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DR, 250CE LTz,

s FEREST AT LT e 1A (LoJFm) ROVEA e J51m (T 1)

DRI TRV — | TR N ORI B e E LT,

Uy Ve EERBRAE R AR T, BB 724 65 7-30 XIfRFE LT

A A OEEE FIMEIIC K5 v vy v B —EBREBR T O SEM W H 5 E %7,
ATORBRA B W TR ERIT 100% TH Y . MatbmEE 3280 S/,

[ MR - Bl BSERRARE | 47 | [T e o, Fame LET




HT-1T R Uy v B R ERE 5

R EAS WHXIZ\\ s dL ] =
. _ AR . BEE (HEHE
gEt | smm |wEsE | I :
[°C] (J/em?) | (mm)
0)
25 44 56 2.51
L1
250 46 58 2.55
Bl 25 26 33 1.68
T73 1 :
A 250 29 37 2.02
WEFNEIE | LA 25 40 50 2.13
25 26 33 1.59
A
250 25 32 2.10
25 44 55 2.50
L1
250 45 56 2.67
Bl 25 26 33 1.59
T71A) :
B 250 27 34 1.92
BEFEHELEE | 75 25 42 53 2.09
25 29 36 1.75
A
250 26 32 2.09
25 43 54 2.46
L7518
250 41 52 2.61
Bl 25 25 31 1.57
A '
C 250 27 34 1.91
BEIMLE | Lsm | 25 42 53 1.93
25 28 35 1.40
A
250 23 29 1.97
25 43 55 2.49
L7518
250 44 55 2.61
Bl 25 25 32 1.61
i A 250 28 35 1.95
FME '
WEFNEIE | LA 25 41 52 2.05
25 28 34 1.58
A
250 25 31 2.05
[ g - R RERRRE | 4 [ mamgssEors, FAme LET




I3 A
BULEL e L (WK
BRI A - LA
BRI« HE

Al A

R S 1
X 200 fi#

% 1,000 %

50.0um

5 7-24 ARTUE MR LD v v L E—EBEER o SEM iE 5 E (1/7)
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I3 A
BULEL e L (IR
BRI A - LA

AR © 250C

Al A

S RiERTTIA 1

X 200 fi%
] - ’\.u \
LN NS .
S3700 15.0kV 8. 6mm x200 SE 200um
% 1,000 %

w5 7-25 AAE FIMEEIC L D v v L B —EERRER O SEM ik iEEHE (2/7)

[ - Sl B ARt | 50




I3 A
BULEL e L (IR
BRI A - T A1)
BRI« HE

Al A

R S 1
X 200 fi#

% 1,000 %

/‘. ‘\

S3700 15.0kV 9.1mm x1.00k SE

o 7-26 AATUE PRI LD v v L B —EBRER o SEM iE 5 (3/7)

| EWER - R AT SH | 51




HEEHT A
BSLEE . L b
.. & 3 (FIHES)
BRI W T W
BRI : 250°C
EEsud YA
X 200 %
X 1,000 i
S3700 15.0kV 8.8mm x1.00k SE

W T-27 AEE FIMEEIC LD v v L e —@EERER T O SEM ilimEE (4/7)
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HEAS A
EVIVEE IR RFRh VLR B
i s
B BB A - LA
RERIEE - iR
T GAER S 1
X 200 3%
X 1,000 fi#
S3700 15.0kV 9.8mm x1.00k SE
% 7-28 ARTUE IS LD v v L E—ERRER o SEM iE 5 E (5/7)

[ - Sl B ARt |

53 |:| PITPEEE D=, FERBHE LET,




Al A

EVOLER - SRR EL B A
AR ARG A - T J5 1)

A A

PREBRIEE - FiE

R S 1
X 200 fi#

% 1,000 %

50.0um

5 7-29 AEATUE MR LD v v L B —EERRER o SEM i E 5 E (6/7)

| MR - SRR B RS
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I3 A
BULPR - R LA
BRI A - T A1)

AR © 250C

Al A

S RiERTTIA 1

X 200 fi%
J ..I ‘ =‘ SINIOE d 2
S3700 15.0kV 9.7mm x200 SE

% 1,000 %

€.l
)
J\I‘.’n".l

-

S3700 15.0kV 9.7mm x1.00k SE

% 7-30 AEATUE PRI LD v v L E—EBRER o SEM iE 5 E (7/7)

[ mmrEs - EEEEE B s S | % [ mimsghmorn, Fame LT,




7.5.5 7 U—T7FE
(1) FHERSA:
- fERART D AR ISR T BERAT GRIFZVEVLERS) & L. 25 7T-1 &I
RT3 AR (BEH D, E. F) ZalBRICHWZ, BUBRA X o
FKif & O E DR REE HERIR L 72,

- B A I1E, JIS H0001:1998 128175 O MALBEZ M L7=D Bz
it P BIL B 2 i L 72,

- AR A : JIS Z 2271:2010 1T X 2 B 6mm OFRIRGER R 2 vz,

- BT E : JIS Z 2271:2010 (2 X v it L 7=,

- BRI : 150°C, 200°C, 250°C, 300°C, 350°C& L7z,

- B TT A D IR S LIE A 72 5 (T 5m) & Lz,

- GO D7 U — TR, ER 2 U — TR A IE LT,

(2) R R

7 ) —7RBREER L, RRT — & OKEFERNS B2 U —Fiikrsm s &
Larson-Miller /X7 A —% (LMP) OBfR] KO g/h7 UV —7 kKR S & LMP O R
R, TEHEZ V—7#EL LMP OBfR] ZRdiz,

B T-31 KO T-18 RIZWH) 7 U — T s S e /N7 U — 7kl & & LMP
DR E T, /b ZFIEIC LD 1R TEET 2 & &bz, LMPIZHWAEH C O
S RIRFIC /D RIEIZE VRS, C=14.27 215372,

S U — TR & & LMP OBRIZLLTO B0 TH 5,

LMP/1000 = (T + 273.15) ( 14.27 + log t, ) /1000= 13.935 — 3.566 (log o )

ZIZC. T iRE ()

t, kTR (h)
o /1 (MPa)

BN ) — TR S 1, 95%EHEXIE (AR 5%) . 95% S HE/KUED A IFFEA
BRAL (FRRME) & L CE Lo, MIFFARMZA-kXSEE TRENnD (4: o7
WZBIT D7 U —7 R S OEME, k : £5%. SEE : Standard Error of Estimate.
log t, \Zx3 2 [EIFROEFEREREE) . 7 U —TREDOT — 2 ¥ 7D n=68 ThHT-
. FRFFERFURE k O, k=1.996 & L7-, £7-. LMP 0OiE#Eia5% SEE 1%
61.85 T 5,

/N7 ) —THEWmE S & LMP OBURIILI T B0 TH S,

LMP /1000= (T + 273.15) ( 14.27 + log t, ) /1000
=13.935—-3.566 (log o ) —kXSEE
=13.935—3.566 (log ¢ )—1.996%61.85

| MR - SRR B RS 56
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T REE (O)

t, o TR (h)

o /) (MPa)

ko BRRfESR X0 GREE D AIFFAR IR 2 5K 2556 OFRE

SEE : log t, (259 % [lf OFEUERAE

(Y
(Y
A

B 7-32 KR OV 7-19 RITER 7V — 7 HE L LMP ORZR~T, /b R IEIC
L0 1A TERT S L L BIC, LMP WA EH C O b RIS HR/D T REICED
Kb, C=14.46 =157-,

EF7V—73E L LMP OBRIZLLTOEEBY ThHD,

LMP/1000 = (T + 273.15) (14.46 - log ¢ )/1000 = 14.751 —3.739 (log o )

ZZT. T :iRE (O

¢ EEZV—THE (hD)
o /1 (MPa)

