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Design and preliminary experiment of sealed pressure-holding coring

1
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Abstract: Coalbed methane content is a critical parameter for characterizing coal reservoir properties. The most direct

and

effective way to improve the accuracy of the test results of coalbed methane content is to use sealed

pressure-holding coring technology, wherein the coal core sample is sealed inside the drilling tool and lifted to the

ground for desorption. This paper proposes a technical scheme for a wireline-retrievable lifting and tilting ball valve type

sealed pressure-holding coring drilling tool used for crushed soft coal seams. The working mechanism and key

technologies of the sealed pressure-holding coring drilling tool are studied, and the overall structural scheme of the

sealed pressure-holding coring drilling tool, the structural design calculation of the main components, preliminary

indoor experiments, and optimization improvement plans are elaborated in detail. Research and experiments have

shown that the sealed pressure-holding coring drilling tool has a simple structure, good sealing effect, easy operation,

and

can obtain the maximum feasible core diameter (a core diameter of 50mm can be obtained from a 118mm diameter

borehole) ; The precise fit between the lever and the ring that drives the ball valve to flip is an important factor in

determining whether the ball valve can smoothly flip and seal.

Key words: crushed soft coal seam; pressure-holding coring; sealed pressure-holding coring tool; wireline coring

recovery; tilting ball valve

0 35

Sz — R AE B E BRI R T

BEOZ AR ) & i R RIE AR R AR AR A5G0 R DL JF FUIT 25 i 2 A U ) — 0 o 28 A

gicg=p:: R
HEE&MAE:

E—1EE:

BEESE:

ELREL 3=

2024-12-30; &2 H #§ :2025-03-16 DOI:10.12143/j.2tgc.2025.05.009

A L B R 5 B0 5 A T T R AR K B W B AT R BRI R T (45 - 2018 YFE0208200) 5 48 17 T H ™ A 4 2% M T
FE UL B IR TEABT &7 (45 : MTKCY -2024-45)

PR S DU, 1976 4R 2E AR T 2R R0, b B TRl B ST A A TR S s IR R L RE TR RO R RE R IR AR L )
db A a1 X % 3885, Ichet@]163.com.,

AR I3 DU, 1998 4F A Bl L WF T A=, b 0T T AR 2l BF 58 7 18] 2 Al 48 T 5 8 4 4, 996 4 s DU Uk L X6 S K 388 5
1061952311@qq.com,

FURAE TG SR A RO )R S R OGO B B BT A R [T B R TR, 2025, 52(5) 1 67-75.

LU Chunhua, SHI Jiarun, ZHANG Tao, et al. Design and preliminary experiment of sealed pressure-holding coring tool for crushed
soft coal seam[J]. Drilling Engineering, 2025,52(5) : 67-75.



68 BhiR T 7

202549 H

YA A IDORE T2 00 8 B X PP A B2 BT IR A
il )2 B VI K T LA R IR I R IR
B K T AR B LR

B A o I R R AR 3
T8 73 2H B, A TR B A S M AR B A5 R A
AR, S b S PR R U S R AR U
FAAER R 22, 2 R R SR A AN E ™ . 78
A Ao R R0 A R O SC B BR YT, RO I R
U R L G AR B R AU I E 9 ) 5 A R i
BRARIE o PR TR IO A Dy — Fif R BOJUA og OR HA0
Bl I BER AT HCHS A9 55 O R i AR I AR A i
R R 8 ik /A i R A 14 2 Ok VA AR B R A BT
VAR E SR 4R 2 AU A 4 R v
i J3E i L4 A AR R A A i D P R TR L R
R JRE Lo A ol A LT %65 R S 4 T M v 2 R o A
MR T K, T R AR Al AN 9 R A
25 FVBI, 25 PROR T 00 B 32 00 T A8 3 Lot
HR KR EOKE W E G R AR E LG %
g RN Wy =i SN e D N T S R W A KA
s BB I P A A R SRR O [ PR
AR A 8 DA AR T OO SR R A ok EL R
THR A WEFEREE A PO I E 70k xR
SBEIE B R 5 I RO BT O fa e R TR
FevP Al 45 BA B2 M0 2 SO S (7 .

