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Plastic Deformation of Galvannealed Coating in Compressive Stress

Keiji MUNEKANE, Yoshinari NUNOMURA and Takayuki TAKASUGI

Synopsis : Deformation response such as plastic deformation in galvannealed coating layer under Vickers indentation, uniaxial compression and rolling

deformation was investigated by scanning electron microscopy and X-ray diffraction analysis for measuring half width value of diffraction

peaks. In the region around Vickers indentation hole, initiation and subsequent propagation of the cracks were not observed but extrusively

developed protuberance was observed. This result suggests that plastic deformation caused by the Vickers indentation takes place in the coat-

ing layer. In uniaxial compression and rolling deformation, thickness reduction of the coating layer paraborically increased with increasing

specimen (coating + Fe-substrate) reduction, suggesting that macroscopic plastic deformation takes place in the coating layer. Also, it was

found in these deformation modes that the interface between coating layer and Fe-substrate changes to irregularly shaped plane as the defor-

mation increases, accompanied with many cracks in the coating layer. By the X-ray analysis for the specimens subjected to uniaxial compres-

sion and rolling deformation, it was shown that the apparent plastic deformation takes place not only in &,-phase layer but also in I-phase

layer.
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Table 1. Chemical composition of steel substrate.
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Table 2. Coating weight and chemical composition of
coating layer.

Coating Chemical composition (mass%)
weight (g/m?) Zn I Fe Al
Front side 1024 88.37 11.04 0.59
Back side 110.4 88.97 10.51 0.52

20mm/A / Steel sheet
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Fig. 1. Schematic illustration of lap-shear test.
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" ‘Stee substrats

Fig. 3. SEM images of an indentation in cross section of coating layer and steel substrate.
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Fig. 4. SEM images of coating layer after compression
test. (a) Surface and (b) cross section.
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Fig. 5. SEM images of GA coating layer after rolling. (a) Surface (b) longitudinal and (c) transverse sections.
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Fig. 6. SEM image of GA coating layer after lap-shear test for undeformed sheet ((a) coating and (b) substrate sides) and de-

formed sheet ((c) coating and (d) substrate sides).
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Fig. 7. X-ray diffraction patterns of (a) coating side and (b) Fe-substrate side of fractured specimen which was not subjected to

rolling deformation.
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Fig. 9. X-ray diffraction patterns of coating surface. Speci-
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