERT 2 21X, BLTEZWMETRiEv I,

TR W) AERETEIRY T WS UILR s, NAT R YT VA SAREML IR T 1 e VSR T LT M ML b e T OTNT AN LATIPR AR

hBHI &,

SN - R = SR TR |




EXF Y A7ICLSHEAFUREORIZETSER

AT T MERD TR

M, BRBSSHTHEMATY A2

| S S R R BTl LI o e S i |

T

i At P O R, M RF ORI LRI T TORM T v A 7 O#EEL
it LT e@ditE 2 A+ o HE

VRS, MIAKFICEVIRAF ¥ 2 & vos cmmumen w7 Uik v o 4 2 068 L DAL &
WEHZ L, TR EOMREEALLES LB TR ) HEE, BEEORER
L2 THERLTHHI L,

2 A Ay ORERLEEA L, EHF A A OEE
iLEEboThs b, £, BiEBMPoR

= e T’ T Wy T B, W LY L % 00 AL R L YT O P W T W

PR L, MEAHIIR S SNz S S = bz
L0, WHEYAZ SIS H D0 FBEOREE 2R OUTE I 5 33T
HhaHZk,

S A SR T R 2




TN AR Y %) TP A IR G RRPT VO BE AR L T e N DR R RR ATV TR T
RS @At Tk, Z 2T, THMF+ R 2 BT S b R O A #H IR E o R
Flex BB L BT, ERFRESOMR-SEEMERT 283 L, DT dadhe

tOECETHT MR (A2l WM - L L VPR o D

* BEEHITE I P OREE, BHREORERGET TOREELE EE LM RURET
hH L,

By AN BRSFVIRRMALSL LMT VIR M UV R EESFUVIRE TR LA L LT /AL18 ¥RATEVS & 2 8] T

(H1&k) 2BMEL, TOLEL INHWMERIEEL#RT S L 02T 5.

E7o. MSF-24P BT, FRE MM H v A 2 R KA, AR P RUERFEBE OB £S48
LT B idic, ERERHEFRFEEYATHE~Y TLLELICHAL TS 532G 2T
D, B, ¥y AERECESRODOLBERERIZE, BESICLSHELHEZRTS.

Ak AtUT I M P OIREE, MM OBEE OV YERET CoOE, 2V —7, BHEERN
BoORFELERICHTHERICOVT, B2 8068 4 EICRT MSF-24P B oMk W o
AERCRESBHEESSEL LT, M1 CRTREELER L TOFMOBAICKSE,
SCRR B URCER T — 2 (RS 0T L 7. MSF-24P W o0 B A A e UM B BRI (RN
) OFMAREBSRICHT, HEMR LY SEECERICH L T, EERMEAEH O
HEEEEEE L LT, ENHFBEORSES RSN Z L 2/E L,

S A SR T R 3




VL) O SETRAEE WETT Y W v BB S AN T Y e VAT ECTERRD b AT TTOTY ™ S WL I T T
REICBITHREREAZE L0 THS Z L, Fio, it Irsm P oRE, BH
MEOBRBERCYERETCOEE, 7V —7, WHEEYLSEOEFEELOEES,

LHE B OSFF BHBPEGRD) SITaR 3 o RO IZBR L

= 1 e T e B A LR SR 1R B T e s 2 P e

Flo, BORIIFALELEEEA#NT L A THEELHREEHOBREELORERIZoW
Tik, EEMEFMICHB T2 HANEIMIEEESL: LTHEEL, EelENH#RESHL
Tow oLoemhsmiaoom L o Saneel e o [REREE I REAE L2 BEE A SR B R (L5-95]Y211) |,

PR (L5-95]Y212) | |, HHRRRPHEE 16-4 (BREA
SETRBAEEEL 16-5 M LA BRIP4 %30 0 & £l

EAZRMET S LicLVHLADHRELEHRT
HDENE A (EHE) RUEDE AV Ir—T 0
B R TRE At it dr — 7 @R SF R U ZE A T e
FTHILT, EHFBHSEZAE TN 2AE

S A SR T R 1




(MREEMNE]
(2) #MAF+ A2 NEHOARTEIEREE 2
N, EMAF AL ICIME A BRI
é:':

Bl AR L, TEHAERFETTIEmTEAN A U@ Q~0 Vb Z 8 HiF AL CETHE T DELaT &
L, BoRICTRLEEBY, RELHIRENS@HICIDSZ Lok, HERHF YA (C
LA 2 IR OIS S S W A REFL L LTV 5,

ST - R B TR 5




DEBERWEREH OM

#E
. M (GLF1) 'BL
L] B (SGV480) ‘E2)
I B g - S A o oA — AT v LA (SUS304) (H3)
T R AT LA (5U5304) (2
FF =3 @R AT L AM (SUS630) (B
{m#h 7 ¢ M (cl1ozo)
W TR (EEED. M) L ¥y (mdF 2 REE)
/SR b
5 A a |.,.-?'1‘_,,_ [_‘ FoOFE e e L oan e CRIE LBNILY PSR LR LS
o Y EI2JEMTALI =0 LEE
i it
- IR %
SRR R A S —
ot
A
~tkEA A b =
e, b 7 L T BN T S LR T SR T T T T, 0 S M
Frek il =&AL |k =N alEY FFLM (SNB23-3) (ES)
kR R (3R L iy (milhF R iiR)
AT e = VEEE/TNI=TN

