RAMTER

Bk > IR B v 7 — OWEBAT SIMIBAR OR% 107

B Technical Data

FERLTE N U IV H T — OARERAT N THERAMOREFE

oF
SﬁH

TN

Development of Bottle Boring Cutting Technology for a Non-Magnetic

Drill Collar

Yuya KOSAI

Synopsis

In recent years, in oil drilling technology, electronic devices are required to measure location information and underground

information (produced fluid, gas, rock quality, etc.) in real time when drilling while exploring. For the product shapes of the

drill collar that encases these devices , after drilling in the center of the work material in order to install a sensor, multiple inner
diameter grooves are machined with a special cutting tool. It is known that this machining method has a relatively small inner
diameter in relation to the prepared hole. However, there are few studies on bottle boring cutting technology that is long and

more than twice the inner diameter.

So, in this study, we conducted a preliminary verification by a trial test with a smaller scale in the bottle boring cutting of a

non-magnetic drill collar, which is a long hollow bar with a length of less than 10 m. As a result, reproducibility was confirmed

by verification with an actual machine.
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Table 1. Chemical composition (mass%).

Material Mn Ni Cr Mo Fe
DNM®110 150 | 3.0 | 18.0 | 1.0 | Bal
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Fig. 1 Example of chip shapes in general cutting.
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Table 2. Cutting tool A

and cutting conditions.

Cutting tool A

Type of tool Round tool
Material Cemented carbide
Coating PVD TiAIN

Cutting width 6.0 mm
Corner radius 3.0 mm
Clearance angle 7°
Depth of cut maximum 2.8 mm
Cutting edge 2
Cutting conditions

Cutting velocity

30, 40, 50 m/min

Feed rate 0.1, 0.15, 0.2 mm/rev
X-axis depth of cut 1.0 mm
Coolant WET

Table 3. Cutting tool B

and cutting conditions.

Cutting tool B

Type of tool Grooving tool
Material Cemented carbide
Coating PVD TiAIN

Cutting width 5 mm
Corner radius 0.8 mm
Clearance angle 7°
Depth of cut maximum 3.0 mm
Cutting edge 2
Cutting conditions
Cutting velocity 30, 40, 50 m/min
Feed rate 0.1, 0.15, 0.2 mm/rev
Z-axis depth of cut 4.0 mm
Coolant WET
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Fig. 3. Machining p

ass of cutting tool A.
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Fig. 4. Machining pass of cutting tool B.
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Fig.5. Schematic diagram of air cut.
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Table 4. Cutting tool A and cutting conditions adding air

cut.

Cutting conditions

Cutting velocity 30 m/min
Feed rate 0.2 mm/rev
X-axis depth of cut 1.0 mm

Air cut direction and X-axis 1.0, 3.0 mm
distances Z-axis 1.0, 3.0 mm
Coolant WET
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Fig. 7. Chip shapes for cutting tool B.
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Fig. 8. Chip shapes for air cut of Z-axis direction.
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Fig. 10. Special L-shaped cutting tool.

Table 5. Cutting tool A and cutting conditions.

Cutting conditions

(a) Air cut 1 mm (b) Air cut 3 mm
Fig. 9. Chip shapes for air cut of X-axis direction.
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Table 6. Cutting tool B and cutting conditions.

Cutting conditions

Cutting velocity 30 m/min
Feed rate 0.15 mm/rev
Z-axis depth of cut 4.0 mm
Coolant WET

(a) Feed rate = 0.1 mm/rev (b) Feed rate = 0.2 mm/rev
Fig. 11. Chip shapes for cutting tool A.
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Fig. 12. Chip shapes for cutting tool B.

3. 4 EEMIFEDEE

INFTORBERNLS, FNFNOTEIIX LTk
W2 OIS 2 S L7z, INLRER O i % Fig. 13 12
R 7a7 7 A VIIL TR X ST OAE 1.0 mm,
YIH T 30 m/min, %D EEFE 02 mm/rev & L, TT7H v
EEREAIN TR D 0 %, 10 % & L7z, 2280 L
T3 Z I OYAE 40 mm, YIHIEE 30 m/min, 7%
DIEFE 015 mm/irev & L, T7 7y R % #hn L
D20 % & L7, Fa7 7 ANIILTIZH~, 2280 L
T 27T REOERETINL T A I ENTE, 612, Y
BHEHEOB IR SN b 720, 228 ) T a2
352 EDNEBEA E ML 2 ERERTINL T % 72012
WHTHLEEZHND.

N
»

—
~

14.4

RN
N

6.0 54

Machining efficiency [cm3/min]

Cutting tool A Cutting tool A Cutting tool B

+ Aircut 10 %  + Aircut 20 %
Fig. 13. Machining efficiency for each processing
method.
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