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 ABOUT IBEX 

 
IBEX Drilling Solutions is a privately owned Midland, 

Texas based company that offers the RAM mud 

lubricated-style downhole motor for rental or purchase 

options and are available for straight, directional, or 

horizontal drilling applications.  IBEX’s main goal is to 

provide the highest quality equipment to our 

customers so that we may support their needs to drill 

as efficiently and economically as possible in various 

applications. 

 
MOTOR HANDBOOK 
 
This motor handbook contains technical information 

including specification sheets, diagrams, tables, and 

charts for the various sizes and configurations that 

IBEX offers.  This handbook is to be used for 

reference purposes only. 

 

DISCLAIMER 
 
The interpretation of the information and how it is 

used by the customer is the sole responsibility of the 

customer or end user and is subject to change at any 

time.  IBEX is not responsible for the end result of 

work based on the information given in this motor 

handbook.  Please contact any of IBEX’s locations if 

there are questions not answered in this handbook. 

 
 

IBEX Drilling Solutions 
3801 N CR 1108 

Midland, TX 79706 
 

630 Aurora Business Park Dr 
Conroe, TX 77301 

 
Main: 432-458-3340 

website:  www.ibexds.com 

http://www.ibexds.com/
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INTRODUCTION 
 

Mud Motor Design 
 

IBEX offers the RAM mud lubricated-style downhole 

motor which are available in multiple diameters for 

straight, directional, horizontal or RSS assist drilling 

applications.  The RAM is a fully redesigned tough 

and versatile mud motor that offers the performance 

necessary for a variety of drilling applications. 

 

These motors feature a sleeve on sleeve upper and 

lower radial bearings that provide radial support plus 

controlling the flow of the fluid through the bearing 

stack. The motors also feature multiple tiers of 

hardened thrust-bearing races and rock bit balls that 

provide the endurance to withstand long continuous 

run times in any drilling environment.  

 

The power sections provided by IBEX offer several 

ranges of bit speeds and torques which can be set up 

to function in both low or hot hole temperatures and 

inverted mud systems. IBEX motors are available in 

multiple speed and torque ranges for various 

downhole applications. Also, IBEX mud motors are 

designed to meet very high criteria with the primary 

focus on reliability and simplicity. This produces an 

extremely tough and versatile mud motor, which 

provides the end user with the performance 

necessary for a variety of drilling applications. 
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Mud Motor Features 
 
• The RAM bearing assembly features a typical 

stack up of thrust bearing races and rock bit balls 

along with upper and lower radial bearings 

providing increased axial and radial load 

capabilities that reduces the stresses on 

individual components within the bearing 

assembly providing extended run times and 

reduced operating costs. 

• The RAM offers multiple driveshaft assemblies 

including a Hybrid Flex Shaft, Jaw Clutch, and 

our patent protected Lobe Coupling.  All the 

driveshaft assembly designs convert the 

eccentric rotation of the rotor into concentric 

rotation for input into the bearing assembly.  The 

driveshaft transfers the thrust load from the rotor 

caused by the pressure drop across it.  All 

driveshaft assemblies are re-buildable and re-

useable, which can be easily assembled or 

disassembled. 

• The RAM motors are assembled with fixed bend 

or straight housings. Fixed bend housings can be 

manufactured from 0° to 3° to achieve the 

desired build rates during the run.  The straight 

housings are primarily used for Rotary Steerable 

Assist applications when additional output of the 

RSS tool is needed. 

• The RAM mud motors are assembled with 

multiple power section models that produce 

various speed and torque outputs to 

accommodate customer needs.  All stators are 

lined with high durometer hard rubber elastomers 

which produces maximum power section output. 
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01 INTRODUCTION  

 

IBEX DRILLING SOLUTIONS 
 

• The RAM mud motors are assembled with a top 

sub/rotor catch assembly that will allow for the 

entire motor to be retrieved should any housing 

connection including the top stator connection 

fracture or backoff.   
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SERVICE QUALITY PLAN (SQP) 
 
The IBEX Service Quality Program (SQP) policy 

establishes our commitment to continuous 

improvement and providing first class services to our 

customers.  By doing so, IBEX will provide the highest 

quality equipment to our customers so they can 

operate with the confidence that their operation will 

run successfully. IBEX’s goal is to: 

 

• Provide the highest-quality services to our 

 customers. 

• Expand, improve, and add value to the   services 

that we provide. 

• Continuously focus on service quality to improve 

IBEX’s Quality Management System that ensures 

the company is run at the highest level to support 

our customers’ needs. 

• Challenge our employees to be responsive to the 

customer’s expectations and “do it right the first 

time.” 

• Provide services that exceed our customer’s 

expectations every time. 

• Evaluate the effectiveness of the SQP system 

which allows IBEX to continuously develop and 

improve. 

• Involve employees so they may take pride in their 

workmanship and commitment to quality. 
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MOTOR COMPONENTS 
 
Bearing Assembly 
 
The bearing assembly transfers the rotation of the 

rotor, through the driveshaft, to the drill bit.  It carries 

the compression thrust load created by weight on bit, 

and the radial and bending loads created while 

directional or steerable drilling.  The assembly also 

carries the tension created when off bottom thrust 

loads are produced by the pressure drop across the 

rotor and the drill bit, as well as any load caused by 

back reaming.  The bearing mandrel bit box is the 

lower most connection of the mud motor and is 

manufactured with an API tool joint box thread.   

   

Maximum Bearing Assembly Life 
Maintaining the proper flow rate and WOB will 

significantly increase bearing assembly life.  Refer to 

the motor specification sheets given in Section 4 

“Motor Specifications”. 

