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# % ® ^ #1 7k*e*SE

<& §# # "# 5 2- 2 0 9 1 1 B 5 2^A 2^178

dj 0 # "5" 5 0- 9 7 7 5 7 Pb # 4^ ^ B 5 o A 8 ^ i i a

kij IM A & KTHSlilStt

m # A a # BA # A% B # ^ a

Am 10A62,14C0,10A6,10J24,10J25,10E14,10C16,10F14,10F24,10M4.10E24

B %

^?L&2 0 — 7 O^0A#^?LAK

LTzk#^##^^r6o

%m^-Wr6o

a, ^4ElK^fc:6<, ^?LA

UT(i/c6;Ui 1) LaNi^-Hx 5A&, 2) LaNig-Hx

T#^f5A&^&6o 1) 20~2 0 0%/6%f

T^OE#, Tvy 6

2) —15 0K?/crn2T5%mL, (/:

6 A(i 1 0 0 0 €) TzK#M##T0#L/:o

^fLK5o-7o^06#^#A0%ai]ga^^-3o

PrI §1 & <fo cfc O' w

2) %m^< 6^^/fbLTL$ 9

— 146 —



0 # # #
^ % 0 ^ #

4> im # # #MRS 5 2-3 2 1 1 3 a Ram 5 2# 3 ^ 1 1 B

mm## #mm 50-106 9 53 mm#^ a ;g% 50# 9 ^ 5 a

m m A ^ ^

m m a h m B # # B # ^ a

B # ^} M 6 4Ho

g %

am%6 UT#mf6o

mma LTN:#*^ v ^ a^^K^jmm^ao

A*5ckl/^W

#<u,

m

1

;i/

mmgio 

# 3

Z^#Elo

2--##:^ V 9 A , 3-fH@ , 

6-#y-;i/K# 15,18- 

#,y-;i/ K/^%# , 35-##m 

%%# , 20,25 , 26 , 27 , 28 , 

29 , 30-#o
3 El
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K # # #

^ % 0 ^ # 7k*lfE#S

^ §# # # ###BB 5 2- 3 3 8 2 2 ^0##^ B 5 2# 3^158

m m # e #m8S 5 0- 1 1 0 2 2 0 m m ^ a 88% 5 0# 9^108

A 0 A ^ ^

A # A E # B A #A#A^B # ^ a

ED A $ % 1 0 J 25 14C 0 6 4H2

MmNigcDNiO—g|3^MnTm#f5C6Kj;(9, ##A#E

MmxNig -xMnx (0 <x g 1 , Mm#A y y ^ f ;i/)

##o LaNi 5 (D^gg^Pd ,Cu,Co,Fe, Cr#T##LT

®Ni®—gp^Mn-cm^U/cMrnNis

7^60

X = 0.1

Mm Ni5 -x Mnx

H/Mm Ni5 -xMnx (mol)

Mm Ni5 -x Mnx x — 0.1

10 20 30 40 50 6070 80 90100
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^ ® ^ # TiNi ^yh(j:TiCo(D$?Lm^^®#m;$

^ ^ 52-5 0 9 0 9 ^ ^ ^ B QS% 5 2 A 4^238

A 0 # "5" 5 0 - 1 2 5 9 1 0 m im ^ ^ B 5 0 A 1 0 ^ 2 1 B

dj @ A A ^

a m a a m B A #A#±^B ^ ^ B

B A %G 10A62 10E14 10J24 14C0

g %

Ti Ni Ti Co 6o

8 o o a®-?
$ y *&(i Ti 6 N i & 6 Mi C o 1 # 1 2 # 1

BAJ; ( 8 0 0 - 8 5 0 D TT#m#L/c&, Ti @a^j8^#AJ%±0^&

( 9 3 0 (TiNi®#^)- 1 0 2 0 €)

zK##4X#A(i%^&6A&6^i3^(/^A

1 K % 6 o

TiNi^Tico 

###&# &
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R # #

% ® ^ # L^=7xm(D^m, m

A ^5 52-57099 & B 5 2 A 5 ^ 1 1 B

ffl ##Hg 5 1 - 1 3 0 5 8 3 m m # ^ a 5 1 A 1 1^ IB

db # A ^ ^ %^ .^-. 7 / u v7°%" 7;L/-^7y^y77 7*u^ry

m m A m # A 7 7 / 1 9 7 3 #1 1^ 3 B

BA# 15K2 1 4C 0

B 6<]