Rity ST = B & oot b -
Fo. £, BSED 5 B KRIC

MEALDERIN =" " Lk, SEIRATMHE T o
(ik2) Afordmizit, REERET.
o ERrF=droOnREICIT, ERRELZ 5§

b A, £, TOMmoOR
Micid, » vaxamy, /o, smirfEHEflRE S SA—ofFmizix A v 2T,
(FEB) —m#EHRA F, ZH#@ERL b, BFEA=ZKER L FORTICIE, Ay,

[ ] Mt et oot 2 bl £

ST - i S BT RS 6




27 MSF-24P B0 3 B0 0 R A b B UM R A B O IR I e (f iR )

itz e EE ‘Y (C)

i 140
I%m 120
R TR A 23— 125
[+ s S 4 120
hF=FY 125
E#T 1 - 120
PEET R (I, BRI, ) 135
KAy T L—F 185

MSF- |
2 o R IR 185
- 115
SRS 1 b 115
" 110
BT MR =¥ 110
- EH A b 115
—RE@EFR L b 110
I =k &EH - 110

iric XS oh-RE (23
EEBNITEMSFEA BT AERESEL: LTS (HiEimmER 16-4 TErm
EiEicMT sEmAEE(L5-95]Y213) | &8) |

ST - dEliE =R RERASE 7




W3 MSF-24P B0 32 B An B RO AT B MU R R o0 o - LA R

i A

oA - PR A

(n/cm®) BV

(iE 3)

M 6. 9% 10
A fH 3.7% 10"
IS E0 TR 23— B OFF S 8. 4% 10"
FF=F f. 0% 1M (2
MS -
24P B
=87 1 1.6x 10"
e FOERE (ET. A, ) 16X 10
PRAG y T b— | RO TR 1.5 10!
i (¥ 2.5% 101
i F s R R (AR 1.5% 108

-3 [ERHEAE BT 5 SRR (L5-95]V212) |
S SRS MREEE T SRR (60 4ER) hET

—iXHE, JADPE FERBM A —, KSR, WROH =IXE, —KER A b, _IKE
A b, WA =RESL N RURBY AT v FERET,

MM . i —ER TR S 8

10



B A = i B
H v g

U;‘.l’:l (i 1)

MSF-
24p Rl

e ERH (FEED. EEED. SUE

£33 e N HE S BT Al T L= = R = L R R

MM . i —ER TR S

T4 I MSWIRERE b—bel ) DRI RET WLoTEa Yala) |

AV TR TR IR (60 HER) h—ET

1] 7 o0 38 R L

14



TR | PR L | B T Ria B R | R TR L

BiTA, %?#&“Hmﬂiﬁiﬁxﬂ“i .:LFJ E{}’Eﬁﬁﬁmﬁﬁ*a’&#ﬁﬁ.’
T 0. 5mm FREW

B F B TR L 4

« o~ L IRR!
- e IERLE

(N, —kEE | ma B (AR . S (ST R OSSP Tl o o< — (N 1L,
s *ﬁfﬁﬁﬁ*ﬁLThﬁ gl O BV ki L v Ak
[#+E]) Ara, kot kicoigEolEEEAERERLS -
L. EUYWHE R AN MR A Y, EEFE R
ot a W= SERic LA mE~DREEIT 20,
B 27 OEHRES (223F - R EE (2007 AR MEER) | 46 BRI B AR - PEELAHES A TEY, 3 DR T A
3, 30CHE IBOCE TOBRITHEE - St HESh TV S, -20C~1407C ZhiRAGCRERBEATCEHRT S 2, iERE~OBEEII W,
—FZ L HERE2EET<XEM (R4 HEE]l o 1/3 248
# 300C0
F&iﬁﬁ i File o %) T 3 T WRUTH v — bk LR A B Y v TS TR T VARG R Y Y
N
:Eu.f'?:fsﬂ . ="
"ﬁ'ﬁrﬁl’ ‘ ‘ o
AT vl AR
HrifE b F AT i
AREFRITREE - MEESARESHTEY, BicEkv @z - il a
_&Hﬁwﬁ£ﬁﬁfﬁm¢a o, W~ BRI,
I | m | s N = L AR SET R (BN HEGREID 1/3 (2 |
e v pdddy oAl (4]
F”#ﬂ (M) OHSMETHY) . MOWMBENIT | 8 Ba
ﬁﬂuﬁ< 4#xmﬁﬁwﬁhﬁﬁﬁﬁémtb‘ﬁﬂﬁ « il & o]
meu K
Hip Ik LikmECBIT S EEEsnL Mo R RISy | - PPFEFEERRE
o T E SRR s L F R AU
[ @RAEE [~ AARZERELR (1) CHE-30CA 5 200C £ COMAMNMIE - BIFER | HOT BEBEm L - BT AR - DI/ BUES L 50, Bic L) A - RT3 |
ok (Al 8- U RO % BRIESRL TSN, -20C~120TC T ERAWGRERBETENT S 20, ﬁﬁ‘ﬂm"‘émmﬁz%ﬂ;w
FFIRE A 100 /on® BLEE £ CiE, SRR ZEMARHEE(RIZEES | kT it Pt - B A, B ICE SRS LN AEEL FTHRY, B
hufpiaie 10%n/em® LL T FHEE~D BRI,

I. PRI L AW TR I A e R SR e T BT A e

12



- e e trrn gy

HIA AP RFI - 306 ) D TR I TAERE S — /R UGS R/ e e DR
BLik 0. 127mm/ 45 LLTF 19,
BE v 2V NBIZRETAMERSETHAAY v FOFRIZER

VL DR
~U 7 LFEME

L?"ﬂﬂﬁftﬁﬁ?‘ ‘5';I: Efﬁr%.&ﬁl—ﬁﬂ:}ﬁjﬁ %ﬁﬂ'_ﬁx}n&”_{lﬁ]f[ﬂ
s ARy b7 L—FIRAWATAI=ASEIE, 2V —70FR