Exceeding maximum flow rate can cause the radial 

bearings to wash.  Exceeding maximum WOB can 

cause the thrust bearings to wear prematurely. 

 
Driveshaft 
IBEX offers Single and Double Articulated driveshaft 

designs capable of withstanding the high torque of 

extended power sections and can be run with bend 

settings up to 3° depending on the driveshaft design 

used.  
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The driveshaft assembly converts the eccentric 

rotation of the rotor into concentric rotation for input 

into the bearing assembly.  The driveshaft transfers 

the thrust load from the rotor caused by the pressure 

drop across it.  The driveshaft assembly is also re-

buildable and re-useable which can be easily 

assembled or disassembled. 

 The Single Articulated driveshaft consists of a single 

universal joint connecting to the bearing assembly 

and lower rotor connections.  The Single Articulated 

assembly is lubricated, sealed, and pressure 

balanced. The Double Articulated driveshaft assembly 

consists of upper and lower universal joints along with 

a center driveshaft.  The upper universal joint 

connects to the lower rotor connection and the lower 

universal joint connects to the bearing assembly 

connection.    The Double Articulated assembly is not 

sealed and can run at any temperature.   

 
Fixed Bend Housing  
IBEX motors can be assembled with a fixed bend 

housing which also are manufactured in various bend 

angles ranging from 0° - 3°. 

 
Power Section 
 
IBEX offers multi-lobe power section configurations.  

The power section is a Moineau pump operated in 

reverse when drilling fluid pressure is applied. It 

transforms the hydraulic energy from the drilling fluid 

pressure to mechanical energy which rotates the 

driveshaft in turn rotating the bit.   

 

 

 

2-2 



02 MOTOR COMPONENTS  

 

IBEX DRILLING SOLUTIONS 
 

The power section consists of a helical shaped rotor 

with a multi-lobe cross section that forms a helix 

which runs inside the stator.    

The stator tube has an elastomer liner that is bonded 

to the ID of the tube.  The stator elastomer liner is 

similar to the shape of the rotor.  However, it has one 

additional lobe than the rotor which creates adequate 

clearance allowing the rotor to rotate within the stator.  

The rotor forms a continuous seal lengthwise with the 

stator at their contact points creating wedge shaped 

cavities. When drilling fluid pressure is applied to 

these cavities, the rotor is forced to rotate within the 

stator. 

The stator, having one more lobe than the rotor, has a 

pitch length which is longer than the rotor’s.  The 

stator pitch length can be calculated by dividing the 

number of stator lobes by the number of rotor lobes.  

The power section configurations are designated by 

the ratio of their lobes. Generally, as the number of 

lobes increases so does the torque.  Then the speed 

decreases.  Another factor affecting torque is the 

number of spirals each lobe translates over the length 

of the rotor.  One complete spiral is referred to as one 

stage.  

Extended power sections offer increased torque 

without reducing speed by increasing the overall 

length and number of stages. 
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Power Section Fit 
The power section fit is established by obtaining the 

rotor and stator interference or clearance fit.  This is 

the difference between the stator minor diameter 

(lobe peak to lobe peak) and the rotor mean diameter 

(lobe peak to lobe valley).  

The power section fit is determined by the bottom 

hole temperature (BHT), mud type, etc.  Generally, 

where the BHT is low, the rotor is sized slightly larger 

than the stator creating an interference fit of the 

power section. Increasing the rotor and stator 

interference increases the sealing surfaces thereby 

producing larger pressure drops but decreases stator 

life as the elevated frictional forces can cause 

elastomer wear and/or premature chunking.  

In applications where the BHT is high the power 

section fit is decreased. Elevated temperatures 

require that the power section fit be reduced to 

achieve clearance (negative) fits. Clearance fits 

and/or flush fits (rotor mean diameter and stator minor 

diameter are the same size) are generally used when 

downhole circulating temperatures are expected to be 

above 200°F. To achieve fit accuracy, the stator 

should be measured at 75°F.  If the temperature 

exceeds 75°F, the measurements can be calculated 

to ensure accuracy of the stator and subsequent 

power section fit. 
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Increasing Power 
Increasing the power output is achieved by increasing 

the length and number of stages of the power section.  

Since rotor/stator power is proportional to the number 

of stages of a power section, increasing the number 

of stages increases power. This can be accomplished 

by using an extended length power section. Extended 

power sections are used to produce more torque or to 

produce an equivalent amount of torque at a lower 

pressure drop, increasing power section life.  

 

Factors Affecting Power Section Life 
 
The most common mode of failure in power sections 

is damage to the stator elastomer.  This is commonly 

known as chunking.  “Chunks” or pieces of stator 

elastomer are torn or pulled away. This is caused 

when the frictional forces between the rotor and stator 

exceed the tensile strength of the elastomer. 

 

Power section life can be lengthened by following the 

recommendations outlined below: 

• Never exceed the recommended maximum 

operating differential pressures shown on the 

motor specification sheets given in Section 4 

“Motor Specifications”.  

• Never exceed the recommended maximum flow 

rate shown on the motor specification sheets given 

in Section 4 “Motor Specifications”. 

•  Be certain that the correct power section fit is 

chosen for the mud type and temperature.  
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• When using oil-based drilling mud, consider the 

downhole operating temperatures as well as the 

aniline point (AP). The AP (i.e. temperature) of an 

oil is an indication of its tendency to cause 

swelling of the stator elastomer and is a measure 

of the oil’s aromatic content.  The lower the AP, 

the greater the swelling tendency.  Generally, 

stator elastomer or bond degradation increases 

when the AP is lower than 160.  The   aniline    

point    gives    a measure of the solvent power of 

a petroleum product for aniline, which is related to 

its solvent power for many materials.   

