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(14)
F1
EREB L | KFER 2 | ERMA 3 | EHE 4 | EKEH 5 | EhEs s
5% (HE% | (EE% | (BEBE% | (HEE%| (HB% | (HEB %
) ) ) ) ) )

§i0, 60. 00 §4. 00 65. 00 64. 50 63. 00 63. 50
Ala0; 22. 00 21. 00 21. 00 20. 50 21. 00 20. 50
Mg0 14. 0 12. 00 12. 00 12. 00 12.00 12. 00
Cal 0.00 1. 00 0.00 1. 00 2.00 2. 00
Lis0 4.00 2.00 2. 00 2. 00 2. 00 2. 00
Fey04 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
K:0 0.00 0. 00 0. 00 0. 00 0. 00 0. 00
Na;0 0.00 0.00 0. 00 0. 00 0.00 0. 00
Ti0, 0. 00 0.00 0.0 0.00 0. 00 0. 00
B

meme |00 e U Lore [ Do
T (°F) ) | ) (2510° F) ) (2456° T)
AEBE (00 | Ger 1| nare p|105C [T o[ e
T (° F) ) ) ) (2381° F) ) (2330° F)
AT -20°C 46. 1°C 30°C 50. 6°C 48. 3C 52. 2°C
T (° F) (-4° F) (115° F) | (86° P (128° F) (119> F) | (126" F}
9 B

(g./cc|2.540 2. 517 2. 495 2.522 2. 529 2. 564

)

4 R

(GP a) 92. 4 91. 4 90. 5 91. 4 91. 6 92. 0

Eb o i R

(MJ ./ k136,40 36. 30 36. 3 35. 3 36. 2 36. 1

g)

B B

(MP a) 4936 5132 4923 5315 5224 5186
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(15) JP 7480142 B2 2024.5.9
Oogooo
%2
P S w7 K 8 HHaH 9 i 1 0 | Efif 1 1
(BE%) (B&%) (BE%) (EE%) (BB %)
Si0, 62. 00 59. 00 62. 4 62. 50 65. 50
Al,0; 21.00 22.0 20. 30 20.50 20. 50
Mg0 12. 00 12. 00 12. 00 12, 00 12. 00
Cal 3. 00 3. 00 3. 30 3. 00 0. 00
Li;0 2. 00 2. 00 2. 00 2. 00 2. 00
Fe,0; 0. 00 0. 00 0. 60 0. 00 0. 00
K.0 0. 00 0. 00 0. 00 0.00 0.00
Na,0 0.00 0. 00 0. 00 0.00 0. 00
Ti0, 0.00 2. 00 0.00 0. 00 0. 00
LT
HEHELIRE | 1327C 1272°C 1309°C 13147C 1371°C
T (" F) (2420° F) (2321° B (2388° F) (2398° W) (2499° F)
AR E 1266°C 1269°C 1242°C 1249C 1319C
T (°F) {2310° F) (2316 F) (2268° I {2281° F) (2407° F)
AT 43.9°C -14%C 49. 4°C 47. 2°C 34°C
T R (111° F) (6" F) (121° F (117" F) (93° F)
EEE
(g ./ cc |2 545 2.571 2. 540 2. 543 2. 494
)
B B
(GP a) 91.9 92. 8 91. 6 91. 6 89. 7
i L
(MJ Kk |36.1 36. 1 36. 0 36. 0 36. C
g)
A
(MP a) 5234 5035 5026 5197 5018
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%3

- SEHEI 12 | MM S | EMHIL 4 | EWHILS | EMHIL 6
(HE%) | (ER%) | (EE%) | (HAE%) | (HE%)

