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Abstract: A grade HY sucker rod in an oilfield fractured at the trasition between wrench side and external
thread step during service. The fracture cause was studied by fracture morphology observation, chemical
composition analysis, microstructure observation, hardness test and finite element simulation. The results show
that the fracture mode of failed sucker rod was brittle fracture, and the crack source was located at the edge corners
of the transition position between the wrench side and the external thread step. The cause of fracture was the
content of carbon and molybdenum elements lower than that of the standard requirement and higher content of
ferrite in microstructure led to insufficient hardenability and strength of sucker rods, and the transition fillet radius

between the wrench side and the external thread step did not meet the standard requirement and there were pit

defects on the surface of the transition position, resulting in greater stress concentration.
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Fig. 1 Overall macromorphology (a) and fracture macromorphology (b) of failed sucker rod
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Fig.2 SEM morphology of fracture of failed sucker rod: (a) crack source; (b) crack stable propagation region and

(c¢) instantaneous fracture region
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Table 1 Chemical composition of failed sucker rod (mass) %
iH C Si Mn P S Cr Mo Ni Cu
S A 0.244 0.316 0.642 0.025 0.005 0.954 0.144 0.020 0.111
P 1 fE 0.26~0.33  0.17~0.37  0.40~0.70 <0.025 <0.025 0.80~1.10  0.15~0.25 <0.30 <0.20
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Fig.3 Microstructures of wrench side of failed (a—c) and unfailed (d) sucker rod: (a) surface layer;
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Fig. 4 Hardness distribution curve on cross section of

sucker rod wrench side
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Fig.5 Finite element model of sucker rod
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Fig. 6 Mises stress contour of sucker rod
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Fig.7 Mises stress contour of sucker rod with transition

fillet radius of 25 mm
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Fig.8 Stress distribution of axial direction surface (a) and circumference on cross-section in transition location (b)

of sucker rod with transition fillet radius of 25 mm
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