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Diffuson Bonding o TiAl to 40C Sed with Interlayers Ti/ V/ Cu and V/ Cu

He Peng Zhang Binggang Feng Jicai Qian Yiyu
( Nationd Key Lahoratory of Advanced Welding Production Techrology HIT Harbin 150001 )

Abgract Diffuson bonding processes and itsjoint propertiesof TiAl to 40Cr are gudied in this pgper. Experiments
indicate that tendle strength of the TiAl/ Ti/ V/ Cuw/ 40Cr joint is higher than that of TiAl/ V/ Cu/ 40Cr joint. Intermetallic
conpounds and other brittle phases are not found in the joint regon of Ti/V , V/ Cu,Cu/ 40Cr \while TizAl isformed at
interface of the TIAI/ Ti ,and TizAl and Al3V are formed a intrface of the TiAI/ V. It is conddered that fracture of the
joints is caused by these brittle intermetdlics at interface.

Key words Diffuson bonding , Interface reacting , TIAIl , TizAl

1 : ,
TiAl ( 3.8 g cnt) , ,
TiAl , :
[ , TiAl TiAl 40Cr
, TIC Fe- Al - Ti
TiAl :
11999- 11- 17

,1972

2000 4 — 583 —



50% 80% Cu

TiAl 40Cr (1356 K) ,
1123 K 1273 K

[3], P =20 MPa
Do ; )
R ;
Q : , t=20 mn
T 3
, \ , 1
, , , 30U m 100 m 20
, Mm TiAl 40Cr 10
, mmx 5 mm x 40 mm , 320" 500"
800" , HF
, , 10 s, HNOs; 5s 10s
, , G EB.E—500 /
, [2r ,
1
Tab.1 Chemical compostions of tes materials %( )
Al Ni o Nb Ti \Y Fe 9 C N o Mn S P
TIAI  47.2 1.17 0.56 0.11 51.0
40Cr - 0.18 0.95 - - - 0.27 0.40 - - 0.65 0.01 0.01
4.1 , , ,
1 ( ,
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Fg.2 SBM fractogrgphies of bond joint at different
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Tab.2 EDXanalysis o fracture interface %( )
Ti Al o Nb \% Cu Fe
50.19 45.9% 2.02 1.83 0.00 0.00 0.00
67.90 25.31 3.19 3.61 0.00 0.00 0.00
3 JTAL i
Tab.3 EDXanalysis o fracture interface ’ ,
%6( )

Ti Al O Nb \Y Cu Fe

39.25 38.97 0.00 2.07 19.71 0.00 0.00
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Tab.4 EDXanalysisd TiAl/ Ti interface
%6(
Al Ti (o Nb
TiAl 25.3 74.3 0.33 0.10
T 0.21 9.5 0.09 0.17

5  TAlI/V/ Cu/ 40Cr

5 TAl/V/ QU 40Cr
(P=20MPa,T=1273 K,t=20 min)
Fg.5 EPMA micro-arealine andydsd TiAl/ V/ Cu/ 40Cr

, TAl V

, T AV
BDX ( 5, \%
AlsV , TiAl TizAl
5 TIA/V (1123 K)
Tab.5 EDXanalyssd TiAl/ V interface
%( )
Ti Al \%

\% 16.62 68.89 14.49

Ti 60.9%4 21.34 17.18
5

Ti/V/Cu
V/Cu ; T
=1273 K,P=20 MPa,t =20 mn ,TiAl/ Ti/V/ Cu/
40Cr 350 MPa i/
V V/Cu Cu/ 40Cr
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CTIAI T
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