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Summary

The engineering study has been performed concerning the design, manufacturing
and construction of the engineering barrier in order to clarify the engineering method
that can secure performances required to the engineering barrier in the field of R & D
for high-level radioactive waste geological disposal. o

The two con'cepts‘ have been indicated and discussed their functions and
manufacturing respectively so far. One of them is the carbon steel overpack simply
structured from carbon steel. Another one is double structured composite overpack
having corrosion free layer such as titanium or copper onto the carboh steel body which
is expected to maintain the structural intensity. - ' |

This report presents the results of research on many cases of composite overpacks
using copper material studied in oversea countries, and also gives the results of
analyses on stress intensity of overpack, followed by detail design after making
conceptual design based on those results. In the next place, studies of quality control

and radiation damage to overpack have been carried out.

Work performed by Mitsubishi Material Corporation under contract with Power Reactor
and Nuclear Fuel Development Corporation( PNC).
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[N/mm**2 ]

x 10 #

MAX 0.1159

DISP ‘DEF MAX.= 5.0000 0.1300
0.1200
0.1100
0.1000
0.0900
0.0800
0.0700
0.0600
0.0500
0.0400
0.0300
0.0200
0.0100
0.0203

L 04180
DISP. SCALE [mm

52— 9 Mt@EZDBEDMmITHER
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DISP DEF MAX.= 10.000 [N/mm**2 ]

3
x 10
— 1 0.1792 MAX 0.1009
DISP. SCALE [mm ]

0.1040
0.0960
0.0880
, | 0.0800
S (0.0720
B (0.0640
: | 0.0560
0.0480
0.0400
0.0320
0.0240
0.0160
0.0080
0.0087

[N/mm**2 ]
x 10 3
MAX 0.1009
0.1040
0.0960
0.0880
0.0800
0.0720
0.0640
0.0560
0.0480
0.0400
0.0320
0.0240
0.0160
0.0080
MIN 0.0087

B 52—10 EZDEEDOMWIFESR
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FHETE. REMFENETSND. 5 AELECRATETFRINE TS 5 R 7EN
ZRIEEENTVSED, PHFREBENRED TEN. ® F—N—Ry 7B L%
DHHEBRERZTR. F—N—Ny 7R L2RHEBEETALELZONS. AEHKkEE
ETBILES TR, RURERCRHBECHT 5 EBT— 5 ¢ FOMET2RENS 3.
A=y U B IERICT S R R EAE R EREBRETTDNS 2 L EE
EN5, ERABREETL. FETHAN LESAEF ROV TEREROBR THE
AETHBHEELSND,
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1. F—=N—1%y 7 OBSHEERGICET 288

.1 B

711 EAOCEBIMEE ICREERIFLED KR
HSZABCENSBIENDH R EPHETEFN. BEFORCESHUICE D ki
DOEMOER CEEERIETAMEENS S LEX 503,

7.1.2 BRSO GEE? 0w
BAERICE2RTORUCEHLUICEET 5 REAOBRMHEOSLE LT, —BIcE

PR EREBELAETFONS, X ICAEIIEYE — BHEBBIEE (DBIT : Ductile-

Brittle Transition Temperature) O LR, BHFIRED LRLLTHRIEIHhS O,

7.2 dpa (displacement per atom; MEREFULD QIR EHLE) @ 0.6

MEIO DBIT Z{Eid, BRHROMEE. TR F—. BEREIERICEEINENS. HE
BETSZDOECEHLE (dpa) OEREBATEIEICLD, TRSDORIT DK
RETTODRIT ZLELETHZENTES,

dpa REATORTER N5,

dpa = J; J;"Z;d (E)O(E, t)dEdt
Z T T,
o (B :WEUCEHUNER
$(E,E : FAItiZ BT 2 LR NF—ELE + (EOMD AR FO TS v 2
t, : BRI
BL. WEYPRBIEFEETHEIC—ET. TRNE—BEOMORICES LI T,
5ETBHE, dpald TOXSicREREN B,

o N N
dpa = trj;od (E)‘P(E)dE"’ trZ(Gd HhAE; =t 2 (04)i @)
T,
(Ud)i’d)i : I?‘)I/:‘iu_ Ei <E<Ei+]®iﬁ®$ﬁﬁ
AE; DROTR)LF IR (B, —E;)
b); IBWORTIVIR
N s ROk
HORBROPHETIINT 58 (REBICBEATES.) OEUEHLEERICOWT
PAFizii~ 3,

i+l
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7.2.1  H <RI 26010 2 HUKER

