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8. TR

~ AT, LR RS O R ARBISEER O 5 5 FIH LERENS bOTHEOITH L,
ABEHINE R T DR e, RIMRBIEEIE L TV,

9. IITMEROINT S0

A EHIMEM 2 FREDSHE » BRICIT L TRWS, NI ICER., b 59 5HEM
IRERETH D, 2P, BMEHZREERT 2y,
T, Bty BMICEMERIESEORmMME LTI EANH B,

10. HEAREOIEEL
10. 1 513RFHE
(1) MBS
- fHERRAS

BB
- BRI
- BRI
- §E8R

(2) HEHER

CER 62 IR T IEAL KR LE Lz, RAEREIL, JIS H 4100 : 2006 {29

T, WFRIPI O I0 o RGiko—F 3R & v R T LT3,

(1) RBMORERY— T, BB E{ThRned, —IEz bk
HEDRERALE L TR B LALE &35 = &3, B & ¥
I L7z,

C FRIREE R (JIS G 0567 : 1998 HEHL) & HIV i,
« JIS 7 2241 : 19982 L A,

HIR

: BIERIM S, 0. 2% N R UM U ERIE L iz,

F-1 RICBBENBHEREZR T, ZO#RE L 0 5EMRE & 0. 2%MH OB IROFRE,
REET—F D 9% BEREEIND L HREEBEL LT, FHEOSEERZED 2.33 F2H
LT Anie UNIRET2EDIET) e L, ¥, MUOTROCHREMET, =
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FEl0-1 &K

WiRICB T 55 RABRKER

HH N# EEE FEHEMR 2= 99% & #& (FRR) i
5|3E3E & (MPa) 12 192 3.1 185
0. 2% 77 (MPa) 12 105 8.3 85
TN (%) 12 22 1.0
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901~
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H1-3E RUOERERT Dy b
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F102F% TEHEMER7oy b

5| 5Ra & 0. 2% /7 fher
5135 = IEHIREER | 0.2%M | IEARfER T IEM e ae

(MPa) (%) (MPa) (%) (%) (%)
L 187 7.7 94 7.7 19.7 7.7
2 188 15. 4 94 15. 4 22.0 15. 4
3 191 23.1 96 23. 1 22.0 23.1
4 191 30.8 97 30.8 22.3 30.8
5 192 38.5 103 38.5 22.3 38.5
6 192 46. 2 104 46. 2 22.3 46.2
7 193 53.8 107 53.8 22.7 53.8
8 193 61.5 108 61.5 22.7 6L. 5
9 194 69. 2 109 69. 2 23.0 69. 2
10 194 76.9 110 76.9 23.0 76.9
11 196 84.6 116 84.6 23.3 84.6
12 198 92.3 119 92.3 23.7 92.3
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10. 2 ¥tk
(1) RAEBEH

- fEERHT DB 62 RICRT AL R L Uiz, BUBAIL, JIS H 4100 : 2008 (%>
T, WiEA O Rk o —BE L I EY LTng,
(1) REMOMENRE— T, BUEEITHRWID, — 2 E4%
PEORFEOLE LTHRBA Y M LB T2 2 213, @R
W L7z,
- RS : JIS 7 2242 : 2005 V / v F ¥y ME—TREBA & AV,
BB FE : JIS Z 224212005 /2 kB,
- REIRE : —40TC
- GO D R A — FTIR A B ORI B B E L,

(2) AR

B 10-3 T2 v M E—EERETE R AT,

AFEHET L =7 AERTH S0, BLIHETHE (feo
ThY BB RET T, BERESER0 (¥a) Tha,

5 10~4 IR & hE L 7o B ofimm O RIRERE R E T T,

I+ A

: face—~centered cubic)

#F10-3F v E— e R
) o WIR=AAR— | e HeRp
Wikt | s | _ B
"ﬁ ;_ "Et'ffc)g B | N T T T
(1 (J/en?) (nm)
L 3 63 79 2. 75
A —40
T 3 45 b6 1. 80
L 3 58 72 2.60
B —40
T 3 44 55 2.15
L 3 58 72 2.70
C —40
T 3 41 51 2.08
dEpnday « Anditt R S8 TR NS
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#11-1% BERSIERARER

MH MB-A3004
EM R Z TN JIS G 0567 : 1998
B ik JIS G 0567 : 1998
FIAAS AL 3
FEAME EHR AL & A, B, C
A I BE N#& FHE
HE 12 192
100°C 6 189
1650°C 6 184
%lgf;ié 200°C 6 148
250°C 6 97
300°C 6 69
350°C 6 47
HiR 12 105
100°C 6 110
_ 150°C 6 106
0 2(;;‘; zﬁjj] 200°C 6 98
250°C 6 74
300°C 6 50
360°C 6 32
iR 12 22
100°C 6 18
150°C 6 18
1<FEA)U) 200°C 6 ' 38
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350°C 6 79
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B 11-2&% RS SRR R A

- BB L5 THMA

e | BE [0 2% SRS | WO |0.2%W) | sEEs | B0
(°c) {MPa) (MPa) (%} (MPa) (MPa) (%)
23 o7 196 22,3 94 - 193 23.3
23 96 194 22,3 94 193 22,7
100 100 192 18,3
100 100 190 17.7
150 99 188 20,0
150 99 187 20.7
200 o1 141 44. 3

A 200 94 146 36. 7
250 73 97 40.3
250 72 95 79. 3
300 51 70 58. 0
300 48 68 64. 3
350 31 47 81.3
350 31 47 94, 3
23 110 192 22,3 104 187 22,7
23 108 - 192 23.0 103 188 23.7
100 112 186 17.7
100 111 185 18.0
150 108 180 16.7
150 107 178 19.0
200 100 149 35.0

B 200 98 149 39.0
250 74 96 46,0
250 76 97 46. 7
300 48 69 76. 0
300 49 66 68. 3
350 32 46 80. 0
350 32 47 68. 3
23 119 198 19.7 108 191 22,0
23 116 194 22.0 107 191 23.0
100 117 191 17.7
100 119 189 17.3
150 112 190 15.7
150 112 183 17.7
200 102 151 40.3

c 200 104 153 32.3
250 74 96 63.7
250 77 100 62.7
300 52 71 82.3
300 50 69 83.7
350 32 47 72.0
350 33 48 7.7

SR - EREE SERTHEENST
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85 11-4 3% Epphik o5 |RRAEREHIER (/T
(250°C X 1, 000hr)
pegrp | PR L #718 T :
wE :E;u;{ 0.2%5 | SlEsRS | RO 0.2%iN | 3IEMS filir
(’C) (MPa) (MPa) (%) {}{Pa) (MPa) {%)
23 36 187 22.0 36 180 24,0
23 35 183 21.5 33 180 22.5
100 89 179 19,0
100 87 179 i19.5
150 85 158 32.5
150 88 160 33.0
200 78 118 51.0
A 200 78 117 52.0
250 65 38 49. 5
250 65 38 46. 5
300 46 64 58.5
300 47 66 h7.5
350 31 48 51.5
350 31 49 65. 0
23 82 181 22.0 82 175 22,5
23 82 178 21.5 82 174 23.0
100 85 173 20.0
100 84 172 21.0
150 81 153 20.5
150 83 154 30.5
200 81 123 54.0
B 200 78 120 50,5
250 64 89 49.0
250 64 89 47.5
300 47 64 69.5
300 16 G6 85.0
350 30 47 67.5
350 30 47 58.5
23 84 186 21.5 84 180 22.5
23 83 183 22.0 82 179 22.5
100 86 178 20.5
100 39 177 20,0
150 35 157 30.5
150 86 159 29,5
200 83 126 49.0
¢ 200 - - -
250 65 91 62,5
250 66 90 50.0
300 48 66 T1.0
300 47 67 65.0
350 31 50 69.0
350 31 48 81.5

SN - EEE SEETRENST
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-4 PRI RABRHER /7
(250°C X 5, 000ht)

P —Lwm THA
e BEE [0.20%MHA | 8lEms TR 0.2%MmlA | SIS e
(C) (MPa) (MPa) (%) (MPa) {MPa) {%)
23 88 190 23. 1 86 180 24, 4
23 83 182 24.3 87 180 24.3
100 87 175 21.2
100 88 177 20. 8
150 84 157 34.6
150 89 163 32.7
200 78 118 50. 2
A 200 77 118 51,9
250 65 90 41,6
250 64 88 56. 9
300 47 65 55. 4
300 45 64 74,6
350 31 50 64. 7
350 32 49 53.7
23 80 177 22.3 82 173 23.2
23 78 175 24. 4 84 172 22.6
100 84 169 21.4
100 84 168 21, 4
150 81 151 20,3
150 81 153 28, 1
200 7 120 56. 3
B 200 79 124 40. 9
250 62 86 55. 7
250 62 86 61.8
300 a4 63 73.9
300 46 64 55. 0
350 32 49 45.9
350 31 47 97.8
23 81 183 22.6 86 178 23,9
23 82 180 23.0 84 177 22,2
100 84 173 19.6
100 83 172 19.9
150 82 157 28.5
150 81 157 28. 0
200 78 122 48.4
© 200 80 124 45. 8
250 65 89 52,9
250 64 89 43.5
300 47 65 61,1
300 46 65 70. 0
350 31 48 79.7
350 31 48 80. 1

WG - iRt SERT #ERAST
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#F11-4 k% MHROSERABERIE G/7)

(250°C % 10, 000hr)

e PR LM THM
we | BE J02%RN | BlEmE | MO |0.2% | SRS | U
(C) (MPa) (MPa) (%) (MPa) (MPa) (%)
23 38 187 21.0
23 33 181 21.5
100 85 175 20. 0
100 85 175 20. 5
150 87 161 2.0
150 85 156 30. 5
R 200 78 120 47,0
200 8 119 34.5
250 63 38 45,0
250 64 87 38.5
300 45 65 61.0
300 45 64 70.5
350 29 45 55.0
380 30 47 85.0
23 82 178 21.0
23 80 177 22.5
100 81 168 20,5
100 82 168 21.0
150 80 152 30.0
150 78 152 28.0
200 75 118 32.5
B 200 75 119 33.5
250 61 86 37.5
250 &0 B4 41.5
300 44 63 53,5
300 44 63 53.0
350 25 46 46,0
350 28 45 52.5
23 33 183 20,5
23 33 181 22.0
100 84 172 19.5
100 84 171 15.0
150 82 155 26.0
150 82 155 27.5
200 8 122 38.5
c 200 78 119 36.0
250 63 89 54.5
250 63 88 48.5
300 46 66 72.0
300 44 64 7.0
350 31 47 60.5
360 32 49 57.5

SRR - A TERETREERSH
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-4k RO RABRAHER (4/7)

(300°C x 1, 000hr)
eatht E‘rt?}@ L J51h) THm
e ?@E{ 0.2%MA | BIIEMX TR 10.2%fMA | BB S e
C) (MPa) (MPa) (%) (MPa) (MPa) (%)
23 84 190 22,0 85 182 24,0
23 83 184 24, 0 85 181 24.0
100 87 181 18.0
100 85 180 18.5
150 84 167 28.5
150 87 172 25.5
200 79 126 51.5
A 200 80 125 52,5
250 64 91 44,5
250 65 90 48.0
300 46 65 73.5
300 46 67 47.5
350 30 46 50.5
350 30 46 | 550
23 79 181 22.0 80 175 22.5
23 78 178 23.0 81 175 23.5
100 81 174 19.0 o
100 80 173 18,5
150 78 161 25.5
150 79 163 25.5
200 79 130 52.5
B 200 76 124 53.5
250 62 90 57.0
250 64 80 55. 5
300 44 63 47.5
300 44 65 50.5
350 29 45 94.0
350 29 46 74.5
23 81 184 22.0 81 179 23,0
23 79 182 22.5 81 178 22,5
100 81 176 18.0
100 80 175 17.5
150 81 164 27. 5
150 85 167 26.5
200 79 128 55.5
¢ 200 77 124 53.5
250 65 92 52,5
250 63 89 43.5
300 44 65 51,0
300 44 65 53. 0
350 30 48 71.0
350 30 48 86. 5

EHN - GiRAkE SERTRENSH
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#11-4 & WRPEOSEREBEAESR (6/7)
(300°C x5, 000hr)
Rt (s L 71 T
e RE [0.2%MH | BIEME Moy 10.2%Th | BIEEME Ty
(T) (MPa) (MPa) (%)} {\Pa) (MPa) (%)
23 86 190 23. 0 87 183 - 23. 0
23 84 185 22.1 86 183 22.7
100 36 182 18,5
100 36 182 19. 7
150 86 175 21.3
150 38 176 24.1
200 79 128 30.6
A 200 82 131 39,1
250 64 89 51.8
250 65 91 48. ¢
300 45 63 52.4
300 44 63 59, 2
350 31 45 45,7
350 30 46 49. 9
23 83 182 22.0 35 176 22.7
23 82 180 22.0 84 176 217
100 83 176 19.1
100 80 174 19.6
150 80 166 22.9
150 80 166 23. 0
200 79 130 35.3
B 200 80 133 36. 6
250 6C 88 56. 7
250 62 87 52.5
300 44 64 60. 8
300 45 64 68.9
350 30 45 63.1
350 30 45 79.1
23 86 188 22.0 82 179 22.2
23 85 183 21.8 84 179 22.7
ico 84 179 18.7
100 a3 177 18.9
150 81 168 26.6
150 a2 168 24.7
200 80 129 39.5
© 200 81 133 36. 3
260 63 88 51,0
250 63 88 46. 8
300 46 66 42.0
300 44 64 46. 1
3560 30 47 86.1
350 3l 48 79.5

I - R SERT SRS
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¥ 11-4 3=

IRl DB IR R (6/7)

(300°C X 10, 000hr)
it IR L 518 TH®
e | ME [00%EDN | BUERE | WO |02%7 | 5IEMRS | ROF
(C) (MPa) (MPa) (%) (MPa) (MPa) (%)
23 86 193 22.0
23 82 186 22.5
100 84 181 19. 5
100 84 181 19.5
160 87 176 26.5
150 84 173 26.5
200 78 128 53. 0
A 200 77 128 “ Bh, 5
250 62 88 85. 0
250 62 87 75.5
300 41 61 92.5
3ee 42 62 85,5
350 28 44 54.0
350 29 46 83.0
23 78 183 23.5
23 77 181 22.5
100 81 174 18.5
100 80 173 19.0
150 79 166 25. 0
150 79 166 25. 0
200 76 128 54. 0
B 200 76 128 54,0
250 59 86 67.0
250 58 84 70.0
300 42 62 38.0
300 41 61 45.5
350 28 44 73.5
350 27 43 91,5
23 81 187 22.5
23 80 185 22.0
100 81 177 18.5
100 80 176 20, 0
150 80 167 26. 0
150 79 169 25.0
200 77 128 49.5
© 200 77 127 49.5
250 59 85 75.0
250 59 84 1.5
300 41 61 86.5
300 41 61 74.0
350 30 45 39. 0
350 29 45 49,90

TR - IR SHERT YRS
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E1-4 R DO ERRHEER (7/7)