• Running a motor in oil based fluids at 

temperatures above the oil’s AP allows the 

aromatic portion of the oil to penetrate and swell 

the elastomer which will reduce the strength and 

hardness.  As the swelling increases the 

interference fit between the rotor and stator also 

increases.  This will result in additional heat build-

up which will lead to rapid destruction of the 

elastomer.   

•   Larger power section fits will minimize the 

potential for premature chunking. 

• Avoid or minimize motor stalls. 

• Minimize the amount of trash (metal filings, etc.) in 

the drilling mud system. 

• Monitor the age and condition of stator elastomer.  

Doing so can help reduce failures and assist in 

determining when to reline stators. Consult the 

power section manufacturer for their 

recommended “shelf life” criteria. 
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Rotor Jetting 
Higher flow rates can be achieved by jetting the rotor 

using tungsten-carbide nozzles.  Rotor nozzles allow 

higher drilling fluid circulation rates by diverting a 

portion of the drilling fluid through the center of the 

rotor. They can also be used to reduce bit speed at 

high flow rates.  NOTE: The rotor must be gun drilled 

to allow for the fluid to bypass. 

When the drilling requirements are within the 

operating criteria, either a solid rotor is used, or the 

rotor is fitted with a plug to prevent fluid bypass. 

The following hydraulic equation may be used to 

determine jet size.  

                            ___________________ 
A  =  √ (Q2 x W) / (P x 10,858) 

 
Where:  A = Total cross sectional flow area of jet (in.2) 

    
   Q = Circulation rate (gpm) 
   W = Drilling fluid weight (ppg) 
    P = Differential pressure (psi) 
 

 

Refer to Table 2-1 for the flow area of a particular jet 

size or Table 2-2 for the bypass flow for a particular 

jet size at a given differential pressure. 

 

Refer to Section 5 “Formulas” for other hydraulic 

calculations.  
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Table 2-1 Jet Size 
 

Table 2-1 Rotor Jet Size and Flow Area 
Jet 
Size 

Flow 
Area 

Jet 
Size 

Flow 
Area 

(in) (in2) (in) (in2) 
6/32 0.028 15/32 0.172 
7/32 0.038 16/32 0.196 
8/32 0.049 18/32 0.249 
9/32 0.062 20/32 0.306 
10/32 0.077 22/32 0.371 
11/32 0.093 24/32 0.442 
12/32 0.110 26/32 0.518 
13/32 0.130 28/32 0.601 
14/32 0.150 30/32 0.690 
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Table 2-2 Rotor Jet Bypass Flow at Various 
Motor Differential Pressures 
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Top Sub 
 
The top sub is the upper most portion of the                                                                    

mud motor with an API tool joint box thread.  The 

lower end of the top sub is an IBEX designed thread 

form that connects to the upper box thread of the 

stator.  All top subs are bored for a float valve. 

 
Rotor Catch 
The rotor catch is a standard motor component which 

is inserted into the top of the rotor and runs inside the 

top sub.  Its main function is to “catch” the entire 

motor in the event of a fractured or backed off 

housing connection including if this occurs at the 

upper stator/top sub connection. 
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Job Preparation 
 
Motor Selection 
Fluid type, rotary speed, bitt speed, hydraulics, 

circulating fluid data, formation characteristics, and 

motor diameter are some of the requirements 

needed to specify the proper motor. 

 
Power Section Selection 
The power section selected must provide the 

proper performance for the drilling application and 

is selected based on the power section’s output vs. 

the bit that is used and formation both are being run 

in. 

 
Motor Bend Angle 
The bend angle is determined by the required build 

rates in degrees/100 ft. and can be found on the 

motor specification sheets given in Section 4 “Motor 

Specifications” to determine the proper build rates.  

 
Rotor Jet Sizing 
A rotor nozzle jet can be used to bypass flow 

should the flow rate exceed the recommended 

maximum. The nozzle is fitted in the rotor catch 

which allows a portion of the fluid to bypass through 

the ID of the rotor. This option must be selected 

prior to shipping to the rig. (Refer to Table 2-1 and 

Table 2-2 for jet sizing.) 
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Top Sub and Bit Box Connections 
It is necessary that the proper top and bottom 

connections of the motor be requested prior to the 

motor being assembled to match those being run at 

the rig site.  

 
Stabilizers 
It is recommended that the stabilizer be under gage 

by no less than ⅛” and not exceed ¼.”  A ring gage 

should always be used to ensure that the stabilizer 

is within specification. If a screw on stabilizer is not 

required and either a screw on thread protector 

must be threaded to the bearing housing or a true 

slick bearing housing must be used.  

 
Pre – Run Motor Evaluation and Set Up 
Visual Inspection 
A visual inspection of the motor is recommended to 

check for any signs of external damage to the 

motor. 
 
Stabilizers 
If the bearing housing is threaded for a stabilizer, 

be sure that a stabilizer or screw on thread 

protector is used (Refer to Table 4-2 in Section 4 

for recommended sleeve torque values). 
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Bearing Assembly Wear Measurements (Push / 
Pull) 

 
Follow the steps below to determine if a motor is 

within acceptable wear limits for new or continued 

operation before or after a motor is run.  

 
1.Measure the off bottom or tension gap between the 

lower housing and bit box when the motor is 

hanging above the rig floor (Refer to L2 in Figure 

1). 
2.Measure the on bottom or compression gap when 

the motor is standing on the rig floor (See L1 in 

Figure 3-1). 
3.For new or used motors subtract the hanging gap 

minus the standing gap (L2 - L1). 
4.Lay the motor down if the difference between         

the hanging or standing gap exceeds the push/pull 

measurements in Table 3-1. 
 

