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Structure analysis of lens spacer coupling

in high-pressure pipeline
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Abstract; The lens spacer coupling, which is the most important part of the high-pressure gas
pipeline, is related to the reliability of the pressurization system. The sealing computation and bolt
strength calibration of the lens spacer structure is carried out through the mechanical analysis of the
coupling structure. The equivalent stress distribution and deformation of the contacting surface under
different tightening torque, which is corresponding to the sealing width and area, is concluded by the
method of contacting nonlinear finite element. The resuits of the theoretical and numerical analysis,
which were proven by the pressure test, are the important basis for the range of tightening torque.

Keywords: lens spacer coupling; ANSYS; contacting nonlinear

BoR B SPBTH TAENERHRRS . XilES
BT RSB EHE GG, KiXEGHE
ERGE AR ERR A T B 3

BAERXFTRIPAEANZ, BRFE. MK HEREESH. TRNEIRTESEURE
£, BITANHSESHMR, AdarRE 7l ERB-HEeRs. AR, dn

Ik

0 5|

B 2011-02-07; B EHE: 2011-02-25
EE/N: Eg 1978—), B, LR, TEN, SRSk xs ZsivliidmsR



F37% F4H

F %, %. REEREGRERAESHNST 77

REMFIREUCT BT T BN, RAEWEH AR

A T E RGN 1R T EE
THEMBRIRBERA, FFELER E A RTa
Brixf ANSYS X% S5 i, B
TEBER-REAEMERRIT EHEERTRZ
JURBL, N RE ST R SRS B T A0 i
Iy R He kT ARG 56 R AT 2 IR R B 5
REVENBE

1 EEGHNESH

ERGEREMSES, BESEBREMELL
EERMEMARETEE THWERT, #HE
MEREARZREBE S F, REZEZIHESE
R, TEREME TR E S, ERSRNE 1
iR, ASCEBUER DN6S HIE S M4
ST AL ST

r T
114 1 ] 11
- N
1
i
¥ 1 ] 1]
o I
r T

B 1 BRI

Fig. 1 Structure of lens spacer coupling
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Fig. 2 Basic steps of face—face contacting analysis
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Tab. 1 Results of finite element numerical analysis
for lens spacer coupling
RO EMNCh  EHEE FHERY
N+m RAE/MPa mm mm?
(a) JUPTER (b) HRITAE 150 222 0903 22525
B 3 RS LM R RTTAR A 250 295 1.208 30132
Fig. 3 Geometrical model and finite element model of 350 366 1.525 380.37
connecton mechanism 450 463 1.80 449.09
550 555 2.058 513.22
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Fig. 4 Contacting surface and boundary condition of

connection mechanism
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Fig. 6 Tightening torque versus sealing width and area

Displacement and contact stress of contacting surface



80 kOB OB

201148 A

B T B M I v ih R AR B2 Al
YEREH MR TEM AR M, BAEE 8K, &
HEKBREY, FEtElRy, NETEHRHE
RO R, RN BB R, 7
550 N-m ST4EAEFT, BRTEH AT R mHE AN
FIRAE R K 555 MPa, E & T EFEEM BRI R
SR, BREERSAIBEF=H R
2.5 EARE

RERTITEEE, %155 250N-m
AT T MERERBMSERAR, BERERE
., 44 25 MPa, 35 MPa, 49.5 MPa F 67.5
MPa DU E DR FIAT, BREHEE 10 min,
TBf; 7 67.5 MPa BRI+, kX AA
MELE, HEtES, BEEE, 45 MPa i
HTHRA[HTIIEERAR, RIE 10 min K

RS
3 #Fik

DS A S HRE G R ARG E B
FIVERBFR IR, BT TR R IR REER
. RAARITHM ANSYS XHEE R HTT
BUEAR, ZERTIRABMENTHBEREEHE
BN I AR AATEAE B, BT ANFE R
TR BRI LA R AR X R R, RS
4 B 58 B R R 2 i B R A FE 250 Nom
FEANET, BHUE, SHRERHEEKR.

SEH

[1] BT R4, BEKEESPLRIEM]. Jba: FATH K
#t, 1990.

(2] B A REICEM]. b HEAE AR, 2003.

(3] RhE¥ESC. SERBI TR FAIMI. Jbat: AU Tl AR,
2006.

[4] =R, HRITAN R -—-ANSYS #t 2 5 B M.
JE3T: W EKFIK L AR, 2002

[5] MBRYL, ER0g, #XMGUE, 2. ANSYS A BRITE &
B REAR A M] 3aT: B EKRIK E R,
2006.

[6] EE. ANSYS SR M) A5t b K% AR
#t, 2003.

[71 T, RS, PhMI. TR RS B R E R AR R
[T]. AL RARIRIE T . 2006, 23(6): 363-368

(8] ZE3, AN 4R, L4, BT ANSYS BIRhE M iy
JARITHH]. PR TR S B 31k, 2009(4): 23-24.

(9] BRER, HIBL, 14k AEMRERNGSEMS
FT{I). WA, 2009(11): 4-7.
[10] R TAR, FFET-. 5k in) BUEUE 2 87 07 ik B R BUAR
HERD). MEAZEAIRKEER, 1994(5): 664-670.
[11] X%, RIS, ¥ ANSYS[M]. JL5: A7 AR,
2002.

[12] FBZ.AK, M. LR SRRt A R R I FM]. dk
L AL Tl B AAE, 2003.

[13] 3£, XIREE. 2T ANSYS MIKBEELHZ 5] bl ik
BRRITHIN. UL S5H15E. 2010(3): 27-29.

[14] M8, BARF, 28, & WEHAIESRE R i
fb AT AP HUAREER. 2010, 41(8): 199-205.

[15] FRWF, ¥EPUZ, IR, 4. HnCHRIT 15 22 4y
D). JE1258%. 2010, 27(3): 26-29.

(REE: TEE)



