0 380 070 gooooooon Vol.38.No.7
20000 70 RARE METAL MATERIALSAND BENGINEERING July 2009

T/CulUooooouoooogog d

Jooooooooon

gooobo0omooooboooooboooooogo o

0O OD0OoO0OooOooooOooOooooOooOOooOoOoOT/cwuOOODODODOOOOOOOOOOOOOOOOODOO
gobooooboo mobooobooobobooboooobooobObOOoboboobobbooobbOOoOobobOoOoobDOooon
0000000000000 oo0ooooOTicuD 0 00Oo0OoOO0O0ooOo T TIDQwOOODOOOoOoOOoooo
OO0oo000o0o0O0oO00O0o o0o0oooooooOfdofooo0o0odbcudTiIDODOODODOOOODODO @-TiOOO
oobo0oooo0ooO0o0OO0o0O00O000000 buDO TiIOD IO CQWOOOOOOOOOOTIO CubQ 700 OO
0000000 ooocwdooo ToToOoOoo0oO0 cudooooo cwniooo cuO OoooooOoooso
OO0O0O0TiOO OOOO@QzZni 0 cudri200 Cudri30 CuTiJOOO0O0OO0O0OO0O0O00OO0OO0 “000” 0000000 *
ooooooo0ooOO0oO0O0OO0ODbOoOOobOOcwriocauri2DO0OO0O0O0 “O000" 00000
goooouoooooooooooogoga

0000000 TG 146.218 ooooooAa 00000 1002-185X[2009[07-1188-05

ocooo0O0OO000O0O0O0O0moooooo0nano OO0o00DboooooooobboT/icubObOOO
oooooDoOoO0oOooO0OoooooooooOo0Oo ooooboobooobooboobdo moooobo
oooooooOoOoOoOoOoOoOoooooooOoO00Oan gboobobooboooboobuoobooboonooo
ooo0D00"moooooooO0O000O00o0oon T/CuOODOOOOODOOOo oD T/icuODOOoOOO

0000002000000 O000OOO “0 0000000000000 TWcuOOoOooooao
0D.00” 0070 EHFM OODOO M O[8100 00 0o0oORCOO0O0D0O00D0OO00OoO0o0ooDooooa
0000000000000 00D0DO0O00DO0 ococooooobobooooboobobobobobooo
000000000 000D00000000000
OD00D000O00O0O0O0“0O0 00000000 o0
0000000000000 000000000 T/cuDOOOOOOO0OO0O0O0O0O0000000
0000000000000 000O0D000000 0doO0o- cudOoo+“0r00o0o0oooooo+«gr -
D00000000000D00000000000 00000- TiDOODODOO@OOO6mmO0O
0000000000000 D0000000 000 09999% 0 TiDO O A0 420 mmx 5 mmO0O 0O 0O
00000000000 O000000D000000 99.99% 00 TiO D00 O6mmO 0 0000 6mmOCu
O00D0000D0000000000000000 000000000 0Ti/CcuOOOODOO0O000Ti-Cu
0000000000000 000O0000000 00MO0000000000000000000
ooooo 0000000000000 000000Cud0Ti
Ticu OODOODODODOODDODODOOODOO 0000000000000 000D00000OCu
0000000000000 00000 Ti/CulO O00000.0000LEO-15300 000000000
000000000000 D00000D0000O00 0000000000000 000000000
OD00D0O0“000" 0000000000000 .
00000000000 000000000000 2 Tiwcuooooooooooooo
0000000000000 000O0000000 T/auO0DOOODOOOOOOOO0OO0O0O0oOoOo

00 OO 02008-06-23

goooooa 000371059 0 00000 mMOMmMO 000 afy 0703220

D000 ooooUuo0dsr200 00000000000 0000 OOOONO OO0 2570610100 00546-8392306(E-mail 0 a
sy axh@hdpu.edu.on



o770

0000 cuTiDooOooOooooooooooonn
goddbooooboodooooobooooooooo
OO Cu-TiOO oo eO0OooOOoOoOOoOOOOOO
00 10 Ti/CuO OO 700 OODOOOO 100 hO
00000 oO0doooOooDooooocuTi2O Ti
Ood00o0oCcuTiDCcuwnNi3 o oooooTiodno
gooooooooob“oo0orooooooao
0000000000000 O00dOd | bocudri
OO0 Cul 0O0O0O0OCWsTi20 CuZribooooono
O0TioodoDooOoooooooooo o+ ooa”
oo obobooboboooboboouooedn
O000000000DO OCu/CUi/CuZli/-CU3Ti2-
CUTI3CuTi/CuTidTio