HBITH TSI CEHLHEEZRE7.2-1 IZFY, ZITC BRUEHLUMER
BERDOBTFUDDEERS>TNS, FUEHULHERIIT > YBROZRINE—~D R &
EBHIC ERT HEMAND D,

7.2.2 HEFICHTR2EOIICESH LB
BHEFICHT GO EHUWMEREZR 7.2-29R79. PHFOBRE., Ho 98B0
BE RN DERNERS,

1.3 F—N—1w 7 ORFEHED dpa
1.3.1 7597 REE
7.3.1.1 EtEFE
KT ABLEOREEERTEOMOEREEHL, B#EEG LROBOZFERAL
7eo BAFIZERBEFIZDOWVWTTRY.
() HiE
(a) HRIRDLH
BREELTHETI2HEABTREOONBHERCREREIZ. 4. 5wi%.
45, 000MWd/t &L, FRELEBLUEETORHBHE 4 £&753, £/, B
NEZEOFRFBEHFRICOWTIE. BOYRTHRERZE525 304759,
() FRRERE
WEFMICKY, SEFBERUTOEEZERLZ.
H < BIFREE : 4.117X10% (7 /sec/Z)
YRR ¢ 1.93X108 (n/sec/Z)
(c) TARINF—ZARY M
HoTBEFUHEFOLIRNFE—ZARY MV, SERE @@ hTn
HEZERL .

(D) BHEI—FRUET—%

HTHERCHFEFREOREICIRE DI, 2 RTHZFEI— R D0T-3.5
EERAL, 85— LU TIC-2E ST 77 aERLE,
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FUZHLKmEHE b)

600

5 F.%
500 O : 40eV"!

A ; 28evY! a

400 |
300 | a S

200 | o 0 °

U EHLU2HEH (mb)

100 } a o °
[0 ]

0 1 2 3 4 5 6 7 8 9 10
HTRIRIFE— (MeV)

7. 2-1 H o wHIIHTHE&EORBCEHLHEE
# : BJFCEHLOLEWIRILFE-)

1. 0E+04

1. 0E+03

1. 0E+02

1. 0E+01

1. GE+00

1. 0E-01

1. 0E-02
1.0E-10 1.0E-08 1.0E-06 1.0E-04 1.0E-02 1.0E+00 1.0E+02

FHETFIRNFE— (HeV)

B7.2-2 PEFLRNF—0EKEELTToy hENE
GO T EHUKER®
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3 BHEEFN

WA EDT—N—Ry 7 28U, AfEREL THEDEFILRT-
7o HOABEAEDOBRRPTERDWTIE. Ao &LOVEREL - B
FERDH 5 ABUEAEF v ZAF - BT 20T E L. Fvy =AY —DBERE
HIEREELIEN. BREEEELA NNy 7 OEEREHEEETHSEL
RONBED2HHEZRELE. REAMELTOREERETSEDIC, F—/N—
Ny 7 DARELTREMELEEA L2 TERL LB A0 24428 EL L.
7oy ADRGERKELTRE, HIBEOHRE. REROFHEEH, S5icz
DOEWEERE. —BHRIIRETIDHOELE,

PECKSHETTIINERT3-1IRT,

(4 VEOHKRRUEE
SHRICER LW E OMBRREEER 7.3— 1 IZRT.
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#Z7.3—1 1)