Figure 3-1 Push / Pull Measurements 
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Table 3-1 Push / Pull Measurements 
 

RAM Push-Pull Measurements 
Motor Size Max On Rig Floor 

5" .130" 
5 3/8" .135" 
5 1/2" .135" 
6 5/8" .145" 
6 3/4" .145" 
7 1/8" .145" 
8 1/4" .170" 
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Running IBEX Mud Motors 
 
Running In 
When the motor is set at a non-zero bend angle it is 

recommended to run in the hole at a controlled rate 

and should be done when running the drill string 

through the blow out preventers, casing shoes, liner 

hangers, ledges, or key seats to ensure that the 

motor or drill bit does not hang up.  Do not run into 

bottom or “bottom fill,” as it could plug the bit or 

damage the motor. 

 
A straight motor can be run in the hole normally. 

 
Starting the Motor 
1. Begin circulating the motor “off bottom” allowing 

the bit to turn freely.  

2.Continue circulating until the desired flow rate is 

achieved.  

3.Maintain flow rates within the recommended 

min/max range. Doing so will reduce the potential 

for motor damage.  

4.Record the off-bottom pressure. 

 
Drilling 
1.Slowly lower the motor to bottom. Once on 

bottom and weight is applied, the standpipe 

pressure will increase producing differential 

pressure. 

2.Slowly increase the weight on bit (WOB) until the 

desired rate of penetration (ROP) has been 

achieved. The WOB will likely need to be 

adjusted to maintain the optimal ROP.  
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The standpipe pressure will gradually increase after 

hole cleaning due to the hydraulic energy required 

to lift the cuttings. Therefore, it may become 

necessary to periodically recheck the off-bottom 

pressure. 

Bit torque is produced while the motor is on bottom.  

The torque is directly proportional to the difference 

between the on bottom and off bottom pressure.  

•  As the WOB is increased so does the bit torque.  

•  As the bit drills off, the WOB, pressure, and 

torque decrease. Therefore, the standpipe 

pressure gage can be used as a torque indicator. 

 
Rotary RPM 

     Fatigue loading on the motor can be produced 

when the bend settings are within recommended 

values. Therefore, it is recommended that the rotary 

speed not exceed the values in Table 3-2. Doing so 

will reduce the rotational bending fatigue loads 

across the motor which will reduce the potential for 

a motor failure.  
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Table 3-2 Rotary Speed Guidelines 
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Stalling 
When a stall occurs the drill bit becomes overloaded 

causing the differential pressure to increase and the 

ROP to decrease to zero. When this occurs, the 

drilling fluid distorts the stator elastomer and flows 

through the motor without the rotor turning.  

 
The steps below are recommended to immediately be 

followed should a stall occur. 

 
1.  Immediately shut down the rotary table. 
2.  If needed, shut the pumps off. 
3.  Slowly release the trapped torque using the 

rotary table break. 
4. Lift the bit off bottom. 

 
If the above stall procedures are not followed, the 

following may occur.”  

 

•  The trapped torque in the drill string will be released 

which can cause motor connections to backoff or 

cause damage to other components in the BHA.  

•  If continuous circulation through a stalled motor or 

repeated stalling occurs, the stator elastomer can 

become damaged causing chunking to occur along 

with the potential for internal motor component 

damage. 
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Bit Pressure Drop 
The bit pressure drop should not exceed 1500 PSI.  

Exceeding this value increases the chance of bearing 

failure. 

 

Tripping Out of the Hole and Surface Checking 
•  No special procedures are required when tripping 

out of the hole.  

•  When the motor reaches the rig floor, a visual 

inspection is recommended to check for any signs 

of external damage to the motor. Also check for the 

bit push/pull measurements and record. 

•  Prior to laying down or racking back the motor for 

an extended period of time, it is recommended to 

pump fresh water through the motor, so it is flowing 

out of the bit box or bit jets.  Doing so will flush out 

any oil base or elevated brine content drilling fluids 

that can cause damages to the motors internal 

components in general or should it be rerun.  
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IBEX DRILLING SOLUTIONS 

Drilling Fluid Selection 
Selecting the proper drilling fluid is important to 

extending motor life and performance as well as 

aiding in drilling operations. Various fluid additives 

can be detrimental to the rotor and/or stator 

elastomer. 

 
Chlorides 
Drilling fluids containing chlorides, especially at 

elevated temperatures, can considerably reduce rotor 

and stator life due to corrosion.    

Although some motor companies offer tungsten 

carbide rotors for high chloride content applications, 

the majority offer chrome coated rotors. The effects of 

chlorides can be detrimental to rotor’s chrome 

coating. Therefore, if chrome rotors are used, the 

chloride concentration should not exceed 30,000 

PPM.  

 
Oil Based Mud 
IBEX mud motors can be run in oil base mud (OBM) 

provided the operating temperature is less than the 

aniline point (AP) of the oil. The AP is an estimated 

value of the oil’s aromatic content. 

If a motor is run in oil base fluids at a temperature 

above the oil’s AP the aromatic portion of the oil will 

penetrate the stator elastomer causing it to swell, 

reduce the hardness, strength and require reline after 

each run – To minimize the potential for chunking, a 

looser fit power section with less interference or 

clearance can be used to limit the effects of swelling.  

