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Abstract : High velocity oxygen-fuel thermal spray coating of the WC-Co cermet material is a well-established
process for modifying the surface properties of the structural components exposed to the corrosive and wear attacks,
and also these coating are well-known method to improve the fatigue strength of material. In this study, HVOF coated
SM490B are prepared to evaluation of the effect of coating on tension and fatigue crack growth behavior. The pre-crack
of the fatigue crack growth test specimens machined at deposited material area, heat affected zone and boundary,
respectively. Through these test, the following results are obtained: 1) Tensile strength was about 498 MPa, and fracture
occurred on base metal area. 2) The fatigue crack of coated specimens propagated more rapidly than non-coated
specimen in all specimens. 3) In the same coating thickness specimens, the specimens with pre-crack at boundary more
rapidly propagated than the specimens with pre-crack at HAZ and deposited material area. These results can be used as
basic data in a structural integrity evaluation of rolled SM490B weldments considering HVOF coating.

Key words : High velocity oxygen-fuel thermal spray coating(Z 1% -8-A} 3 ¥)), Fatigue crack propagation(¥] & 7+
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Table 1 Chemical composition of SM490B(Wt.%)
C Si Mn P
0.18 0.55 1.60 0.035

(a:45°+10°-5°, T:4.8 <t < 40,R:6 mm)
Fig. 1 Shape and dimensions of V groove for weld

Fig. 2 Welding specimen
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Fig. 3 Photograph of tension test specimen

(a) Photograph of HVOF coated specimen
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(b) Shape and dimensions of specimen
Fig. 4 Specimen for fatigue crack growth test(CCT type)
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(b) Boundary region of HAZ and deposited metal area
Fig. 5 Micrographs of SM490B weldments
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w(b) HAZ

(¢) Deposited metal area
Fig. 6 Magnification view of the BMA, HAZ and DMA
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The Effect of High Velocity Oxygen Fuel Thermal Spray Coating on Fatigue Crack Growth Behavior for Welded SM490B

Table 2 Micro-Vickers hardness of SM490B weldments

Deposited | Boundary HAZ Base
metal zone metal
Original specimen 207 184 206 182
Coated specimen
(thickness 100m) 723 ’ 805 | 700
Table 3 Tension test result of SM490B weldments
Yi Tensil
o | s | E | poisens
[MPa [MPa] [GPa] ratio
Test result 367 498 197 0.3
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Fig. 8 Relationship between stress intensity factor AK and crack growth rate da/dN
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Fig. 10 Fractographs of coating area for HAZ specimen

(b) Striations

(a) Fatigue region
Fig. 11 Fractographs of fatigue area for HAZ specimen
(Coating thickness 100um)
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