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Investigation of the effect of inter-pass annealing heat treatment and
lubricant on the cold drawing behavior of Inconel X750 superalloy during
cold wire drawing process
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Article Information Abstract
Original Research Paper In the present study, the effects of annealing temperature and time—within the temperature range of 950
Received: 9 March 2025 to 1100 °C and durations from 1 to 4 hours—on the microstructure and mechanical properties of wire
Accepted: 13 August 2025 made from Inconel X-750 superalloy, produced by cold drawing, were investigated through
microstructural analysis, mechanical testing, and surface roughness measurements. The initial ingot was
Keywords: cast using vacuum arc remelting, and its diameter was reduced from 25 mm to 2 mm through hot groove
Inconel X750 Superalloy rolling. To enhance ductility, the wires underwent annealing. Annealing reduced the tensile strength from
Hot Caliber Rolling 1600 to 800 MPa and increased elongation from 6% to 70%. As annealing time increased, grain size and
Cold Wire Drawing elongation increased, while tensile strength decreased. During the wire drawing process, the initial wire
MoS2 underwent six stages of annealing and eleven passes of cold drawing to reach a final diameter of 1 mm.

Among the tested durations, the optimal annealing time was 4 hours. Microstructural examinations
revealed that interpass annealing led to recrystallization and structural recovery, enhancing workability
and allowing further drawing passes. Additionally, the use of a lubricant containing molybdenum disulfide
reduced friction, thereby improving the cold formability of the wire, reducing the number of required
annealing steps from six to three, increasing tensile strength from 900 MPa to 1300 MPa, and decreasing
surface roughness from 3.8 to 2.6 pm.
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