(FE4fEde £ LALEE)
. BB LAH THMH
HEpths ; — 0 N
e @E 0.2%A | 3lEEdEa ferr 0. 2%Mmt 0 | Sl BTF
(' (MPa) (MPa) (%) {MPa) (MPa) (%)
23 80 162 21,5
23 75 161 21.5
100 77 160 19.0
100 86 165 18.0
150 80 153 24,5
150 83 153 23.5
200 75 121 38.0
A 200 74 120 40.5
250 58 82 62.0
250 58 83 54.0
300 39 57 86,0
300 39 58 88,0
350 26 41 59.5
350 27 41 63.0
23 85 173 20,5
23 85 169 21,0
100 91 168 18.5
100 92 168 17.5
150 86 157 23.0
150 86 159 23,0
B 200 77 121 39,5
200 76 121 38,0
250 59 83 62.0
250 59 83 54.0
200 41 59 75. 5
300 40 59 69.0
350 27 43 51.0
350 27 42 62.5
23 78 168 20,5
23 79 166 20.5
100 83 165 18.0
100 86 166 17.5
150 82 156 22.5
150 81 158 22.5
C 200 74 122 36.5
200 77 123 38.5
250 59 85 48.5
250 61 86 46.5
300 41 60 86.0
300 42 60 86.5
350 28 43 51.5
350 28 44 99, 0
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0.2
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1.0

09 -
08 r
0.7 r

06 r

04
03 -

02

Ar=-1.41195E-10x* + 1.22362E-07%> - 3.33818E-05x?
+3.03301E-03x+ 7.71645E-01

01 |

0.0 £ L L L '

0 50 100 150 200 250 300
mEC]

116 BlAESR X IR 5 MEgh 4 SREE O T 32

1.0

350

400

09
0.8 r
0.7 r
06
« 0.5 +
0.4 *
0.3 r
02 r

Ay = 1.12046E-12x5- 1.01355E-09%% + 3.26910E-07x3
01 r - 4.40188E-05x? + 2.62581E-03x +6.25057E-01
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#F11-5 3%  PIHIM R U TE 0 5 1 RRER
(8B4 Lo Kb —7F—#)

FHUEAARRESR (1/7)

FliRME & 0. 2%t /2

BEA | RE .| ®EET L BRET
# () Tﬁ;ﬂ A E{ig:;& L
L7fl L&

23 195. 0 1. 00 96. 5 1.00

100 191. 0 0.98 100. 0 1.04

150 187. 5 0. 96 99.0 1.03

A 200 143.5 0. 74 92.5 0.96

250 96. 0 0. 49 72.5 0.75

300 69. 0 0.35 49,5 0.51

350 47.0 0.24 31.0 0. 32

23 192. 0 1. 00 109. 0 1. 00

100 185. 5 0.97 111.5 1.02

150 179. 0 0. 93 108. 0 0. 99

B 200 149. 0 0.78 99, 0 0.91

250 96.5 0. 50 75.0 0. 69

300 67.5 0. 35 48.5 0. 45

350 16.5 0. 24 32.0 0. 29

23 196. 0 1. 00 117. 5 1. 00

100 190. 0 0. 97 118.0 1. 00

150 186. 5 0.95 112.0 0. 95

C 200 152. 0 0.78 103. 0 0. 88

250 98,0 0. 50 75.5 0. 64

300 70. 0 0. 36 51.0 0. 43

350 47.5 0. 24 32.5 0. 28

P e
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B 11-5 &  PIHIM R U 0 5IERR
(Kphiz & 2 5 5E M S {KEURED

FHAREBRER (2/7)

pesteh | 250°C X 1, 000hr 250°C X 5, 000hr 300°C X 1, 000hr 300°C X 5, 000hr
e coy | M| PR | A | RUAM | SEESEE | DT | R WA
(MPa) ok | (MPa) Lok | (MPa) ok | (MPa) L

23 185.0 0. 95 186. 0 0.95 187.0 0. 96 187.5 0. 96

100 179. 0 0.94 176. 0 0.92 180. 5 0.95 182. 0 0.95

150 159. 0 0. 85 160. 0 0.85 169. 5 0. 90 175.5 0.94

A 200 117.5 0. 82 118.0 0. 82 125. 5 0. 87 129.5 0.90
250 88.0 0.92 89.0 0.93 90. 5 0.94 90. 0 0. 94

300 65. 0 0.94 64.5 0. 93 66. 0 0.96 63.0 0.91

350 48.5 1.03 49.5 1.05 46. 0 0.98 45,5 0. 97

23 179. 5 0.923 176. 0 0. 92 179. 5 0. 93 181. 0 0.94

100 172. 5 0.93 168. 5 0.91 173.5 0. 94 175. 0 0. 94

150 153.5 0.86 152. 0 0. 85 162. 0 0. 91 166. 0 0.93

B 200 121. 5 0.82 122. 0 0, 82 127.0 0.85 131.5 0. 88
250 89. 0 0.92 86. 0 0. 89 89. 5 0. 93 87.5 0.91

300 65.0 0.96 63. 5 0. 94 64. 0 0. 95 64.0 0.95

350 47.0 1.01 48.0 1. 03 45, 5 0, 98 45.0 0.97

23 184.5 0.94 181. 5 0. 93 183. 0 0,93 185. 5 0.95

100 177.5 0.93 172.5 0.91 175.5 0.92 178. 0 0.94

150 158.0 0.85 157.0 0.84 165. 5 0. 89 168, 0 0. 90

C 200 126. 0 0. 83 123, 0 0.81 126. 0 0.83 131.0 0.86
250 90. 5 0,92 89. 0 0.91 90.5 0.92 88. 0 0. 90

300 86. 5 0. 95 65. 0 0.93 65.0 0.93 65. 0 0.93

350 49, 0 1.03 48.0 1. 01 48.0 [.01 47,5 1. 00

MY - RS SHETRERSH
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% 11-64% M R U O 51 3RS

(Kphic X % 513k S {EEdRED)

FHEMELBRER (3/T)

HeBthf s 250°C X 10, 000hr 300°C X 10, 000hr | FE4:fE742E LA0ER
me | oy | TR | VUMH | TS | MW | ERAE | W
(WPa) | ookt | Pa) | roott | (i) | ootk

23 184.0 0.94 189. 5 0. 97 161. 5 0.83

100 175.0 0.92 I81.0 0.95 162. 5 0.8b

150 168.5 0.85b 174.5 0.93 153.0 0.82

A 200 119.5 0.83 128, 0 0.89 120.5 0.84

2a0 87.5 0.91 87.5 0.81 82.5 0.86

300 64.5 0.93 8l. 5 0.89 57.5 0.83

350 46. 0 0.98 45,0 0. 96 41.0 0. 87

23 177.5 0.92 182.0 0. 95 171.0 0.89

100 168. ¢ 0.91 173.5 0.94 168.0 0.91

150 152. 0 0.85 166.0 0.93 158.0 0.88

B 200 118.5 0.80 128.0 0.86 121. 0 0.81

250 85,0 0.88 85.0 0.88 83.0 0.86

300 63. 0 0.93 8l. 5 0.91 59.0 0.87

350 45. 5 0. 98 43. 5 0.94 42, 5 0. 91

23 182.0 0.93 186.0 0.95 167.0 0. 85

100 171.5 0.90 176.5 0.93 165. 5 0. 87

150 155, 0 0.83 168. 0 0.90 167.0 0.84

C 200 120.5 0.79 127.5 0. 84 122. 5 0.81

250 88.5 0. 90 84. 5 0.86 85.5 0.87

300 65.0 0.93 61.0 0. 87 60. 0 0.86

350 48.0 1.01 45.0 0.95 43.5 0.92

N - ERRLE SHE TRARSH
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#11-5F% I R UREE O 5 RUR
(R & % 51 aRst SRR SR (RiEfE))

BRI R (4/7)

ROE Ar
23 0. 83
100 0. 85
150 0. 82
200 0.79
250 0. 86
300 0. 83
350 0. 87

ST - T ZEE T AN ST
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% 1-5 & MM R UMESEOSERE  HAMEAEER (5/T)
(ﬁﬁmiéaz%mﬁﬁﬁ%ﬁ)

st | 250°C X 1, 000hr 250°C X 5, 000hr 300°C X 1, 000hr 300°C X 5, 000hr
me coy | FE | WIIE | HBME | PUNE | ESfE | oM ﬁ@ﬁ FIHARS
(MPa) Lol | (MPa) Lok | (MPa) LDtk | (MPa) & DLk

23 85.5 0. 89 85.5 0.89 83.5 0.87 85, 0 0.88

100 88. 0 0. 88 87.5 0. 88 86.0 0.86 86. 0 0.86

150 86. 5 0. 87 86. 5 0. 87 85.5 0.86 87.0 0.88

A 200 78.0 0.84 77.5 0. 84 79.5 0.86 80.5 0. 87
250 65. 0 0.90 64. 5 0. 89 64.5 0.89 64. 5 0.89

300 46. 5 0, 94 46.0 0. 93 46.0 0.93 44.5 0. 90

350 31,0 1,00 3L.5 1.02 30. 0 0.97 30.5 0.98

23 82,0 0,75 79.0 0.72 78.5 0. 72 82.5 0.76

100 84,5 0. 76 84.0 0.75 80. 5 0.72 81.5 0.73

150 82,0 0. 76 81,0 0.75 78.5 0.73 80.0 | 0.74

B 200 79.5 0. 80 78.0 0.79 77.5 0.78 79.5 0. 80
250 64.0 0.85 62. 0 0.83 63.0 0.84 61.0 0. 81

300 46.5 0.96 45,0 0.93 44,0 0.91 44.5 0.92

350 30.0 0.94 31.5 0.98 29.0 0.91 | 30.0 0.94

23 83.5 0.71 81.5 0.69 80. 0 0. 68 85. 5 0.73

100 87.5 0.74 83.5 0.71 80, 5 0. B8 83.5 0.71

150 85.5 0.76 81.5 0.73 83.0 0.74 81.5 0.73

C 200 83.0 0. 81 79.0 0. 77 78.0 0.76 80. 5 0.78
250 65. 5 0. 87 64. 5 0. 85 64.0 0. 85 63.0 0.83

300 47.5 0.93 46.5 0.91 44.0 0.86 45,0 0.88

350 31.0 0.95 310 0.95 30. 0 0.92 30. 5 0. 94

WA - dRlEE R Em TS
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B 115 & I R USEE o5 RRE  FHURAIERR (6/7)
(REghiz K 5 0. 2%t JEIBAR 50

wast | omm 250°C X 10, 000hr | 300°C X 10, 000hr | FE&BE/ S L4
ey ccy | TR | RIIAT | RO PMMAT | FiiE FuEIEy
MPa) | Eoi | (pa) | Lo | (Pa) | b0k

23 85. 5 0.89 84.0 0.87 71.5 0. 80

100 85. 0 0.85 84. 0 0.84 81.5 0.82

150 86. 0 0.87 85.5 0.86 81.5 0.82

A 200 78. 0 0. 84 77.5 0.84 74.5 0.81

250 63.5 0.88 62. 0 0.86 58.0 0. 80

300 45.0 0,91 41.5 0. 84 39. 0 0.79

350 29.5 0.95 28.5 0.92 26. 5 0.85

23 81.0 0. 74 77.5 0.71 85.0 | -0.78

100 81.5 0.73 80. 5 0.72 91.5 0.82

150 79.0 0.73 79.0 0.73 86. 0 0. 80

B 200 75.0 0.76 76,0 0,77 76. 5 0.77

250 60. 5 0.81 58. 5 0.78 59,0 0.79

300 44,0 0.91 41.5 0. 86 40. 5 0.84

350 28.5 0. 89 27.5 0. 86 27.0 | 0.84

23 83.0 0.71 80. 5 0. 69 78. 5 0. 67

100 | 840 | 0.71 0.5 | 0.68 | 845 | 0.72

150 82. 0 0.73 79.5 0.71 81.5 0.73

C 200 78.0 0.76 77.0 0.75 75.5 0.73

250 63. 0 0.83 59. 0 0.78 60.0 0.79

300 45.0 0.88 41.0 0. 80 41.5 0.81

350 31.5 0.97 29. 5 0.91 28.0 0.86

MR - iR SHMITsbk=latt
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& 11-5 3% ¥ R U o 31 iREER
(Hghic X 5 0. 2% RS RS (R KE))

FHAMEMER R R (7/7)

BBE Ay
23 0.67
100 0.68
150 0.71
200 0.73
250 0.78
300 0.79
350 0. 84

Ere - Rl SEETRENS
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12. 7 0 —74514

(1) Bt
- fHEAL DB B2 RICRT 3EAEZMA L Lz, BB, JIS H 4100 : 2006 (Z1¢
T, BEROLHREEO—REE L 0 R @Y LTna,
(1) RV ORENY— T, LA EThienicd, —REL e
MoRFHME LTRBRE D HLUARE T2 &1, ElEH
L7 Pl
B A - MFMrmRS A (JIS Z 2271 : 2010 (ZHEHL)
- BB : JIS Z 2271 : 2010 12 K &,
- B IRLAE : 200, 250, 300 BT 350°C

Feks. SRERPERIIEERY 10, 460 B (GRREET) TH B,

(2) RBAFER
- 7 e v MRS 12-1 IR U 12-1 FISRT, BERMEZ—Y > - 37— -
SNTA—=H (LIF TIMPL 25 ) 2RV TR TEBEIR L2k AT, 100, 000hr
7V —FREW & U 60 R 2 ) — T & OMEEAT -7, P IZB T 5 ERT. B
AR CELNRARE EMEOED " FMRENERD L REHE LTI3 LEDL,
W7 ) TR E LU TOEEY Th 5,
IMP = (T+273.15) (13+1og t,)X10"3 = 13.31—3.36(logo)
2T, AT ORBRLTOLERY THS,

T : JREE(C)
t, : TEWRRER] (hr)
a 1 77 (MpPa)

F72, 100, 000hy TZ Y —7REWT &£ C o7 U — 70220 T, 100, 000hr T2 U
— W & AR U 2 IS xt L CRERRE R W R R AR o =10 23 L 7RIS D, 3702
B, 1,000,000hr T2 V—TRHiE4E LHEEEAE LTRE L, &7 U — 7Rl
RETOLEY THD,

LMP = CT4+273.15)f134k10g t,)X107% = 12,61~3, 18(loga)

fix OBREICEWTHHLAEZ V—7REME S, R UNREEAFHAL 5K TRFC 2000C—7E
CARE LG ® 60 R 7 ) — FRENTE & & 55 12-1 |ITART, 60 FRITHITIZE S ko
J& A% 200°C T 15, 3MPa Th 5,

BH—EEZ V—7HE7T oy bR 1222 (RUE 12-2 RIZTRT, ERZ V-7THEY
IMP & LTI CERERT D LETO LB &5, P ICKT 27K, ERARBTES
N EEREOEO RN/ N E 2D LI REHEE LT I3 LEDE,

IEpr R - ERSIE SEETRRNSIT
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ERZV-—-THEILTOERBY THB,
LMP = (T-+273.15) (13—1ogé) X103 = 12.77—2.51{logo)
I, ARG 0RFELTOERY ThHB,

T : BE(C)
£ COER 7 Y R (hr )
o o Ji 3 (MPa)

ZhERWTS, (0.01% /1,000hr @7 ) —FHEE24 U D TOFHME) #FHL =,

W - mipstl SHEETEFASE
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1000 - . - .
200 : 250 : 300°C
100, 000hr 100, 000kr 100, 000hr
2257 2.75°C ;
109, 000 100, 00Chr |
PRy Y — TG = : : : :
LiP=13. 31-3. 36 (fog o ) : :
100 / : !
= . ; i
By + ‘
= : : :
B B 7 U — PR S | ;
& (WML o =10) ; : ;
10 LMP = 12.61-3. 18{log o) § :
P — TIEEEE GERTT) BT, | ; :
1 . . H N M
6 7 8 9 10 11
LMP=(273. 154T) {13+log t, ) (% 10%)
%121 a7 — R W] 772 » b
1000 . ; . . :
200°C : 250°C ©300C
0.01%/1,000hr 3 0, 01%/1, 000hr 0. 01%/1, 000kt
25C PR '
0. 01%/1, 000hr ¢ 0. 01%/1, 000hr
100 :
e : :
w :
& :
R :
by SERgER 7 Y — A i
10 LMP=12. 77-2.51 (log o) ! ;
1
7 8 9 10 11 12
LMP=(273. 15+T) (13-log ¢ ) {x10%

