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A X -l A 5EA Y45 (Cu, Ni, Mo Z Sn)9| &
F A9 o] 9 S FIBE A 7] 3 & FE-SEM 2] A
|

S48 7y A A el A =30
A ghel Ao gk A ws AR 5, H

Al [N Cu [Ni |Mo [Sn |Ti [|7]E}
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0.001

0.02 (0.00 [0.82 |0.67 [0.84 |0.34 [0.01 |Hf 0.00

0.00
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0.004

0.02 [0.00 [0.63 |0.85 [0.45 10.21 [0.03 |[Nb0.05
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0.03 (0.00 {0.27 |0.23 [0.21 |0.04 |0.07 |Cr 0.25
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F 10.02 |0.02 [0.29 |0.04 [0.024|0.03 |0.00 [0.15 |0.11 [0.11 |0.01 {0.09 |B 0.002
8l |8 1 7 0 3 97 |0 0 0 0 4 2
Sb 0.00

G [0.04 |0.03 |0.37 |0.06 [0.035(0.03 |0.01 |0.00 |0.00 |0.00 [0.00 |0.14 |Ca 0.00
99 |3 0 3 0 2 64 |2 3 2 1 3 4
REM 0.
001

0.07 10.02 {0.23 |0.02 [0.024|0.02 [0.00 [0.17 (0.22 |0.15 |0.02 |0.03 |-
42 |2 8 7 0 8 43 |0 0 0 2 9

0.00 |0.82 {0.24 |0.02 [0.023]0.02 [0.00 [0.21 (0.22 |0.22 |0.02 |0.05 |-
22 19 9 6 0 5 57 |0 0 0 3 1

0.00 |0.02 [1.06 |0.01 [0.032]0.03 [0.00 [0.23 |0.23 |0.17 |0.02 |0.05 |-
20 |2 2 9 0 3 64 |0 0 0 1 6

0.00 |0.02 {0.22 |0.01 [0.031]0.53 [0.00 [0.24 |0.17 |0.16 |0.01 |0.06 |-
22 |4 3 8 0 2 67 |0 0 0 6 2

0.00 |0.02 {0.22 |0.02 [0.028]0.03 [0.03 [0.17 |0.19 |0.18 |0.01 |0.29 |-
23 |3 4 2 0 1 41 |0 0 0 8 4

XF|0.00 [0.02 |0.20 [0.02 {0.024|0.03 ({0.00 [1.09 (0.21 |0.23 |0.02 |0.05 |-
25 |7 8 4 0 4 56 |0 0 0 3 0

X 10.00 [0.02 |0.31 [0.02 {0.027|0.03 {0.00 [0.25 [1.05 |0.25 |0.02 |0.04 |-
G 23 |2 6 5 0 2 52 |0 0 0 0 6

Xh |0.00 [0.02 |0.27 (0.02 {0.023|0.02 {0.00 [0.31 [0.24 |1.22 |0.02 |0.04 |-
24 |5 9 7 0 7 47 |0 0 0 5 3

XI {0.00 [0.02 |0.23 (0.02 {0.022{0.02 ({0.00 [0.33 (0.23 |0.18 |0.51 |0.03 |-
22 |3 9 5 0 5 4 |0

# 1914 REM<2 Y& A 9] st REMS 2| 1| gt
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A (Y A AW s | A | &AF | VT [~ ¥ No.
AN A o B R I S ks

S| =5 | O | ¢/ |3HE | CCls) | CC) | (s)

°C) | (O min) | (%)

1160 | 880 | 750 0.6 84 48 860 40 | 0.97 1
B | 1160 | 880 | 780 0.5 64 41 860 40 | 0.55 2
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1280 | 930 | 820 0.4 76 45 860 | 600 | 0.93
1060 | 780 | 400 0.5 76 39 860 20 | 0.99
1160 | 880 | 750 0.5 76 58 880 40 | 0.76
1160 | 880 | 750 0.4 76 33 880 40 | 0.78
1320 950 | 750 0.5 76 26 880 40 | 0.80
880 | 630 | 470 0.6 76 24 880 40 | 0.97
1270 | 930 | 820 0.7 76 31 880 40 | 0.93
1160 | 880 | 680 0.6 76 33 880 40 | 0.98 10
1160 | 880 | 750 0.9 48 32 880 40 | 0.34 11
1160 | 880 | 700 1.0 76 34 580 40 | 0.15 12
1160 | 880 | 750 0.8 76 35 980 40 | 0.99 13
1160 | 880 | 750 0.9 76 24 880 5 0.13 14
1160 | 880 | 750 1.0 76 25 880 | 1000 | 0.98 15
1160 | 880 | 700 0.1 76 18 860 40 | 0.92 16
1160 | 880 | 700 | 10.6 76 21 860 40 | 0.98 17
1160 | 880 | 700 0.5 76 1 880 40 | 0.93 18
1160 | 880 | 750 0.7 76 62 880 40 | 0.36 19
1050 | 880 | 750 0.6 76 25 860 40 | 0.81 20
1050 | 880 | 750 1.2 76 17 920 40 | 0.92 21
1160 | 880 | 720 1.0 76 9 900 40 | 0.65 22
1250 | 880 | 780 2.7 76 5 900 40 | 0.72 23
1160 | 880 | 780 5.6 76 2 880 40 | 0.73 24
1160 | 880 | 750 1.0 76 17 880 40 | 0.44 25
1160 | 880 | 750 0.8 76 22 880 40 | 0.56 26
1160 | 880 | 750 0.7 76 23 880 40 | 0.48 27
1160 | 880 | 750 0.9 76 22 880 40 | 0.47 28
1160 | 880 | 750 0.6 76 25 880 40 | 0.52 29
1160 | 880 | 750 0.5 76 26 880 40 | 0.56 30
1160 | 880 | 750 0.7 76 18 880 40 | 0.53 31
1160 | 880 | 750 0.8 76 16 880 40 | 0.55 32
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XI ‘ 1160 ‘ 880 ‘ 750 | 0.6 ‘ 76 ‘ 21 ‘ 880 ‘ 40 ‘ 0.57 ‘ 33