B 720 RIL 7 U —FREBAERITIT D0 T) —RkWTRE R T — 2 & 8 721 RKiT 7 Y
— TRBERICB T DI —EH 7V —THRET — X EmT,

., 7V —T7RBRIIkET CThHY, R TET LEOLEEET S,

| MR - SRR B RS 57




1000

100
©
o
2
b
R 10
-2
1
1000
100
©
o
2
b
-~
2 10
1

T T T T T T T T
E 125%C i 175°C i 225G i 275°C
, 100,000h | 100,000h | 100,000h | 100,000h
' ; : ; . [ . :
10'0°C 156°C 206°C I 25|0°C
100,000h ! 100,000h ! 100,000h ; ! 100,000n !
““““ A 1
. eo® 1|
| . [ mmoy—Erme
! Lo ! LMP/1000
' : . o) U =13.935-3.566 % (log g}
! L !
[ 1 i i 1
i i i ' .
! ' B — FEEES
@ EEFTo SOy + LMP/1000=13.935-3.566 x (log o )-(61.85 % 1.995),/1000
6.0 7.0 8.0 9.0 100 11.0 120
(T+273.15)(C+logt, ) / 1000 T: @R (0)
t, : BEETEER (h)
HT-31 RS — R b
- 125;°O 1?5|°C 225I°C I 2}:5°C
[ ! 0.01%/1000h | 0.01%/1000h |  0.01%/1000h | ;0.01%/1000h
[ 100°C i 150°C i 200°C i 250°C E
0.01%/1000h |  0.01%/1000h |  0.01%/1000h |  0.01%/1000h |
| | | | | | | H
200°C
| | | | | | 0.01%/60%F
- . i i i i i o
; oS e
: D TRey L
- D Tea
i i i i . : o
s i ! i i i ' ST
[ 5 = | | | FHEES - TEE
[| @ : HEFo7Fay f ; ; i | LMP/1000=14.751-3.739 % (log o)
i N L i , — " T ;
7.0 5.0 9.0 100 1.0 120 130
(T+273.15)(C-log € )/1000 TRE (C)

% 7-32 X

| MR - SRR B RS

58

EEETU—TEE (h)

1 —EW 7 V—7HET oy b



718 F FHIEEICBIT S 10 HREEAkKR X

N o U —7 =N =7

?;; LMP/1000 RT3 & RT3 &
[Mpa](iil) [Mpa](iin

50 6.23 (145) (133)

65 6.52 (120) (111)

75 6.71 (106) (98)

100 7.19 (77) (71)

125 7.67 (57) (52)

150 8.15 41 38

175 8.64 30 28

200 9.12 22 20

225 9.60 16 15

250 10.08 12 11

275 10.56 8 8

GE1D) () PR, 7 U — 7B e F2h L7 B LU F I %
SFETH 5,

| MR - SRR B RS
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HT-19 % FHIEEICEBITS 0.01%/1,000h 7 V — 758 X

- 0.01%/1,000h
’ﬂfg LMP/1000| % U—7#&
[I\/IPa](jil)
50 6.93 (123)
65 7.26 (101)
75 7.47 (88)
100 8.01 (63)
125 8.54 (45)
150 9.08 32
175 9.62 23
200 10.15 16
225 10.69 12
250 11.23 8
275 11.76 6

(E1) () WiE. 7V —7 iR 4 5
LIZIRELLIFIZRB T 2MFETH 5,

| MR - SRR B RS 60




5 7-20% 27U — 7B R T 26T — ik 7 —

st HEBERE | ISho AT ARE R LMP/1000 fstht HERE | I5Ho 7 T ARE P LMP/1000
[°C] [MPa] (h] (C=14.27) [°C] [MPa] (h] (C=14.27)
150 85.5 108.2 6.90 150 85.5 114.6 6.91
150 77.4 339.3 7.11 150 77.4 350.8 7.12
150 69.3 1152.1 7.33 150 69.3 1125.1 7.33
200 56.5 91.3 7.68 200 56.5 88.8 7.67
200 50.3 250.4 7.89 200 50.3 249.6 7.89
200 44.3 731.1 8.11 200 44.3 686.9 8.09
200 35.8 5300.2 8.51 200 35.8 5240.7 8.51
200 30.7| 8177.0(kHEHT) 8.60 200 30.7| 8176.0(RAHT) 8.60
250 36.7 51.9 8.36 250 36.7 51.4 8.36
250 32.2 133.9 8.58 250 32.2 143.5 8.59
250 27.7 440.5 8.85 250 27.7 419.9 8.84
250 20.5 3962.1 9.35 250 20.5 3585.4 9.32
D 250 17.4| 8176.0(RTsHT) 9.51 F 250 17.4| 8176.0(RAEsHT) 9.51
300 235 36.6 9.07 300 235 30.9 9.03
300 20.1 91.1 9.30 300 20.1 88.4 9.29
300 17.0 281.9 9.58 300 17.0 248.9 9.55
300 11.8 3104.7 10.18 300 11.8 2539.7 10.13
300 9.8 8176.0(KHHMT) 10.42 300 9.8 6036.5 10.35
300 14.0 843.3 9.86 300 14.0 814.9 9.85
350 14.7 31.0 9.82 350 14.7 25.4 9.77
350 12.3 76.9 10.07 350 12.3 66.7 10.03
350 10.2 178.9 10.30 350 10.2 176.2 10.29
350 5.5 5256.3 11.21 350 8.1 639.3 10.64
350 8.1 691.4 10.66 350 6.8 1360.0 10.85
350 6.8 1538.9 10.88 350 5.5 4689.7 11.18
150 85.5 133.4 6.94
150 77.4 370.6 7.13
150 69.3 1000.4 7.31
200 56.5 87.0 7.67
200 50.3 247.9 7.88
200 44.3 881.7 8.15
200 35.8 6223.5 8.55
200 30.7| 8176.0(RAEHT) 8.60
250 36.7 56.8 8.38
250 32.2 133.2 8.58
250 21.7 448.3 8.85
250 20.5 4301.9 9.37
E 250 17.4| 8176.0(HkHT) 9.51
300 235 34.9 9.06
300 20.1 90.2 9.30
300 17.0 259.4 9.56
300 11.8 3197.7 10.19
300 9.8 8116.9 10.42
300 14.0 927.6 9.88
350 14.7 26.7 9.78
350 12.3 67.8 10.03
350 10.2 194.2 10.32
350 8.1 744.3 10.68
350 5.5 6741.6 11.28
350 6.8 2021.8 10.95
| EWPER - REELE A OERRR A |




