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DRI TRV — | TR N ORI B e E LT,

Uy VR R A R T, BB 724 68 7-30 XIZRFE 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

sgne |0 | e |mpaes
AN X = AR
wEs | BE |wEsm | | ¥ — 2
[°C] (J/em?) | (mm)
)
25 44 56 2.51
L5
250 46 58 2.55
sl 25 26 33 1.68
T :
A 250 29 37 2.02
1B RS EALIE L7 1a) 25 40 50 2.13
25 26 33 1.59
THT
250 25 32 2.10
25 44 55 2.50
L5
250 45 56 2.67
sl 25 26 33 1.59
TAE :
B 250 27 34 1.92
BEFNELIE | LA 25 42 53 2.09
25 29 36 1.75
T
250 26 32 2.09
25 43 54 2.46
L5
250 41 52 2.61
sl 25 25 31 1.57
THT :
C 250 27 34 1.91
BESThEVLEE | LM 25 42 53 1.93
25 28 35 1.40
THT
250 23 29 1.97
25 43 55 2.49
L5
250 44 55 2.61
wL 25 25 32 1.61
SRS T 250 28 35 1.95
FigfE —— '
1B EALIR L5 1A 25 41 52 2.05
25 28 34 1.58
THT
250 25 31 2.05
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I3 A
BULEL e L (WK
BRI A - LA
BRI« HE

Al A

R S 1
X 200 fi#

% 1,000 %

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

R S 1
X 200 fi#

]
200um

% 1,000 %

{ [ - _~
S3700 15.0kV 8.6mm x1.00k SE

w5 7-25 AAE FIMEEIC L D v v L B —EERRER O SEM ik iEEHE (2/7)
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I3 A
BULEL e L (IR
BRI A - T A1)
BRI« HE

Al A

R S 1
X 200 fi#

% 1,000 %

o 7-26 AATUE PRI LD v v L B —EBRER o SEM iE 5 (3/7)
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A A
Buas - e L (RIIE)
AR ARG A - T J5 1)
BRI+ 250°C

Al A

R S 1
X 200 fi#

% 1,000 %

3700 15.0kV 8.8mm x1.00k SE

7-27 AAE FIMEEIC L D v v L B —EERRER O SEM i iE 5 H (4/7)
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HEEHT A
o BB R ELER AL
X9 - <
AR BRI R LW
PREBRIEE - FiE
xZLERTM T
X 200 fi%
: i GO
S3700 15.0kV 9.8mm x200 S
% 1,000 %
& L
S3700 15.0kV 9.8mm x1.00k SE
% 7-28 AAE FIMEEIC L D v v L R O SEM ik iEEHE (5/7)
[T - G DA AT | 53

[ miisgtgsorn, sEame LET,




a1 A
BLEE SRR RS
BRI A - T A1)

BRI« HE

Al A

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)

| - AR BT ] sa | [ mixrgsemamarzid, JamE LET,




HEEHT A
ENLER - R BV AS
R e
BRI W T W
ABRIEE - 250°C
xZLERTM T
X 200 fi#
nd 8 8 KL I.ZE)OL‘V{
% 1,000 %
- / N 2
‘% g: )
e \ A [y
S3700 15.0kV 9.7mm x1.00k SE
% 7-30 AATE MBI X D v v L B —EEEER T o SEM i 55 (7/7)
[ AR - BECAE DAL | 55
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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) 2Bz, BUBRA X o
FKif & O E DR REE HERIR L 72,

- B A I1E, JIS H0001:1998 128175 O MALBEZ M L7=D Bz
718 R 2 BB % it L 7=,

- 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 — & OBEFERNS B2 U — Tk 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 — Tk S e O/ U — 7kl & & LMP
DR E T, /b ZFIEIC LD 1R TEET 2 & &bz, LMPIZHWAEH C O
S RIRFIC /D RIEICE VRS, C=14.27 215372,

S U — kTR & & LMP OBRIZLLTO B0 TH D,

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,
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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
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EEETU—TEE (h)

1 —EW 7 V—7HET oy b



718 F FHIREICBIT S 10 HREMAk KR X

N o U —7 BN =7

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

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-19F FHIEEICEBITS 0.01%/1,000h 7 V — 758 X

- 0.01%/1,000h
’ﬂfcx] LMP/1000 | % U—73#&
[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% 2 U — 7B RIS 25T — Mk 7 —

st HEBERE | Sho 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(HEkT) 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(RFsHT) 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(RHHT) 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(FAEkT) 8.60
250 36.7 56.8 8.38
250 32.2 133.2 8.58
250 27.7 448.3 8.85
250 20.5 4301.9 9.37
E 250 17.4| 8176.0(HHT) 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
Btk KEBEE| mho | EE7Y—7RE | LMP/1000 prstht HEBE | mho | EEZYU—-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(RALHT) 9.36 200 30.7 - (GREERHT) -
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(HEHT) 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 - (RAER) -
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 R 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

ABRRELC] 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
® OBLUVEDR/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 (O%BRAEVEH) [MPa) 78 | 78 | 78 | 78 | 78 | 78 | 78 | 78 | 74 | 67 | 59 | 49

ZZT,
SyRT) RPN LI D FIRORFFRRA () [MPal
K(S,) iR Lo Rl (R TOMAMKIE O 28 2 72\ & 9 12 )
—9.97461 X 10°13T5-6.98055 X 10" 10T4+1.34436 X 10 "T3-1.44655 X 10 5T
+1.36540 X 10 3T+0.97718
t K(S,) - S,RT) [MPal

&=

S,
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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 [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
® S, fE (@D%BRARWVEH) [MPal 166 | 162 | 162 | 162 | 159 | 151 | 138 | 122 | 106 | 92 | 79 | 69
ZZ T,
Sp(RT) : RN EVLERL O FIROG[ER S [MPal



8.3 FXEHNLIBE
MEHERE OFBIMEHR AT A RT A4 ICHEILL | 25 8-1 KL O 82 £EFIH LT
REHS SRS 2B Ui R A 8-3 RITRT,
MEHER OFHMEHRA A A R Z 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,) I[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,) : ISR DIRIE T ORFHEIRA / BB O 5 RO FHIER R
70, BRECTOMMEROMEZBZ ARV L S ITEE L,

| MR - SRR B RS 65




8.4 TGRS

MBHEEE 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 4 Tl 5IRB S IR 5(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,

