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Abstract. In this paper the difficulties of cutting pure almium, used mainly in large electrical contactshigh
voltage equipment are presented. It can be notgddilring the cutting without cutting liquid, atrtzén regimes, the

chips are glued on the channel of the front faemaining
accidents occur.

there and blocking the channel and cuttidge, so that

Also, different forms of chips resulted after cogfiwith different regimes, indicating in each séthips used in
the cutting regime are studied. The microscopiog@saof chips, as seen from the outside and fronatba that came

into contact with cutting edge of bit are shown.

The deposition under the cutting edge of bit aftatting at different cutting regimes and differeggometrical
parameters of used drawknife are presented. Imafyestting edges are given with elements of chipstteem and
microscopic images where the variation of depbsitkkness and edge clearance are shown.
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1. Introduction
Aluminium alloys were used for a long time in
light industry, in aviation, electronics and other

fields. There are very soft aluminum alloys andof this material,

- chemical composition: Al 99.39%, 0.61% Si;
- hardness: HB 24.2 2.5/ 31.2/ 30.

The research consisted of spinning discs front
such as cutting speed vary

other very hard, so cutting these materials iscontinuously.

dependent on their hardness.

On turning of 99.39% Al alloy were found

Over the years various researches on cutting thesgteresting phenomena that have influenced the
materials have been made, establishing relatiogshiforms of chips and surface roughness. In the

for the temperature, roughness, cutting forces fombsence of a liquid deposit on the cutting edge are

different aluminum alloys [1, 2, 3]. Currently raseh

formed very large and continuously growing edge

in this area continues. In [4] special machines fomylocks, which can cause accidents.

aluminum alloy chips crushed for recycling are
presented. Small chips are preferred.
In [5] is studied the correlation between the

In addition, the chips are soft, stick on the front
face, which are also load and block.
In figure 1 resulted chips after cutting on

process of cutting and the resulting accuracydifferent regimes are shown.

leading to the optimization.
Process for removing copper, similar to the
processing of aluminum, was studied by [6].

Orthogonal cutting is studied by measuring the

temperature and voltages.

In [7] give information on laser cutting of
complicated shapes of pieces of sheet aluminum.

The paper [8] gives information on cutting
aluminum alloy profiles required for building
facade construction.

In [9] images from milling of aluminum alloy
parts are shown.

2. Shapes and microscopy of resulted chips

An aluminum alloy as close to pure electrical
contacts used in electrical engineering from th
large high-voltage electrical apparatus, denotet wi
the symbol Al 99.39% has been developed:

Abscissa showing the feed and cutting depth, as
a fractionf / p (mm/rev/imm), and ordered from top to
bottom, each row corresponds to one of the cutting
speed: 180, 250, 350, 420, 525, 625, 710 m/min.

In figure 2 a chip "front" side is shown that is
outside, that has not been in contact with theeblad
and "back" (figure 3) that part being in contacthwi
the cutter and front face - thwe/ f / a that water of
525/0.25/ 1 (notation used below).

It can be notice a kind of membrane resulting
from the initial bonding of the remaining chips on
the front face, on the face and on specular amna fr
the back.

In figure 4 a resulted chip after cutting with
525/0.25/2 (front) are presented and in figure 5 -

eback. It can be observed flakes fairly uniform on

face and an area smooth, specular area on the back.
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lay 0.25/1 0.4/0.5 0.25/1.5 0.25/2 0/0% 0.25/0.5
Figure 1. Resulted chips after cutting on diffenegimes
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Figure 3. Back side of chip resulted after cutting
with 52/0.25/1 with 52/0.25/1

It is thus evident that the chips are not uniform,steel Rp2 (65 HRC, witl, = 300, channel of 5 mm
stacked, with several scales, with slides betweemwide and 0.9 mm deep have been used. Cutting was
elements, with flaws, which mean that the cuttingdone without cutting fluid, the feed of 0.25 mnot r
process is variable, the difficulties arising frdne  anda, = 0.5mm;x, = 850;x; = 50.
fact that the chips are glued to the drawknife ted In figures 6 and 7 is shown the deposition on
cutting process generates unevenness. It must hgitting edge that appearedvte 350m/min. It can be
emphasized that the images of figures 2-5 derivaoted that the deposit was formed on the channel of
from high speed cutting (525 m/min), which meanscutting edge and on the front face, too. Like heigh
that of lower speeds, chips stick and the cuttinghe deposition reaches 0.8 mm on cutting edge,

process has a high degree of instability. increasing to 1.2 mm to 1.5 mm from the nose — on

cutting edge - and then decreasing to zero at a

3. Deposits on the cutting edge of bit distance of 3.5 mm from the nose (on cutting edge),

Cutting tools with removable plates of rapid respectively 1.25 mm on the channel of the front
face.
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Figure 4. Front side of chip resulted after cuttivith Figure 5. Back side of chip resulted after cuttivith
52/0.25/2 52/0.25/2
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Figure 6. Deposition on cutting edge after cut Figure 7. Deposition on cutting edge after cut
with v = 350m/min with v = 350m/min

At v = 525 m/min shape deposit on the cuttingchannel on the front face. The height of this diépos
edge (figures 8 and 9) that, as Win= 350m/min  reaches 2 mm at the channel on the front face &&d 0
consists of overcrowding of chips that were madh bo mm on tip tool, decreasing along the cutting edge.
along the cutting edge (the length 2.5 mm) and in

-
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Figure 8. Deposition on cutting edge after cut Figure 9. Deposition on cutting edge after cut

with v = 525m/min with v = 525m/min

At v = 710m/min deposit forms again on the It can be observed that the deposit was formed
edge (figures 10, 11 and 12) but with smallerin top of the tool and on front face, non-elongatin
dimensions that for the other speeds. In figure 1klong the cutting edge.
shows the deposit made on the top of front face and
tip tool. In figure 12 deposits along the cuttirdge
is presented. It is found that the deposit formed a
the tip reaches 0.8 mm, 1.1 mm at 1 mm peak-to-
edge and 0.6 mm - on average - on the front face.

In figures 13 and 14 are shown the deposit
corresponding forv = 180m/min, in case of the
wrong disposition of plate which cut wita™corner.
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Figure 10. Deposition on cutting edge after cut
with v = 710m/min

Figure 11. Deposit_on the front of cutting edgerlfut
with v =710m/min

Figure 12. Deposit on among of cutting edge aftemdth

v =710m/min

Figure 13. Deposition on cutting edge after cut
with v = 180m/min

Figure 14. Deposition on cutting edge after cut
with v = 180m/min

Deposit reaches of 0.5 mm height on peak ofacceptable.

the tool and increases to 0.8 mm at distance & 0.7

Large plastic deformation that appears in

mm of front face, decreasing uniformly to the depthcutting area, discovered because the chips shapes

channel.

The dimensions of this deposit is not large
because the cutting speed is small and because t
channel length directions of the chips has incréase
going through this channel chip with a greater
inclination towards the cutting edge, so as to @voi
crowding the chips in a small space.

From figure 1 can be noted an irregular shape
of some of the chips and parts that were glued oy

the channel of front face.

aggravates the roughness of processed surface.
Deposits occur on the cutting edge and even
Beldering that crowd, even injuries are possible.
At cutting this material should be mandatory
used cutting fluid.
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