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StrutXture-phase states of the nickel surface layers

after electroexplosiVe carburizing

Budovskikh E．A．，Bagautdinov A．Y．·lvanov Yu．F．，Martusevich E．V．，Gromov V，E，

(Siherian State University ot Industry，Novokuznetsk．Russia)

The layer by layer study of the structure—phase states of the nickeI surface layer carburizing with use

the phenomena of the electrical explosion has cobducted by the method TEM of the fine foils．The efficient

meaning of absorbed power density is formed 7．6 x 105 W／cm2，the time of the irradiation一1t)0／,s，the

modified depth of alloying layer reached 33“m．The surface layer，as wetl as Iayers，located at the depth of

1．5 um and 30 y．m，have been analyzed．

It is shown that the forming when processing structure had brightly denominated gradient nature．

Nanosized particles of the graphite on surfaces formed the film，but in volume layer Were situated on defects

of the crystalline structure of the nickel．As far as removing from surface of the lrradiation the state of base

changed from nanocristallinc(the solid solution of carbon in nickel)to coarse grained and highly strained，

containing particles of the graphite in surface layer and particles of the nickel carbide in layer of 25“m一30

pm dewh not far from boundaries of the zone alloying with matrix．In surface layer，located at the 1 pm

depth，the areas of the material with 5—10 p．m 3i毵，having brightly expressed two phase structure，organ

ized on principle of the microduplex system are found，It was presented by globules of the solid solution of

carbon in nickel with average size 0．23“m and layer of the graphite，which thickness changed within 0．05

—0．15¨m．It is possible to expect that they were formed as a result of high rate dissolution of the particles

of coal graphite filaments and the following crystallization at self-quenching as a result of heat removal into

the sample when the balancing diffusion time is essentially restricted．In the volume of grains the net like or

chaotic dislocation substructure are existed．Thc scalar dislocation density reached 4×1010 CITt 2．Near the

boundary of the zone alloying with matrix the essential refining of the grain structures of the nickel was dis—

covered．The strong strain hardening of nickel in this area was conditioned by high level of thermoelastic

stresses，caused by gradient of the temperature field．In consequence of high temperature and large time of

cooling the recrystalIizatiDn of the crystallized structure began in these places．
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