T2 RA-—E¥RZV—7EHETa vy b

o el - mRiRE It TR T REASH
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#12~13  0.01%/1,000hr 7 U —738 &, 100, 000hr REWMHE & U8 60 SERIMEMBE E (1/3)
() fli & DIBEEIZ 34T 5 0.01%/1, 000htr &7 U — 7 il X

R 0.01%/1, 000hr 0.01%/1, 000hr
C) {ZRRT S LMP &ijﬁé
(x10%) (Mpa) 1)
100 7. 46 (129.0)
125 7.96 (81.6)
150 8. 46 {51. 6)
175 8. 96 (32.7)
200 9, 46 20.7
225 9. 96 13,1
250 10. 48 (8. 3)
275 10. 96 (5.2)
300 11, 46 (3.3)
325 11. 96 (2.1)
350 12. 46 (1. 3)

(@EL1) () Mo, 7 ) —7REBRE I LI iRAELUF U3 L
TR DIMEETH D,

ST - R CERETERAST
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#12-13% 0.01%/1,000hr 7 U —785 X, 100, 000hr REMTSE & B U 60 SERIMEMT R & (2/3)
(b) i~ OIREITE T S 100, 000hr fElbreR &

T Y o 1) —
ﬁf 100 $§;%éj %%;%éj
' (MPa) (=1} (MPa) (1)
100 6. 72 (92.0) (71. 2}
125 7.17 (67.6) (51, 4)
150 7.62 (49. 8) (37.1)
175 8. 07 (36. 4) (26. 8)
200 8.52 26,7 19.3
225 8.97 19. 6 13.9
250 9. 42 14. 4 10.1
275 9.87 (10. 6) (7.3)
300 10. 32 (7.8) (5.2)
325 10. 77 (5.7) (3.8)
350 11. 22 (4.2) (2.7)

(1) () POEE, 7V — 7R A 5250 U7 B T XIS AU TIZ

BT HIHFETSH S

§512-13  0.01%/1,000hr 7 U — 2 8 X, 100, 000hr MW & U8 60 EERIRERRAR S (3/3)
() 200°CIZ 331F B 60 ERMLIT IR &

| Ty Y — By ) —7
{5, LMP
ﬁf ) R & TR &
(MPa) (MPa)
200 8.86 21.2 15. 3
AR - g SEHERITHEEASH
50
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Fle-2k 7 ) --7REBGEHER (1/2)

it f;ﬁ Ao | RMISE | RSP | RO | R
Ry C) (MPa) (hr) (E# 13) (%) {%)
200 64. 8 171. 6 7.21 31,3 86. 1
200 44. 1 3016. 6 7.80 39,9 89.9
200 34.5 10376 (GRAHIHT) (8. 05) - -
250 30. 8 472.3 8. 20 66. 8 92, 8
250 25. 2 2542. 7 8. 58 65.5 93.5
250 21.5 11208 (M) (8.92) - -
A 250 20.3 | 8454, 3 GRALET) (8. 86) - -
300 19.5 395. 3 8.94 61.3 94,7
300 18.9 356. 5 8.91 67.9 96
300 20.0 288. 7 8. 86 57.8 95
350 18.0 24,1 8. 96 62. 3 93
350 13.0 248. 9 9. 59 90. 4 95
200 64. 8 318.0 7.33 49 84. 4
250 27.7 1860. 1 8.51 - -
B 300 21.5 250. 8 8. 83 69. 4 92
350 18.0 29. 8 9. 02 89.1 93
350 13.0 322, 9 9. 66 66. 9 95
200 25.2 5831 (AMBEWT) (7.93) - -
250 24.1 | 5830. 8 (ARAEH (8.77) - -
C 300 19.0 1056. 5 9. 18 74.8 92.9
350 18.0 45. 0 9,13 82.7 92
350 15.0 164. 8 9. 48 89,1 96
WA - IEEANE SEET NS
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M2k 7Y —7RBREARR (2/2)

HERH FABRIRLRE Iy EBHET Y —THE LMP
5 (°C) (MPa) (hr=1) (EH# 13)

200 34.5 2.0X10™¢ 8. 05

250 25. 2 3.5X107% 8. 58

250 20. 3 1.5X10"% 8.86

A 300 18.9 5.7X 1074 8.91
350 18.0 8.5x107 3 8. 96

350 13.0 7.4X10™ " 9. 59

200 64. 8 2.6X107° 7.33

250 27. 7 2.4X1078 8. 51

B 300 21.5 4.6X10"4 8. 83
350 18.0 6.3X10"? 9. 02

350 13.0 5, 1X10™* 9. 66

200 25.2 53X 1077 7.93

250 24. 1 4.4X107° 8. 77

C 300 19.0 8.3X 1075 9.18
350 18.0 3.9 1070 9.13

350 15. 0 1.1x107° 9. 48

SR - RIS SBE TR
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13, B3 (Rpghi%)
(1) ABRGA
CERBT E 2 RICRT IEAENER L Uik, BB, JISH4100: 2006 W25 T,
WP 0030 R GBI 0 — AR ER X b FRE B LT B,
(F 1) R ORESRE— T, BABE{TD2RVo), —REEE MR
ORFELE L THRBRAMY B LB E T2 &1, EOEHEL
Toe
- B4R : 250°C T 1, 000hr, 5, 000hr JL TR 10, 000hr
300°C™T 1, 000hr, 5, 000hr K UF 10, 000hr i8R EHENIH % 1T - Tz,
¥ 7-.620°C X [0hr fRFFH4 0. 3°C/hr THIFENGA L= E2fte & LB 21T -
e
g c JIS Z 2242 : 2005 V ./ v F Iy M E—IREE R & Ry iz,
< RERGE 1 JIS Z 2242 1200542 X B,
- AENRAEE . —40T
* RLdE DRI AL X TR R ORI A E L

(2) HERFESR
B 131 BRUE 13-2 FW o v VB lRRRE R 2 8T, N X o TRk, R
HANF— RO L RIS TR T 203, WKL 2 EERBHEERITEN,
E, BRIV THIEERIREAT T, RHERGESEEZ0 (BE2) Tholk,
5 13-1 RIS % £E Ui # om oI R SRR 2 R,

SR - iR E CEETHERS T
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Q@ € TIEN @ WIRIEESIELG 14000 0T X 2,008 {2% 14000 01X 2,052 (T )

78°T. | €Ll 6L°1 6T GL°T 081 6% T 9 0%~ D
; ; ) ) ; ; ; - ()
761 051 €Ll 08I 851 GL T 18°1 8¢°C 9 0% g q
2971 €51 L9°T LL'T £9°1 69T 18°1 822 9 0% — v
09 15 69 ¥9 19 99 L9 Z9 9 ov— 0
0L 9¢ £9 g9 €9 89 0L ¥9 9 0% — (z00/1) |
A le
59 69 €9 69 1. 7] 8. 89 9 0% — v
8 162 LY I 6% £g ¥S 0g 9 0v — () D
99 Sy 08 rd Ig iz 99 I 9 0 — o = dq
Z5 L¥ 0§ 96 LG 09 29 ¥S 9 or — At v
(O AGrads |(C)FErak| ()G | ( 0) BhErae| ()Y B | (0 T () BBk () Bk
(2.) =S5
(e 1000 ‘S | Y000 ‘T (1 14000 ‘G | Y000 'T N H X
1 %WM%H 000 ‘01 Mo 00€ Mo 00¢ +1000 01 xﬂo wa Mo Mmm A B B
L i VAODOOM C] ] % anmN o &)
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g XE o Aok by ) A2
G002 : Z2¥22 Z SII LY
(H¥EWHE— A A2 L& 7 A) G002 22832 2 SIS e L
F00EV-GN BK
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B13-2F% Ty —ERsEREAREE R (1/3)

s IR e o '
{,it?ija“ - L %t%;fﬁl,—éf R @r@ﬂ% REMEH 4

& (C) (1) (J/cn®) {mmm)
—40 62 78 2.62
LA® —40 65 81 2. 88
—40 62 78 2.76
mL —40 44 55 1.64
THMA —40 44 55 1.86
—40 46 58 1.91
—40 71 88 1. 63
L5 —40 68 85 1. 86
250°C X —40 68 85 2, 05
1, 000hr —40 54 68 1.76
T F7 1A —40 54 68 1.76
—40 57 71 1.81
=40 60 74 1. 69
LA —40 60 74 1.79
300°C X e 4() 60 74 1.85
I, 000hr —40 52 64 1.75
T 4 40 52 64 1.72
—~40 52 64 1. 80
w40 68 85 1. 80
LJm —40 68 85 1.73
A 250°C X —40 62 78 1.80
5, 000hr —40 54 68 1. 69
TR —40 54 B3 1.68
—40 52 64 1.61
—40 57 71 1.63
LA —40 54 68 1.70
300°C X —40 54 68 1.79
5, 000hr —40 44 55 1,65
T5A —40 46 58 1. 69
—40 44 55 1.56
. —40 57 71 1.59
12050050:r T H7 =10 57 7 1. 69
' —40 57 71 1. 60
. —40 49 61 1.48
13000083(; T F 10 16 58 152
' v () 46 58 1. 59
—40 59 74 1.81
L@ —40 58 72 1.58
SEAfEREL —40 58 72 2.16
L —40 44 55 1.27
T 5 —40 46 57 1.53
—40 49 62 1.38

P e ———
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5 13-2 &

T b R (2/3)

R

= = 3 frors 21 f L
@Eﬁtjﬁ g TR ﬁﬁ%ﬁdﬁ L fﬁﬁ%ﬁz FRMEH B
e (C) (1) (J/em?) (mm)
—40 54 68 2,53
LAm - 40 60 74 2,58
—40 60 74 2.70
wL — 40 44 55 2.25
THM —40 44 55 2.09
—40 44 55 2.11
— 40 62 78 1.92
L5 —40 60 74 2.21
250°C X —40 60 74 1.83
1, 000hr —40 52 64 1.66
THMm —40 52 64 1.55
—40 52 64 1.67
—40 54 68 1.78
L7 —40 60 74 2.38
300°C X —40 57 71 1.87
1, 000hr —40 49 61 1.58
THMW —40 46 58 1.55
—40 46 58 1.61
—40 57 71 1.86
LJ5m —40 62 78 2. 06
5 250°C X 40 60 74 1.86
5, 000hr —40 49 61 1.61
T J7m) — 40 49 61 1,57
—40 49 61 1.55
—40 54 68 1. 80
LAm —40 57 71 2. 05
300°C X —40 54 68 1. 89
5, 000hr —40 44 55 1. 54
T M —40 46 58 1.58
—40 44 55 1. 49
. —40 52 64 1.64
12050050:r THm 40 5 84 1,59
’ —40 49 61 1.52
. —40 44 55 1.56
13000050; T I —40 44 55 1.48
’ —40 46 58 1. 46
—40 61 76 1.95
L 5Mm = 4) 62 77 1.94
SEEBEEL —40 64 80 2.06
ALER 40 50 63 1.91
T 51 —40 49 62 1. 89
~40) 50 62 1.88
SENRAINY - REdRAE I T RE TSRS
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#£13-2F vy A P—mREBEER (3/3)

WL

ﬁ#%fcji o 2 S %ﬁﬁ%iﬁ)ﬁ LR ?ﬁi%ﬁzﬁ FRE L B
= (C) (5 (J/cm?) (mm)
—40 57 71 2.77
LR —40 57 71 2. 54
—40 60 74 2.78
%L 40 a1 51 2. 15
THR —40 41 51 2. 02
—40 41 51 2. 06
— 40 60 74 1.72
LA5M —40 62 78 2,10
250°C % - 40 60 74 1.83
1, 000hr —40 46 58 1.72
TAm — 40 46 58 1.67
—40 49 61 1.73
e 4() 54 68 1.74
LEm —40 57 71 2.34
300°C % w4} 57 71 1.88
1, 000hr — 40 46 58 1.55
TKHM e 4{) 46 58 1.65
—40 44 55 1.57
— 40 57 71 1.76
LM —40 62 78 2.11
c 250°C X —40 60 74 1.92
5, 000hr —40 46 58 1.54
T 7517 —40 46 58 1.56
- 40 46 58 1. 60
— 40 52 64 1.78
LFm —40 54 68 1.99
300°C X —40 54 68 2. 00
5, 000hr e 40) 41 51 1.56
T 7710 —40 41 51 1.50
40 41 51 1.53
. — 40 49 61 1.65
1205000(:0)1; THMRA w4 ) 49 61 1.48
’ —40 49 61 1.53
. - 4() 41 51 1.52
13000050; T 771 —40 41 51 1.37
) 40 41 51 1.39
—40 54 67 1.87
L F71A] —40 53 67 1,90
e EL —40 51 64 1.83
L3R —40 43 54 1.80
T A —40 43 54 1.78
—40 43 53 1.74
MR - TR SHE TR
57
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14. &t
JIS H 4000 A3004 i3 MA@ T LI =0 ARETH D, BTLBIRREOM 2 E
RanBARICEER IR TWE AR y MITEPAEEN A~ v 2R ERICHD Z L,
Eie, REHRETCRT S ERMMUAO TRIZESNMTHS Z L bEEOEEITR.
&SV T, BEShESERBECE DY TR,

« SREHERTRFIZ 25\ T MSF-21P BUpLfs RiF s e 77—k (135 BRK) ficm R A MEH:
N5, 73 =0 AT D BARK~OFEMERE 14-1 RORT LB Y| ERAERERTHR S —
AIKIZEB O TIHE T 0. 127/ LT (0. 348pn/ BEAT) Th o, 7o, HZERRAFDIR
EERZEELTH, BREDT 0. 5m/FLT (1 4um/BECF) BETH YRRV, 728,
¥ 14-1Fid, 7A=Y AT A L0 THL, BWHITHES LA TH S5 MB-A3004
Mizxf LCHOREZERTH2 L BELbND, E6IL, TAI=v AL T, fEE
EETOEIBAREERTALI =0 ABE S 2 R BRIEHATE 2 LT 5980 5,
{8 BB 7 — v DIF 2 BRIRBE I 13 D M OWAREE (2. 7% Y it L THo/h & vz &4
5. AAZy MIEATBT A I =7 A54I250ThIE 5 BIZe+ A&tz B v &
T E 3,
- BLITREIREF I &R v A 2 NI HAET HKIERICS HEN 20 THRIMBEBPER S, K
ML A REE2E D Z L LB EOEITRECIZ < 2d, ¥
s T A =y AEETEAT 2RO H 2 RE&BIT. LB, MEU—KE (RiELH
MEein) WHERENL AT VLA, REHNER V=7 Thd, TALRMERIZNT
BT NI =7 AEEOHEN~ORBIIZLA LRI EBAMbA TV,

T - Bt S HET RS

63

85



MR - mRISE SEET RS

% 14-1 it i 4 (0

64

[ iissmord, Fame LET,
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15. BREFERIR

FEEBRABEFARMEE (BPEHRM JSME S NJ1-2012) (BAHERSS 20124F 12 ) (BUF [0
Bl 29 ,) OFHMEHERA A BS54 UL, 5 2-2 RISTTHEEIZE 11-5 IR UHE
11-7 BUZRT b vy RA—7 0 6f M LEFRE2E 15-1 #iTRT,

