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Influence of Preheating Before Welding on the Microstructure and
Properties of ANSI4130 Material Joints for Blowout Preventers

WANG Qinglu', SANG Deli*’, WANG Yumei', HU Lianhai**

(1. Hebei Bolu Tianbao Petroleum Equipment Manufacturing Co. Ltd. , Xingtai 054000, China;
2. School of Materials and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. Hebei Provincial Key Laboratory of Traffic Engineering Materials, Shijiazhuang 050043, China)

Abstract: ANSI4130 steel is widely utilized in the manufacture of petroleum blowout preventers due
to its excellent strength and impact toughness. This study systematically investigated the effects of
different preheating temperatures (100, 200, and 300 °C) on the microstructure and mechanical
properties of MAG-welded joints of ANSI4130 steel. The results indicate that the phase composition of
the joint is primarily a-phase. The microstructure of the fusion zone in the welded joint mainly consists
of pearlite and ferrite, while the heat-affected zone is predominantly composed of martensite and bainite.
At a preheating temperature of 200 °C, the welded joint exhibits optimal comprehensive performance.
with a hardness value of 245. 4 HV, approaching that of the base material. The tensile property is
outstanding, with an elongation of 18. 2% and a tensile strength of 679. 7 MPa. The fracture mode is
microvoid coalescence-induced ductile fracture. The impact energy in the weld zone reaches 133.3 J, and
the impact fracture mode is cleavage fracture, demonstrating good toughness. This optimized preheating
process effectively mitigates hardening and softening in the heat-affected zone, providing process
guarantees for the safety of blowout preventers.

Key words: ANSI4130; protective atmosphere; weld preheating; microstructure; mechanical prop-

erty