joj^'c^^mL/ezK^GrB, ##&ck(^%#0fca6®A&6&

^m^ADrn (A# 1 #$/:# 2#R±0< v h U 7 a#±mA#^ 1

#$/:(! 2#J21±cD 3 dA#^AA) T#:b3^&AamkA#®A#4k%Kjo^T, 

A®D^Ni, Co^/c(iC^^®AmLl#$/:^2@J21±®A:#Fe, Cu^jc^MnL®# 

<3# 6#@ 1 2 @R±® 5 C A 6##^/fk^#(DA#{k

5A#0em, ADn (n(i3-8.5)

LaNis (izK##E##A^C6#^i3#,T^6#, 3{z%g^2iic^2. 5^ET^5o 

AD m (m^l/3-3) ^A##m#(i#0C:6<LaNi5

1 ^E121TT%m^^#aT&5o

mmetj

# #
# bfl/: A#fb#l /c A##

)7^Ha/f
i Ya Ni Ya NiHs.0 2 7 2
2 LasNi La a NiHs.s 2 2 0
3 CeaNi Ce a NiHs.4 2 1 2
4 YaCo Ya CoHs 2 9 4
5 YaNia Ya Ni 2 Hv.s 2 3 4
6 YtCo a Y4 Co 3 Hi 1.6 2 4 4
7 LaNi LaNiHs.i 1 8 8
8 YNi YNiHa.o 2 4 3
9 YNio.s C uo.2 YNi 0.8 Clio.2 Ha.s 2 3 4

1 0 CeNi CeNiH2.8 1 7 8
1 1 La 2 Ni s La 2 Ni 3 H4.4 2 0 4
1 2 YNi 2 YNi 2 Ha.6 2 1 2
1 3 YCoa YC 0 2 H4.2 2 3 3
1 4 GdCoa GdOo 2 H4.1 1 7 8
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^ ^ ® ^ # ~WrnmEWWo57KmtWWuicZn¥WWUrWW^WW7^W^uW~
tn-rs^sfcckass

^ ^ 5 2-5 8 1 0 0 ^ ^ 8 GS%52^ 5^138

5 1 - 1 3 0 5 8 4 ,4j 8® ¥ B 0 5 1^1 1 ^ 18

a m a a « z: 7 * ^<— « 74" V y 7"% « 7 ;i/ - 4" 7 y ^ 7 7 % 7" V 7 7

& 0 A S # ^-7 7 7" #^#^8 1975^11^ 38

EO # $■ # 15K2 14C 0

#7

5 2-5 7 0 9 9 aiWIbo

—A D m (A(i 1 2 #j%±2M y h V 7 a#±#A#, D# 1

^58-71 ^yhV^A^^^yy^ y^^^5#^b#^L/c 1

2 D^Fe^A[;Mn^>)^a#$^b#^L,/: 1 2#®A

AmzK#{b#®#^TmK^fo

A*s Jbu=m#

52-57099 0#m=ai^@g(D &0T&&O

*#<b# Hz m&/f

YFes YFes Hi.: 2 4 5

YMn2 YM112H3.4 1 9 1

YFes YFe 3 H4.3 2 2 5

Ye Mn 2 3 Y6 Mn 23 H21 13 2

GdFe, GdFez Hi 1 7 5
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7k*me?Bte J:Cf'|»S

^ ® ^ #

^ 5 2- 6 0 2 1 1 a 5 2^A 5^188

m @ ^ 5 0- 1 3 5 1 2 0 m m 4^ ^ a 88% 5 0^1 1^1 2 a

& 0 A A ^ #B

# 0 A B # B A #A#±^a | 4: ^ a

#m 10C16 10N5 14C 0

a m

Mg-Mm*/J<*|ffjSffl-&^

2 5-8

#, LaNis, 8mC05, FeTi, Ti-Ni #0A#gfmmAA^##TA##m#l. 8## 

Mg^Ni

A*;