F15-1k FBEICBITIWEERES,

BEE(CC) | —40 325 | 350
75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 | 300 | .y iy

HA ~40 '
WRIZHEIT S 85 _ _ _ _ _ n - _ _ — — -
WAREES ¢, (MPa)
MR 1,000 | 1,000 | 1.000 | 1.000 | 1.000 | 0.963 | 0.901 | 0. 814 | 0,705 | 0. 582 | 0. 459 | 0. 356 | 0. 298
(FL¥ FA—7)
ME2higs = .
*“jﬁﬁﬂﬂt*‘?“ 0.668 | 0.683 | 0.684 | 0.691 | 0.704 [0.722|0.742 | 0. 760 | 0.773 | 0.783 | 0. 791 | 0. 806 | 0. 843
(L FH—F)
SyaXRyX A, (MPa) |
(=RRUFERES ,, 56 56 | 56 56 56 | 56 56 | 52 46 38 30 24 21
Feahis)

(#1) 325°C. 350°COMEILREELE COMMETHY, REETITRV,
Ry :BERVCRA—T (LOEBZAHIT 10 ~EE)
=25 79491 X 10”12 T 51, 66013X10" 10T+ —8, 26469 %10~ 8 T3 +2,25276X10"°T 2

—1. 41233 X 1073 T + 1. 02372
S, WIRIZIE DM ABEME (MPa)
REShZIRAC L IR A« WA IC T 22 E ™ 0. 2% A D (B/ME R v B —27)
==1.12046 X 10712 T 51, 01356X 1079 T *+3.26910X 10" 7 T 34, 40188 X 107> T ?
+2. 62581 %1072 T +0. 625057

I - R CHRETHEENET
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16. RREF5I9RIE S
TR OBHMBHRRN A N T A L L, 5 2-2 FITFTHREMEICZE 11-4 (R UE
16 AT b K70 EHL-RELE 16-1 BIZFT,

FE16-1F RBEELZBTAIHRHBIERES,

RECC) | 40 325 | 350
. ~40 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275 _. 300 | ooy | grny
HRIZBITD 5 | — B B 3 N B B B _ _ j ~
BB S HLEME S ¢ (MPa)
SIRMAIER T 1.000 | 0.999 | 1. 000 | 0.983 | 0.932 | 0.852 | 0.750 |0.636 | 0,522 | 0, 4210, 341 | 0, 284 |0, 245
(FlL FH—7)
s 74 . P2
ﬁm{ﬂimﬁ‘f\? 0.828 | 0.859 | 0.849 | 0.834 | 0.817 | 0.803 | 0.796 |0. 796 | 0. 804 | 0. 818 | 0. 837 | 0, 857 | 0. 871
(kL kh—7)
S:XRoxXAp (MPa)
(=iRat5hRmE 8, 183 | 183 | 153 | 151 | 140 | 126 | 110 | 93 | 77 | 63 | 52 | 44 | 38
Righig)

(1) 325°C, 350°COMEIRAMIRE TOMMETH V., HEM TRV,
Rr:iREM>FA-7 (LOEFBZDI51E10~EIE)
=—1,05417X 10" 12T 542 10725 X107 ° T4 —7. 74787 X 10" " T *+1, 06161 X 10~ 1 T 2
—5.69189X 1073 T +1. 09402
S WIRICEIT A5 EHEME (MPa)
RSN IRBELLER A 1 ¢ R Ic Rt 2Dtk B IR E bk (/ME h LY A7)
=] 41195 X 107 10T 441, 22362 X 1077 T 33, 33818 X 10~ ° T 2 +3. 03301 X 1073 T
+0. 771645

MM - ARIRHELE ZEBT RS
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17. BEUS DA E
TRHEHRES ) ORFSTEHER A A K5 A viziEe L, 15 R 16 HORBRERIAL, FHLE
BREYE 1T-1 RIZFT,
2B, BU-TREFRT LOAS XReXAr 1220T, R OFMMEHRAA A k7
AT L1/3StXRoXAr EheoTW3, [FREBE] OFRMEHERL A R34 THRA
LTW5A L L{EFIZ20WT, TAI=y AE84E THRIRIBEREIZS T 5B OT LR 5 5hIE
M LR STV S 92 SRR I BV TEIRSOF LR I 4F 5 HEL I EASBARE TRV,
FOid, AR ME 25 L 5T, BB TR L OEEERT S,

F17-1F%F FRECRBIIDRENE/IRES,

—40 325 | 350
HBURE (C) 75 | 100 | 125 |150 | 175 | 200 | 225 | 250 |275 | 300 |...) @
~4{0 ‘ ®1) | GED)
1/3S; (MPa) 6LT| - | = | = | = | - o~ | = - - - -
LOBSyXReXAr g | 1509|504 505 | 47.0 | 42.2 | 368 {312 ] 250 213
2/35,, (MPa) P e e

2/38 X Ry XAy

:Htié 37.9 | 35.0 | 30.9 | 25.8 | 20.6 | 16.3 | 14.2
(MPa} -

R/MEE (MPa) 37.8 | 38.7 | 38.8 | 39.1 | 39.9 | 39.4 | 36.8 | 31.2 | 25.9 | 21.3 | 17.6 | 15.0 | 13.1

S, (fPa) 37 37 37 37 37 37 36 31 2h 21 17 14 13
(FE 1) 325°C. 350°COEIEH@IRE COFIM TH v, HEMTIEHR,
S,o DIROBRRA () OREME  (Pa)
St CHIROBETR X DREM  (MPa)
Ry SR T ORERE (W) SEROERA (1)
R GREET OFRME /S HIEOS] R S

TERTHIN - BEdRAE e SERTE T R
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18. 2313650

THBHER | OFBMEHERET A RI A 2 il L, 12,38, 15, JER U 16. HOER* 3L,
P L 7R & 5 18-1 RIZR T,

fe¥s. B 18-1 RICTT 1/4S:RUVLO/M4S X RoXAp (20T, TR oFRME
BRAFAEIAUTIE 1/3.58 1 RO LI/3.58 XReXAp LizoTW3, [REHRE O
WMEHRMA A KF 4 TRALTOS LUEIZ20T, 7A=Y A5 TRIGRMERIEICS
T B BT R I 5 AR IR A TV B DAY, IR AT 35 THIR O 2R
TR D RS R ASEARE T3z, 7. GRECL/3.5 0%, SERFEEN D DA RRERE OB &
LTWRNWZ ERbEDBRIFETH B, LiciioT, RFHRAFME RS L2, FHMB T
L0 ARV 1/4 AT 5,

O - fERAEE SEETREA A

68

90



#18-1% BEECBITAHFEIEGHS

FRERIREE (°C) :38 75 [ 100 | 125 | 150 | 175 | 200 | 225 | 250 5;5 ) 333 {33;215 } (Bf 10 \
1/4S ; (MPa) 46.3 - - - - - - - - - - - -
LOMAS X ReXAr | 503 | 397 | 303 379 35.2 | 3L.7 | 27.6 | 23.4 { 19.4 | 16.0 | 13.2 | 1.2 | 9.9
{MPa) S
2/3S,, (Pa) §6.7 | - - ~ - - - - - - - - -
238, 0 XRyX Ay | o 387 388 39.1 | 39.9 | 39.4 | 37.9 | 35.0¢ : 30.9 | 25.8 | 20.6 | 16.3 | 14.2
{MPa) Do
S ravg (MPa) - -~ | 92,0 67.6 | 49.6 | 36.4 | 26.7 | 19.6 | 144 [(10.6)] (7.8) | {5.T) | (4.2)
S pnyy (MPa) - - |{7L.2)|(s1.4)| 37.1 | 26.8 | 19.3 | 13.9 | 10.1 | (7.3} | (5.2} | (3.8) | (2.7}
10 &/m - - - - - - | 672 - o078 - 0.87 | - 0.73
F,.. - - [{0.67) | (0,67) | (0.67) | {0.67)| 0.67 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67
F.v:Srave (MPa) - - (617 (45.3) . . 9.7 | (1.1 (5.2) | (3.8) | (2.7}
0.8 ppyn (P2) - - ene @ || ELe | 155 e 81| 68 | @D | 60| @
L0Sc (MPa) - - a0l GLe |Gy 207 | 131 |63 | G2 @Y || 0.3
Ml (MPa) 37.8  38.7 | 38.8 | 37.9 | 20,7 | 2.4 | 155 1.2 | &1 | 52 | 33 | 2,1 | 1.3
S (MPa) a7 37 37 a7 29 21 15 11 8 5 3 2 1

(1) 275°C, 300°C, 325, 350COEIEMEBE TOFMETSH Y, BEETIIRW,

(FE2) () No¥E, 7V —7RBREUY U — 7R % 32 U 7R BELUF O3S A BL R
BUSMFETH D, by ) —7HBHEREIRFECER T SREME LY b/ SRiE s 72
S TeE (Fiehh 150~175C) T8 W T, REMOFHlioZHIiZs U —7FEZ A L

7‘:-
‘-0
Ravg
Rmin

Sc

avEe

F

avg

n

EN3AOME
n=Alog(# UV —7TEHrRERD / Alog (7))

ERRI - AR SHEET RS

69

© 100,000 hr TOMWIET &4 L 5857 (WPa)
: 100, 000 hr TOWMTEA CHR/INES (MPa)
D 0.01% / 1,000 hr @Z V=T HEER £ U DI OFHE
DS e KB AT BEE, 2L, 067 BEAARWEET B,

=10 (1/n)

100, 000 hr TOZ Y —FRERRISR OxFEL & IS A Ok & ofifRoOEE TTFR T
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19. F O bRk
19. 1 #dpit
MIRESR hEA, REEEEZRELLEREEZE 191 EIZLTT,

19, 2 B FESL
HERMETER . AN ERRUGET Vo R E LR 2 E 19-2 BIDTT.

19. 3 FRIERMRE
IR AT LR A 19-3 RIZTT,

M - B TSR TRERS
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F19-1®R MR ORDMIERE (1/3)

ME MB-A3004
HBF L— W7 T v ak
A AR A E 3
AT EHARATT = 3 ErA, B, C
HERHT R EE Fe#A R AP R
55 (’C) (J/ (kg K)) (m®/s) (W/ (n-K))
25 900 6.11X107°5 150
100 903 B, 41X 1073 158
150 941 6.54X107° 167
A 200 984 6. 49X 1073 174
250 996 6. 50X 1075 176
300 1040 6. 49X 107 ° 183
25 908 6.01%107° 148
100 892 6.44X 1075 156
150 922 6. 46X 1075 162
. 200 945 B, 50X 10™° 167
250 973 B, 47X 107° 171
300 1010 6, 48X 1073 178
25 894 6. 04X 1073 147
100 899 6. 34X 1078 155
150 924 6. 46X 1075 162
¢ 200 943 6. 45X 1075 165
250 982 6.45X 1078 172
300 993 6.39X 1075 173

e N e e O (W e
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B 19-1 & M OBMMRIERR (2/3)

MHE MB-A3004
B ik LT F ik
FEAMAT BT A 3
TG R AT 5 Rt A, B, C
B0 250°C X 5, 000hr 300°C X 5, 000hr
M | RE o iR | BdmiE® bt BTCE | B rEse
5 (C) (J/ kg -K)) (m®/s) W/ (mK)) | (J/(kg-K)) (m2/s) (¥/ (w-K))
25 875 6.52% 1075 155 875 7.05X1075 168
100 905 6. 76X 1072 166 912 7.17X1075 178
150 934 6.82X 1079 173 927 7.12X107° 180
A 200 951 6. 80X 1073 176 943 7.09%10°° 182
250 970 6.80X 107 ® 179 958 7.02X 1075 184
300 1000 6. 74X 1075 184 963 6.94X 1078 182
25 885 6. 40X 1075 155 888 7.06% 10 % 171
100 920 6. 68X 10" 5 168 918 7.07X 1075 177
150 953 6. 7TIX 1075 175 939 7.06X1075 180
. 200 969 6. 70X 108 177 970 7.03X 1075 186
250 991 6. 76X 1078 183 996 6.99X 1075 189
300 1020 6. 65X 1075 185 1010 6.90X 105 190
25 899 6. 41X 1075 157 891 6.52X 1075 171
100 924 6.60X107° 166 925 6. 79X 1075 171
150 937 6. 63X 10 ° 169 932 6. 79X 105 172
© 200 959 6. 65X 105 173 959 6. 73X 1075 176
250 978 6. 65X 1075 177 976 6.72X 1075 178
300 988 6.59X 1075 177 939 6. 61X 1075 178
SHTIN - A SHTT RS
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#19-1 & HERMoBMERIERRE (3/3)

HH MB~A3004
A H ik L—H—TFviaik
A4 BT AR 3
A RHE AT M A, B, C
L 520°C X 10hr, 0.3°C/hr
FEARE/E E LA
SRR {REE Hogh AL IR
&5 (C) (J/ (kg K)) (m?/s) W/ (wK))

25 936 7.18%X1073 183
100 973 7.24X 1075 192
150 987 7.20X 1075 194

A 200 1010 7.16X107° 196
250 1020 7.07X 1075 197
300 1040 6.92x107 8 197
25 870 7.21X1075 171
100 911 7.16 X107 3 178
150 933 7.29%X1075 186

: 200 956 7.21X1073 188
250 978 7,13%107° 190
300 1000 7,03X1075 192
25 876 7.00%10"5 169
100 918 7.09% 1078 177
150 943 7.06X 1075 181

¢ 200 964 7.00X 1073 184
250 988 6.80X107° 186
300 1010 6.80X107 % 187

ST - R SRR T RERNEG
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#19-23% Mo EERIERR (1/3)

Ry MB-A3004
HBR ST IR AR
AP T A E 3
FEAT A R AT 5 HEMA, B, C
e prove ‘
PR | RIE | RIMETR I
e (°C) (GPa)
25 7.7 0. 38
100 70. 3 0. 38
150 68. 6 0,38
A
200 66. 9 0.38
250 64. 7 0.38
300 61.9 0. 38
25 75. 3 0. 41
100 73.6 0. 41
150 72. 1 0. 41
B
200 70.6 0. 41
250 68. 7 0. 41
300 ' 66. 1 0. 42
25 74, 5 0. 41
100 73. 0 0. 41
150 71.6 0. 41
C
200 70. 1 0. 41
250 68, 4 0. 42
300 65. 8 0.42

MR - SRAREE e ST RS
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192K M O EERIERR (2/3)

BH MB-A3004
Bk : HAREE
T RHE AR _ 3
S BHTEAT = flisddr A, B, C
FAALEL 250°C X 5, 000hr 300°C X 5, 000hr
=y ; prr—— pr——
25 74.2 0. 41 74.1 0.4
100 72.4 0. 41 72.0 0. 41
150 71.0 0. 42 70. 3 0.4
A 200 69. 4 0. 42 68. 7 0.4
250 67. 4 0. 42 66. 8 0. 41
300 64.9 0. 43 64. 1 0. 41
25 73.6 0. 39 4. 1 0. 41
100 71.5 0.4 72.5 0. 41
150 70. 0 0. 39 71.3 0.41
° 200 |  68.5 0.4 69. 9 0. 41
250 66. 6 0.39 68. 4 0. 42
300 63. 4 0. 39 65. 5 0. 42
25 74.1 0.4 74,0 0.41
100 72.1 0.41 71.9 0. 41
150 70.6 0. 41 70. 6 0. 41
¢ 200 69. 2 0. 41 68. 9 0. 41
250 67.3 0. 41 67.3 0. 41
300 64. 6 0.42 64.7 0. 42

