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A Study on the Computational Structural Analysis Using the
Field Test Data of Onshore Drilling Mud Motor
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{Abstract)

Bottom hole assembly(BHA) is a key component of the drilling system, consisting of

various components and tools(including the drill bit and mud motor) which operate at

the bottom of the wellbore and physically drill the rock. This paper investigates the

dynamic characteristics of the mud motor which is a drilling propulsion tool. And

computational structural analysis is performed to calculate the von-Mises stress and

the safety factor of components constituting the mud motor. In this process, the field

test data of onshore drilling are used for analysis.
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Table 1. Design weight and dimension

Tool weight 1080 kg
Tool length 9.07 m
Outer diameter 165 mm
Hole size 200 ~ 250 mm
Mud density 1010 kg/m3

Distance from bit
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Fig. 4 Boundary conditions for the analysis
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Fig. 7 3-D model of the mud motor bearing section



A2

3AFEUX, UY, U2 7K S94 &=
AA(ANSYS SOLIDI85)E AREoISICH4], REs
T Q9 BES Table 29 Zo] SNCM439
XHE_EL A= 1070 THE, AISI4140 AEE 1A

107H mtEo|th, FRejAe] ARGE 717l A

FEAAE Table 39 e

50| FEAEE AH PIAES B3l &=
8l9ic}, Table 4= SNCM439, Table 5+ AISI4140
Aze] GAE Adkg UeRd 208 SNCM439
9%], AISI4140 4%] AAEHITE. SNCM439 &=
7%= 135,000 psi (930 MPa)S  WHEsli o
AISI4140:8 =71 110,000 psi (750 MPa)E 1t
5ol

HEREo| 2gol= FH o2 WOBR
St Hl 300 kN oJstE A=E|Qlch
g AelA =gHEZL AfEs ofE WEY
(output mandrel) sFeHol 300 kN 3= 3

Fo

Table 2. Main components of the FE model

Material Part

Upper universal joint, split ring,
connecting rod, lower universal joint,
SNCM439 | upper mandrel, lower connecting rod,

output mandrel, radial mandrel,
adjustable mandrel, adjusting crown

Universal joint cap, flow restrictor,
seal sleeve, service sub, straight
housing, thread protector, bushing,
piston housing, adjustable thrust
housing, offset radial housing

AISI4140

Table 3. Material properties

SNCM439 AISI4140
Young’s modulus
MPal 200,000 200,000
Poisson’s ratio 0.3 0.3
Yield strength
IMPal 930 750
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Table 4. Tensile test result of the SNCM439

Table 5. Tensile test result of the AISI4140

No. Yield st?ength Tensile sFrength No. Yield st?ength Tensile sFrength
[psil [psil [psil [psil
A-1 136,677 156,753 B-1 147,458 163,412
A-2 149,495 166,025 B-2 140,166 155,926
A-3 138,042 156,142 B-3 112,350 139,924
A4 155,742 169,790 B-4 120,153 144,163
A-5 155,416 168,537
A6 166,421 178917 Table 6. Analysis result summary
A-7 151,638 164,610
A-8 147,411 164,115 Maximum
A-9 153,295 168,008 Part von-Mises Safety factor
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