SR T REAT RE U A0 MO A 2B E T A BU 0T I R
S5 BRI AE T R T AR 3 SRR 0 B
fifp WS R S 6 IR S, 4 DD A% K ) T 30 e 0 i R
TR AR . E A, JF 416 1t £ 1 R P %8 e 90 3 M A
{14 180 e 2 P IBORE O 3 AT 8 a5 BORE 5 F ATl R
2R P I 2 7 B RORE S L B2 — R 2
PR R FL O s AR 2V SRR TR B LA
11 4 P IO 4 DI B 5 3 ) B A Sk R AR
TE R HEERE BT L LS I R AR B R G A5 1F T
HEAT FC I fige W0 s X, DA B BT B LA ek
TR T 9265 55 BRI AR Y — AR T R %
RO BURE A5, HBURE 4% 6 935 A8 LG N A (R AR 2
TR 2 ), 1) 266 V0 e UK % R 2 iy BU M 5
A0 T vk o RPROR U, A5 G A B T S B E U7 vk
HAT I 5 T PP 52 2% I 205 2R A 22 R S5 1, B
BR8P s R T BORE B, AR B
SR BT AR U R P B B30 2 0
ARSI BLAR B T3 AR )2 B B OO O

P HEAT 0 A, DR 22 R Ml 2 58 1 T 1 R G A 4%
BRI BRI, 45 1 AR X B 02 2% o AT BB 1 Y
A EEE L — E B2, HL AT DR IO B B A
FEHG B DA R e DR il B/ Bl FL i Al R
L S J S IR AR SCHE AT I P AR B R B
HRE V2 S DAL IO Al R 0 R S B AR iy |, 4 1
— Tl T R BORE 2 B R AT 57 B A B e K U
P DR TR B0 B B AR T7 58, 0 G R B A 4T T
BT AR 0 T B B R AT TR
= N A Al Bt

1 BRREEZEAREROHEELN
11 SCHEEE AR P
111 B PR E% B R by

A 5% P O % B A e B AU R
FH W T % B 5% W% B R UL i R R
Bl o ARSCHIBIEARBEINGE 22450 AR SR LG AT
PEHRL I VRSB LR A
M A (1) Fr 0 B AMERAE MG BLT , an o] $2 41k 22
Bl T AL 5 (2) ane] o] 52 BRI 22 s 88 1 K/

FHOC T EIE MR, B A R
SRAAFAT M IR0 14 22 36 3R W, Bk BRI AL A4 Tt e 6 ) A
RO PR TR EA L R BB T,
AT A B S5 A2 4%, i 25 T — e s ), T LB
O AR — B/ o 0 B R PR A R R R
SRR AW R R B T AR R O 13 A
HRC, 851 H 4% 127 mm B} a] 28 BCE 4% 51 mm 1 7
O AT AR TE R B, 7R A (R B L AR P O
BRI AT RE R, 5 BN BRI AL AG BEAT e o A
P18 S a2 An o] 7 Ak 3K R BLAS 76 DR IE AM A R AN AR
A5 BT, e B M A 0 BLAR
1.1.2 BERL A7 9K 5 %85 5 45 48 O PA] Dt B 4 B

% B G5 A AR BO B S BOG S . 3K
i % 5t 25 Wy 56 DA A g B B b T AR 2% TR T AN
ARITH T LR Sy o R T B A 0 B AT
J& AT IE R BB B, B AR A B N R s s A
MR SR s 2% B a5 G, T 2R E 4. BRE
P77 JEAREEFT 85 4l HL 1 4R 7 i 5 5 45 0 6 A, AN 4
TNE AN Sh A, T2 B H R DA O Al L R AR
TE RS R R A B B AE A O s K
Shy B R AR, T O Bl 25 4 1E AT AR AR S0
U R AR O B A AR AN RN B Y 25 shik T



