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Fig.1 Structure diagram of the rope — type pressure retention sampling drilling tool

A RFTE AR RIS B T AR . Y
ODRERFIBCCE R KK, ot 3T H A4 -
PR B E R SO AL K B A ]
WCEI PR A 5 2 G0 48T i B ) BRI, 3Kk 1
TE DO T H 580 35 A R T 3, SE AR OR R I T
v 25 f | [R]85 B Sk 5 AR ol & % B, %
PR W A 0% B, I 208 5 0 % B R R
P, SRR 8 T RE . BRI S A 2% 35t B %
AL Z — 78 HOCH] J5 2R 52 1 N AL e )
XP BT AR, BRI 7 A= 0 A8 T RN T 23 % 2% &
RO R AEE B T, AR R R R RORE T AR
I 3 55, 5 BROER R AL A 8 S WF 5T AR 15,
30] MPa.[0,250] CUINM THHE FERYS
N AR AR | A P 36 BRI A R B £ e T 1 4
PEREE 8

2 R EEE R

2.1 HRESHIEERMERS

FIH solidworks X444 £ 5K ) — ZE A5 AL, P
A ANSYS Workbench #1747 B 40 #7, BRI 3 22
Fy RS BRAAI T M 2 B, R 1 5GP ), R
FIAE FAAE L 1 AR AR Y L 3T, AR A EoR
ANSYS Workbench F1A8 Mesh B 3E47 RIA& R 43, 1%
P45 A 2 1 A0 = A TE SR OT R 2 A 3k R DA

I i3S N 5 R LA AR 8 A T AS Rl 43, HLfig
B At i i OB AR (45 78 A0 R A 2% 0] RIS BT
TNRNG , MR 2 210.0 mm®, I8 43T
31 048 N1 45,15 414 AR, QnE 2 B,

s

11111

TR

2 BRERERR K WA XI5y
Fig.2 Ball valve composition and meshing

2.2 AEMBIKEIERS NN E R0
PR IR BK I B AR e £ 25 IR LR 3 4>
R . OFECR R IE TR A, 1 1 2 R Ik A4 2 52 31 f
JEJE SRR R, it b s AT 2 08 DR ) i R 2 B
OTE IR IR B S et oy | R AR 5 0 e 22 i) ) 4 fk v
] BE R R TR R0RE , B DR % e DR] b 3K 1 e
A — E W BE BE R S O RR A0 BRI 4 L8R
v, ELINTOXEBE R, i R O AR 264, iR 2L



55 F B, 45

DRALAR T IBORE B AR A — 102 R 5075 573 A

- 155 -

BN T s AR A A A O R Tk
316L .42CrMo Fl Inconel718 = Fit 4 b 33 47 XF [,
/\riﬁhéﬁmi% lo

®1 =R ERESER
Tab.1 Performance parameters for the three materials
MR R/ (g - em ™) BIRAE R/ MPa JHFA L J I3 BE/ MPa
316L 7.98 2.0 x10° 0.30 252
42CrMo 7.85 2.1x10° 0.28 930
Inconel718 8.22 2.0x10° 0.30 1034

K IR 5 R A 22 )1 o D5 A PR PR 4
PIECH 0.1, 7T iR 5 BRAR 2Z 1] A4 Ak B2 W 985
T b 1 e s T R A5 T A 4 ik ) 3R 1T 20 S0 e
INEE ), #5354 15 MPa 20 MPa 25 MPa

300 — 316L
—— 42CrMo
« Inconel718
& 700
2
R
;: 600
#
&
i 500
400
15 20 25 30
it [£ 1/MPa
E3

F130 MPa, T IR )38 % B o [ 4, £ BT R R
1 s, XL 3 Bl R ER I 7S R # H  F e R AR T il
RAERON F1 (1 3) ek th A 3E I ER AR, A
AR A, Bl 0 R B4 K BRI A f KR
TE 5 RSN S bl 2 3K Hod 3161 BR i 7E
15 MPa #EJIMERT , B RAFR0W 10 383. 69 MPa,

O 288 o) L IR B 252 MPa, S5 30K IR & A= $1 1
ARG, To ki O % B 77 2K . T 42CrMo 1 In-
conel718 WiFPER IR 7E 30 MPa Ik HAEH T, K
I F153 914 768. 41 MPa 774. 44 MPa, /N T Ho i
R | e KAEHE 431 0. 153 0 mm 0. 161 4 mm
J& T PEAS I | H AR e 5 1 BR R A 23 4 () 2R T 14
AlYEREIA

0.16 316L
—— 42CrMo

04 Inconel718
g
g
=
w012
X
i3

0.10

0.08

15 20 25 30
¥tk J1/MPa

=M BERBAEARBENER TRAFHUEN () BFAER(H) #Hk

Fig.3 Maximum equivalent stress (left) and maximum deformation (right) curves for

ball valves of three materials under different static pressures
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Fig.4 -2 Equivalent stress and deformation cloud diagram of 42CrMo ball valve under different static pressures
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Fig.6 -1 Equivalent force and deformation cloud diagram of 42CrMo ball valve under different temperatures
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Simulation analysis of thermal — stress coupling for deep hole pressure
retention sampling ball valves

WANG Yingli'?, LI Xiaoyang®, LI Bing', SHI Shanshan®, WU Jixiu®
(1. China University of Geosciences( Beijing) , Beijing 100083, China; 2. Institute of Exploration Techniques, Chinese Academy of
Geolofical Science, Hebei Langfang 065000, China)

Abstract ;: The temperature and pressure inside the borehole are higher and higher with the increasing depth of the
borehole. As a technical method to effectively obtain the in situ state of the underground core, the effective reali-
zation of the in situ pressure retention under the high temperature and pressure environment has become one of the
key signs to test the reliability of pressure retention sampling. Thus, ball valves were selected as key devices for
pressure retention sampling and simulation analysis of thermal — stress coupling, and the stress and deformation
law of ball valves in the environmental parameters of [ 15,30 ] MPa and [ 0,250 ] °C were analyzed. The results
of numerical simulation are as follows. (D) The maximum equivalent stress and deformation values of three materi-
als of 316L., 42CrMo and Inconel718 under the action of static pressure from 15 to 30 MPa were compared, and
the 42CrMo was preferred as a material for the fabrication of ball valves, considering the cost of processing. 2
The maximum deformation values of ball valves is increasing when the temperature is increasing from 0 C to
250 °C, but the growth rate is only 1.05% . The maximum equivalent force is increasing with slight fluctuation,
showing an increasing overall trend. The maximum fluctuation is 12. 76 MPa, which is in the effective sealing
range of ball valves. The simulation results could provide theoretical data for the reliable sealing of pressure reten-
tion ball valves in the deep hole.

Keywords: pressure retention sampling; ball valves; high temperature and high pressure; thermal — stress cou-

pling; equivalent stress
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