Mgs Ni (9

^ ^ 6 A (i Mg - 4 8 Mm

(iMg5 2##^, Mm 4 8#

#0® 1=] o

o' A
#mA#m ( cc/f )

^ ^ (O
430 400 380 360 320 300 280

Ti 4 60 — — — - - —

Zr — - - - - - 260
Mg —15 Mm - - - - - — 780

— 1 OMm — — - - — — 705
-2 0Mm - — - - - — 6 35
— 3 OMm 495 495 495 500 590 630 630
— 4 8 Mm 5 00 5 5 0 580 585 605 6 05 6 20
— 6 OMm 46 5 500 530 540 570 590 6 00
— 7 2 Mm 360 390 3 95 39 5 4 1 0 420 430
— 7 5 Mm 370 380 380 380 400 400 400
— 8 OMm 1 6 5 180 200 2 1 5 230 245 2 50
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K # 7k*®EK*5±o'l6S

# % @ #

^ ^ # 5 2-6 0 4 2 0 <& 5# # ^ B BB% 5 2^ 5^188

& @ # # ##B8 5 0-1 3 6 2 4 2 dj # 4^ ^ B 5 0 4# 1 1 J! 1 4 a

ffl m a g, « ifliBM

iD m a h m B #: # A:# B

!m&
ED # 6 4H0

B %

#0#4X#, #^#0Mi###K#LT^AK%&oX###A#M%f:a6,

A*s ctum#
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Jj}£$o£U'£W#

A 52-61107 A ^ ^ ^ 8 5 2 A 5^208

tb #mBg 5 1- 1 3 3 8 5 3 5 1^1 1^ 9 B

Ui # A A jc^ . . 7 /f V v7°x . 7;y-i7y^y7T7*V^y

& # A 7 yf" #A:# ^MG 1975#!1^11G

B A ^ 10E14 14C0 10J185

g %

FeTiAAA^&L, A##m#(iFeTi®6l^#&T, ^F#A

6 A#em^&^#6o

f^y^j;[;#^A7AmfT4 : 1-0.6 7 : iomsitTA#AaAm^mm#@K^

V^T, fnA, ^;i/3

f ^ ^ A ^ L A 6#^ L A 1 @R±(D A# A A#® 5 — 30 A#A5 A

#Brmm#g6, cfL^3%*LAA#em#m(!:emA&o AEAAAmmu, %^TC0#

c6(Cj;(0iS#{bLTA###m#@^#BA5o Fe-Ti AA6I^@

A(C#x. L^,5 @#4b(i^mL A##A 3 0 — 4 0 A#K#Ac 6 K j: ^

^ 2 0 TCT##KfT7 & 5o

A*s

FeTi AA@%^T^6^, C^UCo^TFeTi AA®^§f|# J. J.Reilly^R.H.Wiswa- 

11 ^)fTr)T^5o #0A#mo^TA<,

No. # ^ stMbfem) #4m,%6/?(2)
1 T i Fe 0.9 C r o. i + 2 2 5
2 TiFe o.8 Cr o.2 + + 2 2 3
3 TiFe0.7 Cr 0.3 + + + 2 2 9
4 Ti Fe 0.9 Zr 0.1 + + + 2 4 1
5 TiFe0.8 Zr0.2 + + + + 2 7 0
6 TiFe 0.8 Mno.2 ++ 1 9 0
7 Ti Fe 0.4 Mn o.e + + + 2 3 0
8 T i Fe 0.9 V 0.1 + + 2 4 2
9 TiFe0.8 V 0.2 + + + + 2 7 3

1 0 Ti 0.9 FeZr 0.1 + + + 2 4 2
1 1 Ti 0.8 FeZr 0.2 + + + 2 1 7
A TiFe — 2 3 0
(1) 2 4B#;m± 

1 O^LU^ 
5#^LU4

6 0 ^[eO-LIF^

(2) A#EA3 0^E/2 0 €
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, % # ^ # ;K#®S?Kfc ifftS

