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, Fe—Al Cu
, Fe 25 % Cu , 10 % Cu
Fe—Al ,
, Fe—Al Cu , ,
, 10 ,Sn, P, Ti, Mn 1 0.1—-10 %
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B (BCO) , Cu 8 %
Al , Sn, Ti, Ni, Mn, Si,P 1
, Fe—Al Cu EPMA(X )
,Al, Ti  Cu Fe ,Sn  Cu ,
, Fe—Al Cu
25 %, Cu Fe 5 %
, Sn , Fe—Al , Cu
, 2000—-86080 , Sn , Cu—-Al
B Cu
, Al Sn ,
Sn 10 %
,Si Sn , Al Cu 3 %
Cu , , Si 5 %
; , , ; ) Pb, Zn, Be, Mo, W, Mg, Ag
, MnS, CaF , / 1
( 12 ).
, Fe—Al , , ( ) ,
y 13 ] 1 ’ '
, 14 , 13 , , 30~7

%



13

%

, Al

Sn

, Sn

13

, Al

13

18

%

Sn
Sn

Ti, Ni,

Fe

Fe

, NiP, Mn, Si

%

Fe—Cu—-Sn

, Sn

Cu

30~7

(

5~30 % , 5

( 18
3

( 2000—-86080

( 19 ).

, Cu 1

( 20 )
2000—-68080
Al

2002-0048283



2002-0048283

1 AI 1
10 ~ 70 % Cu , ,
900 )
() 800
Cu )
(b) 900 Cu
, Al Fe—Al Al , 1%
21 ,
3
, 800
( 22 ) , 3 ,
) Sn, C
u ( 23 ) , 3
21 22 , )
( 24 ). ,
, , 1.5-35 %, Cr5 — 17 % Cr
( 25 ). :
1.5~35 %, Cr5 — 17 % ,0.1~0.5 % P,05~-5.0 % Si, Mo
, 0.5~5.0 % Ni, V, W, Co
1 26 ’
Fe 10 % ,
, Fe ,

10~ 70 %Cu 3-10 % Sn ,



2002-0048283

) , Pb 5 %
, Mn, Pb, Zn, Be, Mo, W, Mg, Ag , MnS, CaF /
26 )
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(99.95 %) Al, Co , , ) )
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, Fe , 1 10
mm, 50mm , 50 600
, , SIC 20 %
[ 1]
Fe (wt%)

No Fe Al Co Ni Mn Si (Hv)
1 Bal. 12 300
2 Bal. 12 20 715
3 Bal. 12 20 670
4 Bal. 12 10 540
5 Bal. 10 3 325

4 , , Hv=500

S45 ,
5 Fe )
, Fe .

, Cr , Fe—3.0 %C—-0.3 %P—15 %Cr—-2 %Ni—1.5 %V-3.0 %C
0 , 1180 1 , Cr7C3
( 3)

, 2 , 1000 ~ 1150 ,
; , 6 ;
600 , SCM420
0.8 % ( 1), S43C ( 2) 4

(Cu—-25 %Zn—5 %AIl-3 %Mn—2.5 %Fe)( 3)
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[ 2]
Fe (wt%)
No Fe Al Cu Co Ni Si (
(Hv) Hv)

6 Bal. 5 170 175
7 Bal. 12 295 300
8 Bal. 12 10 306 350
9 Bal. 8 10 260 450
10 Bal. 12 15 370 725
11 Bal. 12 20 320 670

1 SCM420+ 770

2 S43C 550

3 4 230

7 1 1
1000kg/ 100kg/ 10000
8 , 9 ,
, Fe
( 4)
300 Fe , Felo %Al , Al , Sn , Ni10OP
, Cu8P , 300 TiH , (25 %P), Si , Mn .5 N
i , 6 , 3, 4 , 10
( ) 4ton/ . , , 10 7 torr
950 ~ 1250 10 ~ 1hr , 600 torr N2 ,
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FeAlH| 77 & & A & 8 = 2 il 8 £ &wth) (1)