FT1-21F% 7V -—THEBERCBITDISN-ER ) —THET— X
patht SKEBEE| mho | EEZY—7ERE | LMP/1000 st HEEE | mho | EEZV—-7EE | LMP/1000
[°C] [MPa] [h?] (C=14.46) [°C] [MPa] [h?] (C=14.46)
150 85.5 1.5.E-03 7.31 150 85.5 1.6.E-03 7.30
150 77.4 4.1.E-04 7.55 150 77.4 4.0.E-04 7.56
150 69.3 9.3.E-05 7.82 150 69.3 1.0.E-04 7.81
200 56.5 1.1.E-03 8.24 200 56.5 1.1.E-03 8.24
200 50.3 4.2.E-04 8.44 200 50.3 3.8.E-04 8.46
200 44.3 1.3.E-04 8.68 200 443 1.4.E-04 8.67
200 35.8 2.0.E-05 9.07 200 35.8 1.9.E-05 9.08
200 30.7|  4.8.E-6(RAL) 9.36 200 30.7 - (RHEIT) -
250 36.7 2.2.E-03 8.96 250 36.7 2.0.E-03 8.98
250 32.2 8.5.E-04 9.17 250 32.2 8.1.E-04 9.18
250 27.7 2.8.E-04 9.42 250 27.7 3.1.E-04 9.40
250 20.5 3.3.E-05 9.91 250 20.5 3.6.E-05 9.89
D 250 17.4]  9.0.E-6(RALHT) 10.20 F 250 17.4|  8.6.E-6(RHLHT) 10.21
300 235 4.0.E-03 9.66 300 235 4.5.E-03 9.63
300 20.1 1.6.E-03 9.89 300 20.1 1.6.E-03 9.89
300 17 5.6.E-04 10.15 300 17 6.3.E-04 10.12
300 11.8 3.9.E-05 10.81 300 11.8 4.8.E-05 10.76
300 9.8|  1.1.E-5(RAH) 11.13 300 9.8 1.5.E-05 11.05
300 14 1.6.E-04 10.46 300 14 1.6.E-04 10.46
350 14.7 5.8.E-03 10.40 350 14.7 7.3.E-03 10.34
350 12.3 2.3.E-03 10.65 350 12.3 2.8.E-03 10.60
350 10.2 8.3.E-04 10.93 350 10.2 9.6.E-04 10.89
350 5.5 2.3.E-05 11.90 350 8.1 2.1.E-04 11.30
350 8.1 1.9.E-04 11.33 350 6.8 9.2.E-05 11.53
350 6.8 7.0.E-05 11.60 350 5.5 2.7.E-05 11.86
150 85.5 1.3.E-03 7.34
150 77.4 3.9.E-04 7.56
150 69.3 1.1.E-04 7.79
200 56.5 1.1.E-03 8.24
200 50.3 4.0.E-04 8.45
200 44.3 1.1.E-04 8.71
200 35.8 1.5.E-05 9.12
200 30.7 - (RHEkT) -
250 36.7 1.9.E-03 8.99
250 32.2 9.0.E-04 9.16
250 21.7 2.8.E-04 9.42
250 20.5 2.8.E-05 9.95
E 250 17.4]  7.3.E-6(HHT) 10.25
300 235 4.6.E-03 9.63
300 20.1 1.7.E-03 9.88
300 17 5.7.E-04 10.15
300 11.8 3.7.E-05 10.83
300 9.8 1.3.E-05 11.09
300 14 1.4.E-04 10.50
350 14.7 6.6.E-03 10.37
350 12.3 2.7.E-03 10.61
350 10.2 8.8.E-04 10.91
350 8.1 1.8.E-04 11.34
350 5.5 1.7.E-05 11.98
350 6.8 6.4.E-05 11.62
| EWPER - REELE A OERRR A | 62




8. Exat/HmEE

8.1 FRFEIRA
T E MR RS MR JSME S NJ1-2012 (H AR 74> 2012 4E 12 H)

(LAF MBI L0 D,) OFHMEBERIITA KT A ACHERL, 3 7-4 RIORT
BURAEIZH 7-21 BUZRT b Ly Rl HEGHRR R 2 B LoRRE 5 8-1 &I

Y,
H8-1% HEEITIUT DBERRRT S,

HERE[C -40

ABRELC] 50 | 65 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275
HE ~40
® S,(RT) [MPa] sl -l -1-1-1-1-/-1-1-1-1-
@ K(S,) 1.000 [1.000 | 1.000 | 1.000 [ 1.000{ 1.000 | 1.000 | 1.000|0.949 [ 0.870|0.762 | 0.631
® K(S,) S,(RT) [MPa] 78.0 | 78.0 [ 78.0 | 78.0 | 78.0 | 78.0 | 78.0 | 78.0 | 74.0 | 67.9 | 59.4 | 49.2
® OBLVEOR/IME [MPal 78.0 | 78.0 [ 78.0 | 78.0 | 78.0 | 78.0 | 78.0 | 78.0 | 74.0 | 67.9 | 59.4 | 49.2
® S8 (OB AEVEH) [MPa) 78 | 78 | 78 | 78 | 78 | 78 | 78 | 78 | 74 | 67 | 59 | 49

ZZ T,
SyRT) RPN LI D FIRORFFRRA () [MPal
K(S,) iR Lo Rl (R TOMAMKIE O 28 2 72\ & 9 12 )
=9.97461 X 107 13T%-6.98055 X 107 10T4+1.34436 X 10" 7T3-1.44655 X 107 °T2
+1.36540 < 10 3T+0.97718
: K(Sy) . Sy(RT) [MPa]

=

S,

| MR - SRR B RS 63




8.2 it

51 5R5H =

MR OB BRI AT A BT A AZHERLL | 55 T-4 AR THUREIZE 7-22
b Ly Rl DRGSR S 2 F M L7C/ER 258 8-2 RITR T,

ez

¥ 82K KIRMEIZKIT HREIIIERS S,

K(S,) iR Ly Ml (FRE TOMMRIREOME 28 2 20 & 5 IEIE)
-4.22753 X 10 12T5+3.53427X 10 9T4-1.02703 X 10 T3+1.13742 X 10 T2
-5.30291 X 10 3T+1.06876

u

S,f : K(S,) - Sy[RT)

[MPa]

| MR - SRR B RS

64

HELRE[C -40
ARRELC] 50 65 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275
IEH ~40
® S¢(RT) [MPa] 166 | — - - - - - - - - - -
@ K(S,) 1.000/0.980(0.981{0.979(0.960|0.911|0.834|0.741[0.644|0.555|0.482 | 0.417
® K(S,) Si(RT) [MPa] 166.0]162.7(162.8|162.5|159.3|151.2|138.5|122.9[106.8| 92.2 | 79.9 | 69.2
® OBLVONH/IME [MPal 166.0(162.7|162.8|162.5(159.3|151.2|138.5|122.9|106.8| 92.2 | 79.9 | 69.2
® S, (@%BRARWVEH) [MPal 166 | 162 | 162 | 162 | 159 | 151 | 138 | 122 | 106 | 92 | 79 | 69
ZZ T,
Sp(RT) : RNV O FIROG[ER S [MPal



8.3 FXEHNLIBE
MEHERE OFHIMEHR AT A RT A4 ICHEILL | 25 8-1 KL O 82 £&FIH LT
REHS SRS 2B Ui R A 8-3 RITRT,
MBI OFHMEHRA A A RZ A > ClE, 5IIER S22 5 (1/3) « Sp(RT) - K(SYIZ
11 ZFE LD ZEDNED LN TS, ZHUTEIMEHI BT 2 @R 2 BB LT
RESINTLOEHRIND O, RFHIZRFEN L 705 K 5155012 1.0 28 Lz,

#8-3 K FMEIZRIT HERFHCIMS S,

HEURE[C] | -40
e 0 50 | 65 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275
® (1/3) S{(RT) [MPa] 573 | - - - - - - - - - - -
@ (1/3) S{(RT) K(S,) [MPa] — | 56.3|56.3|56.2|55.0 521 |47.7|42.3|36.7|31.7|27.5] 234
® (2/3) S,(RT) [MPa] 520 | — - - - - - - - - - -
@ (2/3) S,(RT) K(S,) [MPa] — | 52.0|52.0 520520520520 |520|49.3|45.2 |39.6 | 32.8
® O~@n&m/IME [MPal 52.0 | 52.0 | 52.0 | 52.0 | 52.0 | 52.0 | 47.7 | 42.3 | 36.7 | 31.7 | 27.5 | 23.4
® S.fE (O%BRAEWVEH) [MPa] 52 | 52 | 52 | 52 | 52 | 52 | 47 | 42 | 36 | 31 | 27 | 23
ZZ T,

