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(54) Title of Invention

Method for processing the stator of a fully metallic screw pump
for thermal recovery of heavy oil

(57) Abstract

A method for processing the stator of a fully metallic screw
pump is as follows: first, a center hole is machined into a metallic
rod. Next, an electrical discharge machining (EDM) process is
employed to create helical grooves. Several electrode heads, spaced
at equal intervals corresponding to the pitch of the helical grooves,
are mounted on a thinner steel pipe, which is then inserted into the
pre-machined inner hole. Insulated clamps are used to secure both
ends of the steel pipe, which is pulled tight to one side or both sides
to ensure its straightness, thereby guaranteeing that the gap between
each electrode head and the workpiece remains equal along the entire
length. The worktable of the EDM machine moves in a straight line
while the metallic screw pump stator workpiece rotates in a helical
motion, maintaining a strict transmission ratio: for every full rotation
of the workpiece, the worktable advances by one pitch. Since the
number of electrode heads is determined by the number of pitches,
all electrodes operate simultaneously, with each completing the
machining of one pitch. This allows for comprehensive processing of
the helical grooves within the stator to be achieved concurrently. The
use of the EDM process for the metallic screw pump stator allows for
non-contact processing, as the electrode does not touch the
workpiece. This prevents the large cutting forces and tool
deformation that can occur when the tool makes direct contact with
the workpiece, thereby ensuring processing precision. This method
significantly reduces processing difficulty and enhances processing
precision.
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1. a method for processing the stator of a fully metallic screw pump for thermal recovery of heavy oil
well, characterized by the following steps:

a. a center hole is machined into the rod used for processing the metallic screw pump stator;

b. a steel pipe with semicircular electrode heads is inserted into the center hole of the rod for the
metallic screw pump stator. The diameter of the electrode head is slightly smaller than that of the center hole of
the rod. The electrode heads are mounted on the steel pipe in alignment with the pitch of the helical grooves, with
one electrode head installed within each pitch range;

C. the steel pipe with the electrode heads is secured at both ends with clamps and is pulled tight to
one side or both sides to ensure its straightness, thereby guaranteeing that the gap between each electrode head
and the workpiece remains equal along the entire length;

d. the metallic screw pump stator workpiece is fully submerged in the machining fluid and the
electrode 1s connected to the circuit of the EDM machine;

€. the worktable of the EDM machine moves in a straight line while the metallic screw pump stator
workpiece rotates in a helical motion, maintaining a strict transmission ratio: for every full rotation of the
workpiece, the worktable advances by one pitch, thereby completing the processing. Since the number of
electrode heads is determined by the number of pitches, all electrodes operate simultaneously, with each
completing the machining of one pitch. This allows for comprehensive processing of the helical grooves within
the stator to be achieved concurrently.

2. A method for processing the stator of a fully metallic screw pump for thermal recovery of heavy oil well
according to Claim 1, is characterized in that the post-processing also includes the following steps: polishing its
inner cavity to enhance its smooth finish.



CN 102139440 A Instruction Book Page 1 of 2

Method for Processing the Stator of a Fully Metallic Screw Pump for Thermal Recovery of Heavy Oil

Technical Field

[0001] The patent relates to a machining method, particularly to the method for processing the stator of a fully
metallic screw pump for thermal recovery of heavy oil.

Background Technology

[0002] In recent years, screw pumps have become widely used as extraction equipment for heavy oil in thermal
recovery wells, thanks to their simple surface structure, ease of installation, compact footprint, strong sand-
carrying capacity, and high pumping efficiency. However, conventional screw pumps use rubber materials for the
stator, which are constrained by the high temperatures encountered in heavy oil thermal recovery wells. These
materials are susceptible to aging and peeling, which significantly hampers the promotion and application of
screw pumps. Fully metallic screw pumps can overcome the temperature limitations on the screw pumps.
However, these fully metallic screw pumps typically range from 6 to 9 meters in length, making the machining of
critical components, such as the helical grooves in the stator's inner hole, quite challenging. Machining methods,
such as rifling or tool cutting, cannot guarantee processing precision due to the excessive length of the workpiece.
To tackle this issue, this invention proposes a method for processing the stator of a fully metallic screw pump.