i 0, 59. 95 60. 00 51. 20 60. 50 61. 00
A1,0; 9. 45 20. 5 19. 85 20. 50 20. 50

Mg . 15 1. 00 9. 82 12. 00 12. 00
Ca0 5. 13 1. 50 5. 23 .50 2. 50
Lix0 1. 85 2. 00 L. 89 2. 00 2. 00
Fe0s 0. 00 0. 00 0. 00 0. 00 0. 00
Ky 0. 00 0. 00 0. 00 0. 00 0. 00
Nas0 0. 00 0. 00 0. 00 0. 00 0. 00
Ti0, 0. 00 0. 00 0. 00 0. 00 0. 00
S¢40; 4.00 0. 00 2. 00 0. 00 0. 00
¥,0s 0. 00 3. 00 0. 00 3. 50 0. 00
110, 0. 00 1. 00 0. 00 0. 00 0. 00
Nb20s 0. 00 0. 00 0. 00 0. 00 2. 00
Las0s 0. 00 0. 00 0. 00 0. 00 0. 00
Gasls 0. 00 0. 00 0. 00 0. 00 0. 00
Bk |
WA LIRE | 1288 1291°C 1305°C 1297°C 1291C
T (°F) | (2350° H | (2355 B) | (2381° B) | (2367° F) | (2356° )
WIRE | 1318C 1266°C 1294°C 1264°C 1269°C
C (° F) | (2405° B | 2310° B) | (2235° B) | (2308° ) | (3317° )
AT 80°C 7.2C 63. 3% 15°C 4.4C
T (" F) | (176 B | (45 P (146° B | (5° B) (40° F)
E
)( g/ cc |2 602 2. 600 2. 577 2. 593 2. 558

10

20

30

40

50



17) JP 7480142 B2 2024.5.9
gogogoogdg

B R

(GPpa) |99 93. 1 92. 2 92. 8 91. 3
b A 1 3

(MJ k|39 35. 8 35. 8 35. 8 35. 7

g)
i L

(MP 2) 4818 4984 5056 5058
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x4

PN EHEGIL 7 | KREH L8 | EMH 19 | EKMigI2 0 | EhEsl21

(HE%) (EE%) (EE%) (H&%) (H&E%)

310 50. 89 61. 00 61. 00 60. 0 61. 83
Al,04 22. 92 20. 5 20. 5 20.0 20. 06

Mg0 12. 46 12. 0 12. 00 12. 00 9. 92

Cal 4. 47 2.50 2. 50 2.00 5.29

Li,0 2.20 2.00 2.00 2.00 1. 91
Fes0; 0. 01 0.00 0.00 0.00 0.00

K,0 0.01 0. 00 0.00 0. 00 0.00

Na;0 0.03 0. 00 0. 00 0.00 0. 00

Ti0, 0.01 0. 00 0. 00 0. 00 0. 00

S¢203 0. 00 0. 00 0.00 0. 00 0.00

Y205 b. 49 0. 00 0. 00 0.00 0.00

210, 0.00 0. 00 0. 00 1. 00 1. 00
Nb:0s 0.00 0. 00 0. 00 0.00 0.00
La:0; 1. 50 0. 00 0.00 0.00 0.00
(.03 0. 00 2. 00 0. 00 0.00 0.00
Taz0s 0. 00 0. 00 2.00 0.00 0. 00

V105 0. 060 0. 00 0.00 0.00 0. 00

Fe ik

MR BE | 1201 1302°C 1304°C 1299°C 1339°C

T (° F) (2193° F) (2375° F) {2380° F) {2371° B (2443° F)
W A AL B2 1214°C 1259°C 1253%C 1272°C 1221°C

T (¢ F) (2217 F) (2299° F) (2287 F) {2321 F}) (2230° F)
AT -31C 25°C 34%C 10°C 101°C

T (C F) (-24° F) (17" | (94° F) (50° F) (213" 1
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i

(g/¢cc |2 744 2. 562 2. 571 2. 596 2. 559
)
R A

(GP a) 98.0 91.3 91. 6 92.3 92.3
Lo 3 P

(MJ /k|357 35. 6 35. 6 35. 5 35. 5
g)
GifE3

(MPa) | |7 T o 2016
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%5 .

s S 2 2 | EHH2 3 | EHH2 4 | ERHI2 5 | EHHI2 6

(BE%) | (EE%) | (KE%) | (H8%) | (A&%)

