#39% 6 T'ﬁImﬁﬁE Vol.39  No.6
20224 121 ITANIUM December 2022

TiAl B € IR R TR

Rk 2 HiEse, 20&, & &

(1. ZRdbR2#, i275° PkBH 110819)
(2. PILAOEEDIRE, B PEE 710016)

B E: TALG SR AATTRATT . X RER -2V ERERE M /N | STRRI T 2 4 1 S S R R s M ) iz . #R
WY TAL GG R R AU, EANR T TIAL & SEPRFZE LU ST AR T 20 I 5 Sk 41 815 PERE Y 2
Wi, B A TIAL S S ETAREOR A T T - SR AR Sk B S R 5T, A 57 PERE . b IR R A i 5
MY B e, & S AT 2 sl iz, AR AR O L (B TR BE— 2297 TiAL & &4 IR
NI

KR TIAL 545 FPREOR; SRR

FESZES: TG457.19; TG146.23 XEHS: 10099964 (2022)06-043-06

XEKFRIRAD: A
Research Progress of TiAl Alloy Brazing
Guan Hongxing', Yang Haiying’, Mao Xiaonan®, Li Lei’
(1. Northeastern University, Shenyang 110819, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract; TiAl alloy brazing is widely used because of its outstanding characteristics, such as no gas impurities, little
influence on mechanical properties of the base metal, and easy control of solder composition. The development history
and structure characteristics of TiAl alloy are described, with emphasis on the types of TiAl alloy brazing solders and
the influence of brazing process on the structure and properties of welded joints. Finally, the development direction of
TiAl alloy brazing technology is pointed out: strengthen the dynamic test research of welded joints, such as fatigue
property, impact toughness and creep test; based on the diffusion mechanism, the thermodynamics and dynamics
analysis are carried out first, and then the special solder is designed according to the change of the base metal composition;
further expand the application field of TiAl alloy brazing technology.
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Fig. 1 Four typical microstructures of TiAl alloy; (a, b) full lamellar;

(c, d) nearly lamellar; (e, f) duplex; (g, h) near y
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Table 1

Relation between heat treatment temperature and

microstructure of TiAl alloy

Microstructure Temperature Morphology
Near 7y Slightly higher v equiaxed grain( most)
(NG) than T, and o, grain(few)
v equiaxed grain( most) and
Duplex
(DP) T,-60 C a,/y lamellar cluster,
10 ~40 pm
Nearly lamell a,/y lamellar cluster
early lamellar
' T,~(10~20)C  (more, 200~500 wm)

(NL)
and y grain(few)

o, (5vol% ~25vol% ) and

v alternate overlays,

50 ~250 pm

Full lamellar

T, +(10~20)C
(FL)

T ,—a phase transition temperature.
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Table 2 Characteristics of different TiAl alloy solders

Type of solders TiAl alloy Brazing temperature/°C Holding time/s  Joint strength/MPa  Reference
Ti28Ni Ti45A18. SNb-(W,Y,B) (at%) 1100 900 249 (Shear) [17]
Ti37. 5Ni25V Ti42. SAI9V0. 3Y (at% ) 1220 600 196 ( Shear) (18]
Ti37. 5Zr15Cul5Ni Ti45A12Mn2Nb1B ( at%) 930 3600 468 (Tensile) [19]
Ti22AI25Nb (at%) 975 600 855 (Tensile) [20]
S CulSN: Ti48 AI2C:2Nb (at% ) 1100 ~ 1200 30 ~60 319~322 (Shear)  [21]
Ti48 AI2C:2Nb (at% ) 950 900 295 (Tensile) [22]
Ti33. 5A10. 5CrINbO. 5Si (W% ) 1075 30 260 (Tensile) (23]
Ti-28Ni Ti45A18. SNb-(W,B,Y) (at%) 1080 600 139 ( Shear) [24]
Ti-Ni Ti47A2C:2Nb (at% ) 1100 ~ 1200 600 — [25]
Ag-Cu-Ti Tid6 ARCr2Nb (wt% ) 900 600 426 (Tensile)  [26-27]
B-Ag72Cu Ti46. SAISND (at%) 870 1200 — (28]
Ag-Cu with Ti Tid47Al (at%) 800 60 294 (Tensile) [29]
Pure Al Ti34Al (wi% ) 900 600 220 (Tensile) [30]
Ti-15Cu-15Ni Ti46Al4( Cr, Nb, B) (wt% ) 1040 600 230 (Shear) [31]
Ti37. 5Zr15Nil0Cu-(Mo)  Ti43AI9V0.3Y (at%) 980 1200 218 (Shear) [32]
Pure Ag Ti 50A150 (at%) 1100 60 385 (Shear) [33]
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Fig. 2 Microstructures of TiAl alloy brazed joints at different brazing temperatures: (a) 1140 C;
(b) 1160 C; (c) 1180 C; (d) 1200 C; (e) 1220 C
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