BERTHIMY - dEER R ZIE TSNS
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F19-2 % MEHOMEERRIERSRE (3/3)

MHE ' MB-A3004
Bk iRk
SR R 48 3
A EHE A5 & #aREA, B, C
520°C X 10hr, 0.3°C/hr
#ALTR X
sEalEaE Ll
e - P n
LR @E HENE T
55 (C) (GPa)
925 73.3 0. 39
100 71.5 0.39.
150 69.9 0.39
A
200 68. 3 0. 39
250 66. 3 0. 39
300 63. 2 0. 39
25 73,2 0.39
100 71.2 0. 39
150 69. 7 0.39
B
200 68. 0 0. 39
250 65.9 0. 38
300 62. 6 0. 38
25 73. 0 0.34
100 71. 1 0.34
150 69. 5 0. 34
C
200 67. 8 0. 34
250 65. 7 0,34
300 62.6 0,34

EWHR - EEE ZEE TR
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%193 R HEM oOBIEEREIERRE (1/3)

HHE MB-A3004
MBI BRI
TR A SR 3
FEADAL R A4S 5 M A, B, C
PRIRIREL (X107 Som/mmC)
PR IR
R ¢ K43 A @1 X4y GEU)
50 23. 30 22.90
100 23.90 23. 60
150 25.10 24. 00
A
200 25. 80 24. 30
250 26. 40 24. 70
300 28. 10 25. 20
50 23. 60 23. 30
100 24. 60 23.80
150 25. 40 24. 20
5 200 25. 30 24. 50
250 26. 40 24. 80
300 28. 10 | 25. 20
50 23. 80 23. 20
100 24. 30 23.90
150 25. 20 24.30
¢ 200 25. 80 24. 60
250 26. 70 24. 90
300 27. 60 25. 30

(1) Koy AIXBIFRIZRAE. BiIFiRD 0 URE £ CoOEYRIRAREE T,

ERTE - iR SR T RS
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% 19-3 3% R OMETRRENERRE (2/3)

HMH MB-A3004
A ik BBtk oMk
AEAT A BHE A S 3
S EHE AT = A, B, C
o 250°C > 5, 000hr 300°C X 5, 000hr
HAAESE T (X107 Som/mm°C)
vy R
5 (°C) KA BU EAB D K4ya (1) K4 B @D
50 23. 30 22.90 23. 50 23. 10
100 23. 90 23, 60 24. 10 23. 80
150 25.10 24, 00 25. 40 24.10
s 200 25. 80 24, 30 25. 50 24. 40
250 26. 40 24,70 25. 50 24. 60
300 28. 10 25, 20 26. 80 24,90
50 23. 60 23. 30 23, 80 23.00
100 24. 60 23. 80 24, 00 23,70
150 26. 40 24. 20 25. 40 24,10
. 200 265. 30 24. 50 25. 10 24, 40
250 26. 40 24. 80 26. 30 24. 70
300 28. 10 26. 20 27. 60 25. 10
50 23. 80 23. 20 23. 80 23. 00
100 24. 30 23. 90 24. 00 23.70
150 25. 20 24. 30 25. 40 24. 10
¢ 200 25. 80 24. 60 25. 20 24. 40
250 26. 70 24. 90 26. 30 24. 70
300 27. 60 25. 30 28. 00 25. 10

(1) Ko ARBISRERRE, BIXFR, 0 YHREE ToOVRBRREEZET,

SERTHEEL - dEdRIN I AR TS

78
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P 19-3F HEEMOBRIEREERIERRE (3/3)

HH MB-A3004
R Tk BRSO AT IR
AEMES R AL 3
SR BHEALT 5 HEEM A, B, C
BULER 520°C X 10hr, 0.3°C/hr
SEABEE L
AIERRSE (X107 “mn/mmC)
HERAHS B
& (C) R4y A GED) KAyB GED
50 22. 40 —
100 23. 90 23. 30
150 24, 50 23,70
A
200 25. 00 24. 00
250 25. 50 24. 30
300 26. 50 24. 60
50 22. 60 -
100 23. 80 23. 20
150 24. 30 23. 60
. 200 24. 90 23. 90
250 25. 60 24. 20
300 26. 70 24. 60
50 22. 60 -
100 24. 20 23. 50
150 24. 80 23, 90
© 200 25. 30 24. 30
250 26. 00 24. 60
300 27. 40 25. 00

(1) K5 AT ESEE. BIXEERE» O YRR TOFELHEERE LR T,

LEREIN - RS THE T RS

b 101



20. HR4HEe
8 20-1 MR U 20-2 RIZAFTENA LRy 23835 45062 #4 B TR A1100 44 5 [ sfRpit I R iF
o F R R OREED ® FoR, Bl R ST RN O #I1T o 725 | SRR IR bl
RLTWD, 5 20-1 METH 20-2 BIZRT & B0 PHEFRREHED 10%n/cn® ¥ T, HE LR
BRI R G RW I AR ENTE Y | ERFERETER O B EEIIFORMANTH H Z
&b B oOREBR RN,

%5 20-1 14 A5052 H{ O 5| SR D R TFE®

AT - Tl ZEBETRENST : [ Jamgmeor-o, EaMe L,

80
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5 20-2 A1100 3f 3| B4 D RRIH R 1744

fEdrA - GRiEEE ZHEWET RS

81

[ |Pigsssdmain, FFame LET,
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21, IB3CRR

(1)
(2)

(3)

(4)
(5)

(6)

TNImghny RT7y 7 —FHEEAN BAT VI =0 Ll (2007)

Editied by R. Winston Revie, “Uhlig’ s Corrosion Handbook (Third Edition)” , A John
Wiley & Scns, Inc., {2011)

BN FICEM, HRER (PR 28 4), ) AEHR. (2015)

tHEEABEEBGE., 7= AHEORRM E THEDKE, (1985)

K. Farrell, “Microstructure and Tensile Properties of Heavily Irradiated 5052-0 Aluminum
Alloy” , Journal of Nuclear Materials, Vol. 97, Elsevier Science B, V., Vol. 97 Issues 1-2,
39(1980}, with permission from Elsevier.

H. Yoshida, et al., “Reactor irradiation effects on A11100” , Proc. Jpn. Congr. Mater.

Res., Vol.24, pl-6 (1981)

RTHEE - E L SERTRESST
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N2y N T L— AT VI = AE64 (MB-A3004-H112) &

BLIR 5 R R UREE R EIZ DV T

l. IZC®iZ

BIIHE 1

MSE-21P FA® A2 5w MEEHT AR Ay h 7 L— FEMHETFTA I =7 AE4 (MB-A3004-H112)
(LLF TMB-A3004] X\ ,) lzowWwT, (LHHIFE (60 FE/) £48%E LB micii+ o6
Bl~OBUE Fik o 2 5, BB L VB LN OTRERSME, B USLESH O YHEEIZ

DNTELDELDTH L,

2. BMMHEIDEZ
2.1 SR{CEE

BB DM |2 % 54 B LS. Bk ATETH B,

() B

(2) et (DEhrin{bEte)
(3) IRk

(4) AL

AT EHT 31T D R b O S R BLIR U7 EC SRR IR OIREE R B L 24T

OFHARFBIZ B LR E( L E BT E b o THEMEEFEMRT 5 Z ¢ B EHETH D,
RIIHE 1-1 3712 MB-A3004 O FAHIH R UML) #8630 0 sl LAl o B 3 S A 2 T,

PR I~13% SR &y v T L— FBiPR o

k=2 MB-A3004
HEHLET R
TR HE P et
4 4 b= b [ey
B (60 4EH)
R Mg Mg
(AR o i)
Ak, T HH 3L
] AlM Al M
B | (o E ) e e
1}
= MTHEAL, Hh Bl
L LI (148 PG A L
GE1) M{UHetis R T 0 2y
eIl - dndidr =FHEMT RS
R 1-1
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2.2 B FE
MM (60 4F) RURESLEEZEB L. MSF2IP RO AR 7 v b7 L— FAMEHZBWT
80 FER DT < BITHEV BB L L PARIRIE IS 3 A MR COMBHEHE 2 5T 2 LB H B,
(1) EFELEMEh LR
BT 2FEE LT, ERREREL Y EVERE W TREMEBEWICHETS
£ R mE S ENIEE i 2 & B RANCam b T 5, PO ERFIRIE) VLR O3
ANER R B UK AR O BT BEHE 0 2 2 7 & B 1-1 [ CRIEE 1-2 BCR, A%
FiER, BEEKBIAZHICL BB ERBRUNE b)) IKHEWRERT TS
WERHRRERESHRELSBLFETH S,

(2) sEdeisE L

sEAfEA E UALERIY, AR RIEMBRREAIIZ R 2 5k L LT, 2. L HOM{HHE
FNThOHEMEZBRL, RETI2RGTIT I ABRGETH D, FTRERE LAOAIOIL
BEA TR SR B UNEARIRE O Wy 2L 4E D & 2 5 & BIHE 1-3 BAA UBIRE 1-4 ISR,

M ORBMEHIN LT, MB TOMRMAIE FERMT 5, 2 OFEIE, SEdi% o
BHEML TORVHEHOBAREBMRZ < Eh, MI@EL TS Z b, £OIEAL
FERIREES 5 = & CIRMLARML ONIAi{kEIE) S, 230, THICHE D PR R UHAM
KA % OIMEREAL O3RN 6 2 TEM S50 K 0 SRR 42 2 L T 2. L TRIZ AR k%
Q). WEEELEELRENERRTE S, £, FHLBEOMBERSG (HI#EmH)
FTAHEZ LT, HEATOERETOTHRRE (B, i) ZHEE L7226 MR E Tk
WaAL, FARIBICE L - RERMBER/L LB TE S,

gk e o WHEE I, HEERUSIRMEREA Ui, HEEE, EEERZVE
HRET L., BERALZCEAEIRVEZRT, EERESTERECET 2L, HH
WA LV ES LTHELRWRARRETE 5, £z, BEFEICENTE, EER
LR OISR BTS2 b, MEEERE 2D TLIET L, bAMmENRE
ST o HEHE G ISR ST LA O AT T & 5 (BUAE 1-4 B,

4. FRIBT M AR LTV A DS, el E LAREMFici\ T, BEaLRA L, FAREAR
HIZ LD ETEH (BHAKSE) ROoBELPEE (RRML) HFONLHLEZRETS
-OMHBEESRG LR UL U, RIS L0 A& UM ERRE D, & F S 2 % 5E LF
MARRE & T B DICERE LTV A, BESIREE ORFFRFH L, 60 EHOUEAHKBEZ/E L,
oy nE L 72 B X 3 YEHERRE (200°C, 60 M TE &RE LI iB-& ORI A L, #&
SFEEER LA 2EUETHHZ L 2MER) 2B L TRELLLOTH S,

I, BRIAHHREE LA A U AATHA () 2 X, MB-A3004 O AlMn (H:FRIREE 658. 5°C :
BIFE 1-9 M) el : LAAERFIC LD ELRWZ LR L TR, ZARMM

TR - Rk SHRETEESH

1) -
A 1-2 106









2.3 BV N
MB-A3004 ~OFNIEGT, RIALIRIZ A 2 R RFRIARES LI (250°C, 300CIcEW
T. 1,000hr, 5,000hr, 10, 000hr) R OSEEHEA % LA (520°CIci\ T Lohr ¥, 0.3C
/hr OFEIGED) &ML, MEMSHERTIOMR L LTS,
(1) RrFRERZHELER
FRMLALTERRE % o 2 ANIE, RIFAERES AL 200 L 7o ATRHO R L TR LTV A,
() EERD '

MB-A3004 41 o 3 22 SR EEAR I Mg O EFSIRIL & Mn OATHIRIETH D, £Z T, &S
ORI DN THRIER 2 EICFER L TWD, Al-Mn-Mg 3 STRIKHER (B 1-5 )
WD 3FEEMEAER LW EEER LTV,

(b) FHiMRRSY ,

RS THD SL BB QIZ2WT, 42O 3 THEKERE LT, TEEXSTHS
Mg & OIRTER & BIFE 1-6 K2, Mn & ORHER 2 BIHE 1-7 BUSRT, BUAR 1-6 B R USRI
1-7 ® & 9 HEFRIBEE R OB IR Bk T oML 2B 5 & Al-Si-Mg KT Al-Cu-Mg
T A AR L Al-Mn—Fe BT Al-Mn-Si RIZHE(EAE RN 2R LTV,
Al-Si-Mg B TR Al-Cu-Mg Ze#i H#iE BC-A6NO1 DIBE & B, Kb X 2EmhIR 4 ()
HI-8 MBME) ZAELAZ EMMBNTWD, FipE L LT Cu DFEE (Hgaf, B
WEE L BoE) 2 ESIIREL & REFFE TR L TW2, Zhit L2 L BRTHHIZ Y,
HMRICERBEIC TR TWAZ L Bbd 5, Feefile E LA 520°C X 10hr frEfh:
B#70 B (0.3C/hr) ZETTHEILTEY, FI2E 260°C=240CHE(RIZA 3 B %
WLTED., K 1-8 B R TR IZ B 5 M2 BET 5 & 0 uROEEE
PRTETVWALO LU TE S, Lishi-» T, RS AR Iz Tz %
B4 B REMED B 2 43, BRGSO U5t /e F LAAEIZ L 0 L S iokiE
WEBWTIE, 2N E LTHE L THRWY,

PLEX Y FEMESESE DR EIC Y » Tk, EBEMS TH D Mn BT Mg i 2 22V THB
R R UEMLIER B TORMEL EBT T LV, &2 0 2 TRRIER B 1-9 KR TR
1-10 [®IZ7R 3, Mn DT & U Mg 0 BEEIRIEO AL IS [0 R AR LI I Y 2%
ER VBT D | BE 1-11 s S WIAE 1-13 BUCRT & 350 | SRR 0BRAIPILE f
Ve LAEIZ LY AlMn RITHEEAREREINTE Y, BMERT AR HRMBMH
BENTVD, 4 ORESOIEITH S REEL GEMHBRE) OHELD T &b LI
MBI TN LRI E N D, 23S, ORI TH B Fe, Cu, Si i 2WTHIFMEA 72 <
BUHE 114 B & HIHE 1-16 IR T 2 B9 FIREGRAICB W TR ~ & EE(ER 20N L
ZTERR L7z,

IERTHIN - fRdidk e SRECHEAERSH

4% 1-5
ikt 109



(2) FealEinE Lart

SEABEEE LALERIE, 520°C OB MESE (10hr f7:43) 1212 0.3°C/hr OFIGHI 24T - T
WA, Mn i 520°C OBESTIR I TN A ARV &I, —HHEET D o fAIE (AIFE 1-9
E) T2, TOREESLHEEGEZR 2 LIX D, AlMn RATHME S HECATH S
HIREHEUNEE (UK 1-11E) PRSI TWAZ E2MEEL Twa, £, BfK1-12
FIZRT &89 Al-Mn S4B 2 RRFEhLE A R R RB R AVAIE | USe 22 LA
BN T, BEICET B0 - BETHZ EBRMERENTWVD., Fi, Mg,
BC~ABNOL & RIERIZ B IR D b OBIGENT & 0 B L~ 0 B2 R U MeS1 HLRAT 4 723
REEND, Lo T, el s VAR BT 2HMERFEEILE: —H LT, Y
A~ ZUETH D LR TE D,