AFRICHER L I=EOMBEETNEE (1

H 7 ZBfs
(FBEE : 2.6g/cm®) .
I3 FELRREL HBEE FErEsEeE
(wi%) (g/cm®) (atoms/b-cm)
Li¥ 1.39 — —
B* 4,44 0.115 1. 26E-03
O 47.7 1.24 4, 66E-02
Na 7.42 0.193 5. 05E-03
Al 2.65 0. 0689 1. 54E-03
Si 21.8 0. 566 1. 21E-02
Ca 2.14 0. 0556 8. 35E-04
Zn* 2. 40 — —_
Mo* 10.2 0. 265 1. 66E-03

#1 :DLC-23E S 7SVl i, ZniZStELETIIEZERELE N,

%2 : BIZDLC-23E S5 751 I2B-10 Linalai=sH. HE LT 100%
B-10 95, L

13: FPRUT IV FZ FEtEMo TRET 3.

Ji R
(BEE : 7.85g/cm®)
JCF HHBRREE HE R ERERE
(wi%) (g/cm®) (atoms/b-cm)
Fe 100 7.85 8. 465E-02

(1) SFVC 2B (JIS G 3202) , BEQHMII. HMELHRRERCHEG

DR, k. BREEUVZOHAEZE (JIS G 3193)

#

(- 8; 94g/cm®)

T AR EE HEHE FFEREE
(wi%) (g/cm®) (atoms/b-cm)
Cu 100 8.04 8.472E-02

(#FED) C1011 (JIS H 3510) ,BEOHMIL. BEHEHGS : HHES
F=FTw ], ERIFEAILH




£7.3-10Q) HEEALEZHHEOERERUEE (2)

A CEEKRAERR)

(5B« 2. 6g/cn®)

g FHRE L B R AREEE

) (wi%) (g/cm?) (atoms/b-cm)
H 1. 29E-01 - 3. 35E-03 2. 00E-03
C. 2. T3E-02 7. 10E-04 3. b56E-05
O 4, 69E+01 1. 22E+00 4, 59E-02
Na 2. 85E+00 7.41E-02 1. 94E-03
Mg 2. 10E+00 5. 46E-02 1. 35E-03
Al 8. 12E+00 2. 11E-01 4. T1E-03
Si 2. T6E+01 7. 18E-01 1. 54E-02
P 1. 31E-01 3.41E-03 6. 62E~05
K 2. 60E+00 6. T6E-02 1. 04E-03
Ca 3. 63E+00 9. 44E-02 1. 42E-03
Ti 6. 29E-01 1. 64E-02 2. 06E-04
Mn 8. 29E-02 2.42E-03 2. 65E-05
Fe 5. 11E+00 1. 33E-01 1. 43E-03

(FE1) Bt : EEER{ (R
¥1 1 DLC-23E 51 7S VICRWPIEIEEEB LW,

BEM (X2 bFA b FZ5VY

(B : 2.13g/c®)

P HREEE HE R R EE

¥ (wt%) (g/cm®) (atoms/b-cm)
H 1. 75E+00 3. 73E-02 2.23E-02
0 5.61E+01 1. 20EH00 4. 50E-02
Na 1. 66E+00 3. b3E-02 9. 25E-04
Mg 1. 1TEHO0 2. 50E~02 6. 19E~04
Al 6. T6E+00 1. 44E-01 3. 22E-03
Si 2.95E+01 6. 30E-01 1. 35E-02
K 1. 79E-01 3. 82E-03 5. 89E-05
Ca 1. 31E+00 2. 80E-02 4. 20E-04
Fe 1. 56E+00 3. 33E-02 3. b9E-04

ED 2=V ORI, WEHYOFERE. BER. E
WEEEEE 1. 8g/cn® (REARMREE). &7KIL 18.5% (AfmiRAR)

ELTH

L7z,




7.3.1.2 EERE
(1) Ho<EE

7w ADERRER 1.3 21RY. ZFOD dpa iLRDOHETHHT S,

(D P iEFHRIE
BHET—AOLT I IRAERT.I-3RELDE, . 2759 AN
BAERBEBHAFIOr —AZDNWT, TOT SV I ADIRIE—IARY
ML EZL.3I-4ITRT. PO dpa ILROETHRAT 3,

