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Abstract: The metal-to-metal volumetric power drilling tool is one of the current hotspots in high-temperature drilling
research. It is subject to complex conditions such as metal friction, high-speed erosion, high-temperature corrosion,
torsion, and vibration in the well, which places higher requirements on material selection and manufacturing processes. This
article first investigates the common material composition, mechanical properties and processing performance of the stator
and rotor of the motor in the existing downhole tools, and then analyzes the requirements and difficulties of ultra-deep well
drilling for the metal-to-metal drilling motor parts. The material for the rotor and stator is selected with a new
copper-iron-based composite for the rotor components, Investigation and analysis is also conducted on the existing machining
process with the recommendation put forward, providing a reference basis for the design and service life research on
metal-to-metal power drill motor components.
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Table 1 Chemical composition of iron-based materials %
38CrMoAl  0.35~0.42 0.20~0.45 0.30~0.60 <20.035 1.35~1.65 0.70~1.10 0.15~0.25 <20.035 <20. 030 <0. 030
4145H 0.42~0.49 0.15~0.35 0.65~1.15 =<0.035 0.75~1.20 0.15~0.25 =0.035
42CrMo 0.38~0.45 0.17~0.37 0.50~0.80 =<0.035 0.90~1.20 0.15~0. 25 <0. 030 <0. 030
35CrMo 0.32~0.40 0.17~0.37 0.40~0.70 <0.035 0.80~1.10 0.15~0.25 <0.035 <0. 030 <0. 030
45CrMo 0.38~0.48 0.17~0.37 0.40~0.70 <<0.035 0.80~1.10 0.15~0.25 <0.035 <0. 030 <20. 030
®2 BEMBAFMERE
Table 2 Mechanical properties of iron-based materials
W PR IE o1,/ JE IR o/ R o5/ Wi R ¢/ HB 55 i A/ i I o/
MPa MPa % % J (Jeem™?)
38CrMoAl =980 =835 =14 =50 <229 =171 =388
4145H =1000 =880 =17 =50 <270 =80 =88
42CrMo =1080 =930 =12 =45 <217 =63 =78
35CrMo =985 =835 =12 =45 <229 =63 =178
45CrMo =930 =785 =12 =50 <229 =63 =78
F3 KREMBEEREILL
Table 3 Comparison of characteristics and uses of iron-based materials
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Table 4 Copper-based materials composition, properties and uses
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