RELIABLE LIFT

Grade C, Grade D and Grade K Sucker Rod Overview

STRONGER TOMORROW
Grade D

85,000 psi / 586 MPa
Minimum Yield Strength

60,000 psi / 414 MPa
Minimum Yield Strength

60,000 psi / 414 MPa
Minimum Yield Strength

Rod Weight

Tensile load from
weight of rod string

in air and fluid. i i
90,000-115,000 psi / 115,000-140,000 psi / 90,000-115,000 psi /
621-793 MPa 793-965 MPa 621-793 MPa
Tensile Strength Tensile Strength Tensile Strength
Fluid Load

Additional tensile load
from column of produced
fluids acting on the pump
and rods.

Corrosion-Related
Service Selection

Moderate
Mechanical Loading

Higher Calculated
Mechanical Loading

Pump Load

Load from pump operation
including friction and
fluid forces on the pump
plunger.
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Rod body diameter, upset geometry, wrench flats and connections are the same for
Grades C, D and K. Grade designation reflects material properties and intended service focus.

I , -
1] Dynamic Load T
Cyclic loading due to
reciprocating motion, Same nominal geometry and diameter
e acceleration and (different performance and service focus).
ﬂ_, deceleration.
if

APPLICATION DRIVEN.

Grade is selected by operating requirement, not by a simple C-D-K ranking. ‘

LASTING PERFORMANCE.




Mechanical Strength and Ductility Comparison s

Minimum Yield Strength e AT Tensile Strength
90,000 psi 115,000 psi
Grade C / Grade K 60,000 psi " 4 : Grade C / Grade K
60,000 psi / 414 MPa _ 414 MPa +25,000 pst :
' ~ +42% sl M L 621 MPa 793 MPa

85,000 psi / 586 MPa 586 MPa Grade D l_

115,000 — 140,000 psi

793 MPa 965 MPa
Higher resistance before permanent deformation becomes a concern. Grade D shifts the tensile strength range upward.
Yield strength indicates the stress level at which permanent (plastic) deformation begins. Ee?Sile iStrl ength represents the maximum stress the rod can withstand in tension
efore failure.

ili ADEQUATE DUCTILITY HELPS MAINTAIN TOUGHNESS INFLUENCED BY MATERIAL
DUCtlllty ANDQRESIST BRITTLE FAILURE Hardness AND HEAT TREATMENT

Elongation over 200 mm =13% Reduction of Area =50%

Before Test After Test
(at neck)

Before Test
(200 mm gauge length)

+(dy) = (L

250%
reduction Material Heat Treatment Hardness
— (Chemistry) (Process Control) Ve_'}'f"t:?'t'on
After Test {festing)
(213% elongation) ; Original Area Final Area
i > 226 mm . A, A, <0.50A, No single universal hardness value should
' ' be assigned from grade name alone.
Current Octal manufacturing reference. Hardness varies with material, heat treatment and product form.
Minimum elongation over 200 mm shall be = 13% and reduction of area shall be = 50%. Verify by testing to applicable specifications.

RELIABLE LIFT.

Grade D provides additional mechanical strength; ductility and heat-treatment consistency must still be verified. | Erriciency v orerarions.

STRONGER TOMORROW.




Same Sucker Rod Size, Different Grade Suksre o

Same Nominal Size, Different Grades TR RIS VAR RO ol Purchasing Example. DoinEn skt T

22.23 mm

7/8 in .ilhhh{lilhhil':‘ 4 R — IR R ——— 0 wrong

Grade C  ((ULUULRON™| o> _
P 7/8 in Sucker Rod

Nominal Rod Body OD

7/8 in A Diameter alone does not define the grade, length,

Grade D connection, coupling or service requirement.
22.23 mm

. | Nominal Rod Body OD _ Correct
7/8 in (00 o o P s . et :
Grade K

g v , Grade + Size + Length +
Connection + Coupling +
Service Requirement

A complete specification ensures the right product
is supplied for the intended application.

SAME NOMINAL SIZE ACROSS GRADES.
MULTIPLE SIZES AVAILABLE.

USE THE RIGHT INFORMATION

Englneerlng Takeaway FOR SELECTION AND PROCUREMENT.

A 7/8 in rod can be Grade C,

Grade D or Grade K.
Diameter defines rod-body size;
grade defines the required

5/8 in 3/4 in 7/8 in 1in 1-1/8in mechanical or service-performance level.
15.88 mm 19.05 mm 22.23 mm 25.40 mm 28.58 mm




RELIABLE LIFT

Sucker Rod Grade Selection by Operating Condition

Grade Selection Decision Matrix Pl:lﬂg;rr;HS?rIT;LDEEFL(L):TIJDPRE-RATIl'-lG CONDITIONS,

STRONGER TOMORROW

Well Depth Comparison and Key Influencing Factors
Shallower Well

More
Demanding T A Englneermg Review
Required
o Evaluate d
Grade K / O Material Route
Material Route a Corrosion Protection
o e Well Depth Alone
Corrosion-relate o Rod-String Design Does Not Determine
service dominates
; Grade
Corrosion / Connection Review
Service
Environment A .

Key Influencing Factors
@ Pump Setting Depth @ Stroke Condition
@ Fluid Load ® Deviation

Moderate load + Higher mechanical load @ RogkoTingaiags Produced-Fluid

controlled environment Environment
Pump Load

@ |
Controlled I Deeper wells increase suspended rod weight and can
result in higher mechanical loading, but well depth itself
o— - - g = does not define Grade C, D or K. Evaluate the complete
Low / Moderate Mechanical Loading Higher operating conditions.

Calculated mechanical loading and service environment control grade selection. | & von

Well depth contributes to loading, but grade selection still depends on the full operating condition review. Ll




RELIABLE LIFT

Grade Selection and Purchase Verification

STRONGER TOMORROW

Selection Flow from Requirement to Specification Purchase Specification Items | [rouomne revs st se

SPECIFIED TO ENSURE THE RIGHT PRODUCT.

Selection should move from operating requirement to detailed specification.

e - Grade: C /D /K — Project Selected
Rod-String Requirement
Define well conditions and service requirements. Nominal Size: 5/8/3/4/7/8/1/1-1/8 in as specified
N - . Length: Project specified
Calculated Mechanical Loading '
Determine tensile, compressive and dynamic loading. Pin / Thread: Specified connection
3 :
Corrosion / Fluid Environment Coupling: Full-Size / Slim-Hole / Project SpECiﬁEd
Evaluate produced fluids, corrosivity and temperature. - : v
3 Inspection: Project specified
Rod Grade Documentation: Material and inspection records as required
Select Grade C, Grade D or Grade K based on service.
3 . }
5 bbb 'L_ ~ Tl T I e e B . e e Sty S s et
Rod Size “,: - A )
Select nominal rod body diameter. '
- Grade, size, connection,
Connection / Coupling — coupling and other requirements
Specify pin/thread and coupling type. must be specified together.
4
Inspection Requirement
Define inspection, testing and documentation needs.

“7/8 in sucker rod” alone is not a complete purchase specification. | rucionorven

FIELD PROVEN.

Grade, size, connection, coupling, inspection, and documentation must be defined together. Sl il




