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ON TEX FUSIBILITY! 07 TH ANOM-JET IW-B 07 PRO-

CESSING XEALLIC $MAC=

by

S. A. Donenr

In analysing the structural formulas of the Jet liquid-abrasive process-

lng of metallic surfaces there was revealed a new method of conducting the

process. Its essence consists in the constant formation on the mrface of

the part being processed of an anode film and products of anode solution

and their removal by a jet of abrasive electrolyte (1). Neanwhile it was

S+noted that much a unique anode-msechns-

ica processing can be accomplished by

.- various arranementst 1) V-2-F-F, 2)

-- IL-A-lA, 3) IA-V-V. etc. -V a sir:

Ii - electrolyte; A: abrasivej.

- In this paper we explain the re-

sults ovi an experimental check of the

" anode-Jet method of processing for the

Aprpose of determining the feasibility
7ig. 1. Scheme of experiment

of its accoapliskment.
1--specimen: 2-electrical insulation

The experiments wetr conducteA by
film- 3--cathode with Jet apparatus;

the arrangement .A-V-V (71C. 1) em spec-
14--air; 5--otting electrolyTte: 6

mens of steel 91hS tempered to a bard.
precipitate of abrasive.

ness 1c: =38-62. Before snmiergiag

In the abrasive electrolyte each specimen is subjected to electrical igumla-

tion by means of the application of a thin layer of celluloid on its sm'facei

7MM634/2 4 21



which In the electrolytic bath are in contact with the electrolyte. At

the initial moment of the process the protective coating was locally bra-

enm by the action of a cutting jet of electrolyte, and the electrical field

being formed took on high uniformity.

The pressure of the air brought to the jet apnaratus in all the experi-

mento amounted to 4.5 excess at,, and the length of the jet was 20 mm. The

diameter of the output opening of the nozsle-cathode was 0.8 -m. hch &

dimension of the opening made it possible with sufficient intensity to take

off the anode film without cutting the basic metal, which was established

experimentally by cutting out the source of the electrical current.

As an abrasive material there was used the cowder of electrically pro-

duced corundum of varying granularity: 60, 200, 220, M28 and X?. The vol-

umetric concentration of the abrasive In the eleotvoeytes, Independently of

the kind of experiamat, aniounted to about 50%. The duration of the experi-

ceat was mm.

The compositions of the electrolytes used are given in Table 1. In

selecting their concentration consideration was given to the candition of

least electrical resistance, assuring, as is known high productivity of so-

lution (2).

The process of the experiment was accompanied by the formation on the

surface of the specimen being tested of a ring-shaped craterlet, by the

greatest depth of which the effectiveness of the process was evaluated. The

density of the current was calculated by dividing the strength of the car-

rent I by the area of the craterlet free from the celluloid film.

The results of the experimental researches are presented in Table 1.

Part of the most essential material in evaluated form is shown in the form

of gruiphics in Fig. 2. By analysing these experimental data one can come

7MT43-f9/43.a 2



Tab e 1

3 u. ry.t,§ aym,. AN (SI

em. No -PHUuMnapVS. IrUIMPBS" a a U 11 eprarTw (q)

.'.#I. 60 I10o220lM28l M7

NV,,P. 4-;o-KN,% 0.5 20 42 42 39 30 s
(0xnc0DPWowCAMfi anAfr .0 10 51 48 45 39 I 0~

a aw f•.,cawa.k .j6).S 31 W6 3.0 40 6 60 57 4S 38
6.0 75 127 123 i7 66 56

NC1 0. 15 2-0 4 23 22 18
("zpHMA NAuTpAu). Ii (eJ ) 1 30 3 42 39 30 30 27

3.0 0 57 45 42 36 336.0 6 6 87 84 38

NS 0. 50 37 18 .16 1I 9
(Cep"WrnA mIpA). 16 (7-1 .0: 75 39 27 21 20 is

NanSAO fO.51 55~ 38 36 33 24 Odpncma.(w.4M cmmm). y". we| 1.0 80 M4 52 45 27° Hue MeKTPO.
1.24 ZICA*II am

*Area of craterlet 0.14 cm2 . **Area of craterlet 0.29 cm2 . In the re-

maining cases 0.28 cm2 .

Key: (1) name of electrolyte, its concentration In v for 1 liter of water:

(2) electrical parameters; (3) depth of craterlet. microns: (4) granularity of

abrasive: (3)(sodium phosphate and calcium nitrate), 31 and 16: (6) (sodium

chloride), 11: (7) (sodium sulfide), 16; (8) (water glass). Spec. Wt. 1.24 g//C3:

(9) electrohoresis.

to the follo.-An conclusions.

on th-"'t fte a~ ap•)an h 'nlrt oilh brsv

4 0e0

onthe droensity of th urnets/i C /ces) and the ganulrt of tohein abrasive
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solution with the mechanical action of a cutting electrolrte represents

a feasible orocess, which can be made the basis of machining the parts of

machines and instruments.

The proposed process in its essence represents the sus of eleo-

trical, chemical, and mechanical phenomena. It has been shown that the

rate of formation and the removal of the products of anode solution depends

on the kind of electrolyte used, the density of the current, and the granu-

larity of the abrasive. By means of change In the listed factors it is

possible to regulate the productivity and quality of the processing. With

a density of the current up to 2 amp/cm2 the amount of metal removed, as

compared with anode-mechanical working, is less by a factor of two or three,

and less by a factor of ten as compared with the hydro-abrasive Jet process.

Vith a density of the current above 6 amp/cm2 the productivity exceeds the

two compared methods of working.

Institute of Machine Science and Entered September 26, 1961
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