84K KEEIZRBITD

PR GIRIGT) S

- MBRRE[C] ;i% 50 | 65 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250 | 275
@ (1/3.5) S¢(RT) [MPa] 47 | - - - - - - - - - - -
@ (1/35) S¢(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/™ -~ |081(080|080|0.79|0.77|076|075]|0.74|0.72]|0.71|0.70
Fave - |0.67|0.67]|067|0.67|0.67]|067|0.67]|067]|0.67]0.67]0.67
© Fog Srae [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| 88.5 | 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 (@%BRAVWELK) [MPa] 47 | 46 | 46 | 46 | 45 | 38 | 27 | 20 | 15 | 10 8 5

Z 2T,

SRavg : 100,000 FFH] THEWT 2/ U 5115 7). [MPal

SRmin : 100,000 [ TRENT 24 U 2 /i /) [MPal

Sc :0.01% /1,000 KD 7 U —7HEE 24 C 5 OFEfE [MPal

Fyvg | Save /AT BIREL 7272 L, 0.67 A RMEL T 5.

Favg: 10(/m)
n= Alog (7 U —7HgWrEER)

o, BLE TOEMBEOEL B A 2K D ITEELL,

I Alog(its 1))
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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 EOFIEEMAHERILL 72,
- LB : JISH0001:1998 (Z351F % H112 44 (FIHIEF) . = 512 O M4 i L

T=DBHIT OB ELER 2 B U 7=k G2 A
JEES) ZRBRICH T,
- REBA : JIS H 7801:2005 |2 & HEAE 10mm X £ Imm ORERF % A7z,

- 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) BafkE 5
BB A BEBERAE LR A 9-1 #H I 9-3 FITRT,
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F9-1E£ BWIMERERROE L

BRI E S RYERE R
VT - 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 L 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
T [ R ﬁﬁ Lo #h BLER | avpER | BmEty
BE | U/ke - K) | (em?/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,

| MR - SRR B RS

69




H9-3 K BWIMERIERTI RO (2/2)

B BITE St S RE R R
ey . - L ﬁ%ﬁﬁg Lo | BVEER | vz | mEY
[°Cl [ U/(kg - 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) BRI
- fEEARF AT HZ-A3004 & L, % 7-1 R 1A (#5386 B) 23
BRIV, BB X, RoERm & ZDOHL EOFIEEMASERILL 72,
- BB : JISH0001:1998 128517 2 H112 M KON O #F (WIHIEF) . = 612 O #AL
A L 7= Hig D1 R 2 BB % it L 7= AR Gl
REZhEVLERRS) 23R W,
- B A ;B & 40mm X E 5mm X B E Imm OFRER T2 Az,
- REBRE : 25°C, 50°C, 65°C, 75°C, 100°C, 125°C, 150°C, 175°C, 200°C,
225°C, 250°C, 275°C, 300°C, 350°C& L7=,
BRI R ISR LA TR M (L AT) RONEAA 725 (T J51a)
- GO L MERRIECR L, AWTEMERR . AT Y U EllE LT,
-JEFE  FEEBIRE (Ar HAH) CHEhE L7,

(2) HBRfER

HERRMEAR S, B A MTRRMEER I M OVR T Y A JE 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, MEHRUE T IROMMEEEZ 200CTHRET 2720, TR S 20COMHEAEHEH LT
Fio Lz,

- WIIRF (H112 O 0)

MEFMELRE E : =6.962 X 1075T2 - 8.584 X 1073T + 73.60 (GPa)
HAWTPERR St 0 -2.214X1075T2 - 3.087 X 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 1 EMETERAERR
pEtH stgpmg | o | EAN s
MK o 2D U M s RE | SEMERE
= [°C] t
(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
gt 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 |TOOT | 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 72.6 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 12.2 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

S TEHURE 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 MRIIRIREK
(1) HBgpE
- fEEHS  fEEA X HZ-A3004 & L, # 7-1 10”7 3 1A (3844 A, B, C)
ERRBRIC AV T2, BBRITIE . RO & 2 DL b O b R
L7,
- L : JIS H0001:1998 (Z81F 25 O MALEE A Jifi L 7= D 512
[ Jpimsmmmm i Licprst GaRRULIE) ZRBRICIV -,
CRBRE : JISZ 228510 LA S 20mm X EA Smm R I,
- AEBRIEE : 20°C. 50C. 65°C, 75°C. 100°C, 125°C. 150°C. 175°C. 200°C,
225C. 250°C. 275°C. 300Cé& L7,
CRBREE R LR (L) RO AR A (T H1)
- Fbk : BRI, OO SRR 2 7 L7,

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

[ WA - AR RS ] 76 [C] ruamasgbmorn, sEuaple LT,




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 £
TOFLIMNZ R & 7~
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599 K% MIZIRAEIER ROFEM (1/3)

B TE & B LR
N BRI
pE | e | maE | AE W[ﬁcm]lf; (% 105 mm/mmeC)
XAHAED | x43BOED
50 23.6 23.1
65 23.9 23.2
75 24.1 234
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 27.3 25.1
HZ-A3004 | A 300 21.6 25.3
50 23.7 23.2
65 23.9 233
75 24.2 234
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 25.0
300 27.6 25.4

(E1) K ATBRRERIEREGRE. BIXFE O YR £ TOVEMBRERR A =T,
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5 9-10 £  MIZRMAERIER RO (2/3)

B TE & B LR
N BRI
pE | e | maE | AE W[ﬁcm]lf; (% 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
BR LS 27 213 253
HZ-A3004 B 300 21.7 23.3
50 23.6 23.3
65 23.8 23.4
75 24.1 23.7
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 25.2
275 27.5 25.5
300 27.9 27.9

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 25.5

(E1) X A ZBRRRIZRAE. B ITEED b UL £ TOVRIRRE 2 <,
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B 1
INA7 sy MWD TV =7 AE4 (HZ-A3004-H112) @
RAELAL 2B LT8R I DWW T

1. M

FrEFHMF v 2703, EHITEIE (60 4E[#]) (2D B3 5 60 FABHE & 1R O A
BEICE L END, FHIAART y MWL T A =0 A5ad, REFOBUIE&IZ
FE D BN TAR S A, HAOMEE ﬂwm¢ék%z6ﬂé

