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Fig. 1. The Ti-Al binary phase diagram®.

(BTiND)

Ti Nb

Fig. 2. An isothermal section of the Ti-Al-Nb ter-
nary system at 1473K?>.
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Fig. 3. An optical micrograph of a Ti-48at%Al
alloy with the fully lamellared structure.
(Courtesy of Prof.- M.Takeyama at Tokyo
Institute of Technology).
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Fig. 4. The Ni-Al binary phase diagram®.
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Fig. 5. Effect of ternary element X on y/y’/8 phase
equilibria in the Ni-Al-X ternary system, a
schematic'?.
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Fig. 7. Tensile stress-strain curves at room temper-
ature for the (8+y) two-phase alloys'?.
(a) Ni-25 at%Al-18at%Fe, (b) Ni-15 at%Al
-65at%Fe, (c) Ni-26 at%Al-50at%Co, (d)
Ni-20 at9%Al-20at%Cr
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Fig. 6. As-cast microstructure of the (8+vy) two-phase alloys
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(a) Ni-25 at%Al-18at%Fe, (b) Ni-15 at%Al-65at%Fe,
(c) Ni-26 at9%Al-50at%Co, (d) Ni-20 at%Al-20at%Cr
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Fig. 8. A portion of an isothermal cross section of
the Ni-Ti-Al ternary system at 1473K'¥.
The (B+pB’) two-phase region is shown
hatched.

THI:D, BHOBHEHREIZAET S LurTgiad 48k
M3 asZLitd b, pHHOEIREE?E L ( WET 3,
Fig. 8 I Ni-Al-Ti 3 JTLRIRMEXID1173K (2 35 4F 5 ZEiB i
THY, FHREEP G L D 2 HILFHBIRTH 519, 2D
I RBERB/LAE EMEN, NIAIKAS P X —L T
V~FMREOEHMEL LTHCA D CIEFICHEL
BERETFETHIEHELLATYV B,
(2)LLENLAIZAS

LLEINi, AliZ, 83 OBREKANE Lo FRR MR
ME2AET A L0, BfRL L TEIBHEERMRE LT
MEFINTBROBEL 2ILEMTH 2, ZNEIZHEDH
PR L AL R D O DT ORBERE 3 LER
ma¥ea s QEERFE CRIZTHE IS T2 OFES
HB5HDD, EHEsBEDORFREE T 6 5 M
LHMEDI: D, HEERME 22 - TUMEMMEL LT
FLOoNBIIREOCEDPS, L2, EDOFRn Y (B) %
e RERAER & b AlDA G NLALZ &S ST 2 2 ki
L OEBEESE L HKEIN, FIEREBR IV TH40%
DO TAIPIHOCNSE 2 L P HILKRFOZI NV~ DR
L2 LV EBRELAMOMRCHER U2 LizE
PANTEZBLI ETDH 3, 2D%IDBEHEIMDINEIZH900
KU ETHBT A I EPHMONIIC0R- b, ImRIEE L
AR OB L ) SRBREMLAM R EELT 2 2 Lok
FERCICLIEZ LRERBETH- 1.

Ni Al(y’) 245 s 2 AR B & 9 ZEMEALT 5 HAYCFig.
4 D2 ILKRERY 6,  DILAYCBEET 2 Ni—XEHEE
() B2 EINIAL(R) L DEAMBILYRALNT V3, 4
MZyHPUIZEAT 20NIEBAEOFTH-T, 20
AT O Ry MK T B M DIEFERZ IRHTIR B b 4o i
TARENDH 5D Fig. 4 D 2 CRIKRERD» G20 L ) g

