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Mechanical characteristics of flexible shaft in flexible motor load transfer
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Abstract: Flexure shaft is a key component for torque transfer between the joints of ultra-short radius flexible motor
units. Aiming at the failure phenomena such as fracture of flexure shaft in the drilling process of ultra-short radius
flexible motor, this paper carries out mechanical modelling and design strength checking of the internal flexure shaft of
the flexible motor, uses finite element simulation to carry out stress analysis on the stress state of the flexure shaft in
the torque transmission process of the flexible motor, and tests the mechanical properties of the flexible motor through
indoor teststo analyse the mechanical properties of flexure shafts. The results show that the root and spline contact
surfaces of the flexure shaft are the stress concentration areas in torque transmission, and the fatigue life of the flexure
shaft can meet the requirements of continuous downhole operation. The finite element analysis and indoor tests show
that the flexure shaft can transmit torque of 500N*m, which can realise the internal torque load transmission of the
flexible motor under alternating bending and torsional stresses. This provides an important theoretical basis for the
drilling process of ultra-short radius flexible motors in the development of horizontal wells, and provides a new type of

technical means to improve the drilling length and drilling efficiency of the horizontal section of ultra-short radius
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horizontal wells.
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Fig.1 Schematic diagram of flexible shaft connection

between flexible motor units
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Fig.2 Schematic diagram of flexible shaft
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Fig.3 Equivalent force cloud of flexible shaft

under different loads
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Fig.4 Concentration of stresses in the flexible

shaft load transmission

G IEAT 34k Ry A v X, D4k B T AR Kk AR
A2 1o 32 F% 3 B Bl AR B DX 2 5 00 7 A ) AR
T, @A Nk i 1 T B R TR T S e
Bl i A o b A A B B A 3 B TR A S R
AR AR TR T 2 | AR B R 0 SR R O G o B X B A
A7 A B BRSSO B il ARG kA7 S5 R A X 48
SR FH v A R 3R T Ak B O 20 O R AR IS B
B HLRE 500 Nem AE H T #4955 2800 1 #E 47 A BRIT 73
Br (& 5) o ddad % He P 3Ce) FIET 5 A 45t [ S5 415



5285 1

S8 HRAE SRR A AT A4 1 B A g 2 R AT Y 81

FAF T Bl R w0 ) A rh LG A B A . X
Y G IS R Pr g ) A (S AN =
e B IR A AR A AR L P B AR E

ﬂg

X
/

S

5 HESONmERATRUEGHRBERL AR
Fig.5 Optimised flexure shaft equivalent stress

cloud under torque 500N-m
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Fig.7 Titanium alloy flexure shaft physical rendering
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Fig.6 Fatigue life of flexible shaft at maximum torque
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Fig.8 Indoor testing of mechanical properties of

flexible motors
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Fig.9 Speed-torque change rule of flexible motor with

different displacements
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