MEETHI - e ZRRIRERSH

AR 1-6 110



BlfE 1-5 B 3 FEFRIRTER (Al-Mn-Mg) @@

ST - iR AL

ZEEITRRASHT

BURE 1-7

[ reirmssessmotad, JEaMELET,
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B 1-6 B 3 TRIRIEE] (Al-Si/Cu-Mg) @

WAL - dEgi i

ZERTHERET

BIAE 1-8

[ pudissmats, FameLEt,
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RHE 1-7 & 3 oRIAIER (Al-Mn-Si/Fe) @

P (L e d T

ZHERETRHENSH

Bl 1-9

[ ] s okd, skamilEs,
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BIHK 1-8 Al-Cu B4 OMEEHERE . MR & 75 o BGR S

ST - IR SHEETRMRSHT

BIFE 1-10

[ ] Pudiissmoi=n, SERmELET,
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RIHE 1-9 Al-Mn 2 FTLRRMER®

BIHE 110 Al-Mg 2 TERIER®

il s

ZEETHANSH

BUAE 1-11

[ mirmdgiss o, ameLEd,
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BISE 1-11 [ Al-Mn 3T HFHDFRRAZE (@

BUHE 1-12 B Al-Mn R&&OHEMIRE-MER & 1 S DBHR @

WTER - R SHEETRE S

RIGE 1-12

[ | mirsssmoind, EaELUET,
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BlAE 1-13 A1-Mn oG 00 BEGG MR R UNELEE & TEEE D BAFR @

pidi gt U e e

ZHE TS

BIHHE 1-13

[ ] mmEsimny, EafiLeT,
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BIJEE 114 & Al-Fe 2 ERIRHER®

BIEL1-15 & Al-Cu 2 TTRIREER®

MUY - et

ZHBTREXSH

BIHE 1-14

[ Mm@ s o, JEaMELETS,
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PEE1-16 & Al-Si 2 STRIBEER®

MR - Rt BRI RNRSH

BIKE 115

[ ] ridmssssgmoiob, SRameLET,
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2.4 SEAFEE LB OMBETT

MSF-21P ALZ38H 95 MB-A3004 OMEHFHEIZREET 20 bR FOME (LA, {AR
) BRI -2 RICAT, B -2 RITRT B0 JEBATER ThH D MB-A3004 (3 EHR(L
Mg) BUMTHMEL (ki Fidl - Aldn) BEELMEETTH S,

#m%%wﬁﬂ%ﬁZM(ﬁﬁﬂ%k)%%ﬁbt% FHECHEfE Y, R RFRETLRRZFMATER 5
hLLMH%ﬁEM&Ltﬁﬁ%&ﬁ%%%kmﬁﬁbfwéaﬁﬁﬁﬁﬁ@ﬂm@ LR
B R 4B 2 B IRAST K ABULIRTH B = & x5  BULIRIR B b (6 AR BERE C ORINRS O &
VRO LA RRMEESE OB (EE, IWHOWHE) REZ MR 2 E L CFM
LTWAHE A ZEBTA0LERH D, ZhblfafiEREizown T, BIEE1-17 K2 Al-Mg @
2 FTEHORER 2 R T, BIAR 1-17 BIZR3 &80, PIAE Mg iRINEAS 4 % LRET 5 Lt
RS CIXREIC LV EEMAZIBARENEL 2 2 L0 b & @EOFIREE(L % %
BT o0 ERHZZ Ebha, AMEHT Mg TOMEN 1 %IRE H K<, 2 2RRERTITe
BERICTEBLTNWS EE2 NS, B, 2RROEFIIEERENELT L0, HR
FEN R ORI ATR R EAIRE EIC L D BE &S E LT D RS2 EE T 20 TR H D,

L7adi» T, WREFRTREHI A OB E 9 100°CLLT) RWTHEHLE (B, ok
fE) MTHTRIE & 72 o 7240 B 2B L, RIS SRS & 32 = Lz kb, Bk
MR SHEVARE D MM (FEVR, T O EHRNE) 2HGET 20 ERH D, £ 2T, TikiEs
o oM R SRS E LAWRIZ L 0 ERR L. RIRFFLBEZV VLS (E%E, ﬁm®T%&ﬁ)
D5 Y VEIRALE % MG L 72,

RS, AN E LAMIEAMMPOMEEL L TELSLRWRIRE TR AT 20,
HERMETICAE U BB ORSHAMEL T ARICAE LSBTV S AHEERDH S, L L2 b,
AREHELHEL, BIIRDBMEH SR TN X, fERRRAREICHAEL, WMEMET L5
ARE7E LAERR & AW 5 IERE R £ wiE T 5 & O RTFINICRRIET 5,

ll

MR - BRgERE THEIRMNEM

BHE 1-16
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=) MB-A2004
JEH ST T
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4 < 7
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B | Gyl imdat) Alin M
ey AT HY 2L
s B SR b 0L I T

(1) b EBmE T o200,

7E, BIKI-IRERA-RTH D,

BIAE 117 Al-Mg 2 JTERINHER®

HENTEEE - iR

EZERTREASH

B 1-17

[ ] mamgsmen, EapLEt,
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3.

LR DI
3.1 HEREF (bR

MB-A3004 1. JIS H 4000 &7 BE SN TV AHMEE I, FvAZHAA AR,y & LTH

BHEEZFTI L7 b DTH D,

EAHENL S LT, MB-AS004 (XFFEMATR RIS R S, BRI 5 I TR iz X b sRpL

Rtz HlE 2808 (RN THD,

F e ARREEIZ R U7 EEET — TE 2 BIHE 1-3 2o, HEEMATENR 2 BUE 1-18 RITR,

BU4E 1-3 3 MB-A3004 LM —UE

LSR5 (mass%)
Y

oo : Ga, V, Ni T AL

5 Si |'Fe | Cu | Mn | Mg | Cr | Zn |77 770 Ti
B, Zr 7p & M | &8t
0.05 | 0.15
A 0.19 | 0.6 | 0.16 | 1.1 | 1.0 | N/A | 0.06 - N/A | ;
LT | BLF
0.05 | 0.15
B 0.18| 0.6 | 0.18{ 1.1 | 1.0 | 0.02 | 0.04 - 0.02 | ;
LAF | BATF
0.05 | 0,15
C 0,20 0.5 | 019 1.1 | 1.0 | 0.01]0.05 — 0.02 | X
T BT
BEM@ [0.30| 0.7 |0.26 [L1I~|LO~| 025 _ _10.05}0.15
MB-A3004 | BAT | BAT | BAF | 1.5 | 1.3 LI UT | BT

1.0 | 0.8
Hé";ﬁéoo 0.30 | 0.7 [0.25 | Bk} BLE| o5 | _ |05 o015
va00s | ST | ST BT s | Ls UT BT | AT
LF | BT

(1) ERRFERZELE, STRNERE LLBORLE R L,

RS - L CERISEHASH

RIAK 1-18
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(2)  F—VMHETEEE (RS B BWiC)

BIAE 1-18 MB~A3004 BE344 B Az ik

IR - EEL ZHEETHEASE
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3.2 MR ORRNE

A oL BIUEE 1-19 FE TRBIHE 1-20 B R 2 B89 Mg U Mn OFINEIZE T
TSI NA Z ENLMICTHRENTE Y, FOEEESHEEM T i &

SERAER R L A AT, MRMIIREMEBT A LO LM TE B,

R 1-19 ¥

Mg D FRINEL & 3RIE DGR

RINE 1-20 [ Mn O#FINE & 3HE O ER®

RIS - e

SHETERASH

RIHE 1-20

[ muamgsEors, EaMeLEt,
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4. BVLER R USREERE
4.1 RRERTER LT
MB-A3004 12T, #MIM R OEIFRIBFFZEVATE L LT, 250°CR T 300°CIZ T 1, 000hr,
5, 000hr B U* 10, 000hr O ATR% 5 U, SREERAERERD & 306 L 7. AP RIALEERERYIZ L5 0. 2%
AR U 9RH & OFE (LA L 1-21 RIR OB 1-22 iz, REREZ B 1-4 ISR T,
B 1-21 RRUBIAE 1-22 RUCRT £ B0 I8 22 5 1, 000hr RN & 9 SEEEETF LT
b, L0 REMOAUIBTIEL A VREE{ERRVEEREE 2-TWD Z & 28 L,

MEETHGY - dsdhds I ZHERIEERSH

AR 1-21 195






B 1-4 %k RREFNARSBULIEE & AV BB (1/3)

BT I
A L5
BERH | RE [T 0 2%mh BliRM &
(C) (MPa) (MPa)
100 100 192
100 100 190
200 91 141
200 94 146
A
250 73 97
250 72 95
300 51 70
300 48 68
100 112 186
100 111 185
200 100 149
200 98 149
B
250 74 96
250 76 97
300 48 69
300 49 66
100 117 191
100 119 189
200 102 151
200 104 153
C
250 74 9
250 77 100
300 52 71
300 50 69
T - AL SEE TR
Bl 1-23
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BIHE 1-4 2 REFRLERFRIFVLEEN 2 RV R R (2/3)

A F{L L A5M
FhALTR 250°C X 1, 000hr 250°C X 5, 000hr 250°C X 10, 000hr
- jgii; 0.2%Mt7 | BIAEIRE | 0.2%MH | BIIME | 0.2%MW) | SiEMS
s (MPa) (MPa) (Pa) (MPa) (\Pa) (WPa)
100 89 179 87 175 85 175
100 87 179 88 177 85 175
200 78 118 78 118 78 120
200 78 117 77 118 78 119
A 250 65 88 65 90 63 88
950 65 88 64 88 64 87
300 46 64 47 65 45 65
300 47 66 45 64 45 64
100 85 173 84 169 81 168
100 84 172 84 168 82 168
200 81 123 77 120 75 118
200 78 120 79 124 75 119
. 250 61 89 62 86 61 86
250 64 89 62 86 60 84
300 a7 64 44 63 44 63
300 16 66 46 64 44 63
100 86 178 84 173 84 172
100 89 177 83 172 81 171
200 83 126 78 122 78 122
200 - - 80 124 78 119
¢ 250 65 91 65 89 63 89
250 66 90 64 89 63 88
300 48 66 A7 65 46 66
300 47 67 46 65 44 64
DU - R SEETENAAH
BIHE 1-24
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BE 1-4 & RAEFRDEREEVEGLITM & Ao REREER (3/3)

SRERH 7 fr T Lim
BLER 300°C X 1, 000hr 300°C X 5, 000hr 300°C X 10, 000hr
- gﬁ 0.2%ft7) | BIEMRE | 0.2%MA | SRS | 0.2%imN | SIEEMS
C) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
100 87 181 86 182 84 181
100 85 180 86 182 84 181
200 79 126 79 128 78 128
200 80 125 82 131 77 128
A 250 64 a1 64 89 62 88
250 65 90 65 91 62 87
300 46 65 45 63 a1 61
300 46 67 44 63 42 62
100 81 174 83 176 81 174
100 80 173 80 174 80 173
200 9 130 79 130 76 128
200 76 124 80 133 76 128
. 250 62 90 60 88 59 86
250 64 89 62 87 58 84
300 44 63 44 64 12 62
300 44 65 45 64 41 61
100 81 176 84 179 81 177
100 80 175 83 177 80 176
200 79 128 80 129 77 128
200 77 124 81 133 7 127
¢ 250 65 92 63 88 59 85
250 63 89 63 88 59 84
300 44 65 46 66 41 61
300 44 65 44 64 41 61
TR - GRE SBETENRSH
BlFE 1-25
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4,2 FeaBEie ¥ LEW (BEMIRED

SERBER T LIRS ERET 570, iR E 350°CH5 580°CIZ T 10hr fREFLZEH L
7oA B OFFHERE 21TV, IR B O R R N S AR AT (250°C B UF 300°CHZ T 10, 000hr
TR &Ll U, BURK 1-23 RiCRBIOEOMER R 2, BIH 1-24 RICHREHAMEOHE
BRERT,

B 1-23 RR OB 1-24 BUORS 2 B0 90H TS RECEIC X TR X
Nzt RGBSR UEIREEAIA 12 5 T, B 1-23 BIR TR OfE— SR Io okt
R UM SRR ST S h e, Tk, AR OWRIIEE T 5 TRIZE
W, RBWIZE K OIRAAERER SN, YR ABLEC L 0 BAMRYT 5 2 O
BELLOEEZOND, B 1-24 BURITHE D RIS HREREME S had-o
P ORI AR BIEF IR D RN EEZ NG, T, BRFEMEREZB T, 560T
FHADEFICBOTIE, RFRRENHER S,

BEMGIRIE & 0. 2% R OB 3R & 0 BI{R & BIAK 1-25 [ R OBUAE 1-26 BICRT, £/,
EBREESTOMET —F 2BIHE 1-5 7T, 0. 2% ALUSIERIICSWTH, RERRKE
AHERR S 7z 560°CEL L OFULEE TIXMBEE TASHER S e, MAMRZRORER LD EFFR
ARFEHEATEIZ BT, 250°CRTY 300°C DIRFHREE TIL B 13T T OIRALAR B VRS di 8
ERRENTWA Z & &ER e BED R HE TR A PR RS & A Yl &
B & v A7 ST OMBAR R E L 4. 5 ISR TR OEBE L FEBH LI AYELR
WhmEEZ SNB, Lo T, BEHMIERED 540CE TEZIRETHRET 5 2 & THMWHE
T D L HIT L,

BIAE 1-27 Rz FESTIR L & MR O MR E AT, B 1-27 BIR D | RIS & bl U BESliE B
D 350CHEDLRFEN TN ERAETH D, 1FLA VEERENZRLL TWRw, Ei,
EIRMEE T, 10hr {RFRC X AT OBEENE CEEREE AL bDEEZ LN
B, 2E. B 111 RICRT EB Y 0 Mo RETH®IL 450CHFHE T A L BV Rm23HERR &
NTHED, B0CEEICHETIIERECE R XV HEENET L, RER TIIATH EE
RICHETDHIILARICE L Rbo bR EELZENS, @

G ORBERRCHHESE &GS EE L, BRMIHC X0 £ UGHE (B 8HE) $
DPELCEME (RN T) oM TEEERET I ), 22 E LABRRHIIBT3E
BREMIE R % 520°CIZRRE LT,

MENTEE - dRARARE ZTEAITREASH

i 1-2
RHHE 1-26 130
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. | A9 : 10h
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S’ 40 -
= L X M
S
£ a0 | DHRHEES
g _
20 3 L L L L 1 i i L Il 1 1 L 3 L L L | S T S N N S S 1
300 350 400 450 500 550 600

(FE1) M EESRIRELT L L TWens, KROFOFEMIERE 320°CFHhiciefl L

LD THh D,

AAK 1-27

M - R CEEIEENST

PLEEE  (C)

BEMR AL & HEE O Hi%

RIHE 1-30
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FUAK 1-5 3 BESRIRAE & 3R BE K VSR O BIR

BOUBIE | WBGREE | o.2%mhh | ZiEma |
(C) () (WPa) Gpa) | oIACS)
SRR

23 98 192

350 150 96 181 37.3
200 89 138
23 94 195

400 150 96 183 39.7
200 86 137
23 94 196

450 150 99 186 40. 6
200 29 138
23 89 187

500 150 91 184 39, 2
200 87 142
23 88 186

520 150 93 184 38.5
200 38 143
23 92 185

530 150 93 183 38.0
200 89 142
23 36 184

540 . 150 91 182 37.5
200 a0 147
23 B4 180

560 150 88 180 36. 2
200 88 148
23 62 156

580 150 67 151 34. 6
200 71 128

dEpRENY - dEiiE SHRTHERSH
BIE 1-31

135



4.3 SEAEERE LM GhHENEE)

4.2 TR LI RIREMIR A 2 2T, EIEEE S AC (i), 10C/hr, 5°C/hr, 2°C/hr,
1°C/hr, 0.5°C/hr B8 0.3C/hr THIE L, MRS, MERVCHEROWEIZ LY el
7 E LEMHORHERET 7.