W52 51

PR AR ORI Bl B TS R 69

L B Y S el ol N R E S v S i
1.2 BIREEHBEIT

TR 200 HE )2 4 DA R R L0 R L ) o A 4 # i
B A TR A O BORE RO ORIE % P RE L O 8T 16 R
DEAVETLRE o 2 M AR R 00 Bl 2R RS M WL R 1,

bopoogood : B
e

FETFE R BB

R RV S50, f 4 A BRSNS B, A B
A A AR T RE L ALAL FR B HLAY | i LAY BR
i 5 B AL, 4 HLAG B[R] E &, 56 B O B SR AR A
DR DR S o A8 U 3 5 4% 32 50 I 4 3t
PRI, U Bl A SE GG AT 55

EEEE
R ALY TR 2 LA

1 ZFAREROCEHESKENTE

Fig.1 General structure diagram of the sealed pressure-holding coring tool
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Fig.2 Schematic diagram of the outer tube assembly
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Fig.3 Schematic diagram of lifting and

positioning mechanism
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Fig.4 Schematic diagram of single-acting mechanism



70 BhiR T 7

202549 H

1.3.4 HEHRWALE
FE SIS AS (R R PR A TR L B Bl S ) g
SR N A e R e e I T AN QTN
ANy ¥ U W DB 35 SR AE Bl i 58 BUR R A O
R W AT B, EL L S 18 A 1) 1 B L A
FroO B GRUE GO 2 BRI o % B LA 32
PR A I 1 2R B e B A A S RS,
5 TR o %5 B I A 5 Tl R e 22 1) 8 280 42 | il K
S EROZR ., wE AR NN L, —
S B AR P R I 1T, R B Ik b i S R AT R
@xm{ﬁ“ K, oy — A 0E R B B O . B
(RS SN el A1 I e ot RS R N A
B HEATBRAL o SOl 5 R AR A DA R SR R T
i TN RE X B L B EL T VR A R ] O%
M. R el B 8l O T8 9 B B 4R 3t i B B
JIARAE A8 S A5 A A AR R R B AT 5 A
BF, SR 7 AN W 3G, S 4R B ) O T8 % i R ™
A B JEE 5 0 I Ul 5 B AR 2 T 22 sl Ot e A —
FEANL RS, BRI & H5/E R BR Ao 3L 5 36 ) B e, 4
TRARAE Ol URS o S E AL . BET gk 22 n R
Py, 1% S B 45 3 A AR 7 AN AR B
FI 957 25 b THT , 3% 22 M TR o 8 T LR T

AR A DI B 1
?Eh/f(%“ f;é{qjﬂﬁﬁ BURIREE | Akl ER I R HEKAL

|
PROLHE  [EEURRE ANER A ki HESAL
Es5 ZH@MMHNHEHRE
Fig.5 Schematic diagram of sealing and

desorption mechanism
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Fig.6 Schematic diagram of lever ball valve mechanism
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Fig.7 Schematic diagram of ball valve sealing structure
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Fig.8 Schematic diagram of friction radius

between ball and valve seat seal ring

oM B dE 5, Qu=12283.64N; M, =
48791.85 N\mm,

Xt 1E 5 Wi i, LT A R A

W=106"/4.8 (16)

MR R P i b=20 mm, A BB, cv=
M/ W =29.27 MPa., *IF 316 854K, BUF F R
Ty = 0,/2 =260 MPa, % # i % $1 5% N 7 38 /)N T 44
BV FIRE 7, A% AT I 38 BE AT 5 225K
2.3 ERIIHLAY SR E T

FEA AR R, [ 52 BRI AL T 7 32 1Y) 423
WAl SR ) o e T 1 L e R T KR S U A 1 B U
P 05 1 K BC A 92 IR 0 1) B G A St R 4k
FF- 235 K4 6 Z01 RE A% 7 32 42 38 0 B0 G A1 A . PRk, AT
B 0Lty LT 5 2ok B v, Bk I ML B S 52 RS X
A5 3 A A T AL ST R FT A 5 B R AT R A0 A 0T
2.3 HETERI LA 3Z ) 53 B AR

AT Xt B SR A TR R AL R AT A R
JCA T o SolidWorks K 4 B # AF # 5 H1 EL W 1Y
P B, R % I i e Ak b 2E AT 2 PR B ) B 9 A R
fig % SC B A ANSYS K {4 (1 JC 48 X £, i i
SolidWorks i 4 8 57 £k i AL A4 15 4k 1 14 42 fih A5 784