S{RT) : FBLE%ORIROT RS [MPal

K(S,) 1 BEAEAEIE DS T 053RS / R BSO8R O3 ER &
S,(RT) : MHESVEMAER 4 O MR ORI (1) [MPal

K(S,) : IABLERSE DIREE T ORFHEIRA / BB O 5 RO FHIER A
70, BRECTOMMEROMEZBZ ARV L S ITEE L,

| MR - SRR B RS 65




8.4 TGRS

MBHEME OFIRMEHRR T A R A4 AZHEILL, 716 £, F7-17TF, F 81K

F O 82 ROMRZGIA L. FHUIRREHE 8-4 RITFT,

MBI OFTBIMEHR AT A R A4 o Clid, 5IRB S I2625(1/3) « SpRT) - K(S)IZ
BII1ZRUAZEDTED LN TS, ZIUISEMEHI BT 5 miREEA Z5E L T

RESNIEbOEHESND D, RTFHIZREHE & 225 X 951 1.0 28 L7,

W84 BIEEICBITHHAESIEESS

- MBRRE[C] ;1% 50 | 65 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275
@ (1/3.5) S¢(RT) [MPa] 47 | - - - - - - - - - - -
@ (1/3.5) St(RT) K(S,) [MPa] — | 46 | 46 | 46 | 45 | 43 | 39 | 35 | 30 | 26 | 22 | 19
® (2/3) S,(RT) [MPa] 52 | - - - - - - - - - - -
@ (2/3) S,(RT) K(S,) [MPa] - | 52 | 52 | 52 | 52 | 52 | 52 | 52 | 49 | 45 | 39 | 32
® Sgae [MPa] - [145.0|120.3|106.2| 77.8 | 57.0 | 41.7 | 30.6 | 22.4 | 16.4 [ 12.0 | 8.8
® Sgmin [MPa] - [133.9|111.1| 98.1 | 71.8 | 52.6 | 38.5 | 28.2 [ 20.7 [ 15.1 | 11.1 | 8.1
@ 104/™ -~ |0.81(080|080|0.79|077|076|075]|074|072]|0.71|0.70
Fave - |0.67]0.67]|0.67|0.67|0.67|0.67]|0.67]|0.67]|0.67|0.67|0.67
© Fag Srave [MPal - | 972|806 |71.2|521]382|27.9|205]|15.0([11.0( 80 | 5.9
0.8 Sgmin [MPa] - [107.1]| 88.9 | 785 | 57.4 | 42.1 [ 30.8 | 22.6 [ 16.6 | 12.1 | 8.9 | 6.5
@ 1.0 Sc [MPa] - [123.1|101.0| 885 | 63.6 | 45.7 | 32.8 | 23.6 | 16.9 [ 12.1 | 8.7 | 6.2
® O~@BLVO~OnE/NME [MPa] |47.0 | 46.0 | 46.0 | 46.0 | 45.0 | 38.2 | 27.9 | 20.5 [ 15.0 [ 11.0 | 8.0 | 5.9
® SfE (@%BRAVELHK) [MPal 47 | 46 | 46 | 46 | 45 | 38 | 27 | 20 | 15 | 10 8 5
Z 2T,

SRavg : 100,000h Tz 4= U2 F#)5 /) [MPal

SRmin : 100,000h THkWr 24 U 2 &/ N/ [MPal

Sc :0.01% /1,000h ®7 Y —7HEZ 4 U LI OFE)fE [MPal

Fovg * SRave (CHEMT 2688, 72720, 0.67 2B 2WMELT 5,
Fove= 10(/m)

n= Alog (7 UV —"7tWrEsM) / Alog(i /1)

o, FRE COEMRROMABZ RN K S IEIE LT,
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9. ZTofhoiE
9.1 Witk
(1) HRBpgft
- fEEHT D BEERATIE HZ-A3004 & L, 55 7-1 R 1HEA (5464 B) &2t
BRIV, BB X, RoERm & ZDOHL EOFIEEMNHERILL 72,
- LB : JISH0001:1998 (Z351F 2 H112 84 (FIHIEF) . = 512 O M4 i L

T=DBHIT RN ELEE 2 i L 72 A Gl 2 B AL B
) BRI T,
- REBA : JIS H 7801:2005 |2 X 5 EAE 10mm X /E S Imm OFER T4 e,

- RBRIREE ¢ 25°C, 50°C, 65°C, 75°C, 100°C, 125C, 150°C, 175°C, 200C,
225°C, 250°C, 275°C, 300C, 350C& L7z,
BRI RTINS LT (LJTm) R ONEA 2R ST (T J510)

- GO D BMEERCR, BB, BMRER BEANIE L,
- PEFHE

BLBCRIE

EI7HE L—H#7 7 v aik (JIS H 7801:2005)
T SR A : FLZe

HEBH

EI7k =¥ 7T v aik (JIS H 7801:2005)
HIE SRR A I R&F (IR . B2 (EiR)

R E

e I7 ik SERFOE D EE (TR AT RYE) (JIS Z 8804:2012)
FEEY S : FEEUK

(2) HBfER
MR e BVEECRAIE LR 2 9-1 B D5 9-3 RITTT,
REROMER, M5 D HZ-A3004 OEWMEAEIZDWNT, WIHIES & RIRFZh VL C©
HERZEITR,
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F9-1E£ BWIMERERROE L

BRI E S RYERE R
x| mest - a%ﬁg E#h BLER | svpEx | mEtY
[Cl | U/(kg - K) | (cm?/s) | (W/(m - K)) | (g/cm®)
25 893 0.604 147 2.72
50 909 0.610 151
65 915 0.614 153
75 919 0.619 154
100 929 0.623 157
125 944 0.627 161
L 150 958 0.631 164
175 967 0.632 166
200 975 0.632 168
225 979 0.631 168
250 981 0.631 170
275 985 0.630 171
300 987 0.625 171
HZ- B 350 997 0.619 173
A3004 25 897 0.606 148 2.72
50 912 0.613 152
65 928 0.618 156
75 931 0.622 157
100 940 0.627 161
B AL 125 956 0.631 164
150 968 0.632 167
175 971 0.631 167
200 986 0.631 169
225 992 0.631 170
250 1000 0.629 172
275 1010 0.627 172
300 1015 0.624 173
350 1035 0.618 174
(GE1) BEOREITFIEIC THEE L,
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92k BWIMERIERI R OFEM (1/2)

B E St B R
oy | me | s | s ﬁﬁ Lo #h BER | avpER | gty
BE | U/ke - K) | (cm?/s) | (W/(m - K)) | (g/cm®)
25°C 894 0.613 149 2.71
50°C 908 0.621 153
65°C 915 0.623 154
75°C 918 0.629 156
100°C 925 0.633 159
125°C 935 0.635 161
L5 150°C 947 0.640 164
175°C 952 0.642 166
200°C 953 0.642 166
225°C 957 0.641 166
250°C 959 0.641 167
275°C 966 0.640 168
300°C 969 0.635 167
HZ- 350°C 987 0.629 168
B L
A3004 25°C 892 0.595 144 2.72
50°C 909 0.599 148
65°C 915 0.605 151
75°C 919 0.609 152
100°C 932 0.613 155
125°C 952 0.618 160
158 150°C 968 0.621 164
175°C 982 0.622 166
200°C 996 0.622 169
225°C 1001 0.620 170
250°C 1002 0.620 172
275°C 1003 0.619 173
300°C 1004 0.615 174
350°C 1007 0.609 177

(1) BEOWRIEILFIRIC CTEM LI,
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H9-3 K BWIMERIERTI RO (2/2)

B BITE St S RE R R
ey . - L ﬁ%ﬁﬁg teg | BMEER | avmEE | mEtY
[°’Cl | U/tkg - K) | (em?/s) | (W/(m - K)) | (g/cm?)
25 897 0.609 149 2.72

50 912 0.617 153

65 928 0.619 156

75 929 0.623 157

100 939 0.629 161

125 961 0.633 165

L5 150 967 0.634 167

175 972 0.633 167

200 987 0.634 170

225 994 0.633 171

250 1000 0.631 172

275 1010 0.629 173

B B 300 1010 0.625 172

HZ-A3004 B 350 1040 0.618 175
25 897 0.603 147 2.72

50 911 0.609 151

65 928 0.616 155

75 932 0.621 157

100 941 0.624 160

125 951 0.629 163

T 150 968 0.630 166

175 969 0.629 166

200 985 0.627 168

225 989 0.629 169

250 1000 0.627 171

275 1010 0.624 171

300 1020 0.623 173

350 1030 0.617 173

(FE1) BEOREXEIRIC TEmE L=,
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9.2 BHMIER
(1) RABrRiF
- fEAF A 1T HZ-A3004 & L. 5 7-1 £ T 1EAR (#5444 B) 23
BRIV, BB X RoERm & ZDOHL EOFIEEN BRI 72,
- BB : JISH0001:1998 124517 2 H112 M KON O #F (WIHIEF) . = 612 O #HAL
A L7205 R R BV EE 2 fitE L 7= pPE GEFRE
NEVLEERT) Z3BRICH -,
- B A ;B & 40mm X E 5mm X B E Imm OFRER T2 Az,
- WBRIEFE  : 25°C. 50°C. 65°C., 75°C. 100°C, 125°C, 150°C, 175°C, 200C,
225°C, 250°C, 275°C, 300°C, 350°C& L7=,
- BB JEIEG AN LT A (LR RONEAE 722 51 (T J516)
- GO D METMEAREL, EAMTEIELRE, AT Y AR IE LT,
-JEFE  FEEBIRE (Ar HAH) CHEhE L7,