32004 Vs A Fr A" AVI(DE At F A4 ™ A7

ADE UE gha/imS v 3o},

[184]  [¥3]
AH No. | A/B RS TSXEl | r-valuexEl | 3-$-t] 4]
249 (GPa%) (%)
=171 (4m)

1 0.55 46 29 192 4
2 0.53 21 17 91 4
3 31.16 55 £ 213 1
4 0.49 8 3.5 17 4
5 0.18 35 27 198 5
6 0.35 33 23 162 4
7 30.84 34 28 157 1
8 0.51 7 3.5 16 3
9 31.70 54 33 207 1
10 0.45 9 3.6 18 3
1 0.54 1 5.4 17 3
12 0.23 4 3 1 3
13 31.02 53 34 212 1
14 0.21 5 34 15 3
15 30.57 52 32 206 1
16 30.82 51 31 205 1
17 0.37 10 32 17 4
18 30.28 53 37 219 1
19 0.36 12 3.5 13 4
20 0.85 28 2 133 4
21 2.53 23 17 92 4
2 8.52 18 12 64 4
23 16.8 15 6.7 33 3
24 28.6 7 4.6 25 3
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AT

[ -3 1] FTHRZ, TFA(0): 0% F7~0.0700%, 2 2] 52(Si): 0% Z7}~0.800%, &3+
(Mn): 0% 2 7}~1.000%, 25 1] F(AD: 0% 3 7~0.500%, <1(P): 0~0.080%,
2H(S): 0~0.0500%, 2 A=(N): 0~0.0300%, -] (Cu): 0% F~1.000%, 172
(ND): 0% Z3}~1.000%, 2 2] B9 (Mo): 0% 3 1}~1.000%, 541 (Sn): 0% =
#-~0.5000%%}, 3H7] 1% (i) WA (vi) Tl A A B 16 o], ZF Fe 3
71 el B719 ¢ BoES 2 3etal,
(i) ZLF(Cr): 0~1.000%,
(i) Bl e (Ti): 0~0.500%, Y 2. H(Nb): 0~0.500%, BFFH(V): 0~0.500% 2
HEZ(B): 0~0.0200% = 1% o4,
(iii) "F2 Y] 5 (Mg): 0~0.050%, Z- 4 (Ca): 0~0.050% 2 o] EH(Y)S A ] 3
3 EF YU A(REM): 0~0.050% = 15 o)A},
(iv) & 2= "(W): 0~0.50% Z A = 5 (Zr): 0~0.50% = 1 ©]4,
(v) QFE] ¥-(Sb): 0~0.5000% 2 T E (Co): 0~0.5000% = 1& ©]7,
(vi) O EF(Y): 0~0.200% Z 3} 3 (Hf): 0~0.200% 3 1 ©| 4,
¥55 el i (CutNi+Mo+Sn) 9] SHE(FH%)S A, T Wl H+
(Cu+Ni+Mo+Sn) 2] s+ (5 %)< BEal 3w, A/Bi= 0.15~30.002 75

s},

A7 SARE FA GG ARE AAS AL AV R BHeE

TE A WEF S E Cu, Ni, Mo % Sné| % & 543 o 557}
k= A Al A1 74A & ofnf e, 7] W74 532 9] (CutNi
+Mo+Sn) §HeFol T4 52 (Cu+Ni+Mo+Sn) §H&F Bt} & 7 $-o = 47|

=
w5 Akl T A F-9] (CutNitMo+Sn) 23kl 99%0 & 3-3h=
A A A ALY, = E e] (CusNieMo+Sn) 3H2ko] F 413 9] (CutNi
+Mo+Sn) & B} 2h2 7 5-oll = 7] 55 il S gkl A 52
(Cu+Ni+Mo+Sn) 32| 1%l a] @at= 2 4-& A A sh,
Hd AA-H A7 7F 6~50umS] 73,

(Ao Al 1akel glefA,

7] e diighdate] dojl dAdRE Wikskd 9 AF A

aho] Al 2 ¥ = A EoIH,

AV WAz Ha AAY AVIE A e Hyr A A
ZI(IDE Y-E LA/ ] 0.60~0.958 T8k A2 5 o0& df= &

[7d -3} 3] A 18l Sl A,
A7) S ul M| 22 o] H g o]l E vkl Ahat
[7d -3} 4] A 18} el oA,
F7] 732 Q1A 5 (TS)9F A A 8-(ED Q] #(TSXED®] 4.0~30.0GPa-%<]
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