LT =l e i e L T e 01 e b AR P el e e e

|
|
i
|
L]

AF A WAL~ L

| 10WPa LU EDISH B LI ThHBH, KSR T L —
CIRAET A IMPa LU,
B R R SRRSO O BA I L AR L A £ L 7= EHS

AT h, ~0CIEEW TEIRM RO BE R0,

A CEATEATTI T s ) Bl T Tl AL L TR OO U e T TSR L L N Y —

SEE - TRV IZRBENRD Z LT,

Hif R EHII 12 35 1 2 B TN 7 — K (12 5 B KD 12 & 516
L0, 12Tmm/ 4= L0 F 19,

B ¥ A7 NEBICREToMERFETA v FOERIC
UL LCRHBLTEL, BREZ 1lun LTV,

LA 7P 1d AT -

U LI

50

PIETEAF A FESRF A TL D Y . BE /ALY, ALk, TP
BRETHY BAICLIMEMRE~OREEIRL,

‘ T i e T £ I . L LT, [ T R [ i w ‘

17Ukl e P LR AR R A Tl By A AR W Tk Y LB LE T A T

F—khiz@h SRR R CLERBRETHY, BRICK
D RS IE BRRE ~ DRI,

ek

fE I BREEIR B X, 600°C LD &+ K<, BRARES LERRE~O I

F U,

g OEBSITER T, £, TSR, B YRR

TN @EHONAHEUTTHY , BRIIEEE~OREELR2V,
EFH R 100/ en E T, SRERTERAFRE 2 (I3 Hh
,~,,ua]u9>u
U B A R [ ERk 14 4ETE U 1 & L B SR R | T BRI . MER R TIE, T A  E) M R R A R A L e
MRS (R v A2 Iyidiiriearstl) a8 “Vicidi | -20~135°CLLF HEQWEHMmL-H22T, ZhizchHeENL T 2.5%DHE
RTWATF—# BB RICESE, BUC LA ity ekt | i s . MR S L LT, PR oo IR - 808 B & RS R E
i e o0 Pk R o BTR BRI, 1L 9% 2 3R (Bt a B ik ey L, #fSE~DERLrEZEL TS,

Ao T PR N B, L

104Gy LT

TN NIRRT B LIVTUY SRR VSN R EAER NG A I e b

5 REE S & ey

HAM V=g

cppE - B M OF v SRR, E MR B
fELLTFTH Y ElbRE~OERITR .

I. PRI L B TR I A R IR e T BF

e

13



TEAEESL NS VISR A AT S PPN . TR AR PH LT RIESST
AW | ESNnARD, B LAy, SREORBRA Ay o FAAIL, S
B | OEHBEL VR L EAEEREICBVWTLRAZ VRIZEL
A<, MUUADEE~OEE T,

Lo B

ThI=0h

it
i

ERARmERE L, 130CED LIES, MUAHBE~ORE L2
AT Ly,

Fi

]
PR TR RS, S B ORI CELAED LR HELT
Fih

T 0, ALAHEE~OREIILR.
VE= AN, PEF RS 10 /e BRELL FTTIL., BET

BMFHEE(LITR O S g,

I PRI L B TRANE T A e R SE e T BT A | I

14



B ANWTITAY LUWLTRA |7 W i T4 1A A b= &0 2 P T R VLS R

R BT L A IR &b S0,

R AR AL e b O BRSO PEE, BLURMATIRE
BiizoW Tl 5 £ Ehidh 5™,

U= RO#TIC L S REE OBz WTHE, Tl
CESCBHMZY—FOTHN 1%BUTEADLHRESBIR
ZZLTHHIETE A, UTFicamT ks S ok E (DR
ZESHIBME TR, Bl ) 70T A0 1%F @ADL Z LT

By,

Hi ko EE 2V T, [ENERIE TR S his PYR B
R 2 F - M e e E B O R T, MikopEo L &
Eit, 300CI#ETHLD S, L E VAL F TdoduiE M (ko

=3

Wi

' 'lifrﬁ’f-ﬂ"ﬂ'xm'ﬁ'“-‘iﬂf_‘i:’.“ SID G EL My 8P A0 TUUNMPAR kA T2
hHR T, BB R L B ms AR S Z ki
T, BRASHEOS(EEHIETE 5@

RN ERRIZoWTIE, BREASL y FORE ERICESEE

e RER A A O <, £, Rl (e S
Ly bt ERt LB za oo AL LTEECHE

I e TS R TR P T e

Tnfen®dicE LTHAEVVES, ﬂﬁﬂ#ﬂ%@l’iﬁéﬁ L@@ |

PNST Ry 8 e

I. PRI L AW TR I A e R SR e T BT A e

T HH SRR
~U g AFEER

Il 3 Ji% a1 Mk »

10" n/em® ELF

RRFree 8 B id, T IOThAFE RGP REST S T0 QY 08 R e J o B

e, BB - R L A2V

H Tl 90 ] VP O R B R R OO I EE R TRE A R A, 2T6C B TR
100MPa 22 e\ Z b, BRICE DT, BB - AR L
ol T

[ I T R PR B N . L S R L I TR L e I T S I e A e T T L

B - B LA,

15




RALRE  RLEh - AR ELRE (2005 FERR) < 1

rAEE ARG S FaY Y fonnTy

(6) (—4L) AAR - hes, MERFBE - REEILSEHE - @L< i PR ie s Hw a0
LR R U AR IE®E - 2013 (AES]-SC-FO06 : 2013) 1, (2013).
(7) K. Farrell, S. T. Mahmood, R. E. Stoller, L. K. Mansur, "“An Evaluation of Low

Temperature Radiation Embrittlement Mechanisms in Ferritic Alleys” , Journal of

Ko« CD-ROMML % 2 hi{), M (B,

ng of Precipitatien-Hardening Stainless

26, No.2, (1987).