Content of the Invention

[0003] This invention relates to a simple and convenient processing method designed to overcome the challenges
associated with processing metallic screw pump stators.

[0004] The technical solution proposed by this invention to address the technical problems is as follows: first, a
center hole is machined into a metallic rod. Next, an EDM process is employed to create helical grooves. Several
electrode heads, spaced at equal intervals corresponding to the pitch of the helical grooves, are mounted on a
thinner steel pipe, which is then inserted into the pre-machined inner hole. Insulated clamps are used to secure
both ends of the steel pipe, which is pulled tight to one side or both sides to ensure its straightness, thereby
guaranteeing that the gap between each electrode head and the workpiece remains equal along the entire length.
The worktable of the EDM machine moves in a straight line while the metallic screw pump stator workpiece
rotates in a helical motion, maintaining a strict transmission ratio: for every full rotation of the workpiece, the
worktable advances by one pitch. Since the number of electrode heads is determined by the number of pitches, all
electrodes operate simultaneously to complete the comprehensive processing of the helical grooves within the
stator.

[0005] The advantages of this invention lie in that the use of EDM process for the metallic stator allows for non-
contact processing, as the electrode does not touch the workpiece. This prevents the large cutting forces and tool
deformation that can occur when the tool makes direct contact with the workpiece, thereby ensuring processing
precision. This method significantly reduces processing difficulty and enhances processing precision.

Description of Attached Figures
[0006] This invention is further described below in conjunction with attached figures and embodiments.

[0007] Figure 1 is a sectional schematic diagram illustrating the method for processing the stator of a fully
metallic screw pump as proposed in this invention.

[0008] Figure 2 is a transverse schematic diagram depicting the method for processing the stator of a fully
metallic screw pump as proposed in this invention.

[0009] In Figures 1 and 2, the components are labeled as follows: 1. metallic rod with a center hole, 2. electrode
head, 3. steel pipe, 4. left-side insulated clamp, 5. right-side insulated clamp.

[0010] The processing method and procedure are as follows:

a. a center hole is machined into the rod used for processing the metallic screw pump stator, with the
hole diameter of ;

b. a steel pipe with semicircular electrode heads is inserted into the center hole of the rod for the metallic
screw pump stator. The diameter of the electrode head is slightly smaller than that of the center hole of
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the rod. The electrode heads are mounted on the steel pipe in alignment with the pitch of the helical
grooves, with one electrode head installed within each pitch range;

C. the steel pipe with the electrode heads is secured at both ends with clamps and is pulled tight to one
side or both sides to ensure its straightness, thereby guaranteeing that the gap between each electrode
head and the workpiece remains equal along the entire length;

d. the metallic screw pump stator workpiece is fully submerged in the machining fluid and the electrode
1s connected to the circuit of the EDM machine;

e. the worktable of the EDM machine moves in a straight line while the metallic screw pump stator
workpiece rotates in a helical motion, maintaining a strict transmission ratio: for every full rotation of
the workpiece, the worktable advances by one pitch, thereby completing the processing. Since the
number of electrode heads is determined by the number of pitches, all electrodes operate
simultaneously, with each completing the machining of one pitch. This allows for comprehensive
processing of the helical grooves within the stator to be achieved concurrently.

Specific Embodiment

[0011] In Figures 1 and 2, a steel pipe (3) fitted with electrodes (2) is inserted into the metallic stator rod (1),
which has a center hole. Both ends of the pipe are secured using a left-side clamp (4) and a right-side clamp (5),
and the pipe is pulled tight to one side or both sides. The worktable of the EDM machine moves in a straight line
while the metallic stator rod (1) with the center hole rotates in a helical motion, maintaining a strict transmission
ratio: for every full rotation of the workpiece, the worktable advances by one pitch. The number of electrode
heads (2) is determined by the number of pitches. As a result, the workpiece can rotate a full circle while the
worktable advances by one pitch, completing a single cycle of processing the helical grooves. The steel pipe (3)
and the electrodes (2) move in a reciprocating manner and are fed radially in succession, gradually finishing the
processing. By allowing each electrode to complete the machining of one pitch, the comprehensive processing of
the helical grooves within the metallic stator can be achieved concurrently. Finally, the entire interior of the
metallic stator is polished to achieve a smooth finish.
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