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ABSTRACT

The analysis of DR tinplate earing

The paper presents the influence of technological and material parameters in the deep
drawing process to DR tinplate earing, methodic design for earing evaluation of tinplate and both
structure evaluation of tinplate in various directions and methodic verification for various kinds of
DR tinplate. The earing and comparison of tinplate structure owing to earing is in experimental.
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INTRODUCTION

In recent years, the steel sheet is the
basic material for the production of metal
materials. Those are used in the form of tinning
sheet. To decrease the price costs of tin as a
protecting anticorrosive film, we use another
film modification of sheet surface. The film is
known as TFS (Tin Free Steel), and mostly
present in the electrochemical coating of
chromium and chromium oxide.

Tinned sheet has been holding a
dominant level thanks to its mirror glossy

surface accessory to the application of many-
colored models, which are used in the
packaging industry as version paints, lacquers
and emulsions on packing food-stuff, beverage
cans, biscuits, sweets, oils, lubricants, spirits
and other products.

Based on the achieved results of
mechanical and plastic properties the covered
tin plates are divided into individual stages.
(Bobeni¢, 2000; Kalpakjian, 1990; Spisak,
2000; and http://www.usske.sk/products)

Table 1 Mechanical properties of tinning sheet according to USS Kosice.

_Identification Rpoz Rm e
grade according [MPa] [MPa] HR30T,, Stated by the norm standard
to USS
 DR520CA 470-570  490-590 EN 10 202/2001 DR 520* TH 520
DR 550 BA 500-600 525-625 EN 10 202/2001 DR 550* TH 550
_Dlifsso CA 500-600  520-620 EN 10 202/2001 DR 550* TH 550
. 40620 7076 EN10203/91 DR 550 CA
 DRS580CA 530-630  540-640 EN 10 202/2001 DR 580*.TH 580
"DRG20CA 570670 575675 EN 10 202/2001 DR 620*. TH 620
550-690 73-79  EN10203/91 DR 620 CA

Hardness HR30TM does not represent
anisotropy of mechanical facilities of tinning
tin-plate, which is typical for hardness.
Anisotropy is better characterized by the index
of normal anisotropy, but in case of tinning
sheet, it is not possible to get a correct
evaluation because of expressive Re. Through
the development of technology production of
deep drawing beverage cans, the problem has
raised up to evaluation material for this
process. The deep-drawing test was carried out
on valuation of tinning sheet. The test
appreciated the indicators of formability
materials.

MATERIALS AND EXPERIMENTAL
PROCEDURE

Deep-drawing test

Drawing is technological process,
where from plane semi-product — sheet in one
or more operation hollow entity is made. The
scheme of deep drawing of round cuts is
described in Figure 1. A round blank sheet
metal is placed over a circular die opening, and
is held in place with a blank-holder or hold-
down ring. The punch travels downward and
forces the blank into the die - 2 cavities,
forming a cup. The important variables in deep
drawing are the properties of the sheet metal,
the ratio of blank diameter, he punch diameter,
the clearance between punch and die, the
blank-holder force, friction, and lubrication.
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Figure 1 Scheme of deep drawing test.

One of the total indexes of formability
is the state limit of drawing; it is stated by the
deep-drawing exam. The compressibility of
thin sheet is mostly characterized as state limit
of drawing, which is for round cuts with plane
bottom described by the relationship:

Dmax
Kmax = ---—---—-
dy
where, Dmax - diameter of semi-product and
dy - diameter of cut

The process of drawing is not a reason
for the rise of ears. Specific conditions have a
large influence on drawing. Earing of cuts and
direct orientation of ears is the consequence of
specific deformation, respectively,
recrystallization in texture tin-plate. In case of
low-carbon metal sheets cold rolling the earing
is coarsening by crystallographic texture.

After we have achieved cut without
flange, the anisotropy of tinny cut displayed

Table 2 Values of earing DR thin sheets.

Type quality Thickness [mm]

T-57 BA 0,18
DR 550 0,18
DR 580 0,17

DR 620 0,18

Diameter Ah [mm]

through different heights of cut in various side
depends on the rolling of the sheet. We can
evaluate anisotropy by several ways. Towards
the evaluation anisotropy we have suggested
the following technique:

e Ratio of earing Ah Ah = w
o Index ofearingz z= % *100

min

Where: hy , hus, hgg — height of cup in side of
rolling sheet :0°, 45°, 90°

Hipax, Hmin — maximum, minimum
height of cup
RESULTS AND DISCUSSION

From the measured and calculated
values, we have determined:

Diameter z [%]

-0,273 2,527
-0,42 4,661
20,369 4,948
0,82 5,677
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Microstructural analysis was performed
in order to compare the structures of DR cover
sheets before and after drawing of cups by the
deep- mamn,g, test. Figures 2 to 5 represented
a structure ot DR covered tin- Esl tes. The sheets
were fat free before observation, (,m the enfire
superficies tinning layer of cover tin- faizﬁz L
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CONCLUSIONS

All the inscribed factors characterizing
the fa’xicmstmctu}r'a& correspond with measured
values of earing.

When the values of earing
compared, then the cover thin sheet T - 57 BA
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