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Synopsis :

In the manufacture of DI can from tinplate, micro-inclusions cause crecks in flanging
which is the severest of all fabrications involved. Micro-inclusions must therefore be
minimized beginning in steel-making, and furthermore, steel sheet containing undue
amount of micro-inclusions must be detected and removed as early a stage as possible in
the subsequent processes. However, their detection is not an easy matter even with the
continuous Lamb-waves method since micro-inclusions are as small as from 50 to 200
micrometers in diameter even in slab in terms of values calculated retroactively based
on their size in tinplate, and micro-inclusions of such degree are detrimental enough for
flanging. The authors have studied the Magnetic-particle testing method and found it to
be most suitable for this purpose. The test results and actual DI press performance

correlate satisfactorily indicating the validity of this method for steel sheets for DI can.
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In the manufaciure of DI can from tinplate, micro-inclusions cause cracks in flanging which is the severest

of all fabrications involved. Micro-inclusions must therefore be minimized beginning in steel-making, and fur-

thermore, steel sheet containing undue amount of micre-inclusions must be detected and removed as early a

stage as possible in the subsequent processes. However, their detection is not an easy matter even with the

continuous Lamb-waves method since micro-inclusions are as small as from 50 to 200 micrometers in diameter

even in slab in terms of values calculated retroactively based on their size in tinplate, and micro-inclusions of

such degree are detrimental enough for flanging.

The authors have studied the Magnetic-particle testing method and found it to be most suitabie for this

purpose. The test results and actual DI press performance correlate satisfacterily indicating the vatidity of this

method for steel sheets for DI can.
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Photo.1 An example of micro-structure of the flange crack at actual drawn and ironed

can by Scanning Electron Microscope (S.E.M.)
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Photo.3 Influence of magnetic particle size on the appearance of magneiic particle pattern
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n=(d—dy)/dyx100 (%

n : Expanding ratio at the fracture vccurrence
dy - Initial diameter of drawn and ironed cups
d > Diameter of expanded cups at the fracture

occurrence

Test speed (mm/min) -‘ 2.0
Lubricants Not used
Angle of conical tool (deg! 60
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Table. 4 Defect occurrence detected by magnetic
particle test of tinplate and [Lamb- Waves
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MT result of tinplate ]
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Table 3 Chemical composition and mechanical properties of tinplate sample
h l t
Slab | Temper Chemical compesition (wi%) Mechanica proper s Hardness
mark | designation Y.P. TS EL Hg30T
C Si Mn P S Al Cu ;i (kg/mm?) | (kg/mm?) | (%)
A T1 0 023 | 0. 047 0.27 0.019 | 0.007 | 0.093 | 0.01 24 15 42 50
B T1 40 45 7 14 5 102 1 24 35 19 49
C T1 48 46 29 13 6 104 1 24 36 {38 50
D T1 48 45 29 12 5 1051 1 24 36 37 52
E T1 54 28 31 23 | g 108 1 24 37 16 53
F T1 52 26 36 9| 8 105 1 24 36 37 50




2 Defect detected on upper surface only
i Pelect detected on under surface only
® Defect detected on both surfaces
Fig.1 Distribution of the defects in the tinplate detected by magnetic particle test and
the blanks used for drawn and ironed cups
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Fig.2 Relation between size of inclusions detected
by magnetic particle test of tinplate and
distance between test surface and inclusion
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