S MW AT LLArat e oa

(11) dewfsdn, smAmik, TBhfkddd (3 2R 1, (2002).
(12) ERERK, [EFJRBRKCETIWM-WROT L=y 7], PHREFTFRSE 33

Vi oy mig oessmnrms, o oaesaareevenenl (J15 B OB267 @ 2015) 1, (2015).

(14) S. J. Zinkle, G. L. Kuleinski, “Low-Load Microhardness Changes in 14-MeV Neutron
Irradiated Copper Alloys” , ASTM STP88R, (1986).

(15) (—H)AETAI=LGESE, [TLiz=obnr 7wy (B8, (2017).

(16) ZHETRER), MARMFEFRSORXIEERHE ALRCBRMTEEO - ECZo
Wy, (2017).

(17) ATC s, D=, LA, BRI, EEBER, TA3004-H112 &&OMMATEEIZ &
ET RN LU R E LOER|, BEeE, We3E 125, (2018),

(18) (—#b) AARUFF 2, THETA SRR R A AR ] 6 B % + A 7 0% kT R UK FE4E1E ¢
2010 (AESJ-SC-F0O02 ; 2010) 1, (2010).

BN - R Sl TS 14

16



(19) T. Maeguchi, Y. Kamiwaki, D. Ishika

Vewdficaedon ol Alomdvne Al Towe Fos bgunel U1 ITEISPUDNL BHU OLULHEEBE UHSK LUD JPEIL

15th International Symposium on the Packaging

terials, (2007).

L.

E U 2 BRI MES (BB
3).

l. Morishima, “Verification Tests of Neutron
g Assessment” .,  Proceedings of the 15th

International Symposium on the Packaging and Transportation of Radiocactive

TR R oy
ISR A s dh ), (Bk) B ARR--Hf# e ¥
BLE LR, (1998).
WU S ST L TS GCER PP ARE L v PR ] TR [ g WS
cural Materials Semi-Annual Progress Report” |,
ey AS b M T T e A L Ll = PR L I B - . T 28 M s N = B i T Bl B ] T ey ALt d e, ey [ Lo F B F |

MI—F XN —7 fiET7—Fo Vo —7, T&BBEEFr A2 & oA R F
ErplrRi A B T A e BMEAF v Ry EF OB O RN 2PEIZ oW T, (2009).

BN - R Sl TS 15

177



HEBERIZ2NT

EHOREZ LB & AR
AEHZ ST, B E SR < & B LN
HUTFE STV,

(1) F&f
S, BRI £, OB %R, REEEMEOERISET AL a S iZBiT 5K
WL - Fe1E

(2) M
(IR UL MR TR ELAL - B R o
O IEAL e OVE AL
HhExEMLE ETHRET (LI RelERD
5HOIZ2VWTHE, BEELOEREEE L TR
R OFREl A 9T 9.

BERTHLDY - ddEE =R TSR

SR 1-1

18



L e 7 L e e 2 ey - | 5 8

FEEOFmIcHITS., EAaifolbic-

SEMCEE DY - i =R T RS

B TR M) RS AR AR ) VLR B AL UM N
EX EMAeoRELAREL, Bl LA Wkmar
pHRE (LSBT ~OBE Iz o0 THmT

2o TiE, UFOMBRINRT £ B~
PiEF AT 5 BRIV TIHIT 5,

SR 1-2

19



(1) Pt B - L 5 eRHEORSEER

ERME T, PETEN ST BTRE AR CERESAS, BT LEILEHERE
MHATPSHFELTWAR T X~ LiHT
(FELTHATS, ZhooBRIzLY, &BRM

T STRIANY LT v it w1 — o wd H BTN,

@) EEHEOREEIZE 25 wHOEE
U EHTZ &xAwvss, a7 b MEL, RS
F—OmMWETEEVNL, OB TFVRBEE T2

E. & IMeV LLFCHAH, ZFAXF—4 IMeY BED

FLT T L TR TITARL A ED W T NN A LA B B o bt T fF7 7 By oy A @™ VTG e b, md R R P Tk, FE

HiohEWZ LG, EBRHEEICoVWTIE, P TFICLABEEIconwWTERT S,

L.I.llq-.-al..l-u-ﬂ-l

MLl —1E PERECEFEFEZRO8&TOPERLET <~ (27 P HED) ©
V& L A o e

BERTHLDY - ddEE =R TSR

SR 1-3

20



(2% L)
(1) (—#) BEREF e, ERBBEPMEESRHERY v 22 OZ20H L UL
i - 2010 (AES)-SC-F002 : 2010) 1, (2010).

Ll Lil= S Sy NnEaw Lyl Ll Caoulr e TCODT LD, TRIYLa/ WELIRA S Nl (LR LT o 0 i HUEIILL' IO L B WL R

Laboratory, (1995).