AREIT, Hitz P24 BX ¥y A7 Oy NZHEHTH5T7 VI =0 A6 4&

mZA%Mﬂﬂm)@ﬂ<mZAmMJt%¢@J_owf AT IEMI OB <
TN O MEEC OB T IOV TG Lz, S 512, REHIFREIF OB < Ta i
fhe L 7o BEsbt D VEBLGVE B OMERY U 7= (3B 0 5 B 3RS 2 DWW Tk~ %

2. LK
2.1 fEEFIToONT
H A 72313, 2015 47 10 H 1 HIZ, SR REHITEEBUE DO | @JRF v A7 27y

MAT AR =0 LA HFIHREEFEIE U, BEIRICE ST OGS, SRE R ICB 55 E

DI LU IR,

(DAT R b2 177 LT Mg, Si, Cu 2% <RI L7 VI =7 L5654 (A6000 5R) 1
AT OBUT < BEAEZ T 2 L (MgeSi, Al.CuMg) AfH AR L L. #ri
ST 5 E RIS, L, FRHEOBEBEREBRIC A Skl
R 2 W BGLER A e S, T OER BSR4 Th 0, 5RE 238 KFHE L
T3,

QEAER(EZ B LT Mg 22 < IRIMLET VI =7 584 (AB083) 1%, XaHITHR
MM OIS FEELZITH L, Mg OEEEN BT 5 & TSNS, LavL, FHIH
B ORI AV DA EHE, Mg OFT A+ Th 0 | R 28 KFH L <
W5,

B)7 N =0 LA EEITL L OBE . A ICFE ARG HTEM H ORI BB TR LA
E LTI, FHIERE OBBERERICH O DR (A3004) 1, JEREHZ U AL B
DHNWOLNTT2DIT, R TENL G EN, MEZBAFHIL T\ 5,

IO EEE 2 BEEAIE, BREHITEMIH O BT < BR ISR LR E A i b A A
HMEE LTz, T7bb, SREHIFERIChZ 0 . i oMk b a4 Tl < <A
ikl HaifcE 2 L, BEBILICHF ST 2Rz » o cHkE & S REILEY &2 TE
L TH, REHPEMIMIC O ) —EENEE L E EFE L, BEEMRIBICHIfF T
DR FR BRI L T,

[ IR TR A SOERR AT | B 1-1




- REHETEIR 2 R I O R ~DOF G0N TE St% (Mg, Mn) (X, JIS H
4000 : 2014 7 VI =T AR OT VI =0 AE5EOHRM OS] (LLF TJIS H 4000
L9 ) ITHUE S 472 A3004 B4 Doy BUE OFIFHNIZI W T, ZOIZRIE LT,

- BRFHETEI R 2 AR T MR OB EE ~ OB BB IFFCE e WA TR I, B AT RE R
HPH CHINEZ D72 < BRE LT,

2.2 HZ-A3004 {25\ T

HZ-A3004 [ZFEEULEAID 3000 &2 (Al-Mn 5%2) A& S, Mg O Mn %
Imass%fRERMT 5 2 & T, MM, MHEMEAHER LoD, MEmeE 2 oo Lok
Th b, 3000 HA<iE, EIT 500~600°COLEE LI THH L72 Mn R4 B 58
o EEZH 5, Mn R 8HIE, 300 CLL FIZHE W THIILETH Y, kst
MOBUI<EE (200~100C) =M EHZ B W T OATH(EAEIFF TE 2, £,
HZ-A3004 |32 TR 72 0 Mg OFEERL S HIfFCX 2inikit s LTHY,
INA sy MA~OEHABFRETH 5,

2.3 mEfbiERE
LITFIE, HZ-A3004 (28T 2 FE M7 4 SO 29, O C BaHITREL
FOBNT < BAAIRILHRE I RIT T B L =T,

(1) #sprimft OINTaE(L) : HZ-A3004 72 EDO TV =0 A/4lL, JEEMN T/ X
L VENEENKREL 2D L, MEREL D, —h.
M2 IS 2 &R OTEIRSC RSN = 2 ([F1FE)
R EHTE IR OBUE < A 1T 7- HZ-A3004 (238 T,
AL EEAE R L, TRILEEE & L TR B Le< kb L&
D,

(2) 5 ERIAR{ L SR E T A Z L THRENE L DA, SRS
I THREENE U5 ERESRI AL L. bRk
ML & 2 AbITIERRT 5, —J7, Mn X° Mg 7% 0.01at%
PLERINENTZT v 2 =0 LA 5A1E, FEfb bR E S 200°C
ELEREDEEZLND D, Lo T, ket o2
X< BEZ T 72 HZ-A3004 128\ Tl fEdskifcmibic
XL IR 2 b DD, —EEFE T EEZD
o,

(3) Zriiiit.  REFH SO T L 72 0 BRI X0 | B 0B S A 1
F 5. 2 HIT Al-Mn 2 TR FEEREER 2R D,
HZ-A3004 |28\ Tk, FIZ Mn R9H0H (AlgMn) 23
SYEE{E A S, Mn (% 300°CLL FIZd\ T Al REFEAFIZ

[ IR TR A SOERR AT | B 1-2




T & A CEEET, B M (AlgMn 722 &) & L CHki
LERNAET D, LN - T, #REHTESIE 0B <
¥ % %7 7= HZ-A3004 [ZB W TCiE, Mn RO EHHIC L D
SSHERCITEI T 5 b OO—MEFET H EEZBND,

(4) Rk R RES L RESORRDFEFREET S &, JEH
DFEREIEF N OT R, EBAOBEZ T 5, § 3 M
Al-Mg 2 Jo% PHRRER 27~ V. HZ-A3004 125\ T
I, FEIZ Mg BNEERIEEZHE S, LEEE (450°C) BLF
IZBWT, Al RHFEF O Mg BEEEREIRREIRT & & HIT
W35, RetivsHH OB &L =T 7= HZ-A3004
IZBWTIE, Al BHEFIZ—EED Mg BNERLTWD &
ZZ2 b, BEEBIEAHIRFCE 5,

2.4 ARy
% 1 #12 HZ-A3004 Db R54y 771, HZ-A3004 1%, JIS H 4000 [ZHE S 7=
A3004 A4 & RX—A L L, LTFTOEZ FITESDW TR HEHRHIHZ D T-METH 5,