BIAE 1-28 [ & (RRIAR 1-20 B AW EIRER I X 0 IR U 7o ph R O SEIIR 25 I A R 4, BIRK
1-28 BIZAT EB D, EBITH/HRIC L 2FWEARE U —HARRAE L TV SRR
Fant, RKBORWRAREL., 4.2 FIRTHRRZE LEHRER O 520°C X 10hr fREFEHET
IERERR SN T WV WS S EIEE 2 T 5 Z &1 L Y s SRR R R & 2 RERET S B b
TEREDIZELZEEZLND, 728, B 1-20 RISRSRERRIGICBW TR, £EEH
T FEARE SRR IR0 T,

BIAE 1-30 Z R OPBUAE 1-31 [I2 TRM 12 & 2 AAFMRZ R UVEDS 12 & BT Haie B R R T,
BIHE 1-30 RRUBIGE 1-31 ISR & 380, MB-A3004 O HEARMILRSY (BT (5HUkIF) 3
) TH B Mo i LD Mo RATHS (Aldn, fh) ICEEREEME SN0, Lizho
T, Mn BATHApIE. SEAMME YRS IS W THEREREZ I FEEL TS &
HIF &5, F, TEMIZ X 0 A7 470 B UWT 4 o0 R IR & SRR I THIZE L 7o i R & Ri K
1-32 A~ B B 1-35 BUCRT, BIRE 1-52 2> & B 1-36 RUCRT L 389 | 4 A6 R UMF
W oRECOWT, FERZERIIMEE SR 7,

RIHE 1-36 B R OBIFE 1-37 B2 0. 2% M A R UF | 3880 & & bR o BIMR 2773, £z, B
HE 1-38 RUCHEE SR LIinHEEEOMEE, M6 RIZIN b OMBT —F 25T,

RUAT 1-36 R UBIHE 1-37 RUCART 2559 . FIIRMATHFHET 0. 5°C/hr LAT iy ENEIEE THE
A8 AR, Fiz, B 1-38 IRt LY, HERIBWTH 0.5C/hr LLTD
EHBEETEME L AL R o TN D Z b, MR TR, rilis. BEE%SH T
RIBIZEL TV B LHETE 5,

LV, 520°C X 10hr fREF, 0.5°C/hr LU T OB EIEE Z TS 5 2 Lz L b Finkig s
SRTSEENEE LAEENTIRETHD Z L AR L7

it\%%Hﬂﬁﬂﬁ%ﬁ%ﬂﬂammmﬁbfwé1mm%rﬁﬁ%ﬂﬁﬁ@ﬂﬂﬁﬁwﬁ
BRAE BT, AN S LM X AS0ORERTH L Z L1 b, ERFIBRSELEE 528k
E LREOBFIECEWTIHMER R TH D Z & 2R L,

iR - fRlALE ZHEIEAEH

BIHE 1-32
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BUHE 1-6 % VAHMEEE & W R USSR OBIR (520°C X 10hr f89)

WHEEREE | RENEE 0. 2%t A FlRE (ﬁﬁi)
(C/hr) () (Pa) W) | wmsrmi
99 828 186
i 150 93 184 38.5
200 88 143
29 89 188
10 150 90 179 42. 0
200 85 135
03 96 190
5 150 96 181 42.7
200 87 138
23 97 190
9 150 91 176 43.4
200 84 134
23 88 183
1 150 92 171 44.1
200. 81 127
93 78 175
0.5 150 81 162 44.5
200 75 124
83 167
23
80 167
83 160
0.3 150 44.3
84 159
77 132
200
75 125
MR - S EEETERASH
B 1-43
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4.4 DR

FITHE TIomesl L saefise £ L4k (520°C X 10hr fRI%515, 0. 3°C/hr THIEGHD) i« TR
B U TR (B 1-3 ICRT 3484 2RV THREREZHER L,

BIFE 139 R sEafele E LA S ok % B 1-40 B R UBIHE 1-41 (12 10, 000hr KR
BHEMSEVLEL (250°CR TN 300C) RUTEEREZ F LB 0&RBIREIC B 5 51RR
it AR T, Fio. B 1-40 BE VR 1-41 RMORET —F 25 1-7 K GHIEE 1-9
FITTT,

BUAE 1-30 IR T &30 REICEW T, BIFK 1-23 KFE URIFK 1-24 [ & RERIZFHEH &
WS R R R R RS ER AN, 2 LIEICRT 3) MIAEREO (4) ik
By 2 7 MMM CEE SN AELE, A HIRTIEMALEZEEL TH+oBRT
EFTWD EHTTE 2,

Fiz, BIHE 1-40 R OBIEKE 1-41 FIZR$ L339 10, 000hr RIFRMLRFFZHENIBE L o2
BE2E LAERM OB IR S TH D, 20 L., REFLBSIIELIE & ssalEi % L
Moz BT 5Bl E UL OERES To RN S BB HEMETH D 2 & 25
A Iz, AR, BUHE 1-42 [0S BUAR 1-44 FIZRT 10, 000hr ERFRELE R (4 5
AR GRASHLRBUR) 2k, BIAK 1-30 B (B - BIURK 1-28 (X) OFE4BEe$ LRI
DT, MRSl (RERRE) WRRICAECTWR e EHESR S,

MSF-21P b, /SR 4w MIERNECRZVERE HAMICIBEENLWHRLBEETLE
G SR BSER A HER T A 10, BAMEMRRICEET 252y v MCBHER 25 L2V ERED
Th Y. BREEKA (S,) EEBLEREE LTV, BB (S,) . B 1-40 X
WRT EB D MREHMER RIS RBEER ST 20D BHREERIBIILIE U5
EHERE VRIS L VB LR REFRAES MSF-21P B OEFHIEMA T 5 2 S ICEIm A L
T & 3,

RAHR R STERE STV RV 520°C X 10hr fRFFRIC 0. 5°C/hr THmEI L7cEE&RE LR
Bt & R E MBI & MR % bhE U fo R SR 2 BIRE 1-45 [0 B URBIE 1-46 (2R
T BIAE 1-45 BB UNBNHE 1-46 RIZA T L 38 Y | RERIERAE L TWRWEaiEmEEF N
AECETLARWI SRR TE L, LichoT, RERAES 4 Uz 520°C X 10hr RIFHEIC
0.3°C/hr THH Ulcseelii E LB % b & ICREEEELZRET D 2 LiIMRTFH2EN
Lirs,

TN - ERE SEMTRERSE

A 1-44
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BUHE 1-T R SEaltie E UALERM O3 RMEEAE

ey
HEELHT A B c
e _
PERIR AT 0. 2% ) IR X 0. 2%im A BliRgh & 0. 2%I ) BiakaE &
(°C) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
80 162 85 173 78 168
23
75 161 85 169 79 166
77 160 91 168 83 165
100
86 165 92 168 86 166
80 153 86 157 82 156
150
83 153 86 159 81 158
75 121 77 21 74 122
200
74 120 76 121 77 123
58 82 59 83 59 85
250 _
58 83 59 83 61 86
39 57 41 59 41 60
300 :
39 58 40 59 42 60
26 41 27 43 98 43
350
27 41 97 42 28 44
W - R SRR TR
Bk 1-47
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RIFK 1-8 & RIFREDRARREMAIERT O 5| IR BT

(250°C X 10, 000hr 45:#5)

MENREE | 0.20%ftH | BIRimx | o.2%mn | BIEEE | 0.2%mH | BIEME
(°C) (MPa) (MPa) (MPa) {MPa) (MPa) (MPa)
23 88 187 32 178 83 183
23 83 181 30 177 83 181
100 85 175 81 168 84 172
100 85 175 82 168 84 171
150 87 161 30 152 82 155
150 85 156 78 152 82 155
200 78 120 75 118 78 122
200 78 119 75 119 78 119
250 63 88 61 86 63 89
250 64 87 60 84 63 88
300 15 65 a4 63 46 66
300 45 64 44 63 A4 64
350 29 45 29 46 31 47
350 30 47 28 45 32 49

e
B 1-48
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B 1-9 2 Feie LA BLIE 0 5| SRR AR

(300°C X 10, 000hr {R§%5)

ey . s
HERREE | 0. 2%i0mtA FlaRAR & 0. 2%ifif 71 g5 = 0. 2% 7 9| 9o X
(*C) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
23 86 193 78 183 81 187
23 82 186 77 181 80 185
100 84 181 81 174 81 177
100 84 181 80 173 80 176
150 87 176 79 166 80 167
150 84 173 79 166 79 169
200 78 128 76 128 77 128
200 77 128 76 128 77 127
250 62 88 59 86 59 85
250 62 87 58 84 59 84
300 41 61 42 62 41 61
300 42 62 A1 61 41 61
350 28 4 28 44 30 45
350 29 46 27 13 29 45
TG - RRASE SEETRRRSH
Bl 1-49
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X 10, 00ChriE M EhEt
200 F
osEaliElr E L
180 g % 520°C X 10hr, 0. 5°C/hr
=160 | o
S0 |
120 | %
X0 N
ﬁloo "
I 80 r
™ 60 | 3
40 | A
20 F
0 L 3 1 1 L L 1 1 I3 1 1 1 i 1 L 3 L L i
0 100 200 300 400

HERIREE(C)

WHHE 1-45 X SS28E4E LAAFRET (520°C X 10hr {&FF, 0. 5C/hr 1) &
B IR RS GRS D el (S19B5% X)

110

100 F

90 OSEABEARE LIt
5207C X 10hr, 0. 5°C/hr
80 | ¥ £ ¥

70 |
60 |
50 |
w0 | :
30 . |
20 |
10 |
0 bt v
0 100 200 300 400

AHERRE(TC)

X 10, 000hr3 B FEEh

0.2%Tfit7  (MPa)
XX

BIME 1-46 [ SEeE/2E LAVEHT (520°C X 10hr ¥, 0.5°C/hr i&H) &
£ AR ShELERA O Fol (0. 2% /7)

WG - G ZEEI RS

BIHE 1-53 (57



1.5 BVLREIO LM

BURE 1-1 B B OB 1-4 RIS R R ERIB R VAR R OFE£ 52§ LARIZ B WL 1A
BRI th o RSy OTEROBLAD 5 LR Tl L7,

F AT B DI O B R R E B 1-10 RIR L, T2 =0 ARHAROFILHED
TS — & B BIAE 1-11 RiZFRT,

F MR CORRMR R E TR (1L 1) RCESEHBL, 74 v 7 DERNIC K D BEKFEL
tw%w&ﬁi?éemﬁ%%wm%ﬁﬁammﬁﬁmﬁmmwiéUJ)ﬁfﬁénéU@
ATETIE, WSRO H T <, REIC X v JRHERHES, v X7 SERAMIRICBT
DYLEEEHE < BVAMIZ X ATLEIREEE Lo TV A ERMROTEDEBLIZLOTHS,

-
0 R TN P20 1.1
0 D[RTJ (1.1

ZzT AERTORBHEBTOLEY ThHA,
D iR (m?/s)
D, : IREFHE (m2/s)
Q : HEEOFEHALT F L F— (k]/mol)

R &{EEH (8. 3145(]/mol-K))
T :iRE®K)
=DV b I T R R R R I (1.2)

ZZT, HENPORGFIIUTOLEY THD,
x : YR (m)
D : JEHAREK (n2 /)
t o JEHRER (o)

B 1-10 RITAT &R, 60 FEROMEBIAME —REZ4E (60 F£M 2000C—E) Uitk
HEEREE & B 1-1 B R R A R s E AT B ORI 1-3 B R3S e e A & LA o AT
G OILHLBRRE & & Lhillid 5 L EER IR T ICARE S S IR ERRE i C b TR LRI D TR
BREEAS R E VW L b AT OREEL L TEROHEAS» S +aRRECBEEER L T
WA EHITE B,

wEpnEm - deliE SEHFE TS

I[# 1-54
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RIS 1-10 % MRS IT D7 I = v AR OfLERRE (1/3)

 PREEREREIC R D AERRE (um) BV

o b 10, 000hr 20, 000hr 100, 000ht_
(1.1 4F) (2.3 ) (11. 4 £F)
Al-Al 3. 6B-02 L1 1.6 3.6
AL-Si 0.2 5.0 7.1 16.0
Al-Fe 2. 3E-02 0.7 1.0 2.3
Al-Cu 8. 1E-02 2.6 3.6 8.1
Al-Mg 0.1 3.9 5.5 12.3
Al-Mn 0.2 6.7 9. 4 21. 0

(1) ( )PIEZiid. 200°C X530, 000hr OYLMIEHER 1 & AL L= a0

AT 1-10 2 AR ICEBT 570 3 = v A EHET OIEREREE(2/3) (300°C)

PRFFRFIC 3 1) B JEROEERE (um) &V :

10 he :000ht :20,000hr % | 100, 000hr 530, 000hr

Sl (1 44R) (60. 5 4)
Al-AlL 0.8 83.6 192.4
Al-Si 2.5 250. 1 575. 7
Al-Fe 0.5 46, 2 108.3
Al-Cu 1.3 132.7 305. 5
Al-Mg 2.3 225.8 519. 8
Al-Mn 3.0 2. 134.9(2.8) 301. 7 694. 6

(Y1) ( )P, 200°C X530, 000hr OYEREERES 1 & ML LIZBE D

WHE1-10 % BABRRAICHT 574 T = 0 ARHRR O ILHEENE(3/3) (520C)

RIS B IBEEHE (um) B0

10, 000hr 20, 000hT 100, 000hr 530, 000hr

(1.14F) {2.3 ) (11. 4 4E) (60. 5 4E)
Al-Al 1651. 0 2334. 8 5220. 8 12019. 1
Al-Si 2925. 0 4136, 5 9249, 5 21294. 0
Al-Fe 743.7 1051.7 2351, 7 5414, 0
Al-Cu  1645. 4 2326.9 5203. 1 11978. 3
Al-Mg 3237. 8 4578. 9 10238.7 93571, 2
Al-Mn | 99.3(2. 3140. 8 4441, 8 9932. 1 22865, 4

SR - R SERTEERSH

Hil#K 1-55

(FE1) () P9diiL. 200°C X530, 000hr O IKIEEREES 1 & kb L= B m
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AAE1-11 % 7Aoo ARMEROFTROMEET—# @

Al Si Fe Cu Mg Mn
D, (m%/s) 1.71X1071 | 3.6X107% | 1,2X107% | 1.5X1075 |1.24X107%| 2.2X 1075
Q (kJ/mol) 142 124 135 126 131 120
HIERE (K) 729-916 617-904 293*915 £23-903 | 667-928 723-923
SEMRHIR - dEiiEEE SHEITEHEASH
BIHE 1-56
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5.