SEMCEE DY - i =R T RS

HIHE 1-4



K2 BELMOBZEIZONT

5 5 RIZA LT MSF-24P B F 3Rk T R UM i i Bt O B ER A+ HaFiic F v
mBELROMEEE 2 — 1 o5,

SEMCEE DY - i =R T RS

SR 2-1



FWE— g —
1y o H il
s ol
eib ) e
VAR
B2 MG
e 4w &
Mel4B
TH=509° (4
A e
z 3z 7 R
R E e
¢?N%$
m

“(34)
WO )
FOESNS -
AL~ (BT Sa  (Y
ek e e A4 LY
*(L00T)
g =008
T I
HHER -
T
[ R
2.08- VLI T (L00G-TV
2088~ DL G A el
oL 5 S
iy “Tiag
VEETIR
i 2 1
EONAR
HYE -
B
12 /Ug, 01 X
EAadfa.
fs * %2
w3l
b S Ar L -
{ 3w
purng g
THE "
ﬁ wilgel
(W
b HEAH gE=S: 5
o WEFELY £ -
RN - | Ml W
Wrxies
!

23

" (000%)
9 [2m)
EH(H—)

C661)
V) Hha)

cASALY

» M =l
[) <3
[ €002)
RGeS
kH (B—)

“(L00T)
T
BRI
EH ()

ailfE 2-2

L ZER RS

iy L




SEL R
W GH O

Fwal
O~ FhBEGH
PRIVa: | v
% (473
dHETE@ .
@O WX
B b€

AT 7
02 B
Beh & A
WL
uPJMi

- Fslomien s

B
V¥ &2
W2 M
GoLRES
5 7 TR RN
s
b eh G2 [m] -
100 b (1Y IR
SOy
*ﬁmag
LL 3

Dﬁwﬁm
S A
DI

Jeb 5

P S|

AT
L S i -
S ¥

R b 1Y
WD

QT
VEER R
ﬁ uﬂm Hip

T fi 355 8 Oy
i 2 ik oo g
ey N b

@
WE LT

w#REYa
¥ 'R
0 i e ¥ B
PN

"G
2108
o4 A 4 &
bx

"(2002) ‘T(WYZ5E)
FREA) RN RN

Il

(L661) ‘i
ARG ch G B () TSR A
b E1 VRIS 008 o ) 5k
M — (CwZF) WS 3
bR 214 008 oy 1~
S BOS| C—IIY CBITROE
‘DA Cdi-—E RN

01

T{LBET)

TTON Q7 T[op feauswlo Jaay
BLIajel ' s[a0lg ssajulelg
dutuapirg-uociieltdroang

Jo Bulyoed) uolsollo)
gsad1g,,  ‘ydneg Yy

[ S N I T B, .......".ﬁ. pﬁwb__ﬂ.
| 2 ¥
B (R

“(F661)
W ealony
DT1TLI0y
2111 1.1quy
nieladway
[eag uy,
L B
[atied Y

BIME 2-3

“(£102)
-25-183v)
I ERT
AT Al
FHE - k%
EH(H—)

L ZER RS

B M8

24



b s b -
% (D0
4 G Y
TIWEH 427
1L ~ 4

ORI LS
Sk
1 T i -
~Fhhoch
MY
WeT2
B )21 -
e@a b
%001 3 &
Bound “
EoT o=
o lmREL
R

AT ENE
Wep DL06T

G o -
e

A

...E_.l ._..r...\.-
ﬁuﬁua:
¥ & LR A
¢ e 7 0 M
O | Bii-d
G
LT
(D002
5 ale sty
DO | g
e Wik
T4 T2l
Ve LY 3
FEI A ek
.| 2 by
WEFO | M

e

koo (W
Fhizy "E!
PO Y|

TG,
LN SETHES
LA
- S )
WA ECH
T HE o B
Mg =L A
Rk TS
Higed P

2 i

7 g

ANSETH
= el s
B IO
s P
S EAAL

102) “Ti
EOEU TR
O
ETHHFE—

ic- 2T Y
X R
BESIETINCR

91

[y /uLzT "0

LG=fAL

(5 8 &)
SEALY
EH ()

&
TN L

g1

b

(9861)

‘BRERALS nLsy C SAOTTY

deddon pajeipeld] uclIinap A9
1 ul saduey) ssaUpIBYOIdL|
pRO-MOT,  ‘IYsuloqny

"1 D teryuIz °f 'S

¥l

“(g102) ‘l(g102
11928 4 SI[) JEX o
MOH| SHMEMEH (W)

Bl

BI#HE 2-4

HEE DT =380 A

“(VB6T)

‘WP RS T
| R/ R P Vi F A R o ] e
Shemble 3 A T

gl

ra

L ZER RS

iy L

25



IEEINIWMES
GRS AR IIRE S U8 314
e e 0 Y 6] € b o )
GlElT & (L7 w2/
BG4 2 A |
WS e 2 iAo
Hho~Fo v H="

LRFELTTAMWA S
EAOE A RS- 01
B 4w &% “EHE
Db IR R @,

REILTAWMTZE
b A SO A G0~
i 5 5 Co bk (ot e 4 -
BT A (LT
SR 4
a ST e
tho~%g

g
W 4=
@tk
WM
A LAY
TAULG |

Wreg '
HI g e
BOCUAEC
o> e

AHU9 @
BEIAFE o G T HI%E "0)  FabSd GH Y B T
U RIS w0 /Uy 0 W MBS F o o
VHIEYNHBEE T 4= v LU C T

B DTS R TR R U

o BT
o

4

T

1 HH HEE2
(@)
Tl -2
Tl

g AT S
LE "
=
18 e
Ry il 4 3
_EM
Er
b 3
i T
SC T
R

MRV EISHEN
T 3 10 3 S o023 A 38 o B A

pue Furdeyor] oyl
dufs [BUCIIBUIATU]
2yl Jjo sduipaasody
Iepajony juadg Joj
A01g puR LIodsuB.l]
1ay5ey Jd0] sA0]1Y
IV Jo uotiealjraap

o T e R
FE=Re kb MBI R
2 el A TS T
THESS ¢ LD o i

Y &
e UATES py =L A
b B S O HEw-t-HC
foR i kNS
-FODEY & C R~ -
e TG @ 162 G-
R A 1 ,Lmhpg
it LN =T,