(2) HBRfER

HERRMEAR S, B A MTRRMEER I M OVR T Y A LIk RO &2 55 9-4 D
% 9-6 RITTRT,

ZOFER AR LT 9-7 RITRT, MEEMELREL E RO ABIEMEREL < 122k %
HRZ AT, B (F1R~350°C) (2B DIREKRFE 2RO, KTV v
BEICKHLTCEEETHY ., FHEEZ AW, 2B, FRORBRIELIL 25CTH 5
D3, MEHBUE T IROMMEEZ 200CTHRIET 2720, TR S 20COMHEEH LT
Fio Lz,

- WIIRF (H112 O 0)

MEFMELRE E : =6.962 X 1079T2 - 8.584 X 1073T + 73.60 (GPa)
HAWTPEAR St 0 -2.214X1075T2 - 3.087X 1073T + 26.11 (GPa)
KT oy :0.40

- T RFR B RS

HEHMELR S E : —6.702X1075T2 - 8.988 X 103T + 74.03 (GPa)
B AWEMEAR S c 0 -1.987 X 1079T2 - 4.755 X 1073T + 26.71 (GPa)
7Y oty :0.39

ZZ T,
T iEE (C)

| MR - SRR B RS 7
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B 9-4 K IEEHMIER RO (1/3)

S TE FORITE S 15 EMETERAERR
pEtH stgpm | o | EAN s
MK o 2D U M s RE | SEMERE
= [°C] te
(GPa) (GPa)
25 73.3 26.3 0.39
50 72.9 26.2 0.39
65 72.3 26.1 0.39
75 72.0 26.0 0.39
100 71.4 25.8 0.39
125 70.7 25.5 0.38
s 150 70.0 25.3 0.38
175 69.3 25.0 0.38
200 68.6 24.7 0.39
225 67.8 24.4 0.39
250 66.7 24.1 0.38
275 65.5 23.7 0.38
300 64.2 23.2 0.38
7 A3004 o E 350 61.1 22.1 0.38
(H112) 25 74.1 26.5 0.40
50 73.8 26.2 0.41
65 73.3 26.2 0.40
75 73.2 26.0 0.40
100 72.6 25.8 0.41
125 72.0 25.6 0.41
- 150 71.3 25.4 0.41
175 70.6 25.1 0.41
200 69.8 24.9 0.40
225 68.7 24.6 0.40
250 67.8 24.3 0.39
275 66.7 23.9 0.39
300 65.4 23.4 0.40
350 62.5 22.4 0.39
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9 9-5 K SIEERMIER RO (2/3)

55814 TE HURIE S 54 TE HURIE G R
B st | o | EAT
Zpt v ENILER J3 1] °C] R | EMEREL b
(GPa) (GPa)
25 72.9 25.3 0.44
50 72.4 25.1 0.44
65 72.2 25.0 0.45
75 71.9 24.9 0.44
100 71.3 24.8 0.44
125 70.7 24.6 0.44
L 150 70.1 24.5 0.43
175 69.6 24.2 0.44
200 68.9 24.1 0.43
225 68.2 23.9 0.43
250 67.1 23.6 0.42
275 66.0 23.4 0.41
300 64.8 23.0 0.41
FHA 350 61.9 22.1 0.40
HZ-A3004 B
(0) 25 73.8 26.4 0.40
50 73.2 26.2 0.40
65 73.0 26.0 0.40
75 72.9 25.9 0.40
100 72.3 25.7 0.40
125 71.6 25.5 0.40
—_— 150 70.9 25.3 0.40
175 70.2 25.0 0.40
200 69.4 24.8 0.40
225 68.5 24.5 0.40
250 67.3 24.2 0.39
275 66.3 23.8 0.39
300 64.8 23.3 0.39
350 61.9 22.2 0.39
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59 9-6 % HIEEERERIROFEM (3/3)

BB AE AR BEEBUEER
. stgps | o | EAN
i | gt | omam | e |TO0T | e |
(GPa) (GPa)
25 73.5 26.7 0.38
50 73.1 26.5 0.38
65 72.8 26.4 0.38
75 712.6 26.2 0.38
100 71.9 26.0 0.38
125 71.2 25.8 0.38
L5 150 70.6 25.5 0.38
175 69.9 25.2 0.39
200 69.0 25.0 0.38
225 68.2 24.7 0.38
250 67.3 24.3 0.38
275 66.1 24.0 0.38
B AL 300 65.0 23.5 0.38
HZ-A3004 B 350 61.6 22.4 0.37
25 74.3 26.6 0.40
50 74.0 26.4 0.40
65 73.5 26.3 0.40
75 73.3 26.2 0.40
100 72.8 26.0 0.40
125 72.2 25.7 0.40
TH 150 71.5 25.5 0.40
175 70.8 25.2 0.40
200 70.0 25.0 0.40
225 69.1 24.7 0.40
250 68.4 24.4 0.40
275 67.3 24.0 0.40
300 66.0 23.6 0.40
350 63.1 22.6 0.40

| ﬁ[ﬁﬁ%ﬁ@ ° $ﬁ££j§§ﬂ: H ﬁﬁﬁ*%ft/z—:\jfi ‘ 74 D Wﬂi?ﬁ%%%@f;&)\ 3'5/_&5;] L Li.a—o




B9-THR  WIEEBIERROE L O

ST HURE S TE OB E A SR
MEEME | TART |
3 m V%
Zps ! a7 ENALIE ) REL | EIERE
[°C] Lt
(GPa) (GPa)

20 73.4 26.0 0.40

50 72.9 25.9 0.40

65 72.7 25.8 0.40

75 72.5 25.7 0.40

100 72.0 25.5 0.40

125 71.4 25.3 0.40

EA 150 70.7 25.1 0.40
(H112,0) 175 69.9 24.8 0.40

200 69.1 24.6 0.40

225 68.1 24.2 0.40

250 67.1 23.9 0.40

275 65.9 23.5 0.40

300 64.7 23.1 0.40

7. A3004 3 350 62.0 22.3 0.40
20 73.8 26.6 0.39

50 73.4 26.4 0.39

65 73.2 26.3 0.39

75 73.0 26.2 0.39

100 72.5 26.0 0.39

BB 125 71.9 25.8 0.39

150 71.2 25.5 0.39

175 70.4 25.3 0.39

200 69.6 25.0 0.39

225 68.6 24.6 0.39

250 67.6 24.3 0.39

275 66.5 23.9 0.39

300 65.3 23.5 0.39

350 62.7 22.6 0.39
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9.3 MRIZIREREL
(1) RABrRiF
- fEAF BRI IT HZ-A3004 & L, £ 7-1 1037 3HEAR (5444 A, B, C)
ZARBRIC Tz, BRBR T IR, R OF i & 2 Ol & O D HERER
L7z,
- B : JISH0001:1998 234517 % O $HALER % Jiti L 7= D BT %)
IR EMUER - Jits U 7= b4 KE GERFZDEVLERE) 2 3BRIC V2,
- BT - JIS Z 2285 12 L 5 & 20mm X [EAZ 5mm Bk & V7=,
- WBRIEFE : 20°C, 50°C, 65°C, 75°C. 100°C, 125°C, 150°C, 175°C, 200C,
225°C, 250°C, 275°C. 300°C& L7=,
- BB JEIEG AN LT A (LR RONEAE 722 51 (T J516)
- LR : BRRERRIE ARAR B ORI aRARE A IE LTz,