A E ANSY S B AE 474 BROGA T
232 WEMK S

% 1 A2 JIT P BE R Sk 1 a8 A R DU SR 2 M LR
MOBMS R 316 A EEAR . 2 B AH G BTk, 316 R EE 4K
BERERIIA RS L R 0.3, P P73 B 4 520 MPa, JiE I 55
& A 205 MPa, #ift P #5 i 210 GPa. % 5t i )8 B
Ht 5 780 3R DU G 2 M AR R IR 32 MPa. AR 48 Hi
AT T A 248 10 b Ak 2 SROK T e 5 A B AR A v )
K A 1 1 R 2 B0 Jn 208 A4 R
2.3.3  MHE L4

A FRICo B A WSRO T E SR s ) D R EORG
32 A% SO L S IR o A R 2 G BT 5 TR A b
BRI B 32 J71086 B, Ry T 3T B AL 3 R I A T
i, N JR O s K JE i KRS A% 1 Bl AR R O
B, TR BRARAL S FF LA K Ak R SR E8 2E AT SR B A%
&L E 9 TR

9 MEKSER
Fig.9 Meshing result

2.3.4 G B B n

ALY 2 S BN HLFT 5 o B o Bk R AL R
5508 R T G I 1Y 52 31 O, AR A KA A%
AT KT AE R — IR A 0 A B A TR
] AT, 4k R 1 2 FEANE R ik R Bl AR
Xof HAE AT ATk, A4 M Bk I WL 5 3 BRI T A o
I 205 2 P it [ S 2 R, AR SR AT 5 4% SR B4 il 1 it
J487.9 Nem MYHH KR o £ SV I & 4n 1] 10 /R o
2.3.5 ARIoK

A E UL S T BRIR LG 1 R ) 4 A, A PR JT

] 62

10 HBEEHEIN &4

Fig.10 Torque application conditions



525 5

JHARAR AR R RORE 2 R R GO B B B 5 = R 73

K= EUWLE 11, v] LLFE AT 5 1% sh AT BT %2 1
Fide K, it — 25 T i 5 8 AR &2 I S RN %
AT R A A7 20 2 B, an i 12 - 13 7 o

c
&
B
u
5
2

i =
11 kMM =B

Fig.11 Stress nephogram of ball valve mechanism

c:HE

Equivalent Stress 4

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 1

2024/3/7 QMD 15221

1.2613e8 Max
1.1216e8
9.818e7
84203e7
7.0226e7
5.6249¢7
4.2271e7
2.8294e7
143177
3.4019e5 Min

B12 EHFEA=
Fig.12 Stress nephogram of drive rod

c: Al

Equivalent Stress 3

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 1

202473/7 QMD 1520

.. 1.1387e8 Max
1.0127e8
8.8666¢7
7.6065e7
6.3d6de7
5.0863e7
3.8262¢7
2.5661e7
1.306e7

= 4.5933e5 Min

E13 TR H=E

Fig.13 Stress nephogram of swing bar

BT 4K KT RUE S AR A BR T BT 45 R e K
1oy A R A S AL s A fhmn b, B B B0 A A 4%
SN FE 5 R H2 ik 35 07 0 i 0 A S5 KORE ) 4K
126 MPa, is/INT B RF J R o B, 45 4 1 11 AT &g

3 ERRKESMUME
3.1 ENIKE

T 22 2 AR T B B L O A S A A
AR TEL 14 s, 1 A v o R e (D) B 4R
SEue FE BT, MK S48 $7 77 9K Sl R 1 B 5, W5
R F) B 5 0, 96k BRI AL A A R TSR LA
Lo b B AL gl O T8 % B 18 P AT 18 0l , 2 )5 77 il
b — 2 Bk e O PR T B PR T RE T o

El14 BHHREEZAREROCEHENINDMELSNR
Fig.14 Inner and outer tube assembly of sealed

pressure-holding coring tool
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Fig.15 Ball valve mechanism is not operating normally
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Fig.16 Schematic diagram of the separate lever test
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Fig.17 Contact diagram of swing ring and lever
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Fig.18 Swing ring and lever matching diagram
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Fig.20 After the improvement of the dial ring,

dial rod physical pictures
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