2% i

Wreeg

BIME 2-5

% | pue 1uswdo]asag
jowewe) | ‘oylys|
ey ‘A ‘tyondemy ‘L | 61
“(0102)
LWIOG - TTT T 7T "sAY) 0102
- IRE YL X 4
£ 4 EHE I ch sk
HE 'S EH(H—) | 81
' +B1 56 %
BO & "W oo £ X
eI F-ERH 2
PRI G T H-VOOEY |
“E THd
E e AT GLE O] L

L ZER RS

B M8

26



a ale

4 a5
B Al

]
e

Bk N
I

v AR

W (

| iy

BIHE 2-6

el ) THYHE T Yk o
B AE LY TIEEEE  2 FHF) —L* 3
FuA) 0 AN TIEER | WO H ()
P A= g4 ‘rENHH ot S [ TV
T LY WY | @ S MR | ea
"(L00Z) ‘'slelialel
an Jo ueljejdodsued]
pue Hurdejou ] ayl
duic [eUcliBUIaIU]
o] aly Jo sfurpaasod]
A 5 G BHTAE assy Fuipratyg pue
1T 2@ YEHUD @ duiplatys uoxinay
= vl M Bl 7 by 58] UOIRILILaaY,,
Sl co by { (z92/Ug01 Wiystaof | ‘esedg
R D R v_wmyat 7 CTeRYIYR] (L | 22
VIR L Fo
YIS
- ¥ Lxedf!
FERTIC-T S
d3 XKy 0D =
R
&5 — T(EDDE)
Rak a2 TS A FE R
MMl Bt | EL4 FHE 8
"0 T2E LAk Ty v1
e R Exl (D) 1z
g Tk
TURE 0z) T (Hy
AT & &) 71 R 2
s|elialep
JdloroTpEy raodsuea]
H e

g L T R e

27



FhHo (I
%5214
F ek "3
WALy o=

(GL6T)
HNL-T104H * [ 1aoday
aqfodj [enuuy-1wag
1B} [BANIONI1S pue
. uospneE() "L L

Ay BT
fy ¢ 2 DLFET
YANT M 7
R Y
Eh 2 2

93

A T 5 T 2
4 g b4t F=h1T
Aagl | a3 b R (R —)

“(z661) T
WiIFBMH DA © 4 ¥ L 8
SRR R ) IEE e
(A (J-—) "S5 #d) Sy

RIFRD 2
i e
SL0FT [~
ANe- TR
F S0
#ig) e TR
(4) [
(0 F:N
1y80] % 08)
[ X07TT o
Fo¥opl
CUYR
TER%,
o2
|\ e v fy
g i £ 10
Al
) 44
fax

ra 2

BUME 2-7

L ZER RS

iy L

28



13 it lgh ) 3k
=4 LR P
G fx@ Cequlal
= sl T kA G
I Bl oG
2 b z -6 2
(243 T2 4w
I " G T 2
=g —he
A SR
T e BrY =1
fi =) L —
il 972 o [
TH bR
=R e (W
U gtpgm T

- T 2

ok

B LY

B MR W

fL—N ¢

NER PR

FElodT

|G

LY b
0 b
AR
ch L

My Ay S -

SRR AR
i 1 i 1
iR T @
= T AVE
2 S
v o
0 kel i

A itk b i -

s
FURAH
e e T
L dS AT
TA%T
gy o
0 b [
L— N &
s Ela1
13 A
N
s 11T
IR
LS T D)k

RS R ]
b b2
[+ Fhth 3

= XA,

TREg

L B

&

“(6008) Tane-2)H
B =

) 3 T L
& 4 &
{4 e L%
rhaE—O
EXEAN GV
n F I
Ul O %

HE

BIHE 2-8

Yy aagep
d * L0011
[IBIPELI]

plyses i

La

L ZER RS

iy L

29



ENERE T Tl
@ B O HlE 2>
Fhih € 2 Hiw

201 “F

L

G T & -y
P
TUR Y
SIS -
WIS T

W3 Ty
TG )
Y1062 BN

WEE W &

o S

RI#E 2-9

L ZER RS

iy L

30



il L o b TR R b o B B eE HE R e e e

LM 0 Sl & 1TV, FRES A S E L A

JEEEINLW,

M (%)
By : Blbniz A—#
o =Tx(77.6 +1n(t))
T: otk HERE B (K)
t o PR R I EAEER (h)

Cll=ad ¥ 7 0 Nokes | 1 B0 V= ¥ | JEE O] SSET JER S0 W 7 LIS 0 M A,

s L O RS2 RE-T 5, &t a1 8o

FEReEiodhE, BREESEE 1.9 BeREShS, ERMrclZhichBamaT
2.5%OHRMBAHD L LTHET 5.

eds, PRETEGRM D OHRMHENAE SR, BOMICL0E Lok ERNTHY, TOH
ELT, AN AZ S FhrEkiaiilshiz, £, AREREIRHBRUTFTH-
f= B, Lishia T, E#AR AT ic v T, T ORI ERMicBET S0, Pl
o RAMEOR S EETREL, COERME S EREL LTERL TS,

BERTHLDY - ddEE =R TSR

K 3-1

31



() PR O RMIR T — 7 221 T

#iE) OB EMBREEA VoK 25 HRMEAT

CEBIE. BHERES) O EMEBT— ¥ 2 EAx
LOEJPHI — 1 HIZRT. Mioratisn, HEOHRMRBER% THY, ke B R
HEAEXLEMVAEZLEZYTHS.