^ ^ 0 ^ #

^ ^ # 5 2- 6 3 1 1 2 ^ ^ ^ ^ B m%5 2^ 5^ 2 5 a

m m # -^ #@§88 5 0- 1 3 9 9 0 7 ai k ¥ ft s BS%50^1 19520B

* H A ft £ *Ezk*IS®

,ii l A i 1 B zK # B

ra

m # 10E14 14C0

%

#m<D#*#&,&tmm

T;i/; -i>A 6-2 zK##4xao±

f^y-T;i/^ - ^7 A)K#g|(7) « i , — 3 7

T^a^±E#m^zK#emKmLT^6o i o 5 o 6 c 6^d:

(9# <3^#?LST^)5o /: 6^.(iTi3 A^ ^AD#-Wr'f 6 C:6 < d;

< zKm^Mf6o zK#mm(i 2 0 0 €##, ^<6^400 uggo^To^mKd; (9## 

#9u^((:fTt)fi,6o zK#0#4X, %m0#igLKd;'3Tt)#^A(Z)##{b^A<,

, 0#Hb3:m,T& 2 0 0 p

zK##4x, ±#a@#a#m
(9^6#)6T##^^m#Tjb59o L^L, BNL0J.J.Reilly^®##T(iTi3AZ®

(BNL21901) o

El m

"a A /.^S 
(wt zK # {b #

Hz (f) Hz (cc) Hz W
Ti-A/.-H(f) Ti-A^(f) T i -A^(cc)

#m#i 1
Ti, A^ 6 Tie A/Hie.3 3.4^ 4 0 0 170 0

2
TU AZ, 1 5 T i 3 AZHs.i s 2.9^ 3 4 0 13 3 0

mmm 3
T i 2.6 KL 1 7.8 T i 2.6 A/-H3.92 2.6^ 2 9 0 116 0

^me«j 4
Tiz A^ 2 2 T i 2 A-/H2.2 5 1.8^ 2 1 0 8 3 0

J± #
Ti 3 A/2 2 7 T i 3 A/-2 Ho.42 0.2^ 2 5 1 0 0
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R # ^ #

# ^ 0 ^ # *se?sfflss#s

5 2- 7 0 9 1 6 d2> ^ ^ ^ B 0% 5 2 ^ 6^138

mm#? 5 0- 1 3 2 9 5 0 & m ^ ^ B 50^11^ 7 B

m m A & ^

# 1 A S ff B A # A:# B # ^ B

m # 10C 1 6 1 0N5 10 J 2 5 1 4C 0

g %

Mg —Mm—N i "a AK j; ^ Mg —Mm ^ A, Mg —Ni "aA®A####6 L T A

mm^T 2 0 — 9 0^0 Mg 6 5—6 0^0 Mm ( ; v y zL / ^;i/) 65 — 70#®Ni6

Mg-Ni^^^###m/fb^@m, Mg-Mm^A^ 

a: y ^ ;y L°-^/fb±TzKm/fbm&^m^6U #)®T±#a#@®AATmK^:

A C"6 < J: y ^ VI/ < T# 6o El (i Mg -Mm 6 Mg-Mm-Ni

LT^6o

Mg-Mm-Ni ®^A®#(j:69^-3T^a(DT^53^o ^#EA6A##^6®##T 
0^7 — #KNi

& 5 o

2 6 Mg— 7 4 Mm
Kc a^/mo^

-1 8.3
2 6Mg-5 9.2Mm-14.8Ni -1 4.5
2 6Mg-3 7Mm-3 7Ni -1 3.6
2 6Mg—2 9.6Mm—4 4.4Ni -1 3.3
2 6Mg-2 4.4Mm-4 9.6Ni 1 2.5
2 6Mg-2 2.2Mm-5 1.8Ni -1 2.4
2 6Mg— 7.4Mm—6 6.6Ni -1 2.0
5 2Mg-2 4Mm-2 4Ni -1 4.4
52Mg— 4OMm—8Ni -1 6.1
25Mg-75Ni -1 5.0
2 6Mg— 6 5Mm—9Ni -1 5.3

B

id
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K # # i# ;Jc*fflBfKte iu'ifta