(1) Rk - HZ-A3004 ([ZBW ik, Afli#ock (Siv Fe, Cu, Zn) (2K 5[H
Wb, A eI IR LS, 2, R THES Mg L4
BEILAEETER L2356, RRAEICHEIO Mg BN L,
ENMETT 28NN H 5, Lizii-> T, Rl THEIc oW Tl
T AT REZR #PH CIRNM B OFFR M 2K BRE LT,

(2) Mn : Mn SR BOFHIC & 2 40 HR ki, BREHITEE A R 7 M BT & Hifr
TX 57, JIS H 4000 A3004 &a D A BUERPAN T, B #
TERAPH O FRRAE A & < BRE L7z,

(3) Mg : Mg 2 & 2 Essild, REHITEMIE 2 R 7R e b i cE o7
. JIS H 4000 A3004 &4 DRy HLERIFAN T, sy BLE #FH O
TRREZ & < RE LT,
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FeEF = v A 7\ CHEAT S 40 2 A8 T RBHEE & IR IR A 2~ & SRS 2T T AR
BN L, N2y FOREZ, £ 200C0 58 100CE TR T4 2 L EEIND,
N2y MEZO X D 7R EE BRI IR AT#% Ok & 5 Tk 60 R & 6 S 41D,

INZy "PEEE LTHWS NS HZ-A3004 1%, X EHTERME T OBUE< BEIZ LD
MEZL (BEMEZ) NAET, MEMIETT5EE2005, KREX, &itlrE
W] 2 8¢ 7= HZ-A3004 OFEMEE 2858 U 7= 56 O /ERLUFEIC S W TR LT,
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1% HZ-A3004 Oib2ERE A HLE
{LFRk4sy  (mass%)
ek R .
Si Fe Cu Mn Mg 7n
HLE M 0.15 0.7 0.05 1.1 1.0 0.05
HZ-A3004 IF IR IR ~1.5 ~1.3 IR
(%) 0.30 0.7 0.25 1.0 0.8 0.25
JIS H 4000 A3004 LIF LR | BLF | ~1.5 ~1.3 PUF
B4 DR iR
!
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7} Sy
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ThHEEZOND,

(1) HEIEM L7 ETRENENICE A DO T Bz XX =0t sh 2814 (A1)
WY BAEEMETT 5,

(2) BUT<ERIT LY Mn ROHGAAHLIRAL L CorliE OB 2N A 5,

(3) mfﬂ?ﬁiﬁ%ﬁf‘aﬁ@@fﬁ? (ZHE> T Mg 23T L, BEFRO Mg B &2 9%,

(1), @IZ2WTiE, REHTERMIE (60 4M) OBVEEE & [F) % Al R ZVLER % it
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3.1 HAsERIER Akt oD s R 2 B S 1 D Rt
(1) FEthik
HZ-A3004 OF%EHTEM M OMEZ 2 BT 2720, FFE-RE T A —& 1k
DONEDTH S Larson-Miller /37 A —% (LMP) & M\, 5RaHIE H o Bg 5
& PRAFHIC R FFE OB R BVL B S 2 fat L7z, LMP IR FIC R BEx b,

LMP =T X (logt+C)

ZZC, tiEREh]. TIXIRELC], CidtkbEsicdh 5, MEbES C ik, MNifT
BUEN A NIRRT LR 2028512 14.0 & Lz, 72, #%F
Fr I OBVEE X 2000C X 60 4E & L, T/ =7 AREF O ITHEICE LU DR
OB A RFINCER L, &5, Mn (X 300CLL FIzB W T, Al FlZiZFE A
VA L7V, Mn ORIV L AT HAREE R GHITEIM (2000C~100°CREE) & A%
2725 K 91T, EEREhEVLERIR E 1% 200°C~300°C D HFiPFHA &8RN L 7=,

(2) *ﬁ?ﬂ‘ S
5 2 RICHETHTEIIH T O BRI % 2 45 TR O I BLER (S s 1) 2 S5l
R R OBEH R 2R, BEHITER O BYEIE (200°C X 60 4F) (24 L,

F2R REHTEWIE T OBERE IS S %\@@Lﬁ@ﬁ”&f@ﬁf# (2B D PRI F ]

OB ORI 1 5 1 2 SRR
13 R 00 B & s

200°C 225C 250C 275C 300°C

200C X 60 - | 525,600 FFfE] (60 %) | 53,857 IFfH] | 6,857 IFfH] | 1,054 IFf] | 191 FFfH]

(2%)200°C—100C X 60 4 | 61,320 KFfE] (7 4F) 7,308 WEfE] | 1,024 WFf#] | 172 WERE | 34 KFfE
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Si Fe Cu Mn Mg 7Zn Cr Ti Al
HEFAAS 0.14 0.19 0.03 0.69 4.68 0.01 0.08 0.01 %0
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0.40 0.40 0.10 0.40 4.0 0.25 0.05 0.15 !
JIS H4000 5]
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4.  FPEMRFVEREAM AR
4.1 RS
511 RIT/ER L 72 HZ-A3004 K OS50 D b ks 2 7R 77, 3RO fEt

MREE 2. HERBRA Lt o) |- L7-. HZ-A3004 ®
(L E OGNS 5 5, MRBAERME, (FR L 3R B[]
| ke 5.
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& L= | | 20, sressrrmatmc A .

(2) RS

ﬁmgmﬁﬁ%MOHd k%?o
HZ-A3004 K ORISR A I AR 2 i o fRISEVIT R 6T, &
Frzick I oo &3 —% L Tk Y | EHERSIMN % 72 HZ-A3004 ©
Mn A HARC X 2 0H0R b b B CE T D B b D,
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11 % {ERLL 7= HZ-A3004 M OBEMGERER A 5061 D b ik sy