(2) BasE 5
PRI IRMR B TE LT R A28 9-8 D E 9-11 RITRT,

| MR - SRR B RS
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98K MIZRMBBHER RO E LD

e e
| seEwm

by AL ﬁﬁig (X 105 mm/mmeC)
|Z§j\/_\(5$1) |Z§j\B(5$1)

50 23.6 23.2

65 23.9 23.3

75 24.1 23.5

100 24.6 23.7

B S B LI 125 24.9 24.0

7 A3004 150 253 | 24.2

175 25.8 24.4

200 26.2 24.6

225 26.6 24.8

250 27.0 25.0

275 27.4 25.2

300 27.7 25.4

FEL) K5 A BBRERRIZRGR . B IZHIR b YRLIRE £
TOEEMNZ R & 7~

| MR - SRR B RS
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599 K% MIZIRAEIER ROFEM (1/3)

B TE & B LR
N BRI
| ety | s 5 W[ﬁcm]ﬁ (% 105 mm/mmeC)
XAHAED | x43BOED
50 23.6 23.1
65 23.9 23.2
75 24.1 23.4
100 24.5 23.6
125 24.9 23.9
. 150 25.2 24.1
175 25.7 24.3
200 26.1 245
225 26.5 24.7
250 26.9 24.9
BB 275 21.3 25.1
HZ-A3004 | A 300 21.6 25.3
50 23.7 23.2
65 23.9 233
75 24.2 23.4
100 24.6 23.7
125 25.0 23.9
T 150 25.4 24.1
175 25.9 24.4
200 26.3 24.6
225 26.6 24.8
250 26.9 25.0
275 27.4 25.2
300 27.6 25.4

(E1) K ATBRRERIEREGRE. BIXFE O YR £ TOVEMBRERR A =T,

[ R - Al B R 78 |[] Mt orn, AR E LET,




5 9-10 £  MIZRMAERIER RO (2/3)

B TE & B LR
N BRI
| ety | s 5 W[ﬁcm]l’f? (% 105 mm/mmeC)
XAHAED | x43BOED
50 23.5 23.2
65 23.9 23.4
75 24.1 23.6
100 24.5 23.9
125 24.8 24.1
. 150 25.3 24.3
175 25.7 24.5
200 26.1 24.7
225 26.6 24.9
250 26.9 25.1
BB 275 21.3 25.3
HZ-A3004 B 300 21.7 23.3
50 23.6 233
65 23.8 23.4
75 24.1 237
100 24.6 23.9
125 24.8 24.1
T 150 25.4 24.4
175 25.9 24.6
200 26.3 24.8
225 26.7 25.0
250 27.1 25.0
275 27.5 25.5
300 27.9 279

E1) Ko ATBFRIZRAE. BIXHED S YR £ TOFERIRRER 27T,
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F9-11 K BUERMREGUER RO (3/3)

B TE 15 bt
N 1SRRI
pa | #EM | sE | A am?ﬁg (% 105 mm/mme0)
X4AED | X4BUED
50 23.6 23.1
65 23.9 23.2
75 24.1 23.4
100 24.4 23.6
125 24.7 73.8
L 150 25.2 24.0
175 25.7 24.3
200 26.1 4.5
225 26.5 24.7
250 26.9 24.9
B LI 275 21.2 25.1
HZ-A3004 C 300 27.4 25.3
50 23.6 23.1
65 23.9 23.3
75 24.2 23.4
100 24.7 23.7
125 24.9 24.0
T 150 25.4 24.2
175 25.9 24.4
200 26.2 24.6
225 26.7 4.8
250 27.1 25.0
275 27.6 25.3
300 27.8 255

(E1) X A ZBRRRIZRAE. B ITEED b UL £ TOVRIRRE 2 <,
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N2y MZHWATILI = 5684 (HZ-A3004-H112) @

1. A

B A % v A 7 1%,

AR & B 8 L T2 RIS DN T

B 1

AT (60 £E[H]) (28D BT 2 (E R EHE & 1R D A

BRSO END, FHIART y MWL T A =0 AG5ald, REMOBUIEIC
HEOBIFNT LD . BBAOMEE NI T 2 LB 61D,
AEIT, HitzP24 Bl X ¥ 27 ONRZ 7 v MIZHAWAT LI = AE4E
(HZ-A3004-H112) (AR THZ-A3004) E#35,) (22OWT, ket OBE<
Tl 5 ML DB IR S TR LT, & Bic, SR a0 BT < 8 % b
15 U 72 fiilbr DR 15 S OMERL U 7o R 0 38 BERRBRAE R DWW Tk~ %,

2. NAFYMNATNAI=ZDLEEITHONT

21 T&BXY A A2y NAT LI =9 AEEHHHKOBEL] [2onT D
(—#h) BAMWFS (LT [JSME] &9, ) 1,

REFEERY SRSy TR oS Th i

JE ¥ A7 MM (2007 #£K) | (JSME S FA1-2007) (LR 8@+ A 71
R Vo, ) & 2008 42 HIZHITLTERY, 2O TRy NAT VI =
ULEBDORMEE LT, WM 33 T2y MELE LTT VI =0 A5e kiR e
BTNV =0 LG5 HT25GORE] ZED TV,
Flo, TOPIZHHBRT NI =0 LEEENRR Ty MiELE LTRET 7200 [7
NI =T LAEENRTy NRAFHMEERRATA FZ 4] bEERTEBY, Z0HA
RI A4 NZHASE, TNET, B 1-1 RITRT THORBIHFIE S BRI TV,

BL1-1 £ FHHEE L TCBRBEINIZT LI =T 06848

B9 SHE

FORRES BE RN
\ D RO ; == &

E SRR ;;;A’sfoa —l}:q l-;B?Af;)é? —hrue; )Ib:Bﬂ‘é‘ Zf;\; * |20 z4 5
SSUE S P00 | 10 oo g s |2 F 4B
[R—— ;2;;%%7»5:¢AéﬁAW%mﬂc& I
JSME § FA-CC-005 é;%@;;ﬁi;;fggmbs:ﬁAgﬁ 2009 4 4
JSHE § FA-CC-008 ?&L%Lﬂiiﬁig;gs:ﬁAgﬁ 201346 B
R g;g%£m7»s:¢AaﬁAmmwmmuz2m3$6ﬁ
U S FACo00 | A7 Y FRTAEEOLES ROAHIZ I | 0o

[ IR R L A SOERRRA ST | B 1-1




2.1.1 IRAF 3-3 K OVHEGIHE A BE I v 7o B
JSME 1%, 2 E TERERSNIZFHIBUE D AR 7y NAT VI =0 AEEITONT,
S S OB BEENE - IHAEFREE IR D MREN LT L b+ e RsFE 2 R CE 2 C
EMB | IR 3-8 L UEGIHIM A 2015 4F 10 H 1 HIZHEL LT,

(1) B EIE K OV T B Rr L 2 B9 2 B
BJEF v A7 GRS TIE, TV = U LS @ORIREIVE K O EBRAFEO TR &
LT, BREFEHT HE U 7R Hjié’%xﬁ% LTWD0, ZORWB RT3 THD Z &N
ALz, (T =0 DE@O5E T8 EN D I 5 2R etEmE T A Uy, M
g HH B kb Lfc%ﬂlﬂizvl/ﬂ% IEREAA L 1S < R Bz E T S =
b — W URE I R ERERES L & D %ZE%EE% )
XD, T =0 LEEITHE LT B ORBIEEIE K OB R M 0O E FR AR A
BTATHIET DMEN D D,

