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Thereis anead to wad diamond in order to welding it with other
aubgrae metasin sbrasonresgant materids cutting tools plagic-forming
tools and gears  However, diamond hes a high chemical gability,? and
wdding it with a metdlic materid is difficult.  Accordingly, currently
diamond is welded primarily by brazing? However, brazing requires a
temperature of 1223 K or higher; because of the mutud warp due to the
resdud gress generated by differencesin the thermd expanson coeffident
and in the modulus of siffness between diamond and the Substrate materid,
the weding srength beween them is insuffident Therefore, the
gopliction of the enegzaion pulse dnteing (EPS) method is
comparaively mede in low temperature degree and a method of effective
diffuson joining between solids in a diamond and the joining of various
base materids by ashort time: In this gudy, as materidswhich were essy to
diffuseinto diamond and which obtain abonded interface, Ti were sHected.
Then, each liged materid wes joined with diamond and the diffuson
mechanism wereexamined.

The diamond grans were producad by a hightemperature and
high-pressure method, and hed a the patide sze of about 150 um A
carbon sheet was wound around theinner surface of the graphitediein order
to prevent the reaction, powders (Ti) were placed in the die to 2g, and then
0.2g of diamond grains were placad in the die The carbon shegt was
inserted between the punch and the sample. The grgphite die with the
powder sample was placad in an gpark plasma dntering (SPS) furnace, and
the furnace chamber was exhaugted to avacuum (6Pa); then under hdd for
the as wdding force of 34MPg, it rgoidy changed for temperaure
conditionsof 773K, 973K and 1173K, and maintanerstimes of 1.2ks 2.4ks
and 36ksinthe EPSmethod.  To evduaethe sample after the processing,
the bonded interface was observed by scanning € ectron microsoopy (SEM)
and an enagy digparson sysem (EDS).  As amethod of evauding the
bond grength of the sample, compression testing was used.

Fgure 1 shows an example of the results of SEM and EDS andyses
Tight adhesion between Ti and diamond isobserved in thisfigure. However,
it is difficult to confirm the presence or absence of the generated TiC layer
(diffuson layer) due to diffuson weding in EPS processng. It wes
impossble to confirm the presance of TiC by XRD andyds Therefore, we
andyzed the dement concentrationsby DBC beam andyds. Theredlltsare
shownisHg. 2.

In Fig. 2, it is posible to confirm the concentration gradient which is
gedfic to mutud diffuson neer the bonding interface for both Ti and
diamond. Because this it is assumed that mutud diffusion ooccurred a the
bonding interface between Ti and diamond. Accordingly, it is conddered
that a cartain bonding strength wis redized between Ti and diamond dueto
the above-described phenomena. It was d <o assumed that TiC is generated
a6 adiffuson layer & the bonding interface These reaults showed that
grain boundary diffuson and volume diffusion progressed with the volume
trangport mechanism.

The junction planes of diamond/Ti confirmed diffuson couple adhesion

with dl joining conditions by SEM and an EDS reault dter the EPS
method, and grain boundary diffuson and volume diffuson progressad
with the volume trangport mechanism.

References

1) M. Doyama, R. Yamamoto, Ed., S Mizuta and K. Kawvamoto:
CaamicsMaerids (1989) 25-27, The Universty of Tokyo Press [in
Jepenesd]

2)  Editorid Committee for Handbook of New Bonding Technology,
Ed.: Handbook of Bonding Technology (1994) 407-415, Indudtria
Technology Sarvice Cartter. [in Jgpanesd]

5y m SEM

Fg 1 Enagy digadve X-ray spectrometer andyss of Ti/diamond
generded a pressure= 34MPa, temperature=1173 K, and halding time=3.6
ks
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Fg.2. DBC andyss a Ti/Diamond interface area wdded under conditions
presure = 34MPa, mantenance temperature = 1173K and heating
time=36Kks



