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Abstract. The group operations of magnetic-pulse metal working were considered. The analysis of
technological operations carried out according to the scheme flat sheet stamping has been conducted.
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AHAJII3 TEXHOJIOTTYHOI ONEPAIII — IIVIOCKE JIUCTOBE
IITAMIIYBAHHS KY30BHUX TAHEJIEM ABTOMOBLIIB

I.C. TpyHnoBa, crapmmii Bukiaanay, A./l. beaan, crynenr,
J.0. bonapapenko, crynentr XHALY

Anomauisn. Posensinyma epyna onepayiti MaeHimHo-iMnyibCcHoi 00pooku memanis. Ilposedeno ananiz
MEXHON02TYHUX Onepayill, 30iCHIOBANHUX, 3A CXEMOIO NIOCKe TUCTHOBE WUMAMNYEAHHS.

Knrouoei cnosa: maznimno-imnyischa 00pobka mMemanie, MazHimHO-IMRYIbCHE WMAMNYEAHHS, IHOY-
Kmop, Ky306Ha NaHelb.

AHAJIN3 TEXHOJIOTHYECKOM ONEPAIINU — IIVIOCKASI INCTOBAS
IITAMIIOBKA KY30BHBIX TAHEJIEM ABTOMOBWIEN

N.C. Tpynosa, crapmmii npenoaasareb, A.Jl. beaan, cryaeHr,
J.A. Bounapenko, crynent XHAJY

Annomayusa. Paccmompena ecpynna onepayuii MAazHUMHO-UMNYILCHOU 00pabOmMKU Memaiios.
Ilposeden ananuz mMexHONO2UYECKUX ONEpayuti, OCYWecmeisaemvlx no cxeme MIOCKAs JUCO8As
WMamnoexa.

Knwoueswie cnosa:. mazHummuo-umMnyisbCHas 00pabomxa Memaios, MaeHUMHO-UMNHYIbCHAS WMAMNOG-
Ka, UHOYKMOP, KY3068HAsl NAHENb.

Introduction Actually, the inductor is an single-turn solenoid.
The magnetic pressure forces are directed from
There exists a group of operations in the mag-the inductor to the car body panels [1].
netic-pulse metal working performing techno-
logical operations sheet metal forming of car The magnetic-pulse stamping of articles from
body panels. sheet workpieces also can be performed with the
help of the flat spiral single-turn and multi-turn
This scheme consists of an inductor and work- inductors. According to the flat sheet forming
piece (car body panels). The inductor and the carscheme they fulfill stamping of the car body
body panels for working are represented as parpanels (Fig. 1), membranes and the shallow
allel flat forms divided by an insulating insert. dishes, the pictures and inscription embossing,
hole punching and soon. The workpiece shape is
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defined by the matrix under magnetic pulse
stamping. The square of processed surfaces ca
achieve 0,2 min dependence of the power ca-

pacity of the device. By realization of the stamp-

ing operations it should be appreciated that the
magnetic pressure at the central part of inductor -
system is practically lacking. This fact is detect-

ed by the constructive execution of the matrixes
and the form of its section must be attached to
the workpiece and the practical possibilities of
the flat sheet forming scheme.

Fig. 2. — Model configuration for magnetic-
pulse “angles filling in”

As it is shown in scientific works on pressure
working [3] a high-speed pulse action leads to
appearance of some new properties in behavior
of processed metal. This new property was des-
ignated as hyper-plasticity. Its practical usage
allows to deform without destruction and to
stamp articles which could not be produced by
conventional methods.

The magnetic-pulse stamping is practically real-
ized by the powerful force-action mode in mi-
crosecond’s interval time. The main particularity
of the processing methods of this sort is the in-
extricable connection of the inductor-tool and
the workpiece (car body panels) which is the
subject for deformation (Fig. 3). If the puansone
efficiency during the mechanical stamping is not
immediately connected with the inner processes
in the processing metal, the magnetic pulse force
action is physically possible only when the elec-
trical dynamic connection between the coil cur-
rent of inductor-tool and the current induced in
the work-piece. Their interaction leads to the
appearance of powerful ponder-motor forces the
value of which is proportionally to the product
of amplitudes of primary and secondary cur-
rents.

Fig. 1. — Car body part made by using magnetic-
pulse stamping

Analysis of technological operations with flat
sheet stamping

Realization of some technological operations in
sheet metals flat stamping sometimes demands
concentrating of pressure forces for “angles fill-
ing in” accordingly to ordered shape of complet-
ed part [2]. The term “angles filling in” is a spe-
cial term from forging stamping production.
Practically it means realization enough strict
angles with the rounding off level according to

production operation conditions (Fig. 2). ) _
Fig. 3. — The flat sheet stamping scheme:

1 — inductor; 2 — workpiece
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One of the main problems in designing of the “angles filling”) in metal sheet material.
magnetic pulse methods tools is the problem of Main advantages of the magnetic-pulse metal
the reasonable force action on the car body arestamping are transition to hyper-plasticity mode
[3] which must be deformed out according to the of the workable metal sheet and deficiency of
manufacturing order. In this place as startedany mechanical contact between working tool
above it is necessary to carry out an analysis ofand workpiece. The force action on the work-
electrical magnetic processes in the “inductor- piece is carried out by the physical process of
workpiece” system with the following recom- interaction of external magnetic field with in-
mendations by their constructive making and duced current.
their relative position.
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