{LFRk4sy  (mass%)
ek HEEAA .
Si Fe Cu Mn Mg 7n
H7 A 0.08 0.36 | 0.02 1.28 1.11 0.01
B 0.09 0.38 | 0.02 1.27 1.16 0.01
A3004
C 0.09 0.36 | 0.02 1.43 1.20 0.01
% =P D
KRR BR o
FAAERAT
F
HLEAE 0.15 0.7 0.05 1.1 1.0 0.05
HZ-A3004 PLIF T | BN | ~1.5 ~1.3 LI
(%) 0.30 0.7 0.25 1.0 0.8 0.25
JIS H 4000 A3004 PIF IR | AR | ~1.5 ~1.3 LR
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@UERF 5B 8 RITRT 6 A (I5h A~F) 2BV, 38k 1% JIS
H 4000 [ZH#EHL L T, ORI & Z DO F L& OF Y HEI L 72,
EFEM - HZ-A3004 (LM 7T 5 A~C) 1 Z0HIkT (H112 #4) %, #éhask
SR OLEE (B3R D~F) i o ptam Lo
RN EVILER & i U 7= 3R i &2 BRI - VW e,
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(kB STiE - JISZ 22411280 FEhi L=,
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OFER S - FIEGF AN LT 207w (LGm) K ONE AL (T Hm) &
L7,
(g)rtsx D BIRIRE ., 0.2%IM /) R UM OVE JIE L=,

(2) RBRRE R
%5 21 X RO 22 X2 HZ-A3004 (F13IKF) S OVBAGRBR FTHERARS Gl R 2h AL
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HZ-A3004 (FIHIRY) B ORISR I BEAHT GEIFFZVEVLERES)
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14 %%

HZ-A3004 (#)8I41) K OB A (ks

FRERIELEE & 0.2% M 71 D Bf%R

CHFFhELERS) O

[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

%5153 HZ-A3004 (WIHIAF) S O ainR H 4tals

AUBRIR L & 5| 5R98 & o BASR

(R RVEVLERRT) O

[MPa]
- _ AR IR
R 100°C 200°C
(DHZ-A3004 (FIEIEA) 186.3 177.9 115.8
OB AU GEFRREVLERFT) 172.9 166.1 111.0
OL@DFESy 13.4 11.8 4.8
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%16 HZ-A3004 (FIHIAF) 5B R

AR LA THR
HEM | BE [02%WH|5l5ReE | Y |0.2% M| 5lREE | M
[°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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1T R EMEGUBRA AN GRIFZVEVLELE)) o5ERERER (1/3)

B LAm TH®
v BE |0.2%MA[51REE | MY [0.2%W | 5l5RERE | B
[°C] [MPa] | [MPa] [%] [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 T 112 66 79 108 68
200 78 112 67 79 108 67
200 78 112 69 79 109 64
200 T 111 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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%18 & FEMGAUBR M HtAA GHIFZVEVLELE)) o5lEMERKR (2/3)

AER LM TH®
i BE|02%MA|5IREE | RU |0.2%MA | 5l5REE | 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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19K FEMEUBRA A GRIFZVEVLELE)) o5EMERER (3/3)

B LAm T8
v BE |0.2%MA|51REE | R |02%M | 5l5REE | MY
[°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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Fedl U CRE IR B A& BT 3 S i U v s b,

Ny ME, FREHRM X ¥ A7 OX ¥ ©F ¢ WTHEH A O HFEREHE SR Z FTED
MLEIZIAT 27200 D D TH Y | AR LEHED 5 B BRI ILHERE,. FREVERE L O
ZID OMERE A MERF T D 72 OREERE N RO BN D,
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(3) ZEAALE DN L X 72 Al-Mn R &40, BE CTHKET S
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NAL oy N R
TN =0 hE4a (HZ-A3004-H112) ORERIMEIZLR 2 FeEIZ oW T

1. ELwic
FrE M ¥ v 2703, EtipEif (60 4E[H) 12 A FREHE S RO AV S
HEND, FHINRTy MZHWD 7 VI =0 A5481%, BEHIROBT < BIZHE S k)
2R, BEMEsRESCEIMEDIR T VRS SN D,
AFEIL, Hitz-P24 ¥ A7 O ARy MCEAT 5270 =7 564 (HZ-A3004-
H112) O ERM: I L OMEEEIEIC SOV TG LR R 2R~ %

2. fEH
2.1 MM OME R X OBVLER S 0 E
(—1h) BAABEMFSIE, 2015 45 10 H 1 BIS, ERAFEREHITEREO > B, &8
XX RI ARy MAT AV =0 A EEFHHMEFEIL LT, BILICES72HhiD 5
B MHEEMEF L OREEEINEIC BT 28 (BEK) 2L FIORT,
TNV =T LGB OME RN X OMEEIINEOFEIE & U T, SR BHT 1E U 72 i
BEREHALTW-, L L, 7TAI=A8481%, B SIS LRI RLX
—DEREAMEL L D b LM S <L HERIE & L CORSHEDR 4 TR,
CHIERREE LTIR T (o ESEE &S D, —F5. 3000 %X 6000 RigEDT L
2= U AEA, BRI E L Mg 2T 5 2 & T, BHEEIEE O T3 TR
Enb, ﬁ%%mﬁ WZRWTIE, REHTEMMEZZE LT VI =T L8480 ] ¢
TEOBIERERNRE L TV D & sz,

HZ-A3004 1%, BEEER UG & g U CEBILR ORI EN LN 2 &5 B
NEDEHERSND, £ 2T, RSP E 72D L 512, MHEEEMF L OMEEIE L, R
ZhEVILEE L 7= HZ-A3004 (25t LT3 ¥ /L B — iR 36 L Ol 3B 2 4 5
Z LI VR L7,

[ mprE s - AR A oE RSt | BIHE 3-1




2.2 MEM DI FR Sy
1 RiL, MEM O SS BT, M OFEMERER I 4 A 51X, 1 £
T ERSAEY OB (HZ-A3004 A, B, C) & L7

2.3 LR OBVILEE S
52 R, PEERAM OB S A R~ T, IS HZ-A3004 & L, JISH0001:1998
[ZB1F 5 H112 8 (FIHIAF) d6 K ORI M 00 IR ER | HH 24 3 2 i IRph AL B 2 i
L7-88E GRIFNBVLERS) 2 M-, 2 2T, I@EEgh BB L, st ic s
WTNRY Y MDD 5B )L F — 2RSSR 3 5 72, HZ-A3004 % O AL
BT R EHTHOYIR O BUR TR (AR 5 5| I B LB % i
L7,