However, the risk is greater at the beginning of the 

run for the potential to stall the motor due to the 

looser fit.  
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IBEX DRILLING SOLUTIONS 

Mud Density 
Drilling mud with a density greater than 16.0 lbs/gal 

can cause irregular erosion of internal motor 

components including stator elastomer due to 

suspended materials in the mud. 

 
Recommended mud density in drilling fluids: 

• Sand content should not exceed 2%. 

• Corrected solid content should not exceed 18%. 

• Low gravity solid content should not exceed 6%. 
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IBEX DRILLING SOLUTIONS 

Air or 2 Phase Drilling Types 
• Mist – Occurs when the li quid fraction is greater 

than 2.5% at the downhole operating conditions 

ensuring the liquid remains as droplets within the 

gas. 

• Foam – Occurs when the liquid fraction is between 

2.5% - 25% at downhole operating conditions.  Foam 

is specified as “% foam quality”.  This is the volume 

fraction of the gas.  Therefore, 60% foam quality is 

60% gas and 40% liquid by volume. 

• Aerated Mud – Occurs when the liquid fraction is 

greater than 25% at downhole operating conditions.  

In this circumstance, gas stays as bubbles in the 

liquid. 

 
Recommended Operations Requirement 
• Air Volume – 3 to 4 standard cubic feet per minute 

(scfm) = 1 gallon per minute (gpm) of drilling fluid. 

Example – 400 gpm = 1,200 -1,600 scfm. 

• Foam Volume – 3 ½ - 4 ½ scfm of air plus a range 

of 10-100 gpm of foam injection is recommended. 

• Pressure – Approximately 2 times the amount 

required with normal fluids. 

 

Lubricants 
Running with dry air can cause frictional heat build up 

between the rotor and stator causing the stator to 

chunk resulting in shorter than expected run times.  

Therefore, it is necessary to make sure the elastomer 

is lubricated.  

A lubricant created from a mixture of soap/gel and 

water that is injected at approximately 5% rate by 

volume is sufficient for most applications. 
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Standard Lubricants 

Liquid Soap ............½ to 1 gal per barrel of water 
Graphite ................... 4 to 6 lbs per barrel of water 
Gel .......................... ½ to 1 lbs per barrel of water 
Oil ..................................... 0.1 to 0.6 gal per hour 
 
CFM/GPM Calculation 
Equivalent GPM for Gas Without Temp Change Used 
   Equivalent GPM = ___Total CFM____ x Unit Conversion Factor 
                                 Compression Ratio 

 
   Compression Ratio = ___Operation Pressure___ 
                                           Atmospheric Pressure 

 

Atmospheric Pressure at sea level = 14.7psi 

Unit Conversion Factor = 7.48 gallons/ft^3 

 
Example: 625psi operating pressure for 4250cfm, 

3800cfm 

Equivalent GPM = 4250*7.48/(625/14.7) = 748gpm 

Equivalent GPM = 3800*7.48/(625/14.7) = 669gpm 

 
Total GPM = Fluid GPM + Equivalent Gas GPM 

Example: 750gpm mud + 1500cfm air@600psi 

GPM = 750gpm + 1500/(600/14.7)*7.48 

GPM = 1025gpm equivalent at injection point 

 
Operating pressure at depth (total compression 

pressure) 

Total compression pressure = injection pressure + 

hydrostatic column pressure 

Example: 2000ft depth – pressure column –

0.35psi/ft(?) 

Hydrostatic pressure = 2000*0.35 = 700psi 

Gas GPM equivalent = 1500/((600+700)/14.7)*7.48 = 

127gpm 
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Example: 6000ft depth @ 0.35psi/ft = 2100psi with 

gas injection pressure of 600psi 

Gas GPM equivalent = 1500/((600+2100)/14.7)*7.48 

= 61gpm 

 

Motor Operation With Air or 2 Phase 
When drilling with air, the motor will: 

• Require less weight on bit to drill. 

• Be more weight sensitive the with fluids. 

• Stall at lower pressure 

 
It is recommended to let the motor drill off as the 

compressors and boosters are being shut down after 

drilling is completed. Then, prior to picking up the 

motor from bottom, it is recommended to allow for the 

pressure to equalize.  If the motor is picked up prior to 

the pressure equalizing, the air within the drill string 

can expand which will cause high motor speeds that 

can cause damage to the motor up to causing internal 

motor connections to back off. 

 
Motor Selection for Air or 2 Phase Application 
Sealed bearing assemblies are generally preferred for 

drilling in air or 2-phase drilling applications as air 

does not conduct heat as well as fluids.  Mud 

lubricated bearing assemblies are susceptible to 

seizing due to overheating.  However, this may not be 

an issue in aerated mud systems. Being able to 

minimize the temperature generated within the stator 

elastomer is critical when selecting a motor to rerun in 

an air or 2-phase application. 
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The following is recommended: 

• Select a stator that ensures a loose power section fit   

compared to a fit that would be run in fluid at the 

same temperature range. 

• Use the lowest foam amount and highest amount of 

liquid possible. 

• Run the lowest rev/gal power section possible. 

• Circulate for as much time as possible through the  

motor.  

 
Drilling with Nitrogen  
78% of air consists of nitrogen.  The density of 

nitrogen is approximately 3% less than that of air at 

standard temperature and pressure.  Therefore, a 

drilling motor will operate the same on air as nitrogen. 

NOTE:  Stator elastomer, o-rings, seals, etc. are 

normally not affected by nitrogen.  However, they will 

absorb nitrogen and other gases under pressure for 

an extended period.  If the pressure is released too 

soon and the gases do not have time to exit from the 

seals, explosive decompression can occur which will 

cause blistering of the seals and chunking of the 

elastomer.  Typically, this will occur if the pressure 

drop exceeds 400 psi across the motor. 