Wi &R P LA P O MERHIAENC & 5 AL

Ridimticanz s b kv, HORTi#Sat%iEmT 52 &
LY, SRy (y+ oy )V HEBERPEATL, y B2 (y+
v) 2HRP AN S 2 EWHBETH B I LR RCITL,
Z DIZDEFINGC & 9 yAHDTy AR 3 — a3k L 7R % BLAS
mNiz (AL THEFCT|RE LTV 39, LHL, 2D
AR E 2R ANLANCEBATS 208D, 31220 55
B LT 552, 20w TOEHEIR LW,
Ni;AlENIAID 2 FHAEZ DV TR E T, BAHLI L 3
Ni-Al 2 JERA S I 5 MK & EHEEE OB BRI B
TAEREY D B0, £ OFER, Fihb 6 1000KFRE DI
TREHMEESCHBRL TEHCEE» /ORI L, 212
B 2 BINIAIY EHR T O 2 HHAREN T OB D 212 &
YL MEE L= v T U NERET 5 2 L 2RI LICHEERD
(i e I AP WO =R ooy A S e 2Ee L Ll O oF 1 R 2 N M
PEHE LTV AHSEEEECO TG LTV b,
Ni Al/NiAl 2 MEAHECBIRT 2 BaLORIZE L L TF
HGOIZX ANI-ALI-X 3TTRIZH A LL,/B 2 2 AHMRE~DIE
HRIZD W Tk < 51920, = DR TIE, KD & 5 ALK
FroBME, 2TRE I LRI 5 2MHILEREDEH
FEORCZHERLLTC3, Tbb, FilcR~<cL S
Ni; Allzxt 3 2 BEsA G & 3 ZEMESE D R 7, (bR i
L O NIBEHDATRD 65 2 a6 2 FLAEIREE
T THAET 5 Ni;AUZNi-richThHh 2 2 L5 EF L, L
b % (ZFig. 4 {27R T Ni-Al 2 TTRER > 612, WAR» 77T
B3A21%, Al-richy fH & Ni-rich® NiAI» - FE#E$ 2 2
e b, BAMKPHAGL T H WO PEEERE LSS
LRTELe, LId->T, ZORMGRELTHIELLT
Ni-Al-X 3 JCR~DE L, Ni;AlL FT 24 E LTB2
RINIXPHBEAT LI LD HELONL,Fig. 932D & 5 ik
RIFO N B[RO D 5 A8 FRD—D2T, Ni-Al-Be 3 J&
RIKEBHDSTIKIZH 1 2 FMHTH 220, Tebb, Z
DR %> 6 NigAl/NiBe 2 FILAFFEIE DI RFE AL,
NiBe#H ¢ P53 2 Ni, Al NLERI OMK 2 T 5 Ni,Al/

50 B2 NiBe

AR iAl
fec Ni L12 NisAl B2 NiA

0 \)4——;;/------»"\/----&:#-\/*—.‘i;}r“
Ni O 10 20 30 40 50 p

Al Concentration / at%

Fig. 9. A portion of an isothermal cross section of
the Ni-Al-Be ternary system at 873K?Y
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Table 1. Room temperature mechanical properties
of a Ni-20at%Al-10at%Be alloy'?.

Tensile Test
602 (MPa) oyrs(MPa) &(%)

Bending Test
os(MPa) &(%)

Compression Test
602 (MPa)

520

800

5.2

=600

4.6

570

Note: o,, is 0.29 flow stress, oyrs ultimate tensile strength, o3
bend strength, and & plastic elongation.

Fig. 10. Optical micrographs of a Ni-20 at%Al-10
at%Be alloy'®.
(a) as-cast, and (b) annealed at 1273K for
48h.
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Fig. 11. The Co-Al binary phase diagram??. Open
marks are the results determined by differ-
ential thermal analysis, whereas solid
marks by EPMA.
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Fig. 12. A portion of an isothermal cross section of the Co-Al-Ni ternary system at 1173K?®.
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Fig. 13. Selected tensile stress-strain curves at
room temperature of a 8/(Co,Ni)/y” three-
phase and a B/y  two-phase alloys after
different heat treatments and under differ-
ent test conditions.

S B LA Y OMRBEIEN & 2 EiE(k

Fig. 14. Back scattered electron images of (a) a /ﬁ/
(Co,Ni)/y’ three-phase alloy and (b) a 8/y’
two-phase alloy. Identification of constitu-
ent phases is made in each micrograph.
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Fig. 15. Selected tensile stress-strain curves at
room temperature of a Co-32 at%Ni-20
at%Al-5 at%Ti alloy after hot-rolled, an-
nealed for 1h at 1273K, and annealed for 3d
at 1173K. An inset is an optical micrograph
of the alloy after annealed for 3d at 1173K.
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