£1.3-2 HITBEOT7S v AHEER

R - _ EAm _ L5 _ T5E
(MeV) TIwT R dpa 7IvTA dpa Tov A dpa

(y/s/cm?) |(10004E) | (v /s/cm?) |(10004F) | (v /s/cm®) | (10004E)
1. 00E+01 2.18E+00 | 5.24E-13 | 2.14E4+00 | 5.14E-13 | 2. 14E+00 5. 14E-13
8. 00E+00 1.39E+01 | 2.18E-12 | 1.37E+01 | 2.15E-12| 1.37E+01 2. 15E~12
6. 50E+00 8.17E+01 | 8.55E-12 | 8.10E+01 | 8.48E-12 | 8.10E+0i 8. 48E-12
5. 00E+00 7.70E+01 | 4.76E-12 | 7.65E+01 | 4.73E-12 | 7.65E+01 4.73E-12
4. 00E+00 3. 26E+02 | 1.26E-11§ 3.26E+02 | 1.26E-111 3. 26E+02 1. 26E-11
3. 00E+00 3.80E+02 | 7.82E-12| 3.87TE4+0Z | 7.85E-12| 3.87E+02 7. 85E-12
2. 50E+00 1.04E+03 | 1.35E-11} 1.058E+03 | 1.36E-11 1. 05E+03 1.36E-11
2. 00E+00 9.37E+06 | 6.40E-08  9.48E+06 | 6.47E-08 | 9.48E+06 6.47E-08
1. 66E+00 1. 26E+08 | 4.82E-07 | 1.28E+08 | 4.88E-07| 1.28E+08 | 4.88E-07
1. 33E+00 2.44E+08 | 4.02E-07 [ 2.48E+08 | 4.08E-07 | 2.48E+08 | 4.08E-07
1. 00E+00 2.83E+08 | 5.10E-08 | 2.87E+08 | 5.17E-08 | 2.87E+08 5. 17TE-08
8. 00E-01 1.18E+10 | 1.27E-06 | 1.13E+10 | 1.27E-06 | 1.18E+10 1. 27TE-06
6. 00E-01 2.17E+10 | 7.82E-07 | 2.21E+10 ([ 7.97E-07 | 2.21E+10 7. 97E-07
4. 0OE-01 8.89E+09 | 0. 00E+00 | 9.33E+09 | 0.00E+00 | 9.33E+05 | 0.0O0E+00
3. 00E-01 1.54E+10 | 0.00E+00 | 1.62E+10 | 0.00E+00 | 1.62E+10 0. 00E+00
2. 00E-01 2.06E+10 | 0.00E+00 | 2.17E+10 | 0.00E+00 | 2.17E+10 0. 00E+00
1. 00E-01 2.20E+05 | 0.00E+00 [ 2.27E+09 | 0.00E+00 | 2.27E+09 0. GOE+00
9. 00E-02 3.54E+08 | 0.00E+00 | 3.53E+08 | 0.00E+00 | 3.53E+08 0. COE+00
&&t 8.15E+10 | 3.05E-06 | B8.43E+10 | 3.08E-06 | 8.43E+10 3. 08E-06
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4]