R O R 7 — &
(#1828 & [MREX L <75 ] B TX NS-4-FR™)

(&3 LmWk)
(1) (Bf) B R TR, Tk 14 M U A 2 VBT T S (R v
3).

£ UHA 2 MEERIrEEHRES (2B v
11

AR N U L I R L S B S T k4 W ) L

SEMCEE DY - i =R T RS

Sk 3-2
[ i ot oML,

32



k4 EEHOEFEELIZONT

AP T, BEROBRES CAMEZR VAR SOBREHOBRES(LER L EFEE{IC LS
fE 2 A~ EIm TR,

MSL B4V L R T LSNP G Nk MBS D TP TT S S L A L R LA b L - R i R S oL AR ORI R B 1

4 —1HicatTRFHAHLWY, £, KHICET 28T, B4 — 1 HoERIZNL, #
EREFTER TSP,

[THatam |
F-paOrHR | MEGH
{ll .- {tlt wu - anz (REMT)
Ty
g PO l?l :;x*»#u MG S
ARG I PHET-H) thaJ
BT
BEwous 7y
TTETIE ""“" NO, n;a P
RN | pwiem ki | N
DRERL ¥)
o wEm e [0
- 1
W o) [ OB ROM g Sos ik
o, [*#]
el ]

B R T a4 = IHI-;I}_F'F‘?*&I'@mfth:FI”
Bk L, DAi—FL—hicBbhildtE LTEY, KR 6EN LA-MARREICHS =

TIHTEH T Tl A ) EAS TS TS TS S T Tad e L Tk e WOTg ghe fom oy MO BB AP T LD FTR P ol SPNPY Th= Rk, LT AT

ODERBICFHEB T H O ERILEELE L2 bOEHWS, ZOLAICENTHERIEETS
Zlin, HFHOREEARV, 5, REHIIL, EHEERAET, 0TRSO 08T

tEITS, EAofFEMoBalzovwTHIEEY — 1 #iZ

SEMCEE DY - i =R T RS

S 4-1
33



PRk 4 — 1% RRETH O £ oA

BRETLER Eetag 41 10t N
iy EEEOEHREARE L, DI LR EHELHE L, Biic L
~OREBCHNTEMT 2.

%, TR O8Iz LS rEeE (JERERE) ~o

WEZ, WD L ARBEERE (EHEREE) ~ol

2. FEMWEET (AH) OFFEE{kIzHT 50

B4 — 1 IR LEREELEREZOFMOBAIZERSE, TMEURRT — 7 (285

=AFM L g AR 4 — 2 Ko,

SEMCEE DY - i =R T RS

Sk 4-2

34



pyF S

T
UG
“EIW

W%

i A 1=

A sk

w4 T

AN
BV AV 5 i T
% a1 (
90 [y o2 AN L5
AT E R

i+ T 2.007

WAL
48 “n9
T L—s0E

Iy

w2
LA R T Ly

A
Y TR
[0 by I 35
P84 b b

b
VAV
I i — ¢
T
L&
2 SR/
LG ga
G
oI 5 -
P —
b i )
e b
1 34 L4 g
2 T B
¥ ._._H”lu._—-.h.

IR -

- S
IpVAtLed ')
N o
Lo L

I "o G T g O E R
11 ! e BT R ol W

HE
~ K
01
Fkch

“...W...M
AT G R

He Tl
AU /UT BV €
AR & £

LTI R
T UE
BT "Ll F

T AT
2 FH Ju
e ALY -
I "G Tz
b co SR
HE Y
NUIES LR

2 O 9e

o [0k~
(1ay S IHE
TRk
VB8 o S

—L Y

o (k)

DR 107~ -

v o 8, ifif 2
P T Wi o

" AL LN

§— ¥ L &4
AFEOH i i

v OB ¥ - |3
4 712,008 Ly o
M Ak M- |
- B= Ry B bult )

W O L
(2w g | F
CECIT RS =) f
¥l 3 =5 I
e LR il .
¥e—vy

R vl ® s

L SR o, SRS L £,

1M

BI#E 4-3

REE o (13
i bl
]
w
)
FH My
(3]
' J4 L
e BH
B £

Sl TR

- Sni L IE

iy L

35



TP Ve NP K BV R R AN VLR ok FRYTT A
RETHD=H, WS LITE Cluvds, BN
TETERWI L6, #RETH 0 R EE B O ]

LY 7 g f B W7 Ny DMLETRG M WA D8] B R L T T T Ao b M PG TT IR, FLYS ] MNP AS T AL W V7

He ATHZL0 | PP OBEIC KSR O ERICHIET 5, Ty R H R U6
OMBTEOHTERFTETHS,

EAE Ll P I ST = SIN T g

HlR i e o0 PR AEGIE L ()

itk 301
i B B 0 i 1 B
_ | SO
R | oREs i e _ i
P {790 % 1
LEE 3
N AP AR 0.6 L 125 7=

| HEEEE l I
(TE 1)MSF-24P R ool BREHA BE 3L BE 1L 15, BkW T
WAEEER R A RIIR L TR A S, B

VO BREAREAT (e e U BR AL L AT BTN U e i
W (MR P—ELT 5,
MRS I A s, LITFAMIC L s D, Bug

WiE M. W U VST )

T: SEEHIEE (K)