S10; 58. 00 61. 00 63. 50 64. 00 60. 00
Al,0s 20. 00 20. 50 20. 50 21. 00 20. 50

Mg0 12. 00 12. 00 11. 70 11. 70 12. 00

Cal 2.00 2. 50 4. 00 3.00 1. Sd

Li,0 2. 00 2. 00 0. 00 0. 00 2. 00
Fe,05 0. 00 0. 00 0. 00 0. 00 0. 00

K0 0. 00 0. 00 0.00 0.00 0.00

Na,0 0.00 0. 00 0. 30 0.30 0. 00

Ti0: 0.00 0. 00 0. 00 0.00 0.00

Scal; 0. 00 0. 00 0. 00 0.00 0. 00

Y205 4.00 0. 00 0. 00 0.00 0. 00

110y 0. 00 0. 00 0.00 0.00 1. 00
Nb20s 0.00 0. 00 0.00 0.00 0. 00
Las0; 3. 00 0. 00 0. 00 0.00 3. 00
Gaz0; 0. 00 2. 00 0.00 0. 00 0. 00
Tas0s 3. 08 0. 00 2. 00 0.00 0. 00

¥205 0. 00 2. 00 0.00 0.00 0.00

P

Wi E | 1274C 1293°C 1396C 1412°C 1293°C

T F) (2326) (2360) (2545) {2573} (2360)
AR iR 3 1231TC 1266C 1346C 1366T 12547C

T F) (2248° F) (2311° F) (2454° F) (2490° F) (2289° F)
AT 26C 9. 4C 33T 29T 227C

T F) (79° F) (49° F) 92° F) (84" F) {71° F)
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B

(g ./ cc |2 656 2. 540 2. 536 2.520 2. 597
)
R ER

(GP a) 94. 3 a0. 2 89. 7 89. 1 91.8
L 5 32

(MJ ,/k|35.5 35. 5 35.4 35. 4 35. 4
g)
W

(Mp ay 4919 | - — 4953
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oooooao

#6

£ fi 4 2
PN 7 EHB 2 8 | KM 29 | EMFI3 O | Ehm 31

)(ﬁﬁ% (H&%) (BE%) (BE%) (&%)
510, 61. 00 61. 00 58. 00 60. 50 61. 00
Ala0s 20. 00 20. 00 20. 00 20. 50 20. 00
Mg0 1. 50 11. 50 12. 00 12. 00 11. 50
Cal 2. 00 2. 00 2. 00 L. 50 2.00
Lis0 1. 50 1. 50 2. 00 2. 00 1. 50
Feu; 0. 00 0. 00 0. 00 10. 00 0. 00
K0 0. 00 0. 00 0. 00 0. 00 0. 00
Na.0 0. 00 0. 00 0. 00 0. 00 0. 00
Ti0, 0. 00 0. 00 0. 00 0. 00 0. 00
$¢a0 0. 00 0. 00 0. 00 0. 00 0. 00
Y205 0. 00 0. 00 3. 00 0. 00 0. 00
110, 0. 00 0. 00 0. 00 0. 00 0. 00
Nb20s 4. 00 0. 00 0. 00 0. 00 0. 00
La0s 3. 00 0. 00 0. 00 0. 00 0. 00
Gaz0y 0. 00 4. 00 0. 00 0. 00 0. 00
Tas0s 3. 00 0. 00 3. 00 0. 00 4. 00
V405 0. 00 2. 00 0. 00 0. 00 0. 00
ik
m%%@%lﬂ@ 1328 1271C 1297C 13047
) (2404° F) | (2423° B) | (319° B | (2367° B) | (2380° P)
AW E | 1240C 1302°C 1236 1266%C 1301C
T (CF) | (264 F) | (2376 F) | (2256° B} | (2310° B) | (2374° P)
AT 5%C 8. 9 17C 14°C -14%
TCF) |drp | usep (63" F) (57° F) (P
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75 i

(g ./ ccl|2570 2. 577 2. 651 2. 597 9. 593

)

A e

GP a) 90. 9 91. 9 93.7 91. 7 91. 5

b 4

(M 7T /k|35.4 35. 3 35. 3 35. 3 35. 3

g)

m | |

(MP a) - 4929 4959
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(24)
gooooo

