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Stress Distributions on Interface and Surface
of Sprayed Coating Material with Notch
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A three-point bending test with a notch provides an evaluation of the strength of material sprayed on base
metal by plasma arc; its specimen has a notch perpendicular to the surface of the sprayed coat. This test,
however, gives an interesting result; interface cracks, in thick coating, initiate from the notch tip of the speci-
men without surface cracks, while surface cracks, in a thin coating, initiate before interface crack initiation in
the notch of the specimen. This investigation has conducted to clarify this difference in fracture appearances,
and to obtain stress distributions in the interface between sprayed material and base-metal in the notched
material subjected to three-point loading. A two-dimensional elastic finite element method(FEM) has been
carried out for the model of sprayed material with thin and thick coating: 0.2mm and 0.8mm coating thick-
ness. High stress concentration is applied near the notch tip in the vicinity of the interface of base metal and
sprayed coat. The stress perpendicular to the line of the interface in thick coating is smaller than in thin
coating. The stress parallel to the line of the surface at the surface of the sprayed coat is almost zero near the
surface of the notch, gradually increases, and is constant at a certain distance far from the notch. In thick
coating, the stress perpendicular to the interface near the notch is greater than the stress of parallel to the
surface at the surface. In thin coating, on the other hand, the stress parallel to the surface of the sprayed coat
is greater than the stress perpendicular to the interface. Therefore, it is clear that the differences in the
amounts of the stresses near the notch and at the surface cause the difference in the location of crack initiation
as above mentioned.
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Table 1 Mechanical properties

Young's modulus, E (MPa) Poisson's ratio, v

Base metal 2.0X10° 0.3

Sprayed coat 1.2 X10° 0.3
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Fig. 1 Analysis model
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Fig. 2 Comparison of crack initiation in thick and thin coat
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Fig. 3  Stress distribution along interface line on base  Fig. 4  Stress distribution along interface line on coat
metal side for 0.2mm coating thickness side for 0.2mm coating thickness



IR & % b OVEE RIEM ORI B & OREOISHSH 163

—

T T T T
I:IOtCP Base metal side * IN Notchi Coat side * IN

o
oo

(MPa)
=)
e
e
o0
—>H<—
~«
=
Py

> 0.4+
=
© o2k
N
o)
0
0.2 -0.2 . L L L
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3
Distance from center of notch, x (mm) Distance from center of notch, x (mm)
Fig. 5 Stress distribution along interface line on base Fig. 6  Stress distribution along interface line on coat
metal side for 0.8mm coating thickness side for 0.8mm coating thickness
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Fig. 7 Stress distribution along surface line for Fig. 8 Stress distribution along surface line for
0.2mm coating thickness 0.8mm coating thickness
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Fig. 9 Comparison of affected zone by free surface effect in thin coat and thick coat
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Fig. 10 Effect of coating thickness on stress distributions along interface and surface
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