# ^ 0 # 7k*,*#»Oi7kS««S<i:^mSii,*

^ §# # # ##m 52-76283 a 524# 6^278

m m # ^ #0BB 5 0- 1 5 2 8 8 7 & 0 4^ ^ B ^%5 OAl 2^238

m # A & & A#=Fft#

® 1 A 1 1 BA Bi#a mm
;

&

B A M 1 3(9)F2 14C0 42G0 48D0

74" 7/ y

6A#(D#%^^7/f 7 / y HDfWtae^-Wr, 7/f 7 / y h-rm^LfcA

7X7/yh6UT^^#, AM, ## 

LT / 7 ^ -

mUT#:##,

( 8 5 0 €, f 6o c® j; ^ y#

6 0 0 €j^±K

f 60

< (3igL#mKj:-3T, *#^#67^ 7 / y h®#j#^m6 6m^fL6o
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0 ^ #

A 52-7671 <& im 4: y% a 88% 5 2 A 6^288

tb -5- ##88 5 1 -1 3 7 4 2 2 m^ B 88% 51^11^178

m m A A ^ ZL y . K e -3 — 7$ U ~ i/ 3 y

& 0 A T7 V * 1975^11^188

8 A ^ ^ 4H0 ,7 0A2 2 2 . 2 , 7 0 A121 , 7 0A1 12

B %

6, 6#<z#®ia^7°7 % A 7 7 /'/f bfLT

1^5^, ®#^#(C77^/<-®%#^L^<TA^, @^A#T^6C6, d)&077-f,< 

-W: 30 ; ^ O yRAK LT&6o ®MK$@#|^A#6y 7 %fy77%^/<-^l -4 yA^ 

% 40 ~ 60 @K# < K#, V 5 C 6 K j; %, J; D#^K^:#n:@^AcT(/^

A*s

b-y^, y-y 3 L

T#&& ^o

iii
# 1 2 

o—«m^mgiT&ao

# 2 EI(iTg|30#<&#mA 6/:)6@|3^%(C#gT L/c

10:

11:

12: oo@y- h 

is: mrnms

17:

18: ##^IJ 

20: ®T^jS®rS

21: ^#J7"-y y7'

22:

IT&5,
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gg# 'n
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K ^ #i

# §8 ® ^ # @aA#A%%#mAA*s

###88 5 2-8 6 9 2 1 ^ §# E J3 8 E% 5 2 A 7^208

mm#? MBB 5 1 -3 6 3 8 m /9 8 88% 5 1 A 1 v9 1 4 8

m m A A &

m m A s # 8 A #A:#38^8 ^ ^ 8

8 A ^ # 1 0N5 , 1 0 J 2 5 , 1 0G5 1 , 14C0

%

2) # x # (7) A#A (C5 /: A (7) A# A A (7) #K«

K^^La^NiyCrg (^^x,y^oj;^z(j:^#^#^x=l, l^y^63oj;Cf0.1g:zg:

2T7i\$#5#T&5o AAA(i@^m(7)^/vlg^[l](c

6#^6'icm L/c & (DT# & o y & j;Cf z ^±

#a#@A# ^A^m^K^/c^T

±:aAA(l#A^UA# 2 0 0-7 0 0GT30

#E#g#(ciix#u, Am^^^-EA 

UT10 kg/cnfR±6L/:##mmE^5o C(7)#fP^2[mJ21±#mA(kAAm^^'@#m

A LA $) (DT & 60

MB A&«k#%rn

A##:(7)AA^#(7)La - Ni ^AAfCjt# L, #(C#^T(7)###^f <"#,%(,'6 6 ^ 3E 

#TC U/'o

E s ^

##E ( mHg )
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f& # # # 7k*togril*5±C/#ftS