®7
R4 K3 2 | EWPI33 | REHI3 4 | ERKHIS S | EHHI36

(H&%) (HE%) (E&%) (E &%) (E&R%)
Si0, 60. 26 57. 33 61.20 61.20 58. 00
Al.0s 19. 55 19. 61 19. 85 19. 85 20. 00
Mg0 9. 67 10. 94 9. 82 9. 82 11
Cal b. 15 8. 83 0. 23 b.23 3. 00
Li:0 1. &7 2. 00 1. 89 1. 89 2. 00
Fe.0; 0.00 0. 34 0. 00 0.00 10.00
K0 0.00 0.13 0. 00 0.00 0. 00
Na;0 0.00 0. 12 0. 00 0.00 0.00
Ti0. 0.00 0.68 2.00 0. 00 0.00
Ce0: 0.00 0.00 0. 00 2. 00 0.00
Sc:0y 0.00 0. 00 0. 00 0.00 0.00
Y203 3. 50 0. 00 0. 00 0.00 3. 00
Ir0: 0. 00 0.00 0.00 0.00 1. 00
Nb:0s 0.00 0. 00 0.00 0.00 0.00
La,0; 0.00 0. 00 0. 00 0. 00 2.00
Ga:0s 0. 00 0. 00 0. 00 0.00 0.00
Ta,0s 0.00 0.00 0. 00 0. 00 0.00
Vy0s 0. 00 0. 00 0. 00 0.00 0.00
Rk
ﬁ%{b(fﬁ% 1303°(E 1224“’(3 1293"(3 1311°C° 1273"(3
) (2378° F) (2236° F) (2359° F) (2391 F) (2323° T)
AR R B 1199C 1199°C 1277°C 1228°C 1217°C
T CF) (2191° F) (2190° F) (2330° F) (2242° F) (2222° F
AT 86. 7C 8.3C -1 I 65°C 38.3C
T CF) (188" F) 47 7 {30° F) (149° F) (101" P
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BE
(g cc
)

2. 607

2. 620

2. 565

2. 580

2. 649

P R (
GPa)

92. 0

92. 4

90.4

90. 6

93. 0

L, 5 48 E2
(MJ ./ k
g)

35. 3

3b. 3

36.2

3. 1

35. 1

mE
(MP a)

4927

4898

0021
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(26)
gooonoao
%8
EHPI3 | EMGI 3 | EMM 3 | E A | K4
mA s | (mme| (REs%| (BR% | (mm | ED
) ) ) ) )

$i0; 59.95 6100  |55.50  |58.08  |59.50  |60.70
1,0 19. 45 20. 00 21 18. 84 20. 00 15. 80
Mg0 9. 62 11. 50 11. 00 9. 32 11. 00 8. 00
Cad 5.13 2. 00 3. 50 4. 97 2. 00 13. 40
Lis 1. 85 L. 50 2. 00 179 1. 50 0.75
Fes0s 0. 00 0. 00 0. 00 0. 00 0. 00 0. 27
a0 0. 00 0. 00 0. 00 0.00 0.00 0. 10
Nas0 0. 00 0. 00 0. 00 0. 00 0.00 .23
Ti0; 4. 00 0. 00 0.00 0. 00 0.00 0. 48
Sc20s 0. 00 0. 00 0. 00 0. 00 0. 00 -
V.00 0. 00 0. 00 4.00 7.00 0. 00 -
710, 0. 00 0. 00 0. 00 0. 00 0.00 -
Nb:0s 0. 00 0. 00 0. 00 0. 00 0. 00 —
Lass 0. 00 0. 00 3. 00 0. 00 0. 00 .
6a:0s 0. 00 2. 00 0. 90 0.00 6. 00 -
Tay0s 0. 00 0. 00 0. 00 0. 00 0. 00 S
V405 0. 00 4.00 0. 00 0. 00 0. 00 ——-
P —
#H LR | 1288C | 1311T | 1TC | 1281C | 1317C | 12730
BT (° | (2350° F | {(2392° F| (2277° F| (2338° F| (2403° F| (2324° F
F) ) ) ) ) ) )
R AR E | 1227C 1286°C 1256°C 1166°C 13047C 11717C

T (° | (2241° F| (2346 F| (2203° F| (2130° F| (2380° F | (2140° F
P) ) ) ) ) ) )
%T( R [433C 83T 1T [9TETC  |-22C  [84.4C
) 11° ) | @l B | Cl6° B | Q08 B | 08 B | (84" P
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7 B
g/ ¢ 2581 2. 533 2. 690 2. 673 2. 605 2.614

~ N

c)

Rt 2R
(G P al90.6 88.9 94. 1 93. 5 91.0 87.5

)

Fb g8 1 =
(M J /|351 35. 1 35.0 35. 0 35. 0 33. 5
kg)

B
(MP a|471%  |-—— - 4830 46317

)
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