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Diffusion Bonding between Tantalum and Titanium

Hirohisa MasumoTto and Akihiro Asapa

Synopsis
In this study, the effect of the bonding temperature on the bondability of the joints of tantalum to titanium
and tantalum to Ti-6Al-4V alloy has been investigated. Results obtained are summarized as follows;
1) In case of joint of tantalum to titanium, the diffusion layers formed on bonded zone were 8 phase and
a+ g phase. Kirkendall effect was observed at the bond interface between tantalum and titanium, and the voids

were formed in the diffusion layer.

2) The joint strength of the joint of tantalum to titanium depended on the bonding temperature and the joint
efficiency was 100% at 850°C, and tensile fracture occurred in tantalum base metal at the bonding temperature

range from 900°C to 1200°C.

3) In case of the bonding temperature being at 800°C, the joint strength of the joint of tantalum to Ti-6Al

-4V alloy showed nearly same value that of the joint of tantalum to titanium, and also tensile fracture of the

joints bonded at 900°C occurred in tantalum base metal.

Key Word; Tantalum, Titanium, Diffusion bond, Kirkendall effect, Diffusion layer, Joint strength

1. BUsIC

MRS SR, BEO NI EZOMBREMLED bHVL
MR AE T Ao EHBHE L LT T
b, VI NBERSERO—DTHY, THEHEOD
THHEBICKSHREEEZE T2 L HEBRL D BiEET
DIEWREGEH CREEICHEATWAY, 2ok,
E77 - EOMBE LTRSS TWE, Z0XIK
ENLHEERRET 2000, ¥y ViRV aBERROK
MTHLRARCROBRESKEWI LW R LT
L, il n s g vk bt O T RIESs
Hd, e, FINOREIRI6.6E K%, HuEks
ELTOBARIEZ LY, LaLabs, #aftickD
COEIBREIHUET L ENTES, FlaiE, T
HRERICRENZ TS LS >y v b L CEEEBSHE
B/ S HERE L T2 L, WMRBEEETL L

VR BR 1 i T R RE AR O PR R SR T X 2,
F oy ERAEE E OMEICBL TR, Mb0FE
Lot R USEEEEMOBE RSS2 S 20 I/
BRIFE LAY, Z0kbi, RGERE:0BEs%
Tofefg & LTH, BRSREZ4 ChvEHLEES
EEEHALLL VOS2, BARESECLEY VI VD
B& £ LTI, $9300MPa OF WE S TOFEBMD R Uk
WIREEHEF T OB AL S h Tw AY, £7z, BRE
HEEEZFHALLEYVIZOL /AT YV ABEDESE,
HEEGCREEMEEMEEL, HoBaims G
shiulkwil, fyY—rHy IV eHWETIE
TYNI =T Ahh S5 RMEN T 2FREs sk
DHHSMZENT VLAY, L Lichis, KESEE
FIR LSk F oAt e RIZTHARGOEE >V T
HHcHE L b oY RwE S TH B,

FIT, ARIERESY vy RESEOT RS

* R ToE
TR 6 4F 9 A26H 2



— 2 —

SRR T AR No18 (1994)

B L TR e T 2179 o, RERM I bal %
Ul L I AR R CEBEOKE L F 5 VL
BF 2 sy v OidES oW THRE &
Tl

2. HEMHRURRE &

FEBRTITHROEE10mm Oy > Fn kE THERM
F &V RUF a4 (Ti-6A1-4V #2454, LT Ti-6Al
-4V ) 2w, AEBIIEHY E TO X D L
EHMALOHEES L E 5D Fig. 1IKRTLIIC, BE5
mm KINL %ot & v et s BiE L, 0
BFYvEWRF I VESE LYY F Y v TSR
FTotze Fig. 2 WIS HIH %17 > 7o 5L O i BE B U i
O L FEEE OMFE 2T, BHhicrT &9 B
DS FUEEEE E HIERE oM}, R TH T CoE
BEU T, 2Ok, KPS TRIREORELS
TEZ LIS CHRTHESRE2ZELI L LK
Ui, HESmEE, BTk ammt b 2iT-o0%
KFHA)—HH200THELLE, T b hTE
TR T o e, BETORGH S Rz HH0.8pm T

Bond inteface

©,

40 |5 ] 40
<t—-rT D F——D

Fig. 1 Schematic illustration of diffusion bond
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