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Investigation on Effects of Joints Design Geometry on the Weld Metal Metallurgical
Transformations and Fracture Modesin the ASTM A-128 Hadfield Steel Welding Joints

M. Sabzi Young Researchers and Elite Club, Dezful Brandami& Azad University, Dezful, Iran
R. Kalantaripour Young Researchers and Elite Club, Dezful Brandamg Azad University, Dezful, Iran
A. Monshi Department of Materials and Metallurgic@bllege of Technical, Ahvaz Branch, Islamic Azad

University, Ahvaz, Iran

Abstract

In this study, effects of joints design geometrytba weld metal metallurgical transformations aratture mode in the Hadfield
steel welding joints were investigated. For thispmse, initially 4 austenitized sheets with thickne mm were prepared from
Hadfield steel. Then joints design with two charafeV and X forms were prepared and SMAW processusasd for welding. The
joints mechanical properties were examined by uaidgnsile machine, charpy impact test and micrdhess measuring test. The
evaluation of the microstructures of weld metaliglding joints were conducted by optical microscapy the fracture modes were
determined by scanning electron microscopy exaneinafhe results indicated that with using joingsigin containing chamfered
V-shape in comparison with joints design contairghgmfered X-shape in the Hadfield steel weldeat$oiresulted microstructures
consisted from smaller grains and more carbideipitates. Thus higher microhardness and highedyaeld tensile strengths were
observed. But impact energy and fracture strainredsced. Also, scanning electron microscopy imaggisated the occurrence of
ductile fractures in both joints prepared with Xdavi-shaped chamfered. However as clearly was wsiblscanning electron
microscopy images, using joints design containinghdped chamfered in comparison with joints designtaining V-shaped
chamfered led to occurrence of more ductile fraatun the Hadfield steel weld joints.

Keywords: Hadfield steel, fracture mode, welding joints, weldtal, microstructure.
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1 Scanning Electron Microscopy (SEM)
2 X-Ray Diffraction (XRD)
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