Wik L A BE
5.1 BLERFIZLAIRE

AREEE SERM OERIZ oW T, TBIR, B R UBLES S ORI B &2 B 1-12 RITR

F. E . AREy FT L NFEOTRE A B 1-47 BICR T

BIAR 1-12 RIRT &R0, S3MHT, MSF-21P B/ Sy » b RIS OMETRIEShT

BY, AR EARERLTWS,

BIRE 1-12 3 At & JLaEH IR o Hhii:

. AH R BEBAH
h SARZY RTV—R) L OEREA | @BSBRUC
e NB-A3004 | MB-A3004
Ll B 1-47 H (1), {(2) RUAE 1-18 (1) _ K 1~18_12|(2)
5%
A3004 A3004 A3004
xR
10, 75mm
AR 13mm 16mm
8. 75mm
(t) ' (B 1-18 X2 FR) (BU#E 1-18 X 22RE)
(BUAE 1-47 B R) | |
7 B o | |
(16) 3k (20) 14 14
(FE)
i;ﬁ%
&
&=
%

R - e SEATRESH

[ ] ridmists@Eosd, SEAMLLET,

RIHE 1~67 |
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5.2 Ik RE __

BRSO (D) 2 LAUE, LT OHE B R RETREE R 2ET Th 0, e
TRz L0 HEEAR 10 b 80 DM E R D L HITBIRT L L EMTIN TV S,

F 7o JMLEEAS 10 BAiC THHBHBEAN R ET 2 2 £ AR SN T B 0% BIAE 1-48 B U3
#E 1-49 FIZRT, 2 b RFHIlC & 0 SRS 10 BLETaUE MRS IEIC R L 22w,

BESA DAL R OMGE SR (THAEO S (7 RRBRE IR <)) %51 5 MM % B 1-13
Bl R, BIEE 1-13 BT L350 L MRV FHILIC L B R R O MRS S L T
B, HEOCLRBYHEA 10 DI L CRBEENZ L Z2FERL TV,

L72hio T, SCIRERAN B UMM S ORE R, FPHIES 10 SLE THIVEMEHFEIIE D b7
WETAHERRE THD,

B - BlFEE EEHETRERSH

133 -
AR 1-59 163



RIJ#E 1-48 AT091-T7 &-& ORI L & fith B O EERE i o R ©

RijfE 1-49 A5056 HfH A L L SREE ORME®

R - WRERSEE

ZHEIHEFEAST

HFHE 1-60

[ ] miEmslmoks, FaMeL T,
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BIHE 1-13 3 SR B UMGEFEF O L —5 &Y

ks
IEH BERATZAR
MB-A3004
3 ) B 1-47 X (1) 14
S AR .
%Bﬂ&1—475§(2) 14
RIESER 14~35

(1) FHEITE Yy oI mic EE e EimE & st oMb mic &g
RWEROLTH O, WEITMHEEA LR E L,
SUE ORI TIHAERE (PN OTEFEE, RERIBRER D52
fi Llc AR A D) OERFETHY . 7 HRRBUIERS,

SEETHE - BRI EHETEHAST

B 1-61
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5.3 PRHIRAE - LR B ORI O HIREE DR

—RAT, BRI, A, FTHEOLEE UM TIZ L 2 RERREN T Eh b,
JIS % OB IC IV T RIS (RUNER R UHMHERE) REEIATHAR,

BIRSCIR (7). (10) 4 LAvis, FRHYIRHE B CHRHERE A BRI i 37, i1k
HERRIREBCHETLLELTNS,

B 1-14 FICHEHFE A O R IS4 % 97, MB-A3004 KUY BC-ABNOL DA HERAH
i, BK 1-14 RISRT LB 0 ARAOIPHAHFHI TRIELTEY . AR EHNRELTE
P RS B SSMA T R URSE4E 72 . LAV % 56 L RPETAT % 5256 L TV B  BERHE M 00 STAT i 2
PN E, AT DA A ERBMEEIRMR S N TWARNT b, BEE I EHE I
BERREZRIEE RV BT LTWS,

7, UG OHEEEOREIZ oW T, BEBHZEGEOMIGEE N E LSk, MERTES
#1193, BO-AGNOL BA0D T9%B,C M2 %5 & L CAMIMEEOMB R B L@ : LT, 313K
B S % BIHE 1-50 X B URBIUAR 1-15 FIRT, 722 ds, BUBICEA L= B A DR RALE 25T
1-51 EIER ORI 1-52 BIC, SR OSBRI 1-16 RIS T L0 TH D, Laksir frd
OE S H O B B TR BC-AGNOL DIB-E1T Me,Si DATHHEE (iRl It XV ALA DT
Y. LAMMhOBE B XL (EAAEAR O Me,S1 DfR{E) 7560 THDZ &
vk, MR OBEREE L 60 MO MERMRREROMEREICHEE T 5L O TR,

(&%)

RS RATIMEBRHIC L > THED A bOTH Y MEHFEIc KE R EE RIE v &
b, EEMERCEFEOBEN bEE L TAETE HISERFEZREL TV,

Fo R E & 2D MB-A3004 R TR BC-AGNOL IZBGE R R CHEAREIC B W TER T~ &ML
(EA AT Enh, Bisy. MIEEOME (112 RUTD 2RETS I & THEEERTHET
D ELHETE D,

W - fEdEE . SHE TS

BIFE 1-62
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B 1-14 & BB OMHES

MB-A3004

BC-ABNO1

BRI AR B B wmE | R JHEE i
C) (m/min) ik (C) (m/min) Hik

2

B

B AT -

HEH

. B
e
T3 FE 4% B 2 & o
b i

(1) Gebbid THAESME (M O R ORI IR D 35 L 7 B R4 &

aty) ThHH. T HRRREFIIERS,

WU - ERAE  SHOT MRS

BiE 1-63

[ ] mmssssmoin, FaMLLET.
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6. £+
MB-A3004 {23\ T, AR (60 M) OB LEY EREMIERFLERE EEEE2E
LALE I S D R L7,
i ik & BICRERRIE & TR L oM EH TR BHHEREM L= R, SRR o R B2
BERE LA EN b D LW TE B, Eo, FREPRERRET A LS, UEHRIET —4 &35
WRETAZECHERNbO L HTEN D,

IENTHIR - dREEE  EBBRTHERS

Ik 1-67
IR 171



7. BRI
() HEBEEE, TAI=vsEEOME, PBEERRM, (2001)
(2) HEEAREBHES. 7/A=v AR ORERE L TEHN, (1985)
(3) —MREMEARERFES, TAI = U LAOMAEE R, (1991)
(4) /7= w AEARER, BERBHES, & o AHAR
{5) ASM International., Binary Alloy Phase Diagrams Second Edition Vol.l
6y MR&IR #30% 6 5(1980), Y=« 3y - FrbE Al-L 1%Mn &R BTN F
FERRFEE X UHEEREA R
(7}  Furukawa-Sky Review. No.4. (2008)
(8) FPIELMNI., BAMEMTFESR. 2= FHh (1992 4)
(9)  ABIFFZFA FIT 11-36975 [ 1, A MM T3
(10) #af 5. E&fE, #5055 55, (2000)

MRS - e =FI IS

I 16
BIFE 1~68 172



BIFE 2
A2 4w 7 L— - HRE
FAI=wbhE648 (MB-A3004-H112) DAEEMMEIZEARBIEIZOWNT

1. IFLaic
MSF-21P B 24w MIERTH/32 5 v v 7 Lb— FRAMET A I =0 A5G4 (MB-A3004) @
WEIEREICE A HMEE2 T 2T LD Th D,

2. WEtOERS

MSF-21P BpE, /SR 7y MCERHRE L2V ERED BIfICBE S 20 556 THRERM
HRREZ e FF4 5 120, IRFEMIERICET 582 7 v MCBHER 2 FE LR VEE) Thy,
RREHERIRAT (S,) ERLAERIELTWVS,

3. BERHREE (EEIME)
3.1 BREHRRME (REsEdand)
TAE = AEEIL, LI FRFHE (feo @ face-centered cubic) TH Y., LI HEE
Fiis (bee : body-centered cubic) (R 55 ~ & BRI B UNREEZSLIT fE 5 Dt -FEMEHE
BRATENZ LBEMON TG, ©
(1) v iR
FORHEERRRE & LT, A R O R NI R A EALIEAY (e U T JIS Z 2242 ¢ 2005 (o 7E
BLL o B — IR RER 2 AT 72, EORRERAL 2-1 =, BIFL 2-1 R URIRE 2-2 BIZR
T
BIHE 2-1 F&, BUMK 2-1 A UBIRE 2-2 BIZA4 &R0, SIS oW THIBHEDIL S -
ERREVLOO, F v 27 HERAMEORELERS AR % HUE L RGeS0
BB W CHERBEEEEES | TRENRRTELTWD I L 2B L,

(2)  TEAERDME AR
T Iz R LT ASTM E1820-09 (ZHEHL L, —40°C, 25°CRUF 200°C DB FAFIB VTR
AR & J20 L 7, FORER A B 2-2 RiC, BIE 2-3 B RBA 5 E, Bl 2-4 Bz
TE—EL OB, B 2-5 IR E (J) -2 REROBEKREZFT.
F7n, BHEMEEC B A ATEERFEHOFEEMEET 5700, FiE TOMERMER
WA M L, B 2-6 RUICATHERE X O EN & ofRE, K 2-7 BUCRER A O RERFT#
ORIRBEHEEPFT, BMit2-6 LY, AMHEEEFEENIELA LR & E2MHE L,

PR - bRl T EHRITHEREH

7k 2-1
B 173



B 2-1 % UM R CELEIZ 1 5 v v A B IR R (PfE) Y

R

R

SRR : AR BT Kot e A
3 — JIVE
—40 (C) TANE (T/cm?) (i) EARNVE (J/cm®) {mm)
(7) )
AATRIE BF
250°C 300°C
AL TR T
Ohr {(#13H4S) 5.4 64, 2 2.3 — — —
1, 000hr 57. 4 71.4 ‘1.8 52.9 65. 8 1.8
5, 000hr bb. 6 068, 5 1.7 48.9 61.3 1.7
10, G00hr 52,3 65.0 1.6 44, 2 56.3 1.5
%éﬂétﬁi L 52,0 65.0 1.8 s — —
HLER

(FE1) BRBAIIV/ v Frye—WRaEEs 0F 1om) THH, REEREIX-40CTH 2,

MR - el =FRIT RS

Ak 2-2
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Spacimen No; BS
Tenting Temp: ~407°C

10 ¢

Forca P (kN}

0 A i i 1, 1 i 1 L i 3

] 1 2 3 4 5
Load Line Displacemant V {mm)

R 2-4 PE-ZAT AR (W14 —407C)

Specimen No: BS

Testing Temp: ~40°C

Jo= 142 (kJ/m?)

500 -

400 F e
<
3 300 | oo -
g 200 [ o7 -
= e Jrae

100

1 ] i i

0 1 2 3 4 ]

Crack Extension (mm)
J—Crack Extension Curve

WIRE 2-5 B FEIEEOMERE (1) - EER (A1H1F —407C)

SRR - L SEMIHERE

BIFE 2-5 177






3.2 FFERME~TiERTAf

ARHE D RIS F B ISR I E 2 AW T W AR E O = 5 RIRIEEN & OEERSIC X
AENEREDETH D, FIT, —HRBIRORMREEEL, 3.1 R TRESEIIEE 2 T,
AL 2-8 BT RTHIEIC L Y FERG--HETFM AT - 7o, B -9 RIZRERBERE & T ofF

EDBERETT

B 2-9 BIZART &R0 . BERMRMRS /2t REDOYSD) BEETHEATIHERE Lo

7"’
R-]

Fio, NAT Yy b L— MOEAEBREILENE LR RS0, fFERIETHEZBA

ARMBEPELHEIZRANS Z EXanwWI &b, BB,

(a) FBEXM s —HRREORmMER FHIRKER)
(b} fifEE  ARRIC R B RIRIE ST (S ,=5TMPa (200°C)) DBIRIEAZABE
(e} FHME : BIE 2-8 R ERAES

J Eﬂi@)ﬁ*“‘ o agtgela / L (P/Pof*

Ef
a.,=atodwv,
2
~L(poifK
B R n+ 1o
1
rb:
1 +HP/Pyf

_{2 CEfipE/D)
6  (CFEUTH)

y E{E (S ))
E/(1-v?2) (FmUd4)
1.072nco, CEF@ED)

o {1.4451;“:0 (BROTH)

n=[1+4+{a/c)?]V2~a/c

AP
AT}
-t N

LY YYYY VY Y
vp

515&

Bk 2-8 A R HERI e 7L B Tl

PR - i ZEEROREASH
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4. B 3CEK
() MWEERS, TAI=0 AGE&OME, NEERE, (2001)
(2) /PHIEF b, MEREWTm Y K7y 7, hrHhR, (2005)

EHER - ERE ZHFFETRRASH

B 2-9
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B 3

A2 T L— b EAME
T3 = AE4e (MB-A3004-H112) @& YV — 78Iz 2T

. DI

MSF-21P B/ 2 4w MZHIRI T B32 7 » T L— NAME T A I =17 A&% (MB-A3004) D ¥
J—ZEM2FE b boTha,

2. WPEHEEME (2 Y —T k)
2.1 APRMERE (27 Y — )
MB-A3004 DI K CEWELER LI O 7 Y — BB RIZOWT, WAhETAT
FENRBT—Vr e 3F— R85 A& (LT (IMP) & d,) THILCERZHIN 3-1
Rz, i & W o BER & BIFE 3-2 RIS,
IMP = (T +273.15) (C+log tr)
I FHEXFORBITIUTOLEY THD,
T : REE(CC)
C: B
tr : FEERIER] (hr)

BUAE 3-1 BIR OSHISHE 3-2 BSR4 0 HIH & BDSRDBMEBULIRN 0 7 U — 7 Rk
EARETHD T kb, BRI (60 /) RIZBNTY ) — 7 RHEDABARE TR
LR E B, LizhioT, MM ORBT — % 2T ) — PR 2T 5 2 & 2R
AR,

R - AR SEERTHEASH

14 3
BIHE 31 182






2.2 2 N—7 RS

AR 3-3 KIZART LS, SATy MCEASNIA DT A I = v AERIZBWVWT 0.1
B 1%REDZ Y —FUOTLBETFONEERTVBHRETH, 7 U - ZUFRBHE O
R B B R E 2 2 2 LIV I ERRESNL TN A,

E7o, B 3-4 KIZRT MB-A3004 OGS —EH 7 V—FHEOCEBK LY, RTHIZIHEIER
fF 180°C A% 60 ERIMHE T B ERE LIZBED 7 V=7 U H 0. 1% EET 57Tt B
TIZARTERY 14MPa Bl RO ARE TICE N T S BENRDH 5,

12.77—2.51 (log ) = (273. 16+ T) (13—1logs) X 1072

TIZT, BT o Y —THE R UNRE

0.1
£ fumany
100x 60x 365. 2bx 24

=1,9X1079 (hr™ 1)
T =180(C)
# FRUTRAT D L, 0 (NP) 13,
LMP==9843
E2D .
o =14, 6 (MPa)
LD,

MSF-21P RID N2 o ME RO VAL ER LAy b7 L— & 1B T &I 90°
EE &t o I T PRI C O Th B, S22 v F 7 L— b ¥ 5 LOMERICIHA
NI EEORNE S MELBEE A L TR (E A2y MEE B HEL TWA2RWD,
BE FRMFICEBEARRAET S Z LV, Lizdo T, Irifhic BB~ kA
NRAry PHEORTHY ., THRAERS-2-2 ARy bOIRARER] 5 2-1 ROUFER
BFORBERERIRT LI, AR v MIRAETBRIEH THSW (1MPa LITF) Z &»
b 7 V=7 EORREE L R b,

MR - R —HFRITHEHEAST

AIRE 3-3
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3. BlAXmEk
(1) GhRFHELEMEN, (ERI5EE £BF v 27 R 5%, h
B2 g, (2004)

M - R ST RS

BIFE 35 186



RilFE 4

XAy B - N REE
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