S = OF T |-A-
No (ASZZOO) Al | FelOA| Fe17a1| Si | Fe27P (G(él:;f')) CuBP| Sn [TiH| Co | Ni | Mn ﬁsgié-"%l t/ile)"'
1 Bal, 8 9654
2 Bal, 12 96.53
3 Bal, 16 | 06.52
4 Bal, 12 15 96.59
5 Bal. | 12 3 96.53
8 Bal. | 12 10 96.53
7 Bal. 12 20 96.54
8 Bal. | 12 5 96,57
9 Ba. | 12 10 96.6
10 | Bal, 12 10 | 10 96.58
11 | Bal, 12 3 96.52
12 | Bal. | 12 | 10 3 96.54
13 | Bal | 12 20 3 96.53
14 | Bal, 8 20 96.54
15 | Ba_ | 16 | 20 96,53
16 | Bal | 12 30 96.54
17 | Bal | 12 3 | 20 96.55
4t/cm’
18 | Bal 12 2 | 10 1 o2 96.55
19 | Bal 12 20 2 |02
20 | Bal 12 30 1 o2
21 | Bal, 16 30 1 lo2
22 | Ba. | 16 30 BE
3t/cm’
23 | Bal, 3 10 30 2 |02 96.55
24 | Bal 8 30 2 loz
25 | Ba. | 10 3 30 2 |02
26 | Bal, 10 5 30 2 |02
27 6 | 618 30 2 |02
28 70 30
29 | Bal. | 12 30 2 [o2] 10 96.58
30 | Ba | 12 30 2 lo2]20 96,62
31 | Bal, 12 30 2 |02 10 96.55
32 | Bal, 12 30 2 |02 20 96,55
33 | Bal 12 1 30 2 |02 9653
34 | Bal 12 2 30 2 o2 96,55
35 | Bal 12 3 30 2 {02 96.58
36 | Ba | 12 5 30 7 |02 96.62
37 | Ba. | 16 1 30 2 lo2 96,54
38 | Bal 16 2 30 2 |02 96.54
39 | Bal 18 3 30 2 |02 96.57
40 | Bal 16 5 30 2 o2 96.65
41 Ba. | 16 1 20 2 oz 9657
42 | Bal 16 2 20 2 |02 96,58
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FeAlH| 1 = At A A B = | Y 8 & A (wit%) (2)
No 1080°C 1140 1200  1250| = HvsKe
2hr Xl 1he 1hr 1hr| 1250°C*1hr
1 111.19 111.93 107.16] 107.32
2 114.71 114.23 109.38] 11234
3 117.13 116.55 112.94] 118.75
4 117.62 116.95 114.56] 112.86
5 109.91 107.04 101.23] 9566 280
6 115.23 115.02 110] 109.88
7 108.53 105.54 100.24| 98.82 177
8 115.34 115.71 109.9| 109.28
9 117 115.45 104.93| 10027
10 109.86 105.14 97.53| 96.35 275
11 115.81 117.29 116.97| 115.61
12 110.19 109.06 102.98| 103.38
13 105.24 102.45 96.66] 954 225
14 98.34 97.37 95.44| 9496 172
15 115.57 113.62 106.29] 9981 175
16 99.07 98.03 96.16| 9568 281
17 105.57 102.72 96.91| 96.82 310
900°C*10m[950°C*10m |1 000°C*10rm /1050°C*10m |1 100°C#10m|1 150°C#10m 1200°C#* 10m 1200°C*30m
18 118.69 119.41 115.7 117.24 119.51 115.08 107.93 99
19 117.2 116.87 110.53 109.21 112.7 103.85 98.69 190
20 112.47 112.13 108.69 103.52 105.5 976 94.17 276
21 118.79 118.49 113.3 111.43 115.18 102.59 95.46 232
22 117.47 117.38 112.35 111.08 113.92 102.04 95.23 243
950°C*10m 1000°C* 10m [1050°C# 10m)|1 100°C#10rni1 150°C*10m 1 200°C#30m
23 104.29 100.78 98.57 98.76 94.59 - =
24 105.73 99.13 976 95.84 92.73 89.49
25 105.56 100.54 98.29 95.83 93.14 9257
26 106.99 101.71 98.75 95.85 93.34 92 85
27 102.56 97.57 96.48 93.09 89.63 90.17
28
29 98.75 98.05 96.5 259
30 97.21 96.88 95.83 272
31 97.42 95.30 934 325
32 97.15 94.74 93.24 313
a3 107.13 108.26 104.71 98.58 93.95 94 59
34 106.35 109.09 103.56 97.77 93.58 94.18
35 106.7 107.5 103.77 98.1 93.31 94 6
36 108.15 109.2 105.06 99.21 93.73
37 112.32 115.22 113.2 105.1 97.49 99.47
38 107.65 109.02 106.8 101 95.49 97.26
39 106.39 107.26 105.36 99.81 94 99 9524
40 106.31 107.67 106,22 100.72 94.96 88.71
41 113.65 115.68 113.73 108.85 103.41 103.42
42 109.01 110.18 107.99 104.51 101.01 99.73
11 ~ 13 , 1140 , 1200 , 1250 1hr
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& A2 | Nois No.14 No.20. No.21 No.22
Al K 12.32 12.32 12.61 16.25 16.42
P K 041 0.12 0.12 0.13 0.07
_ SnL 1.12 0.7 0.26 0.44 0.58
Fe T1&l4t
TiK 0.11 0.18 0.26 0.19 1.01
Fe K 75.8 72.36 70.04 61.24 59.18
Gu K 10,23 14.33 16.72 21.76 22.74
Al K 6.25 9.85 g 41 9.18
PK 0.07 0.13 0.07 0.05
SnL 16.79 3.71 4.1 423
& A A
Ti K 152 0.08 0.11 0.09
Fe K 545 2.36 343 327
Cu K 6992 83.86 82.87 83.18
5 AL Ti  Cu-—Al Fe—Al
,Sn  Cu-Al ,Fe 3 —~5 % , HANSEN
, Cu—Al 9 % Al Sn, Fe B
, Cu—Al B
2000-86080 . B Cu-Al
10 %
2 , 1 , , Al,
Si, Co, Ni 1 Fe Si, Sn, Ti B Cu-Al
5 %
15 , Fe, Al Fe—Al Si, Co, Ni
, , Ni, Co
Si .Si A Fe—Si
, Al
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, 15 Fe 10 %Al , Al ( 3 4
No. 27) , , ,
Fe—Al, Fe—Co—Al, Fe—Ni—Al, Fe—AIl-Si Cu
Cu Fe—Al
( 5)
, 4 3, 4 Fe—Al , 6 Cu
#100 Fel5Al, Fel0AI10Co
, 4 (Cu-25 %ZN-5 % Al-3 % Mn—-2.5
%Fe)
[ 3]
Cu (wt%)
No. Cu Sn FelbAl Fel0AI10Co
43 Bal. 8 5
44 Bal. 8 10
45 Bal. 8 20
46 Bal. 8 30
47 Bal. 8 10
48 Bal. 8 20
, 66mm, 77mm, 35mm 4ton/ , 10
%, 20 % , N2 6 , 60
0 lhr #30 ,
7 1000kg/
50kg/ 10000 ,
16 , 10 % ;
, Co,
Ni Fe—Al-Cu , 8
, , 5 %
, No. 43 — 48 , Fe—Al Cu
, Fe 10 % ( 1
0 % )
, 17 20 % ,
25 % )
, Fe ;
, Fe Cu , Fe Cu
, Cu Cu Fe
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Ee 10 %
20 %
( 6)