£1.3—-3 PHTFREOEHET-RAICBITL27 7 v I AGEER

S - LR |-V -V w08 | . EI7Iv IR (/s/cn?) dpa (10004%)
DER LS R T |okAv~m| wET |20 <E| B
B | 7T.89E+04 | 1.07E+04 | 1.24E-06 | 5.93E-11 | 1.24E-06
Hig A LA | 6.86E+04 |  9.48E+03 | 1.08E-06 | 4.89E-11 | 1.08E-06
FAF | 6.84E404 | 9.45E+03 | 1.08E-06 | 4.84B-11 | 1.08E-06
TEHm | 7.54E+04 1.04E+04 | 1.19E-06 | 5.54E-11 | 1.19E-06
L fa E5m | 6.72B404 | 9.31E+03 | 1.06E-06 | 4.69E-11 | 1.06E-06
FA5m | 6.66E404 | 9.25E+03 | 1.05E-06 | 4.61E-11 | 1.05E-06 |
®A4m | T.63E404 | 1.08E+04 | 1.20E-06 | 6.15E-11 | 1.20E-06
Pyt i3 E5m | 6.75B+04 |  9.39E403 | 1.07TE-06 | 4.83E-11 | 1.07E-06
T | 6.68E+04 | 9.37E+03 | 1.05E-06 | 4.81E-11 | 1.05E-06
&AW | 6.91E404 | 1.0IE+04 | 1.09E-06 | 5.44E-11 | 1.09E-06
R kA | 6.47E+04 | 9.06E+03 | 1.02E-06 | 4.46E-11 | 1.02E-06
T | 6.30E404 | 8.97E+03 | 9.93E-07 | 4.37E-11 | 9.93E-07




#Z1.3—4()

PHETFRIROT 5 v 7 ZHEHERE (D

BHM
T 2RH<E
EBRIZF - 7595 dpa BRI 7399 dpa

(MeV) (n/s/cm®) (10004E) (MeV) (r/s/cm?) (10004F)
1. 50E+01 0. 00E+00 1. 00E+01 3. D4E401 7. 28E-12
1. 22E+01 0. 00E+00 8. 00E+00 1. 41E+02 2. 20E-11
1. 00E+01 0. 00E+00 6. 50E+00 8. 3TE+01 8. 76E-12
8. 18E+00 0. 00E+00 5. 00E+00 7. 04E+01 4. 35E-12
6. 36E+00 0. 00E+00 4. 00E+00 1. 39E+02 5. 39E-12
4. 96E+00 3. 55E+02 3. 00E+00 1. 526402 3. 09E-12
4. 06E+00 2. 91E+03 2. 50E+00 2. 09E+02 2. T0E-12
3. 01E+00 4. 01E+03 2. 00E+00 5. 03E+02 3. 44E-12
2. 46E+00 1. 31E+03 1. 66E+00 9. 92E+02 1. 12E-12
2. 35E400 4. 01E+03 1. 33E+00 5. 29E+02 8. 70E~13
1. 83E+00 6. 56E+03 1. 00E+00 4, 60E+02 8. 29E-14
1. 11E+00 9. 46E+03 8. 00E-01 6. 08E+02 6. 58E-14
5. 50E-01 2. 63E+04 6. 00E-01 2. 33E+03 8. 42E-14
1. 11E-01 1. T6E+04 4. 00E-01 1. 08E+03 0. 00E+00
3. 35E-03 4.18E+03 3. 00E-01 1. T6E+03 0. 00E+00
5. 83E-04 1.51E403 2. 00E-01 2. 13E+03 0. 00E+00
1. 01E-04 3. 93E+02 1. 00E-01 1. 54E+02 0. 00E+00
2. 90E-05 1. 30E402 5. 00E-02 6. 80E-01 0. 00E+00
1. 07E~05 7. 01E+01 &&t 1. 0TE+04 5.93E-11
3. 06E-06 2. 46E+01
1. 12E-06 9. 08E+00
4, 14E~07 1. 15E+00

&at 7. 89E+04 1. 24E-06

1 . R1LI6NS, BT I AVBERERD[BR+IEAFIO—R
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R1.3—4Q) PERETREDT S v I AFEER Q)

