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ABSTRACT

1ICrNi2W2MoV is a new martensitic heat-resistant stainless steel with high room
temperature strength and high temperature endurance, good toughness and oxidation
resistance and good weldability. Therefore, it is currently widely used in the manufacture of
high temperature bearing components for a variety of aircraft engines. Laser welding has the
characteristics of large aspect ratio, small heat affected zone and small welding deformation.
It is easy to realize automation in industrial production and is widely used in the field of
aviation component manufacturing. Laser welded joints are an important joining technology
in the manufacture of aerospace components. The quality of joints directly determines the
service life and service safety of these aerospace components. Therefore, this research on the
laser welding process of 1Crl INi2W2MoV martensitic heat-resistant stainless steel, looking
for a high-quality joint method, is of great significance.

In this paper, 1Crl11Ni2W2MoV steel plate is welded by laser welding at different
welding speeds. Laser welding of martensitic heat-resistant stainless steel is carried out by
observing and measuring the macroscopic morphology of the welded joint, observing the
microstructure of the joint and measuring the microhardness of the joint. The macroscopic
microstructure of the joint was characterized. The mechanical properties of the joint were
evaluated. The effects of different welding speeds on the formation, microstructure and
mechanical properties of the joint were obtained.

The results show that the welded joints are well formed at different welding speeds
from 1 m/min to 6 m/min, the weld surface is not oxidized, and no weld cracks are produced.
The penetration and width of the weld are reduced as the welding speed increases. The
microstructure of the weld zone is all fine grained martensite structure with a hardness
between 647 HV and 660 HV. The area of the heat-affected zone that closely adheres to the
weld line has a part of ferrite-remaining martensite structure with a hardness of 625 HV to
638 HV. The middle zone of the heat affected zone is a full martensite structure with a
hardness between 638 HV and 647 HV. The heat-affected zone is close to the base metal
region and is a soft tempered sorbite structure with a hardness of 420 HV to 450 HV. The
base metal structure did not change to lath martensite and the hardness was between S00HB
and 550HV.

KEY WORDS:ICr11Ni2W2MoV; Laser welding; Heat affected zone;microstructure ;
microhardness
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