7 Fe . 53mm, 4
7mm, 35mm 2ton/ 66mm, 53mm, 40mm (s4
5C) 1150 , 1hr , N,

LHEEEAZEE N =2 £ o (wik)

No | Fo | A | cu| sn |Fe2rp| T | or | N BCksco) [ EEtEm )
| Bl | Bal. | 12 [ 30 | 02 63.2

B2 | Bal. | 12 | 30 | 05 88.1

B3 | Bal. | 8 30 2 92.3
| B4 | Bal. | 12 | 30 2 91.6

B5 Bat. 8 30 2 i 99.3

B6 | Bal. | 12 | 30 2 0.5 98.2
| B7 | Bal. | 12 | 30 2 0.5 98.8
| B8 | Bal | 12 | 30 2 2 96.4
' B9 | Bat. | 12 | 30 2 0.7 93.1

B10 Bal. 12 30 2 0.5 0.7 99.7

Bil Bal. 12 30 2 0.5 0.7 99.3

7
Sn , 0.2 % 0.5
% , Ti, Cr, Ni
Sn
Ti, Cr Sn
Ti, Cr
1mm, 5mm

( 7)
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, 250 Cu , Sn , 100 Fel5Al, Fe1l0AI10Ni
; 5 6 , 400
, (55400, 3.5mm, 90mm, 300mm)
, 6 3mm , ( )—38
, 850 20 , 1.7mm
, 45mm

( 8)

, 100 Fe , 250 Cu , Sn , 1
00 Fel5Al, FelO0AI10Ni 8 , 7

, 900
[ 4]
(wt%)
No. Fe Fel5Al FelO0AI10Ni Cu Sn
Cl Bal. 5 30 5
C2 Bal. 10 30 5
C3 Bal. 20 30 5
C4 Bal. 30 30 5
C5 Bal. 20 30 5
18 ) 19 )
, , Cu-10 %Sn—10 %Pb (LB
()] 20 , PV ( PV )
, 5 % Fel5Al
, 10 %
b /
(57)
1.
10 %
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2.
1 , Al, Si, Co, Ni 1 Fe
3.
2 , Fe Fe 5~30 % Al
4,
2 , Fe Fe 5~15 % Si
5.
2 , Fe Fe Al Si 5~20 %
6.
2 5 , Fe Co Ni 1 5~40 % , F
e Hv 300 ~ 800
7.
2 6 , Fe - / 200
~ 900
8.
1 7 , Cu 10-90 % , 10
% Fe Cu
9.
7 8 , - Fe Cu Cu 2
, Cu Cu-Al (a +B) / B
10.
1 9 , 5~35 %
11.
10 , ,Sn, P, Ti,Mn 1 0.1~-10 %



11

13

13

13

13

13

13

19

12.

13.

14.

15.

16.

17.

18.

19.

20.

. , Pb, Zn, Be, Mo, W, Mg, Ag
1

Fe 10 %

17 )

18 ,

2002-0048283

, MnS, CaF /
30~70 %
30~70 %
5~30 %
3

20 -



2002-0048283

21.
Fe 10 % ,
1 AI il
10 -~ 70 % Cu , ,
900 ,
@) 800
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, 800
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22 , 3 , ,
Sn, Cu

24.
21 22 , ,

25.
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Cr

26.
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10 - 70 % Cu 3 ~10 % Sn ,
1 1 l
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Bt APV 2t (m-Kg/cm?)

8000
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Fell A2 2o &0/ SH

7000

6000
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