[ el - Gl B TSRS ] ik s-2 | [ midmssesmorzon, FAME LET,




B/1E HERM O S
3 fb5Rk 4y (mass%)
FrEH FR i) :
Si Fe Cu Mn Mg 7n
o 0.08 0.37 0.02 1.26 1.08 <0.01
B 0.09 0.37 0.02 1.22 1.08 <0.01
A3004
0.09 0.35 0.02 1.37 1.12 <0.01
HEM 0.15 0.7 0.05 1.1 1.0 0.05
HZ-A3004 LI LR | BLF | ~15 ~1.3 PLF
(%) 0.30 0.7 0.25 1.0 0.8 0.25
JIS H 4000 A3004 LI LR | BLF | ~15 ~1.3 PUF
52k R OBVLE
BALFR
ok
L ESls
HIHEF H112 #F (EIEEE)
HZ-A3004
BRSBTS | O ME— BBV

[ mprE s - AR A oE RSt |

ik 3-3

[ miisgtgsorn, sEame LET,




2.4 HZ-A3004 O¥J¢E

SJRMEL O, O Z BT 7o DIZHE RIS ), OFEf O ~ZBRME, Oftdn
RIS TRE DK/ K- TRE D, B Z BT 72 DI RIS DM 2 DIk L
TEHELLPSIWE I EHIIENE 2 7R, W02, ~Z BATREE AL 2 B )T 72 1T
BRISH XV bARTIUE, MEHI~ZBRBEE S 2 1,

BRAABT B ORE A (X, HEALMMAL ST (body-centered cubic lattice, bece)
THY, KIRICHB T D ~ZBHEENMRN D IBEMEL 725 & T 12 K 5 iEM ki
MONERIC LD EVEIREICER T 5, — . TV = U LA 5O mEX, BAr
Na 23 OSL TR~ (face-centered cubic lattice, fec) T Y, ~ZBHFRENE L < @
7o, BOMREE A L TR W ER BTV D U, HZ-A3004 137V =7 L544T
oY HEEMCBERMEICEN T MBI Th D B DD,

[ mprE s - AR A oE RSt | RIIFE 3-4




3. MBS (EEMERS X OWEEEE)
HZ-A3004 1Z%F LT v /L B —EERERE L ORISR 2 Fhi L 7=, DL FIc& 4
DFRERSAEF L ORERAE B2 R~ T,

3.1 Ty —fEEE R

(1 RS
-

- B A

- BTk
- PRBRIELEE
- B I517)

- RO

(2)  FBRAE R

DR 3 FIEL T VBRI O S L OB A R, (AT

HZ-A3004 & L. 3EA (ffil#f AL B, C) ZalRIcfi L7z, 3Bk
AiE, R oFE & ZOHL L DR RENCH D K O IR 72,

: JISH0001:1998 (25517 5 H112 1 (F13kF) 36 LT8O ML % fis L

2) = 0D R RN EAILER 2 Ji L 72 4k (G RE 20 284
ALERRS) ZRlBRICHE L 72,

: JIS Z 2242:2018 1285 V / v F ¥y L B —mEHER 2 e,
: JIS Z 2242:2018 12 & 0 St L 7=,

D HE, 250CE LT,

DJEIESF ISR LT AW (L) B X OEAZRTW (T ) &

L7,

R RV — RS KO B A IE LT,

BAENOFEER, F1KBLOE 2 X, ¥ v/ B —F R R 2R, @)
EILERS D 3 L BRI, P E B EN D, 2, 2 ToRBRAICE
W CHEMERR R 1X 100% Td - 7=,

[ mprE s - AR A oE RSt | BIHE 3-5

[ miisssss o, JEAmE LT,




HI3E oy E—EERER ORI L OB

1 . [ 1EEsY 0
W HALER HERRE | REBAM | EAK o
BRI
8 L 3 6
R 58 T 3 6
(H112#%) 250°C L 3 6
HZ-A3004 250°C T 3 6
%"-w;‘EI L 3 6
BRI ——— - -
/M
(0}
(O] b 250°C T 3 6

HAE vy —EERREBREEE @D

s B | RNTHLE— | EEE |MEHE | EHREE

g LR AR i 0 (/em?) (mm) (%)
R L 43 55 2.49 100
WA iR T 25 32 1.61 100
(H112#%) 250°C L 44 55 2.61 100
HZ-A3004 250°C T 28 35 1.95 100
T %“55 L 41 52 2.05 100
o) iR T 28 34 1.58 100
250°C T 25 31 2.05 100

(FE 1) BRBRAE R SEEARDE % Fidk L7z,

[ mprE s - AR A oE RSt | BIHE 3-6

[ s orn, sEame LET,




¥ 5% HZ-A3004 (¥IEAHS,

H112) (ZxP9 5 v ¥ L B —fFig

SRSt SERER
. | RIRT R | EEE EiE | LR
| et | muE | omm | A . -
BE | vF=0) | O/cm?) | BEE%) | (mm)
44 56 100 2.48
44 56 100 2.51
n 44 55 100 2.53
44 55 100 2.53
45 56 100 2.52
. 44 55 100 251
47 59 100 2.57
45 56 100 2.64
46 57 100 2.54
250°C
46 57 100 2.52
48 60 100 2.44
Bl 45 57 100 2.56
HZ-A3004 A
(H112) 26 33 100 1.66
26 33 100 1.68
. 26 32 100 1.68
B m
26 32 100 1.66
27 34 100 1.76
T 26 33 100 1.62
29 37 100 2.08
30 37 100 2.02
29 37 100 1.97
250°C
29 37 100 2.06
29 36 100 1.93
28 36 100 2.03
43 54 100 2.45
43 54 100 2.46
R 44 55 100 2.56
44 56 100 2.55
44 54 100 2.50
. 43 54 100 2.48
44 55 100 2.69
45 56 100 2.7
43 54 100 2.66
250°C
47 59 100 2.69
45 56 100 2.64
o 44 55 100 2.61
HZ-A3004 B
(H112) 25 32 100 1.57
26 32 100 1.59
» 27 34 100 1.65
B m
25 32 100 1.54
26 33 100 1.65
. 25 32 100 1.56
27 34 100 1.92
27 34 100 1.91
5 28 35 100 1.93
250°C
27 34 100 1.93
27 34 100 1.88
28 34 100 1.95
42 53 100 2.49
43 54 100 2.45
. 42 52 100 2.48
B
42 53 100 2.52
43 54 100 2.40
. 44 55 100 2.42
42 52 100 2.60
40 50 100 2.54
4 51 100 2.64
250°C
42 53 100 2.64
42 52 100 2.62
D 4 51 100 2.59
HZ-A3004 ¢
(H112) 25 31 100 1.60
25 31 100 1.51
- 24 31 100 1.57
24 30 100 1.52
25 31 100 1.64
T 24 30 100 1.56
27 34 100 1.92
26 33 100 1.96
28 35 100 1.85
250°C
26 33 100 1.89
27 33 100 1.91
27 33 100 1.90