(2) 58 GREFRER SISy fifl. F%EH513EM S [Su Bl E) 2B 5% &
BRI EOMEIZET A REFEL K 1-2 RITRT,

B 12K BRI LOMEIZEET 5B
ALH N S|

Si. Cu O HHsRLITEMM O ABUZ X 2 KIEOHEITIZ
PEVENR AL S LRSI, Mg A% Si-Cu HrH#IcELD
6000 % AT Mg Bk b WifF TE 202, 60 (i OIRRET

(Al-Mg-Si #&4a) | HFEL 9 25t R O LI L L s s,

F 7o, MORRERBRIRE 01 R BAALBR 73 AN U] CRREE it K

i L 7p o TN D,

FHAM O AZZ X 0 @ aFn Mg 25 3% & Mg DO
5000 % A U Z DR 0D Mg EFEEF S OFREE L7 < 72 %

(Al-Mg % H4) VAN %Wﬁ%m X, Mg AR S CTOZRVRRET

DEMETH Y, WMKFAME 22> TV D,

SRS Mg [EVAT L & Mn #5072 D T 60 4% T

3000 % BRI TE 528, BBRIZ Cu F 03 &R EE O HEH
(AI-Mn %A&42) PEER S TEY, Cutriif b RIC L D BN E
TN D ATREMEDN B,

[ IR R L A SOERRRA ST | B 1-2




2.2 HZ-A3004 {25\ T

BIHE 1-3 1 HZ-A3004 OALZF4y %73, Hitz-P24 Bl&RSX ¥ A7 DA
MZHWL T VI =y 5G4 (HZ-A3004) (%, JIS H 4000 : 2014 [T VI =D LKk
TNV =y AEEOKRKLDEG] (LLF TJISH 4000) &vv9,) @ A3004 D Ak5y % H
AR L, REHTEHIE 2R B OBE~OFELENHHTE 56%E (Mg, Mn) %,
BLUEOHIPANIZIB W TEZOICRE LTz, £, FHHKOPEEIM Th 5 Aok
%, BLE AR EH CIRINE 2 D2 RRE LTz,

728, A3004 [ZIERLEALD 3000 % (Al-Mn 5R) A&lZE S, Mg KO8 Mn
Z 1 mass%REEIRINT 5 2 & C, ML, MatEEMERE L oo, Mg s gE L
MECH . A3004 1Z, F1Z 500~600°C D EJEALALEL THr H L 7= Mn 5845 Bk 2358 8
Dl LA 5, Mn RHFHIEL, 300°CLL FICHBWTHERAIZE TH Y |, i E TR
DENE L & (200~1007C) &2 T T2 BHZ B W T H AT HBRIE A HIFFC X %, £72, A3004
L BREHITERIEIC B W TR 2R TH |, I —E & Mg BEET 5 Z LD
BRI T & 2,

2.3 SRILFEHE
PITF L, HZ-A3004 (281 2R FE M7 4 SO b2, O C BaHITREE
FOBNT < BAAIRILHRE I RIT T B L =T,

(1) #sprimft OINTAE(L) : HZ-A3004 72 E DTV =0 A/4lL, JEIEMN T/ X
L VENEENKREL 2D L, MEREL D, —h.
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F %, BIHE1-1 K Al-Mn 2 56R EHRRRER % 779 2,
HZ-A3004 2B\ T, FIZ Mn R0#HH (AlgMn) 23
sy bz 5, Mn 1% 300°CLL PR\ T Al BHFEFIC
T EALHEEET, B A (AlgMn 72 &) & LT
BEMNAFET D, LI - T, ixatiFEHR o x<
¥ %7 7= HZ-A3004 [ZB W CiE, Mn RO EHHIC KL D
SSHERCITEI T 5 b OO—MEFET H EEZBND,

(4) Rk R RRES L RESORRDFEFREET S &, JEH
DGR T NOT I, N OBEZ T 5, Bk 1-2 X
IZ Al-Mg 2 JtR PHPRIER 2 /79 2, HZ-A3004 (280>
TiX, FEIZ Mg PEVE#RIEZ 5, LEIRE (450°C) LU
TIZBWT, Al BT O Mg FAEREITIRERTE &b
DT 5, REFTEHSMOBRESELZ T
HZ-A3004 (28 Tid, Al BT IC—E&D Mg 23 EE
LTWD EZZ b, EEBEAHIFFCE D,

2.4 ARy
SeiR U7=i8 v \HZ-A3004 1% JIS H 4000 (ZHLE S 472 A3004 2 _X— 2 L LTEY .
LT D& 2 FIZHASW TR R EHFH 2 5D T 5,

(1) Rk : HZ-A3004 ([ZBW Tk, Afli#ocsk (Si. Fe, Cu, Zn) (2K 5[H
Eisib, ATHTRILITIARE L TRy, E o, REeES Mg &4
BRMEEH E K LT-54 . RO Mg [EIREABD L, SREME
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Si Fe Cu Mn Mg Zn
il 0.15 0.7 | 0.05 1.1 1.0 0.05
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(1) Waik
HZ-A3004 Ok atHRTEIH T O EZ b 2 B 5 72, REEHRENT A — 2k
DOES>TH D Larson-Miller /37 A—% (LMP) & v, BRGEHTESIH O BVEE
& PRSFRIIC A S5 O R BVL BT 2 R L7z, LMP I FIC LV 52 6h 5,

LMP =T X (logt+C)

ZZC, tIEREMh], TIXIRELC], CidtkbEskch 5, MkbES C ik, IMNifT
BUEN JRA N IR N 320 L 7R Y DE A2 B 512 14.0 & Lz, BED F 7z,
AR EHT I OBVBEE L 2000C X 60 £ L L, TV =7 ARMAP O THEICA L
DILHD R RFHNCEE LTz, S 51T, Mn 1% 300°CLL FIZHBWT, Al H1iZiZ
ARV LRV, Mn OFEE &M KRB EHITEMIE (200°C~100CHEE) &
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BIE 1-5 2 SCHERCRBRIC A W B 7= B o k2R sy 13 14)

b F R4 (mass%)
Si Fe Cu Mn Mg 7Zn Cr Ti Al
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BIHE 1-16 32

HZ-A3004 (#18144) K OSmkaliR f (HaAh)  GHFFDELEES) @
FRERIELEE & 0.2% M 71 D Bf%R

[MPa]
_— _ AR
R 100°C 200°C
(DHZ-A3004 (FTH44) 90.8 95.1 86.0
OB B GEFFVEVLERRT) 82.2 86.0 78.1
DQE@DESy 8.6 9.1 7.9

AL 1-17 % HZ-A3004

AUBRIR L & 5| 5R98 & o BASR

(FIIRT) K ORERGUBT AT GRFRF RV EVLERST) o

[MPa]
- _ AR IR
R 100°C 200°C
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[°c] [MPa] | [MPa] [%] [MPa] | [MPa] [%]
25 88 187 23 90 181 21
25 88 186 22 90 182 21
25 88 188 22 90 180 20
25 87 186 23 90 181 20
25 86 185 22 90 181 20
A 25 87 186 23 90 181 21
100 93 175 22
100 93 176 22
100 93 176 20
200 84 114 63
200 84 115 58
200 84 114 60
25 90 188 22 94 184 21
25 91 187 22 94 184 20
25 90 186 22 94 186 20
25 90 187 22 94 183 20
25 90 186 22 94 185 20
5 25 91 186 22 94 184 21
100 96 178 20
100 96 177 22
100 97 177 22
200 87 115 55
200 87 116 52
200 87 116 52
25 91 193 21 93 188 20
25 90 190 22 93 189 21
25 90 192 23 93 186 20
25 91 192 22 93 188 20
25 90 191 22 93 188 20
c 25 90 193 23 93 187 21
100 96 181 22
100 96 181 23
100 96 180 24
200 87 117 64
200 87 117 62
200 87 118 64
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HIRE 1-19 & BEMGUBRT LR, GRFFRVEVLELEY) D5k

ARAE S (1/3)