^ % 0 ^ #

^ m # # ##@m 5 2-8 8 5 1 6 A §§ ^ M B 88% 5 2 A 7^25B

m m # ^ 5 1 -5 6 3 3 dj 0 ^ ^ a mm si^ i^ 2 o a

dd 0 A A ^ STSSii (»)

dj # A S # BA ^ ^ a

m # 1 0 G 5 1 , 1 4 C 0

B %

#:4o#sa,

x Ti — y Zr — z Cr^^A(@.Lx, y, )"C^-oT, x —

0 — 40, y = 0 — 40 T^"3x + y= 30 — 45, x + y + z^^lOOT^^-a^^b^^Cch^r# 

#6f & 5o c (D$E5%(D^A(j:#M-ezk#E^E|]Anf L,

ET(D7km%i^(D#^^U/:^(DT^ao Ti, Zr, Fe Ti, Ti - Cu^, Ti -Ni^AfC

Am#4xmA, A^^cD^AcD

#M#iia(d:A^i=m7&(C#L/, %^K#3a^Lave8^B(Z)]VlgZn2^^^6%L"C^6o %f&#^a^oZCfc 

a = 4.95—5.0A^, c = 7.99—8.08^(D$5@((:^a^A^#(Cf C#/:##^#UT^5o 

ig|(j:f U/c %> (?)T& 5o

fgmA&cttm#

TiHz ^ZnHg

#KTiCrg (%zK#ib#(0^###E(a o CRTT 6^,5o

Ti

#
^ ^ # 6%

# # A m m A#kd#

cc/g (*)

A TiCr2 0.4 5 107 32

B Ti0.9Zr0.lCr2 0.35 81 46

C Tl0.8Zr0.2Cr2 0.8 5 191 43

D Ti0.7Zr0.3Cr2 0.9 5 208 3 7

E Ti0.5Zr0.5Cr2 1.1 229 2 2

F Ti0.3Zr0.7Cr2 1.2 238 1 0

G ZrCrg 1.3 240 9.2
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K ^ # 7k*ffl6TSjsJ:Oi'lli$

# ^ ® ^ #

^ ^ # # #^^ 5 2-8 8 5 1 7 ^ ^ ^ B m%5 2^ 7^ 2 5 B

mm## #0BS 5 1 -5 6 3 2 m m 4^ ^ a 5 1^ 1^ 2 0 B

m m A & KTUSS* (#)

m m A a # B A ^ ^ a

B A # 10H4, 10G5 1 , 10 J 2 5 , 14C 0

m %

A^#^#@mncAM^/fb^#(DLaves#(CmL,

a ^O j;:; c a = 4. 8 5 - 5. 1 0 A° c = 7. 9 5 - 8. 2 8 A° T&6C L

6zKmemm#m##o xri -y zr-% cr^A^ma u/c##m:(###^52 

-8 8 5 1 6 ) ^jAL/:^^(i%2 OG-C, 1 0^,

E(DAnEzk^"e@a6T##,(C7K##j# L, ^ A5o

A*s ck^m#
5 L # 9 Laves

#3#6o

-a iz 8. £$ a (a) c (a)
#a(#20C)

( cc/g )
#5 fY & &1 kit a (A) c (a!

'-%m(%2oc)

( cc/g )

A TiMni.O 4.9 2 5 8.0 85 283 N Ti0.7zr0.3Cu0.5Mni5 4.901 8.0 40 163

B TiMhj 28 4.891 7.9 6 2 216 0 Ti0.9zr0.lCu05^1.5 4.85 5 7.94 5 33

c TiMn2.0 4.818 7.9 0 2 8.2 P TiQ.6zr0.4Cu0.lMni.9 4.895 8.041 207

D TiCr2 4.9 0 4 7.9 7 9 104 Q Ti0.7zr03C "0.3^11.7 4.883 7.9 87 149

E ZrCr2 5.0 84 8.2 5 5 236 R T'O.eZro^FeosMn^s 4.89 8 8.0 21 24

F ZrMi2.0 5.04 0 8.2 7 4 215 S TiOBZrOZ^OS^kl^ 4.9 5 4 8.15 2 186

G Ti0.7Zr0.3Cr2 4.9 7 3 8.0 3 8 202 T TiOgZrOZ^OZ^lB 4.917 8.05 9 202

H TiMno.8Ce2 4.9 6 2 7.7 8 5 318 U Ti08zr02M°03Mni.7 4.9 2 6 8.0 5 2 195

I Ti02Zr0.8Mn2.0 5.001 8.2 2 6 222 V NbFeg 4.83 0 7.882 -

J Ti0.5Zr0.5Mn2.0 4.94 6 8.13 0 226 w. NbMn2 4.87 9 7.90 2 -

K Ti0.7zr0.3Mn2.0 4.87 8 8.0 3 2 122 X TaMn2 4.87 7.9 5 -

L Ti0.6Zr0.4Cu0.5Mni5 4.917 8.0 7 2 178 Y TiFe2 4.7 7 9 7.761 -

M Ti0.6Zr0.4Cu1.0Ml1.0 4.9 38 8,118 118 Z TaFe2 4.8 27 7.838 -
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~ 6 0, y=0~6 0, z = 4 0~7 0T^Ox + y=3 0~6 0, x + y + z = 1 0 0T & 5 C 