 

 
 
 
 
 
 
 
 

3-15 



03 OPERATING DATA 

 

IBEX DRILLING SOLUTIONS 

Downhole Temperature 
A reduction of stator elastomer strength can be 

caused by an increase of the downhole circulating 

temperature. When this occurs a reduction of the 

maximum recommended differential pressure drop 

across the power section should be made to reduce 

the probability of stator elastomer failure.  

As shown in Figure 3-2, when the temperature is at or 

below 140° F it is not required to reduce the 

differential pressure. However, if the temperature is 

over 140° F, the maximum rated differential pressure 

obtained from the performance curves should be 

multiplied by the differential pressure reduction factor 

below. 

 

Figure 3-2 - Maximum Differential Pressure        
Derating for Power Sections 
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The fit sections at the bottom of the chart - indicated 

as “Std Fit”, “OS Fit” and “2xOS Fit”- indicate the 

recommended stator sizes to be used at temperature.   

While a standard fit stator can be used at 

temperatures higher than 220°F, it is susceptible to 

premature failure due to excessive interference fit, 

resulting in additional frictional heat increasing the 

potential for chunking.    

Likewise, an oversized fit can be used at 

temperatures below 220°F.  However, it may not 

perform as expected due to the looser fit. This 

enables fluid leakage at the seal lines of the rotor and 

stator, resulting in stalling and a weak motor. 

 

EXAMPLE 

If the maximum differential pressure is 900 psi and 

the downhole circulating temperature is 180° F, the 

operating full load pressure is calculated by 

multiplying 900 psi by a differential reduction factor of 

77%, yielding 693 psi. 
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NOTE: IBEX assembles power sections based on 

actual fits vs. the proposed downhole circulating 

temperature range and mud type. Therefore, power 

sections or not sized by using a designated standard 

size stator for a low temperature application or an 

oversized stator for a hot temperature application.   

Therefore, IBEX recommends assembling power 

sections by actual fit vs the maximum circulating 

temperature of the proposed run.  This is 

recommended due to the tolerance range of the 

stators elastomer which can range from +/- .010” to 

+/- .015” depending on the stator vendor which can 

result in a +/- .020” to .030” measurement swing.  This 

large variance can result in a power section fit that is 

either too tight or too loose resulting in the potential 

for elastomer failure or stalling causing the motor to 

be weak. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5” 5/6 Lobe 6.7 Stage 
 

 
 

 
 

 
 
Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5” 6/7 Lobe 8.8 Stage 
 

 
 

 
 

 
Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5” 6/7 Lobe 8.8 Stage RSS Assist 
 

 
 

 
 

Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5” 7/8 Lobe 8.3 Stage  
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5” 7/8 Lobe 8.3 Stage – RSS Assist 
 

 
 

 
 

 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5 3/8” 5/6 Lobe 9.9 Stage  
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5 1/2” 5/6 Lobe 9.9 Stage  
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5 1/2” 6/7 Lobe 8.8 Stage 
  

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5 1/2” 7/8 Lobe 8.3 Stage 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

5 3/4” x 5 1/2” Combo 6/7 Lobe 8.8 Stage 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 5/6 Lobe 8.2 Stage 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 6/7 Lobe 7.8 Stage 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 6/7 Lobe 7.8 Stage 55” SBTB 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 6/7 Lobe 7.8 Stage RSS Assist 
 

 
 

 
 

Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 7/8 Lobe 5.7 Stage 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 7/8 Lobe 5.7 Stage 55” SBTB 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 7/8 Lobe 5.7 Stage 51” SSBTB – IB Stabilized 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 7/8 Lobe 5.7 Stage 51” SSBTB 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 7/8 Lobe 6.4 Stage  
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 7/8 Lobe 6.4 Stage 55” SBTB 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

7 1/8” 5/6 Lobe 8.3 Stage 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

7 1/8” 7/8 Lobe 8.5 Stage 
 

 
 

 
 

 
 

Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

7 1/8” x 6 5/8” 7/8 Lobe 6.4 Stage Combo 
 

 
 

 
 

 
 
Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

8 ¼” 7/8 Lobe 5.9 Stage 
 

 
 

 
 

 
 
Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

8 ¼” 7/8 Lobe 7.0 Stage 
 

 
 

 
 

 
 
Actual build rates are subject to varying factors including formation, 
weight on bit, etc. 
 
Should the circulating temperature exceed 140° Fahrenheit, it is 
recommended to derate the differential pressure as shown in Figure 
3-2. 
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IBEX DRILLING SOLUTIONS 

Table 4-1 Motor Specifications 
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04 MOTOR SPECIFICATIONS  

 

IBEX DRILLING SOLUTIONS 

Table 4-2 Bearing Stabilizer Make Up Torques 
 
 

Motor Size (in) Make Up Torque 
(lb-ft) 

7.13"  29,070 
7.13" x 6.63" Combo 29,070 

8.25"  40,000 
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05 ENGINEERING DATA  

 

IBEX DRILLING SOLUTIONS 

Engineering Data 
 
Formulas 
 
Horsepower 
                                       
Mechanical              HPm = T x N          HPm=motor mech.                 
                                            5252                   horsepower 
(hp) 
                                                               T = torque (ft-lbs) 
                                                               N = speed (rpm) 
Hydraulic                 HPh  = P x Q         HPh = hydraulic  at bit 
                                            1714          P = pressure drop (psi) 
                                                              Q = flow rate (gpm) 