[ mprE s - AR A oE RSt |

Bk 3-7

AR SR AEA



%62 HZ-A3004 GHEFZHVEVLELLS) (T34 5 3 v /b B — @B R e

BET AR
BE | e | aum | ope | DB | TSR ERE EEREGE
BE | LF—=0) | 0/cm?) | BEE®%)| (mm)
35 44 100 2.12
38 48 100 1.98
L - 41 51 100 2.22
40 50 100 2.08
43 54 100 2.17
43 54 100 2.23
26 33 100 1.56
24 29 100 1.45
HZ-A3004 A SBEFE #a 25 31 100 1.59
s 28 35 100 1.69
26 33 100 1.56
T 27 34 100 1.67
25 32 100 2.07
25 32 100 2.15
250°C 25 31 100 2.09
25 31 100 2.08
25 32 100 2.09
25 31 100 2.10
42 52 100 2.08
43 54 100 2.02
L - 44 56 100 1.99
39 49 100 2.15
41 52 100 2.17
44 55 100 2.15
28 35 100 1.68
29 37 100 1.61
HZ-A3004 B BB - 27 33 100 1.75
i 29 36 100 1.89
30 37 100 1.80
T 30 37 100 1.78
25 32 100 2.03
26 32 100 212
250°C 26 33 100 211
25 31 100 2.06
26 32 100 2.14
25 31 100 2.09
41 52 100 1.90
42 52 100 1.95
L - 43 53 100 1.92
42 53 100 1.94
42 53 100 1.91
42 52 100 1.93
28 35 100 1.40
28 35 100 1.44
HZ-A3004 c SBEFE - 28 34 100 1.30
s 28 35 100 1.40
29 36 100 1.47
T 28 35 100 1.41
24 30 100 1.99
23 29 100 1.88
23 29 100 1.94
250°C
23 29 100 2.02
23 29 100 2.00
24 29 100 2.00

[ mprE s - AR A oE RSt | BIHE 3-8




60
50
= 8| LAm
Fwl| 1.
'1\' o
> 30
n 4] Trm HEEE
= 20
=S
10
0
Y ERA 108 BR5 ) EAALIR A
(H112%4) (oM )
(a) ®ik
60
50 B
-
| 40 .
"
= 30 g_
~ T A
H . - 8] 1M
=
10
0
HIERA 18 B 3sh BRI A
(H112#7) (oM AL )
(b) 250°C

%1 HZ-A3004 O 4 L & — SRR (WILT F L% —)

Bt RS e B 3-9 [ hmssisiEorn, ame LeT.




2.5 } L A
: 20 g }Lﬁrﬂ
T IREE 8 | 15m
3 A
4 1.0
0.5
0.0 —
ERHF 38 e 55h EVALEE A1
(H1127%4) (oM 4LE )
(a) HiE
3.0
2.5 E } L 75
g %0 § Tam 4] 1
U]
E: 1.5
% 10
0.5
KEARE 8 B 55h ENVALER A
(H1127%4) (O AL EE )
(b) 250°C
2 HZ-A3004 @ v L v — i alnes L (B &)
[ mprE s - AR A oE RSt | I 3-10

[ miiasgtgsorn, sEame LET,




3.2 kR R
(1) RABrREAE
- LK

- B A

- BRIk

- ARBRIELEE
- BRI 1)

- R
-k

(2) FRERAE

DT RIT. BEEIIMERER O R ME B L OB R R, K 1T HZ-

A3004 & L. 3R (i A~C) Z#Bricfi U7-, 3B A%, #h
DR OFME & ZDHFILEDHRIRIZH D K 5 IR L 7=,

: JISHO0001:1998 (25517 5 H112 # (F13kF) 36 LT O ML % fis L

=obiZ| [ R ELER A i L 7= B4} GRIRE) A
ALEERS) 2 RlBRICHE L7,

: ASTM E 1820 (2 X % 2TC(D)ikBr & L=,
: ASTME 1820 |Zft# SN - H—iBa i FETH Hemita v 75

AT UAEE LT,

: —40°C, &, 200C& L=,
D E RO & BRI ANk LT A (T-L ) 8L OEAZR T

) (L-T J718) & L7z,

c 1 ODOEMEITK L 3 ARKDORER A EhE LT,
JEEIIE L7, S5, Bbn7- JofE 78 ASTM E 1820 @ Annex

A9.10.1 705 9.10.2 ORMENE L& &, I aRBRIEEICHKIT
BB O TEB PR B M (J1o i) & L CRidk L7,

FH8RMLE 1 0F£, 5 3XIL, MIEEMMRBEREZ T, £, 5 4 KT
WUEERS (T-L 51D 2B 23 BRIEO 277, SHIC, HLEKNHE 1 2 XIIfrE
AR KOV - 2t R AR A T, RBRIEE D 200C 0867 L —HoD
BRI EERA DIEMED & < L BRBRISHE O AR T RIS OO R E W2, I cERE S
nighoie, £ZT, ARBKERIL Jo i CRIN L7z, FRBREE R 5 IBREZhEVLERR D
JQIEIX., WM L BEELRENEND LN DDD,

| ﬁ%ﬁ%ﬁ@ * $£ﬁi%’fﬁ: H ﬁﬁﬁﬁ*ﬂifﬁ/ﬁ\@{ ‘ BIHE 3-11 D Wfiﬁﬁ%%%@fi&b\ AR E LET,




BT REEEIEREBR O S L ORI

s on y 1EXRH-Y D
7Rt ENLFE SAERE | AR | ERK nn
ERE

=) T-L 3 3

W ER A =) L-T 3 3

(H112#%) 200°C T-L 3 3

-40°C T-L 3 3

HZ-A3004 —

w8 T-L 3 3

18 B 2h BRALEE wm L-T 3 3

(o ) 200°C T-L 3 3

-40°C T-L 3 3

B8R MRS RERRE G (B (E2)
ean B J

o] BT steeE | @
yalkl [kJ/m?]