oy
hEF 2RH <8R
EFRIFHY - 7399 dpa ERRINF 75994 dpa
(MeV) (n/s/cm®) | (10004F) (MeV) (7 /s/cm?) (10004F)
1. 50E+31 0. 00E+00 1. 00E+H01 2. 47TE101 5.93E-12
1. 22E+01 (0. DOE+00 8. 00E+00 1. 10E+02 1. 73E-11
1. 00E+01 0. DOE+00 6. H0E+00 6. 63E+01 6. 93E-12
8. 18E+00 (. QOE+00 5. 00E+00 5. 58E+01 3. 45E-12
6. 36E+00 (. 00E+00 4. 0GE+00 . 19E+02 4, 62E-12
4. 96E+00 3. b2E+02 3. 00E+00 1.38E+02 2. 80E-12
4. 06EH00 2. 9TE+03 2. 50E+00 1. 93E+02 2.50E-12
3. 01E+00 3. 99E+03 2. DOE+00 4, 85E+02 3. 31E-12
2. 46E+00 1. 26E+03 1. 66E+00 2. T3E+02 1.04E-12
2. 35E+00 3. 94E+03 1. 33E+00 4. 90E+02 8. 06E-13
1. 83E+00 6. 33E+03 1. 00E+00 4. 19E+02 7.57TE-14
1. 11E+00 8. 59E+03 8. 00E-01 5. b3E+02 5. 99E-14
5. 50E-01 2. 19E+04 6. 00E~01 2. 01E+03 7. 24E-14
1. 11E-01 1.42E+04 4. 00E-01 9. 55E+02 0. 00E+00
3. 35E-03 3. 41E+03 3. 00E-01 1.57E+03 0. 00E+00
5. 83E-04 1. 22E+03 2. 00E-01 1. 89E+03 0. 00E+00
1, 01E-04 3. 13E+02 1. 00E-01 1. 39E+02 0. 00E+00
2. 90E-05 1. 03E+02 5. 00E-02 . 20E-01 0. 0OE+HD0
1. 07E-05 5. 47TE+01 &t 9. 48E+03 4. 89E~11
3. 06E-06 1. 8TE+H}1
1. 12E-G6 6. T5E+00
4, 14E-07 9. 25E-01
&8t 6. 86E+04 1. G8E-06

1 RTLI-END, ISy IV ARBRERD [BERHEF]IDI—X

b6




£7.3—-43

FRTREDT 5 v 7 A EHR3)

THM :
PHETF 2RHATE
LRI - 7799 dpa LERIMF 7399 dpa
(MeV) (n/s/cm®) | (10004F) (MeV) (7/s/cn?) (10004E)
1. 50E+01 0. 0OE+00 1. 00E+01 2. 44E+01 5. 84E-12
1. 22E+01 0. 00E+00 8. 00E+00 1. 09E+02 1. 70E-11
1. 00E+01 0. 00E+00 6. 50E+00 6. 54E+01 6. 85E-12
8. 18E+00 0. 00E+00 5. 00E+00 5. 52E+01 3.41E-12
6. 36E+00 0. 00E+00 4, 00E+00 1. 19E+02 4. 5%9E-12
4. 96E+00 3. 52E+02 3. 00E+00 1. 37E+02 2. T96~12
4. 06E4+00 2. 97E+03 2. bOE+H00 1. 93E+02 2. 49E-12
3.01E+00 3. 99E+03 2. 00E+00 4. 84E+02 3. 31E-12
2. 46E4+00 1. 26E403 1. 66E+00 2. 736+02 I.04E-12
2. 35E+00 3. 04E103 ‘ 1. 33E+00 4. 89E+02 8. 06E-13
1. 83E+00 6.33E+03 1. 00E+00 4, 19E+032 7.56E~14
1. 11E+00 8. 60E+03 8. 00E-01 5.52E+02 5. 98E-14
5. B0E-01 2. 18E+04 6. 00E-01 1. 99E+03 7. 20E-14
1. 11E-01 1.41E+04 4. 00E-01 9.51E+02 0. 00E+00
3. 35E-03 3. 38E+03 3. 00E-01 1. 56E+03 0. 00E+00
5. 83E-04 1. 20E+03 2. 00E-01 1. 88E+03 0. 00E+00
1. 01E~-04 3. 02E+02 1. 00E-01 1. 38E+02 0. 0CE+00
2. 80E-05 9. 69E+01 5. D0E-02 6. 17E-01 ¢. 00E+00
1. 0TE-05 5. 02E+01 Y1 9. 45E+03 4. 84E-11
3. 06E-06 1. 69E+01
1.12E-06 6. 00E+00
4. 14E-07 8. 19E-01
At 6. 84E+04 1. 08E-06