f57KmBmmAm##T^5o omkg/cnf-r

##KzK*{bU, /:6^(iTiQ.6 ZrQ.4 Mn2 6=

im^^#^#E(Die'jT&ao cab(D^A(D#^#^c:*A 

#3a^^Co|3^ Laves #(D^%Zn2#T^)!9, #9"^#(ia=4. 8 6^4. 9 6A°, C = 7.9 5^8.16 A°

#12, Zr#i2 (bl^ZZ-DfOLavesmC)^#^ #/:Ca(CVZ^TU5(DT(^#

zKmib#ayz 6

■^ZkS W^rW*./ -tvt/TiQgZrQ^Mng

-a it til E$
% 4% * & W

xwsmw
i&mgg cc/g

20c 1.12 226 8 #

Tio.5Zro.5M112 70 1.0 6 214 48.6
124 1.0 198 7 9.7

20 0.8 2 169 13.4

TiO.6Zro.4Mn g 59 0.7 3 151

132 0.5 1 105 6 6.7
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Zr Crs , Zr #12 #(7) 2 ##7°y h L, 7°y h o %
EO##E( 7° 7 h-EA) C:^##T&5o ##E^Zr

#^K^y"6#(h#x.i3#5o

m5m A&cttm#

E0A(D^%U/:AA^#3a(DzK###%75,

m $c # # E

Ti0.8Zr()2Cr%7Mno_3 5 kg7cm^

Ti0.8Zr0.2Cri_5MnQ.5 6

Ti0.8Zr02Cri.3Mnoj 4.8

TiOB^roaCri ^1 8

Ti0.8ZrQ2CroBMn%2 5

Ti0.7Zro.3Cri5mo5 2

TiOB^rO^Cr 15^0.5 7

Ti0.9Zr0.lCn.5Mn&5 19

Til Zr02Cro.gMn^ 6

100

be

hid
#
^ 10

TiOB^r ]2^r 15^0.5 
\ ^

1
j

y j

TiQB^rO^C

y

r 0.8^12

0123

-----> H/Tix-yZryCr2-zMn j2 (mol )
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( Na 1 ) , 52 ( 1 977) o

a m

)
A#4b # 0 &W

AA#m

H^mlAnAg
#3W(^a

Hgml/^Ag
#w</

/AmmZ r Mn

89.8 10.2 ZrMn 0.19 H 1.71 189 27 0.14
6 7.5 3 2.5 Zrm 0.80 H 280 232 85 0.37

5 5.0 4 5.0 ZrMn 1.36 H 3.09 208 131 0.6 3
4 5.4 54.5 Zrm 2.00 H 333 186 154 0.8 3
4 0.0 6 0.0 Zrm 250 H 2.72 133 125 0.9 4
3 0.0 70.0 Zrm 3.87 H 2.41 89 85 0.9 6
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K # ^ 1# A# ^ A