OO oOooog od

O | Ti/CurOOoO7o0OdOd0O0OO0O10000000O00O0O0O
Oof*00 moood
Fig.l Backscattered electron [a0 and secondary electron [b0O

imageof Ti/Cu diffuson- solutionzone

Oooo0 zn-5A100000 350 00000
Ooo0oo0oo00 zZn-AlOOOOO0OOOOOOOODODAO
ooo0oo0O0O0000 MmO oooooooo0oooo
omocooooTiOcuO0O0OOoOOOOOOOO
OooooOoOoOoOoDoOoOoOoOooDoOoTi0O cuOO
ooooooooooo T Ti-cuOOOOOOOOOO
ocooooooooooooooboood

ddd0dooooOoTiocowOooooooo
OO0bOoOooOOobooOobooooOoT-cubOOD oo

goboboOdmwauobboooobpooooooogd

.-

goooooooooooooboooooboobDbo
ooo 'ooooooooboooobobooooao
gooooooooooobooboboobooobmo
goooooooboooooobobbboouooboo
Ti-CuOOODOODODOOOTIiOCuOODOO OODODO
gdoooooouooooooooooooooao
ooooooooooooboooobbbooboo
oooomoooooooooooooooooao
Ti0O GuDO0ODOODOODOOOOODOOOOODO
ooao
ooooooooooo@mooobooomoao
0O ‘0ooooboo0ooommomoobooooooo
ooooooooooboobobooobobDbDbomDbaDao

gooooooooooooobobooboobooooao
oooooooOgTicuDOO0OOOOOODODOOO
ooooooooooooobooooboooooan
Mmooomoooriocu0bOoobDO0oobOOOoon
gooooooooooooobooboooooao
oooooo0oOoooOO0oOooDO0oooOmMDoo0oao
oo0o0oom Ti-CuODOOOODDOOOOOOOOOO
oooooooooooooo
TiDOCuOODODOODDODOODOODODODOOODOO
ooooooooooooooooooooao
goooooooooooooooooooaon
obooooouoouooooooooooao
oooooooooooooobobooooaoo
ooooooooooooooooooooboao
gooooo0Do0DEOOOOOOOOOOOOn

oooooooooooooobobooonoaoo
oooogoooooooooboooboDBd»@mod
OmMbO 000 @MIDOo0oo0c0oooom Mmoo
a uooooooooooooooooooano
ooooooooboooobobooobDoo
gooooooooooooboooooooan
oooo0ooo0o@ooooooOooooao

obooooooobooooooouooo oo
g

Ooo0ooo0oooo o oo ogoogooogodg
o000 goOooo o oo oogooo g

O 0O g 0o g Od
O 0o o o o o

1000 cud TiOoOODODOOcuOTiOO
OoO0oOoo0oO0oO0oo0o0O0O 1000 00TiOOOO Cu
5300Ti00O0O00D0O0 cubODO 140 OO
OO0 TiooOoOoOOoOOoOooD cub0o oo O
ooboooooooobcuboooooononnb
OCcuOoODOTIODOOOOOOOO TIiOO OO
ooooooooooooogocubonooono
oooooooooO Tiooo O

OO o oo
O g 0O Qg 0O O



pooooogod

0380

01 cudTiODOODODO

Tablel Element data of Cuand Ti
.l [ Atomic Melting Atom radius Eectronegative  Electrondendty Binding energy Crygal
number /0 /10-lam [PaulingO /102311-3 /kJ-mol-
Cu YS) 1083 0.1385 19 LO3 336 fcc
Ti 2 1660 0.1614 15 133 468 bcc
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Forming Rule of Ti/Cu Interphase Diffusion Solution Zone
Song Yugiang[Li ShichunDu Guanghui

M iberation Army Chief EqQuipment Ministry Laboratory of Material InterfaceCJChina University of PetroleumD ongying 25706 10Chinald

AbstractOBy using diffusion couple made by inlayingOthe forming rule of Ti/Cu diffusion-solution zone was researched with different |

anneal conditions. The microstructure was observed and analysed by means of backscattered electron and secondary electron image. The
forming mechanism was reseached in the views of diffusonddissolve and crygalline. The results show that the formation of
diffusion-solution zone comes from the solid phase diffusiondissolve and crystalline of Ti and Cu at different diff usion temperatures for
different times. The dif usion-solution zones with different numbers of layer(thickness and structure are formed almost in the Ti/Cu
interphase a the same timelthe Cu-Ti compound with a relatively lower percent content of Cu and Ti atom isf rstly formedlbne layer or
several layers are formed on earthOwhich is determined by the concentration distribution of Cu in Ti and Ti in Cu. When the diffusion
coupleis heated at 700 'C for 100 hOthe atom diffusion f ow isthe Cu diffusing into TiCkthe Ti hardly diffusing into Cu. ConsequentlyCthe
other five layersare formed on the Ti body except the CU4Ti layer onthe Cu f lamentslthe CuZTi and CU3Ti2 as well as the CU4T i3and CuTi
phase layers grow with the opposite directions and intervein each other with bamboo shoot shapelishowing relaively obvious f oating and
protrudingCotherwiselthe CUTi and CuTi2 phaselaye growswith a"plane pattern”.
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