 
Pressure 
 
Bit Pressure Drop   P =   Q2  x W        P  = pressure drop (psi) 
                                      10858 x A2     Q  = flow rate (gpm) 
                                                            W = fluid/mud wt. (ppg)  
                                                             A = total flow area (in2) 

Hydrostatic             P = .052 x D x W    D = vertical depth (ft) 

 

Velocity 
  
Jet                           V = .32086 x Q       V = velocity (ft/s) 
                                              A               Q = flow rate (gpm) 
                                                                A = jet flow area (in2) 
Annular                   V =  .4085 x Q           Dh = hole diameter (in) 

Dh
2 – Dp

2        Dp = drill string OD (in) 
 

Motor Efficiency 
 
Motor Efficiency    % = 32.64 x T x N   T = torque (ft-lbs) 
                                             Q x P        N = speed (rpm) 
                                                              Q = flow rate (gpm) 
                                                              P = pressure drop (psi) 
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IBEX DRILLING SOLUTIONS 

Total Flow Area (TFA) to Obtain a Required Bit Pressure 
Loss 
 

                                ____________________ 
A  =  √ (Q2 x W) / (Pb x 10,858) 

 
       Where:  A = Total cross sectional flow area of jet (in.2)  

    Q = Circulation rate (gpm) 
    W = Drilling fluid weight (ppg) 
    Pb = Differential pressure (psi) 
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IBEX DRILLING SOLUTIONS 

Conversion Tables 
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IBEX DRILLING SOLUTIONS 
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IBEX DRILLING SOLUTIONS 
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IBEX DRILLING SOLUTIONS 

Buoyancy Factors for Steel Drill Collars 
 

 
 

       Example: 
BF = 1 -   MW_1 
              65.37 

 
                       BF = Buoyancy Factor 
                       MW1 = Mud Weight (lbs/gal) 

 
 

BF = 1 - MW_2 
            7.83 

 
                       BF = Buoyancy Factor 
                       MW2 = Mud Weight (kgf/l) 

 
       Note:  lb/gal x .11983 = kgf/l 
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IBEX DRILLING SOLUTIONS 

Collar Weights in Pounds Per Foot 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
 

 
 

 
5-18 



05 ENGINEERING DATA  

 

IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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IBEX DRILLING SOLUTIONS 

Drill Collar Connection Make-Up Torque † 
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Drill Collar Connection Make-Up Torque † 
 
   † Recommended Make-Up Torque¹ for Rotary    

Shouldered Drill Collar Connections. 
 
Notes: 
    
• Torque figures preceded by an asterisk (*) 

indicate that the weaker member for 
corresponding outside diameter (OD) and bore 
is the box thread.  For all other torque values 
the weaker connection is the pin thread. 

• In each connection size and type group, torque 
values apply to all connection types in the 
group, when used with the same drill collar 
outside diameter and bore.  i.e. 2 3/8 API IF, 
API NC26, and 2 7/8 Slim Hole connections 
used with 3 ½ x 1 ¼ drill collars all have the 
same minimum bake-up torque of 4,600 ft/lb 
and the box is the weakest connection. 

• Stress-relief features are disregarded for 
make-up torque. 

 
Footnotes: 
 
• Basis of calculations for recommended make-

up torque assumed the use of a thread 
compound containing 40-60% by weight of 
finely powdered metallic zinc or 60% by weight 
of finely powdered metallic lead with not more 
than 0.3% total active sulfur applied thoroughly 
to all threads and shoulders and using the 
modified screw jack formula in API RP7G (16th 
edition) Appendix A, paragraph A.8 and a unit 
stress of 62,500 psi in the box or pin, 
whichever is weaker. 

• Normal torque range is tabulated value plus 
10%.  Higher torque values may be used under 
extreme conditions. 

• Make-up torque for 2 7/8 PAC connection is 
based on 87,500 psi stress and other factors 
listed in footnote 1. 

• Make-up torque for H-90 connection is based 
on 56,200 psi stress and other factors listed in 
footnote 1. 

 
The information in the above table is taken from API 
Recommended Practice 7G, Sixteenth Edition, 
December 1, 1998. 
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Properties of Drill Pipes and Tool Joints † 
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IBEX DRILLING SOLUTIONS 

Properties of Drill Pipes and Tool Joints † 
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Properties of Drill Pipes and Tool Joints † 
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Properties of Drill Pipes and Tool Joints † 
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Properties of Drill Pipes and Tool Joints † 
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Properties of Drill Pipes and Tool Joints † 
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Properties of Drill Pipes and Tool Joints † 
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Properties of Drill Pipes and Tool Joints † 
 

 
 

 
5-30 



05 ENGINEERING DATA  

 

IBEX DRILLING SOLUTIONS 

Properties of Drill Pipes and Tool Joints † 
 
   † Recommended minimum OD and make-up 

torque of weld-on type tool joints based on 
torsional strength of box and drill pipe. 

 Tool joint diameters specified are required to 
retain torsional strength in the tool joint 
comparable to the torsional strength of the 
attached drill pipe.  These should be adequate for 
all service.  Tool joints with torsional strengths 
considerably below that of the drill pipe may be 
adequate for much drilling service. 

 
Footnotes: 
    

• The use of outside diameters (OD) smaller 
than those listed in the table may be 
acceptable due to special service 
requirements. 

• Tool joint with dimensions shown has lower 
torsional yield ration than the 0.80 which is 
generally used. 

• Recommended make-up torque is based on 
72,000 psi stress. 

• In calculation of torsional strengths of tool 
joints, both new and worn, the bevels of the 
tool joint shoulders are disregarded.  This 
thickness measurement should be made in 
the plane of the face from the ID of the 
counter bore to the outside diameter of the 
box, disregarding the bevels. 