^ ^ ® #

<& 10 # # #088 52-124408 4>0A^ B 88% 5 2 A 10 # 19B

mm## #mm 5 1 -4 2 8 4 2 til ®iy a 88% 5 1 A 4 ^ 1 4 B

m m A ^ ^ KTiSl* (to

m m A a # B A #A#a#B A # B

a A ^ # 1 0E 1 4,10E2 4,10H4,10G51,14C0

g %

##%(: Ti%-y Zry Mig-z IVb^ "T x=1.0-1.5, y=0~1.0, z = 0-1.0( /c/cLy,

z (j: 0 T & Z «9 ^ 6 ^ 6^##6A6A*Bm#o 52-124407

(CML/c^WT, Cu(Dft^KMo^mW:#)(7)T&6o

%Cu2^^&6^, %A^#(ia = 4.88-4.96A7 c=8.02-8.18

A°(7)#@K&5o #^T(ix=1.0, y = 0.2, z = 0.3

#a(D^O"e%4XzK#m(D8 6^(167H2Cc/g SOETCix

= 1.0, y=0.3, z = 0.1#a(D$l^c(7)^(DT88^(l84H2Cc/g)^nl^%K:%^f5o #

K'q'^cT) —EI^CTiQg Zrg_2 Mn^y MoQg(7)A#A#(Z)BEA — 

#j#^AAo

A*s 4:^##

#0^ 5 2- 1 2 4 4 0 7 61##, A*#4X, %m(D##^UUA^6#A>)a5o

El a

Ti0.8Zr0.2Mn1.7Mo0.3H)

X ( t;!/

ft *^fb Ml*
w*,w 1,1:

MgZn2 TI0,',,',

Ri r- in %

fr & ?I1IL IQ.

(€)
-Will]

I7»

rxki t
vi/ '"i); w
H '(< f

(Xb 1 g
V W

H 2
( c c 20C)

& 111 1,1 
%

wlbl g 
'", V w
H 2

(cc20Cl

a ly\i c IA)

A T iMng 24 120 0.1 1 8.2 33 2.7 4.8 2 7.9 0

B TiO.gZrQiMnigMooi 1 7 4.5 0.1 6 1 1 4.8 8 7.9 9

C T'OaZroiMn^gMoo^ 20 1.6 0.2 9 21 4.89 8.0 3

D Ti0.9ZroiMniyMoo3
20 0.5 1.0 70 9.8 6.9

80 0 0.81 56 8.0 4.4

Tl0.8Zr02Mn1.9Mo0.1
20 0.1 3.1 218 65 143

4.9 0 8.0 5
49 0 3.0 208 82 171

0 0.4 3.0 209 67 141
4.9 2 8.0 6

F Ti0.8Zr0.2Mn1.8Mo02 20 0.3 2.9 202 73 147

65 0 2.6 180 84 152

Tl0.8Zr02Mn1.7Mo0.3
20 0 2.9 195 86 167

4.9 3 &0 5
56 0 2.1 143 85 121
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<2> ^ ^ ##89 5 2- 1 2 4 4 8 9 8 89% 5 2^1 0^1 98

m m # ^ #BI@ 5 1 - 4 2 7 7 4 Hi 0 4= 61 8 89% 5 1^ 4^148

# 0 A Xtfi«S( *RI#j£WtS@i0r )

ffi ® A H S 8* #A#±^8

m!#

8 A ^ # 1 3 (9) F 2 , 1 4 C 0

g %

Ca, 8r, Ba%6'T@#Uf:zK;Wmm

"a ^60 #@^o

—#^IVbii_x Ax B5 HyT#t)$#5 7K^jb#o Mn (i ^ y y ^ ;i/, A(iMg,

Ca, 8r, Ba^i3^5#^6#^L/cl@MJ2(±(7)Am, B#Ni, Co, x(^0.05-#0.95

#aK*m 6 c 6 ^ ^ o KT%# u /c 0, mm u /c 0 u Tm^T #

60 99.906 9 9.9 9 90®zK*&m^TM,%mt(:^WAba%Wo A#^#(7)1^J6UT^ 

^0.8 ^gQ.2 Nig HgQ, Mmo,5 Mggg Nig HgQ, MnQ.2 ^%0.8 ^5 %8 %6'#&&o

m N15 mi C05 (D MnKD—gP^Mg^Tm^L/c^cD^xxD^O) j;^#^jKVZ6^6'3
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5 2- 3 4 4 2 1 a B8% 5 2^ 3^ 1 6 B

# -5" #1#^ 5 0- 1 1 0 6 7 3 m ^ a Bg% 5 0^ 9 ^ 1 2 B

m m a k « =F-ftffl-fbl*ia«

B * #^c#±^a ^ ^ B

B ^ # 6 4H9
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T, 3 y h D - ;y LT, M(C
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