MEWTE L SR B ST S |

AR L75m A&
B | ORE  [0.2%MW0|5lERRE | MO |0.2%00|5IREE | MU
[°C] [MPa] | [MPal (%] [MPa] | [MPa] (%]
25 83 175 25 84 169 23
25 83 175 25 84 169 23
25 83 175 24 84 169 23
25 81 174 24 83 169 23
25 82 173 24 83 169 24
25 82 174 24 83 170 23
50 83 171 23 86 166 21
50 84 172 23 86 166 21
50 85 174 23 87 167 22
65 84 170 23 86 165 21
65 85 170 23 86 166 22
65 86 172 22 86 165 23
75 84 171 24 86 164 22
75 85 170 23 87 164 21
75 86 171 24 87 165 23
100 86 168 25 88 164 23
100 86 167 26 87 162 23
100 86 167 26 88 162 24
100 85 168 25 87 162 23
100 85 167 26 87 162 24
100 85 167 26 87 161 25
125 85 158 30 86 154 27
125 86 159 29 87 155 28
D 125 85 158 29 87 154 29
150 84 145 40 86 141 38
150 85 144 41 87 141 38
150 86 146 41 85 141 41
175 82 128 54 83 125 51
175 82 128 57 84 125 51
175 82 128 58 83 125 59
200 77 112 66 79 108 68
200 78 112 67 79 108 67
200 78 112 69 79 109 64
200 77 11 70 79 108 78
200 78 112 70 78 108 72
200 78 112 68 79 108 67
225 71 97 78 72 94 76
225 71 97 79 73 94 70
225 71 97 78 72 94 92
250 63 84 85 64 81 80
250 63 83 90 64 82 82
250 61 83 86 64 82 93
275 52 72 118 54 71 89
275 51 71 110 54 71 92
275 52 72 101 54 70 99
300 43 61 96
300 43 61 98
300 43 61 126
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AER LM TAHE
i BE|02%MA|5IREE | BT |0.2%MA | 515REE | Y
[°C] [MPa] | [MPa] (%] [MPa] | [MPa] [%]
25 82 178 25 83 171 23
25 81 176 25 82 171 24
25 82 176 25 83 169 23
25 81 176 24 82 173 24
25 80 176 25 82 171 24
25 80 176 25 82 170 24
50 83 174 24 84 168 23
50 83 173 23 84 168 22
50 84 175 23 85 168 22
65 83 172 24 85 167 23
65 84 173 22 85 167 22
65 85 175 23 85 167 22
75 84 173 24 85 166 23
75 85 173 23 85 168 23
75 86 174 24 85 166 23
100 85 171 27 86 164 24
100 85 172 26 87 164 23
100 85 171 27 86 164 23
100 85 170 26 86 163 25
100 84 170 26 86 164 24
100 84 169 26 86 163 23
125 84 161 30 86 156 28
125 86 163 29 86 157 28
£ 125 85 161 30 86 156 28
150 84 148 42 84 143 43
150 84 148 43 86 143 39
150 86 148 43 85 143 38
175 81 131 57 83 127 52
175 83 131 53 83 127 57
175 82 131 54 83 126 58
200 78 114 69 79 111 67
200 78 114 68 79 111 64
200 78 114 70 78 110 69
200 7 114 74 78 110 67
200 7 113 71 78 110 72
200 78 114 73 78 109 71
225 71 98 66 72 95 90
225 72 99 81 73 95 78
225 71 98 74 72 95 72
250 63 84 91 64 82 84
250 63 85 102 64 82 84
250 62 85 95 64 83 94
275 52 72 123 54 71 105
275 52 72 98 54 71 93
275 52 72 101 54 71 104
300 43 62 90
300 43 62 89
300 44 62 87
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[°C] [MPa] | [MPa] [%] [MPa] | [MPa] [%]
25 81 177 24 83 170 24
25 82 177 25 83 170 24
25 81 176 24 83 170 23
25 81 177 24 83 170 24
25 81 176 24 83 171 24
25 81 177 24 83 170 24
50 82 174 23 85 167 21
50 83 173 22 85 168 21
50 85 175 23 86 168 21
65 84 173 23 85 166 20
65 84 172 24 85 166 21
65 86 174 23 86 167 21
75 84 172 23 86 166 22
75 85 172 23 86 166 22
75 86 173 24 86 166 22
100 86 169 25 87 163 24
100 86 169 26 87 164 24
100 85 170 25 87 164 25
100 85 169 26 87 163 24
100 85 170 25 87 163 24
100 85 170 26 86 163 24
125 85 160 29 86 155 28
125 86 161 28 86 156 27
F 125 86 160 30 86 155 29
150 84 146 40 85 142 41
150 85 146 40 86 142 41
150 85 146 44 85 142 42
175 81 128 56 83 125 55
175 82 129 54 83 125 56
175 82 129 58 83 125 55
200 78 112 69 79 110 70
200 78 113 71 79 109 T
200 78 113 66 79 109 76
200 T 113 68 78 109 65
200 7 113 74 78 109 65
200 7 113 68 78 109 68
225 71 98 81 72 95 73
225 71 98 81 73 95 75
225 71 98 87 72 95 83
250 63 84 88 63 82 81
250 62 84 87 64 82 95
250 62 84 94 64 81 89
275 52 72 85 53 70 94
275 52 72 99 54 71 109
275 51 72 110 53 71 85
300 43 61 87
300 43 61 88
300 43 61 92
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(1) 1000 5% (ffi Al)
1000 &i%, 99.00%LL EOTEMMMT VI =0 A THO | ML, Miat, Bk
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V) LR AHHETH D, 7S L, RS T E D LT AR L, 56
NDENE T ARD 2 LT AL Z D, (EEL))
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44 56 100 2.55
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43 54 100 2.17
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26 33 100 1.56
24 29 100 1.45
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250°C
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23 29 100 2.00
24 29 100 2.00
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-40°C 32.7 31.3 31.3 K(io)| 527
32.1 425 425 KUic)| 615
325 31.1 31.1 KUic)| 52.4
T-L =iE 32.6 32.4 - KUo)| 534
33.3 40.3 - KUo)| 59.6
A ¥IEARA
26.2 172.0 172 K(io)| 120.0
200°C 25.6 178.0 - KUg)| 122.0
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-40°C 32.7 35.2 35.2 K(:c)| 55.9

32.4 35.8 35.8 KUic)| 56.4
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31.4 34.6 34.6 KUo)| 555

-40°C 31.4 32.9 32.9 K(ic)| 54.2

32.9 45.0 - KUo)| 633

32.3 33.9 - KUg| 548
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L-T =g 36.8 63.6 63.6 KUio)| 739

36.5 60.4 60.4 KUio)| 720
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50 ¢ Specimen No: 631-H-TL8
I Testing Temp.: -40°C
40 f
Z 30
<
-y
3 20
=}
b
10
() A L A A A
0 1 2 3 4 5
Load Line Displacement V (mm)
(a) farE-Z507 iR
Specimen No:631-H-TL8
Testing Temp: 40T
J=32.7 (kJ/m?)
200
150
2
5100
T50
0 L L i ]
0 1 2 3 4 5

Crack bBxtension (mm)

(b) J /- & bt i B iy

®5 HZ-A3004 (#1844 (H112). -40°C. T-L J5A) @
BN PERRBR I 1T DT E-ANr iR X OV d By & 2k R & dhiR

Tt TR e R 83-17




50 Specimen No: 631-H-TL2

Testing Temp.: 4R
40
Z 0 T,
=
o
2 20
<)
o
10
() L 1 A 1 1 1
0 | 2 3 4
Load Line Displacement V (mm)
(a) 7 EE-2507 A
Specimen No:631-H-TL2
Testing Temp: 53
1,=35.9 (kl/m?)
200
£ 150
=)
5 100
=
50
0 A L 1
0 1 2 3 4 5]

Crack Extension (mm)

(b) J /- & bt i R iy

e HZ-A3004 (165 (H112). ®iE. T-L J5m) o
M R BRI 3 1) BTN R L OV J iy — & 2t e B b

Tt TR e RIFE 3-18




50 r Specimen No: 631-H-TL6
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