BERTHLDY - ddEE =R TSR

SR 4-4

36



e

L L VAT M AT IR AL W0 i veu) OREICIE, BLTORSTHEEH LTS,

o R A 00 ) S IEE oD (R ST

FNGTATER S = 150 ¥ Cod AL ER T G kend SR Ll ] EESIL S U=

RSFEASEL TEY . B L Eirs a8 o

TR IRGT IR TV T T T VL ARV AT
Pl EEVEME T4 2 2 L v, SRR E R T 505, RSk o
WEL -ELLTHEY, BREBMELE/DSFFMHL TV D,

BERTHLDY - ddEE =R TSR

Sl 4-5



AV T TR Y A B 4DV L TR P Y T TR
SToIC L ERREHOERRNRKE 2D, BN
SR LR, RAF—Z WL & hA 8

UL RN T nd R O Ve W T %o AL RS T s T M LR,

EETZ5ET S,

SPIRA T S B Ve Y e Fan TRDIRITE N ATPD S VAN S N T R R I s TR Y T e e L AR, VLT RS R A

W4 —4EzicET,

BERTHLDY - ddEE =R TSR

Sl 4-6



“(0002) ‘g8
WY TR e &
%ﬁb%ﬁﬂﬁﬁax%iﬁw
¥ TETHY Mg 'SW =

TCRLERERA TS L
¥ 'GTIYA RV HEHEOH
W g TOARNESEDIH
5 A6 (5 ¢ S S - o BN il
TWFE@AEE "z AR AE
REP "%9 %09 U3 CRIW:
CHEN G @O BB okt 2
HsE 4 —ENT e ¥ &l
~dSH " Tl M pale TV e Ty
Bl = - Wb 2 o o W) Qo F5 D
WMoFELE 0 2R B,
> Theke d Moo WE AT "Rl
Tl "HE "2es
i ‘B CHEWE
WYY CHA4HE

TR RFEIL
(- Bl 2 Wi o J o
i (TY1D.067 3w
We WAL E) v -
WML v—n-
Py "l
g bk G f-H 2

dLRFELNTWN S
DR LG D H st Lok Y
(¥ "FITIW Y
PR 2L S T s L Y

A M oW S

pra

bR S, B R S TR AU A 5 XS PR
o

Ju sl 2034 0
SV
Iy li= L3

TR g
018 =4 71 R4 i 3T
TUAREE 0 T 2l L
BEPROWHE "3 H
T RN T M ) W
FOEEE Co o YRS ) B
QWY Rl "1 &
Wi 502 2 d9 2 T 0

S1ER Y A LU R R
EAGA ALy Ad

FWhH) w2
OB 2.
gy " T
Fheng (H «
OeLl~1E1
(LTl
0" | 4 - P
O | ¥k pe-9 o
ST g
PR et
=N
~ (q
&5 XU i
T Y
WE¥O | ol
SR ke
2H—< :
[y A ¥ € -28) Fm
MWMXYO | @ BN E
i
( FL R L TGR L

e
¥

[ &
e

=

| |E¥!#

| e

(2L61) “(¥)¥10p adualog

poojy ¢ .D,8L1 03 D.EIT e 41y

ur pajua pooy jo sarldadod]
[eInxafy pue jydiay

1® Iafaaay,
. LLIN V'K

" (900Z)
o Ane

i

b

BIFE 4-7

P RIpE®
ey <
et (R

L ZER RS

B M8

39



BIHE 4-8

R RFEL A #
2o @I oNe- 3 ©(L10z) CHEE CTig
¥ T U R b3 T IHITROON0E~8E s WL | oY WLy M
TSI WY T YO | FHE " E RS TN e o IR WMEma "T#Ey Wys | 8
g
T8 O URU i
AR (QU9/Ug01) il "(BGHT)
£ M i o 4 ‘g [BWINO[ yaawasay ajlixal
E b ek €0 o [ 15 0 L4 = ¢ _SIaqr] o1son|laj jo
TR E Z A11]1081g JO Japi() arlile[ay
APEH g " £ R | :ILYvd s[ellaiel snolql uo
CLE2ANVEE T2 H DGR O A A T WIEH 0 (49,01 =) PR, UQTIBTIPEY Jvajany Jo 199336
£ 20 (TE) WX “EiD ¥O | 01=ma/u] *El@FH 0L Hdo~¥r—ow 3 ayL, ‘tie 18 ‘aajzsalo| !
Polr®2 1 I WS 1
¥
.w]
¥O
%
H RERCEIENY LBl gt 30 b 01 1) ‘z9 oy
5 "IN —OV A G LW EHY CRHY - YoIeasoy Agy auwes
» AT 41t pa aso[n{1a)
i QAR AL N B o FOWO M 2 T pue ariaadoay
3 B R L oL YA (ADg0T =) PR, 0T s T 2 b el 2 [Bals ‘epeue}
O | A4 "W OWEW BT T B o H - L ‘ol ‘ov L] 9
“(E107)
‘(e -25-154vV)
L4 E10F : 1L
W =L AT A Bl A
@I AT A - S FH 1kt
O | TN EFHOEEIELAEDI02- "By | WK 'S EH(CH—) | 8§
% il o

Wreeg

L ZER RS

iy L

40



{6) T. Acki, M. Norimoto, T. Yamada,

Tommma ddindecd mitsh Moomms Do

(1958).

o

AFRR TS FOAFARTLIR W by A TS g T T =ty

FteffiERE, KM HHTO T4 & 2005, (2005).

By

Wk ulf.‘.i{."-tli IR IR, WAL, L - B

juclear Radiation on Fibrous Materials PARTII:

losie Fibers” , Textile Research Journal

(8) HALME, HHE=, HILEHE, TAEEERES KoM, i, (2017) .

ST - ERSSE =BT RS

Hil#E 4-9

28,

41



