
Torque in HDD connections 
 before and after wear

Dimitrios
 

Katsareas
Mechanical Engineer, MSc, PhD for 

PREMIER DRILL PIPE
Int. Conf. & Exhib. of Underground Construction Technology,

Fort Worth Convention Center, Fort Worth, TX, Jan. 31 ‐

 

Feb. 2 2017 



Summary

Make-up

 

and Yield

 

(Maximum

 

/ Limit) torques

 

are two of the most important 
characteristics, that define the load capacity of HDD. 

It is demonstrated how API drill pipe torque calculations can be adapted to 
calculate torque in HDD. 

It is also shown how the torque formula can be modified to calculate torque in 
double-shouldered connections. 

Finally, it is illustrated how tool joint outer diameter wear affects torque and how 
this information can be of use to the operator.



HDD connections vs. OCTG Drill Pipe connections

API Drill Pipe connection

DitchWitch

 

HDD connection

Vermeer HDD connection

friction translates to torque



The screwjack

 

formula
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The screwjack

 

formula

AM

 

is the smallest of the two load bearing cross-sectional areas AB

 

or AP

 

, 
S

 

is the recommended make-up stress level (S=72,000 psi), 
p

 

is the thread pitch, 
f

 

is the friction coefficient on mating surfaces, threads and shoulder(s), 
θ

 

is the thread angle, 
AB

 

is the load bearing cross-sectional area of the box, calculated 3/8" from the shoulder 
contact surface,
AP

 

is the load bearing cross-sectional area of the pin, calculated 3/4" from the shoulder 
contact surface. 



HDD connections and tire lug nuts

in drill pipe connections, shoulder contact is 
identical to wheel hub contact when we 

over-tighten the lug nuts    



Pretensioning

in drill pipe connections, shoulder contact is 
identical to the hexagonal head contact 

when we pre-load a cap screw    

the only differences are: (1) the thread 
profile and (2) the fact that both the “screw” 
and the “nut” are hollow, in the case of the 

drill pipe 

same mechanics



It’s all about friction

The more we pull the contact shoulders of the pin and the box against each 
other, the stronger the frictional force between them.
Overstretching the pin translates to a stronger pull of the contact shoulders.
Stronger friction translates to larger torque.



Modified screwjack

 

formula for double‐shoulder

AM

 

is the smallest of the two load bearing cross-sectional areas AB

 

or AP

 

, 
S

 

is the recommended make-up stress level (S=72,000 psi), 
p

 

is the thread pitch, 
f

 

is the friction coefficient on mating surfaces, threads and shoulder(s), 
θ

 

is the thread angle, 
AB

 

is the load bearing cross-sectional area of the box, calculated 3/8" from the 
shoulder contact surface,
AP

 

is the load bearing cross-sectional area of the pin, calculated 3/4" from the 
shoulder contact surface. 
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Insufficient make‐up torque



Insufficient make‐up torque



Make‐up test



Torque capacity reduction due to wear
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Wear chart



THANK YOU
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