• Any tool joint with an outside diameter less 
than API bevel diameter should be provided 
with a minimum 1/32” depth x 45° bevel on 
the outside and inside diameter fo the box 
shoulder and outside diameter of the pin 
shoulder. 

• P = Pin limit.  B = Box limit 
 
 
The information in the above table is taken from API 
Recommended Practice 7G, Sixteenth Edition, 
December 1, 1998. 
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Mechanical Properties of Drill Pipe † 
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Mechanical Properties of Drill Pipe † 
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† New Drill Pipe Torsional and Tensile Data, Used 

Drill Pipe Torsional and Tensile Data API 
Premium Class, and Used Drill Pipe Torsional 
and Tensile Data API Class 2. 

 
Footnotes: 
    

•     New weight, nominal with threads and 
couplings               

 
New Drill Pipe 

•     Based on the shear strength equal to 57.7% 
of minimum yield strength and nominal wall 
thickness Minimum torsional yield strength 
calculated from equation RP7G, (16th 
edition) Appendix A, paragraph A.15. 

•     Tensile data based on minimum values.  
Minimum tensile strength calculated from 
equation in API RP7G, (16th edition) 
Appendix A, paragraph A.13. 

 
Premium Class 

• Based on the shear strength equal to 57.7% of 
minimum yield strength.  
Torsional data based on 20% uniform wear on 
outside diameter. 

• Tensile data based on 20% uniform wear on 
outside diameter. 

 
Class 2 

• Based on the shear strength equal to 57.7% 
of minimum yield strength.   

 Torsional data based on 30% uniform wear on    
outside diameter. 

• Tensile data based on 30% uniform wear on 
outside diameter. 

 
 
The information in the above table is taken from 
API Recommended Practice 7G, Sixteenth 
Edition, December 1, 1998. 
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Heavy Walled Drill Pipe 
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Drill Bit Sizes 
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Hole Curvature 
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NOZZLE SELECTION 
 
The formula below illustrates the procedure used to 

properly select the nozzle size.   

 

• From the Motor Specifications, Section 4 of 

the Motor Handbook, specify the flow rate 

through the motor (Qm) for the required motor 

RPM and differential pressure. 

• Subtract this flow rate from the total required 

flow rate (Qt) to obtain the required flow rate 

through the nozzle (Qn). 

Qe =   Qn x .35 x Square Root (Mud Weight.)  
             (gpm) (qpm)                          (lb/gal) 

Using this comparable nozzle flow rate (Qe) and 
the optimal motor differential pressure, obtain the 
required nozzle from the chart in Table 6-1. 
 

Table 6-1 Nozzle Selection 
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Example: 
A total flow of 700 GPM at 300 PSI differential 

pressure is required to run the motor.  The required 

speed is 125 RPM and the mud weight is 9 PPG.  

 

The motor spec sheet shows 430 GPM is required 

to turn the motor at 125 RPM.  Subtracting 430 

GPM motor flow rate from 700 GPM total flow rate 

will give the needed nozzle flow rate of 270 GPM. 

 

Adjusting the nozzle flow rate for 9 PPG mud 

weight will give a nozzle flow rate (Qe) of: 

Qe = Qn x .35 x SQRT(PPG) 
Qe = 270 GPM x .35 x SQRT (9) 
Qe = 284 GPM 
 
The above chart indicates that a 22/32 nozzle is 

required to bypass 284 GPM at 300 PSI. 
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5” 5/6 Lobe 6.7 Stage 
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5” 6/7 Lobe 8.8 Stage 
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5” 6/7 Lobe 8.8 Stage RSS Assist 
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5” 7/8 Lobe 8.3 Stage  
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5” 7/8 Lobe 8.3 Stage – RSS Assist 
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5 3/8” 5/6 Lobe 9.9 Stage  
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5 1/2” 5/6 Lobe 9.9 Stage  
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5 1/2” 6/7 Lobe 8.8 Stage 
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5 1/2” 7/8 Lobe 8.3 Stage 
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5 3/4” x 5 1/2” Combo 6/7 Lobe 8.8 Stage 
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6 5/8” 5/6 Lobe 8.2 Stage 
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6 5/8” 6/7 Lobe 7.8 Stage 
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IBEX DRILLING SOLUTIONS 

6 5/8” 6/7 Lobe 7.8 Stage 55” SBTB 
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6 5/8” 6/7 Lobe 7.8 Stage RSS Assist 
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6 5/8” 7/8 Lobe 5.7 Stage 
 

 
 

 
 

7-15 



07 FISHING DIMENSIONS  

 

IBEX DRILLING SOLUTIONS 

6 5/8” 7/8 Lobe 5.7 Stage 55” SBTB 
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6 5/8” 7/8 Lobe 5.7 Stage 51” SSBTB – IB Stabilized 
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6 5/8” 7/8 Lobe 5.7 Stage 51” SSBTB 
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6 5/8” 7/8 Lobe 6.4 Stage  
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6 5/8” 7/8 Lobe 6.4 Stage 55” SBTB 
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7 1/8” 5/6 Lobe 8.3 Stage 
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7 1/8” 7/8 Lobe 8.5 Stage 
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7 1/8” 7/8 Lobe 8.5 Stage Jaw Clutch 
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7 1/8” x 6 5/8” 7/8 Lobe 6.4 Stage Combo 
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8 ¼” 7/8 Lobe 5.9 Stage 
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8 ¼” 7/8 Lobe 7.0 Stage 
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8 ¼” 7/8 Lobe 7.0 Stage Jaw Clutch 
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