M T-L 34.5

WERMA T L-T 74.1

(H112#%) 200°C T-L 183.0

-40°C T-L 35.9

HZ-A3004 —

i) T-L 34.5

18 B3 ZASILIE A T L-T 70.7

(O D 200°C T-L 227.2

-40°C T-L 40.0

(FE 1) RRBRAERIE SHEAD - % ftdk L=,
(JE2) —HORBRIT I cERNGE LN T220, AERIT JQEIZHOWTE L DT,

[ mprE s - AR A oE RSt | BIHE 3-12

[ s orn, sEame LET,




¥ 93 HZ-A3004 (M. H112) 1Z%FT 2 AR r st Bigs Bapm oo

B ] L BB
i | gt | mae | DR EROTESEERT 0 [ e | K09 orKG
- = N] | Dk/m?] | [k)/m?] [MPay m]
33.4 41.9 41.9 K(io)| 61.0
-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)| 596
A ¥IEARA
26.2 172.0 172 K(io)| 120.0
200°C 25.6 178.0 - KUg)| 122.0
26.8 181.0 - KUo)| 123.0
38.0 83.5 - KUg)| 85.0
L-T iR 37.5 87.1 - KUg)| 86.8
37.7 74.1 - KUo)| 80.0
32.9 38.0 - KUo)| 581
-40°C 33.8 32.7 32.7 K(io)| 53.8
32.7 34.1 34.1 K(io)| 55.0
32.4 30.8 - KUg| 521
T-L =R 32.0 35.9 35.9 KUic)| 56.3
32.3 33.8 33.8 KUic)| 54.6
HZ-A3004 B WEAA
26.5 176.0 - KUo)| 121.0
200°C 26.3 162.0 - KUo)| 116.0
27.0 143.0 143.0 K(io)| 109.0
38.4 70.8 - KUg)| 782
L-T =R 38.1 72.3 - KUo)| 79.1
38.1 82.7 - KUg)| 84.6
33.6 34.6 34.6 KUpe)| 551
-40°C 33.2 338 33.8 K(ic)| 545
335 34.6 34.6 K(U;)| 55.2
33.0 34.0 - KUg| 548
T-L iR 32.5 32.2 32.2 K(;e)| 533
32.6 40.3 40.3 K(ie)| 59.6
C WIEARA
27.2 211.0 - KUg)| 132.0
200°C 27.2 210.0 - KUo)| 1320
26.9 214.0 - KUo)| 133.0
37.5 72.4 72.4 K(Uo)| 791
L-T iR 36.7 67.4 67.4 K(U.o)| 76.4
37.6 56.5 56.5 K(io)| 69.9

() JEIZ T X CTORBR THRETE 72, JiciZ—MORBR TG TE 2o 727-8,
BACEXEOAZiedHk LIz,

[ mprE s - AR A oE RSt | BIHE 3-13




1 0% HZ-A3004 GEEFRHEVLERY) (Z56Hd 2 AR BR fE Ak sm 00

. . HEER BUEBNE(E

e | pate | maue ;ﬁf ;ﬁ; BARBS| o Tie | K(g) or KU
[kN] [kJ/m?] | [kJ/m?] [MPay m]

32.8 41.4 41.4 K(io)| 603

-40°C 33.6 43.4 43.4 K(io)| 61.8

33.5 45.7 45.7 KUic)| 63.4

32.4 38.6 38.6 K(Uic)| 585

T-L = 32.7 37.9 37.9 KUi0)| 57.9

PElEz e 33.0 32.2 32.2 KUi0)| 533

A i 2as | 2300 | - KUg)| 1380
200°C 21.9 226.0 - KUg)| 137.0

24.0 229.0 - KUo)| 138.0

375 74.3 74.3 KUie)| 799

L-T =R 35.3 88.0 88.0 KUi0)| 86.9

36.4 82.8 82.8 KUio)| 84.3

31.5 46.2 - KUo)| 64.1

-40°C 32.7 35.2 35.2 K(:c)| 55.9

32.4 35.8 35.8 KUic)| 56.4

33.4 39.6 39.6 K(:c)| 59.2

T-L =g 32.4 29.3 29.3 K(;e)| 509

H7-A3004 5 BB E 32.8 34.3 34.3 KUic)| 55.1
AERAA 26.0 182.0 - KUo)| 123.0
200°C 24.7 206.0 - KUo)| 131.0

25.6 215.0 - KUg)| 134.0

36.6 66.3 66.3 KUio)| 755

L-T iR 36.9 62.3 62.3 KUio)| 732

36.7 78.8 78.8 KUio)| 82.3

31.4 34.6 34.6 KU)| 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

T-L iR 32.1 30.9 30.9 K(:o)| 523

BB E 31.1 33.6 33.6 K(ic)| 545

¢ bt 25.1 250.0 - KUg)| 144.0
200°C 26.5 257.0 - KUo)| 146.0

26.3 250.0 - KUo)| 144.0

36.9 59.5 59.5 K(Uio)| 715

L-T iR 36.8 63.6 63.6 KUio)| 739

36.5 60.4 60.4 KUio)| 720

() JEIZ T X CTORBR THRETE 72, JiciZ—MORBR TG TE 2o 727-8,
BACEXEOAZiedHk LIz,

[ mprE s - AR A oE RSt | B 3-14




80
E 60
~
@ 40 8] T-L A L7
S 8 8
20
WHHE 1B B 5h EVANIR A
(H112#%1)  (OoFt4nzE )
(a) -40°C
100
N AT
80 & a
& | L-THm RS
b A §
E 60 . 1
@ 40 o] T
< g_ T-L A g | TLAM
20
EARE 1B REF5h AL IR A
(H112#4)  (OFFALzE )
(b) #iE
300
260 o
o)
T
E 220 8 g L-TAM
2180 | | L ‘
- o)
140 0
IEARE 18 R 35h BV IR A
(H112#4) (oM 4Lz )
(c) 200°C
%3 HZ-A3004 OREEEENMERRBRfE R
[ mprE s - AR A oE RSt | I 3-15

[ miisetssorn, sEame LET,




J2vhk

[ i DA i ]

[z it D481 i | (At ]
(b) 200°C

F 4 HZ-A3004 GHEFZHVEVLELES, T-L J51) OISR O

MEWTERL - AR B ST RRR S | HIHE 3-16




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 )
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 3-17




50 Specimen No: 631-H-TL2

Testing Temp.: 4R
40 ¢
Z | AT
=
o
2 20
)
o
10
() L 1 A 1 1 1
0 | 2 3 4
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