I R1LIEME, ETS YT ANRBRERD BB FHEIOr—2

57




7.3.2

1.

dpa &

3.2.1 F<#

H BT 2HORUSHUSERIR. 72 YROIINE—DERE S
I ERTBHCEME, BTINF—ROBUEHUSERL. BAFEERTS -
B, BOEBIINE— BT 2 E M USERE L TR 2-1 »5REL L
QAET BT Ltk DR,

BDT Sy AL E M USTERD 5B U REHED dpa 11, 8 7.3— 2.
% 1.3 4HIBCRLTH S, TIT HEHROBMEEIL. F—/—v i
EBHROB UADBEEROELTHS 1000 £O& Uiz, & 7.3— 2 TIRA S
THEENSOH VBT Ty IR, F 13— 4 TRHEETFRENS (n, 1) K
KXo THELBHLIROT S v 7 AEMFTRUTH B, BEILFTHI L~
BWIME BETE, RBGEHHBLHE 1000 ERTH S IRICED25 dpa
DRAER. EHAD BN FHAT 3. 085-06 dpa & S 515,

.3.2.2 R

K 7.2-2 5P EFITHTEHOIRCEHUMERIT, PEFORILF—R
SE-04MeV Bl EITBNTHRBONSYFHRHLNSD, Lichi> T, BRIk DRD
ek 1.3 4 DFHTFOEYT RN F K MeV &2 EMS. ZOIFILF
—IZXIET B RA T EH UBEREWN 5000 Z2TOIRNF—HOIICEH L FEE
ELUTERL. BHEEZ 1000 £ LT dpa 25HEL. hzk 1.3-4IKi3x
LTHb. & 1.3— 405, REFEPBENSE 1000 ERTHPHETFICXOZTS
dpa DECKMEI. BAMT 1. 24E-06 dpa L AL 513,

Plbizk 0, BREEAHBMLE 1000 ERTH VB EHTFICED S5 dpa

i, 4.32E-06dpa AT &RMBS5ND. LLL. THiTi 1000 FRIICBIBHS X
BLET ORAEREORE. RURFHATTH > RICE>TEU 3BT (BE
) OBBEFELTEST, ERITIZINKID T LEVWBHL AV TEHS LEZ
6“'50
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1.4 A== 7 ORFEEOHRIRERG

PR (ASTM A212, A285,A537) IZDWT, MBS ~ULHE 1.0E-05 25 1.0E-02 dpa @
FIEHIZ3B1T 3 DBIT &b ZER 7. 4-1ZRT. B PRTER I N=70y M. £<
DO FEFIBHT— & BT HHEARPEZR LTS,

BErRITRORTEE NS,

i

o \3
Ty = 31.084(1017 ) +2.087

1

dpa )3 +2.087

0-4

- 31.084[

1.5x1
ZZT,

Tg: DBTTZAL (°F)

o PRHFTIINIA (>1MeV) (nvt)

iz, B74-1 05 Z0FEMGEIETRE UTH 2. 0E-05 dpa FTIHRZEELTEAT
EDHELEZOBNBW,

F=N—/%y 7 DRFTOVWT, BN 1000 £/512B8VF 5 DBIT 2L %0 HM
BMOSMREIC K DAL, RREMITRA 3.428-06 dpa OREHREN 222 LA ICEH
HoRA INITHIET B REFD DBTT 24K 10.9° F (6.1°C) TH . dpa 2IHIT
WIRCHMEL A2 EBFAEDE T, ERICE Do NS +HEHTESLNINTH
HEHMEND, Lo T, F—N—v 7 OREZMBIT 2BBHEEOLLS &R
TEBLRNTHB LR NS,
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