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Performance analysis of globe-cone sealing considering stress relaxation effect
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Abstract; When globe—cone sealing has long storage or working requirement, it is necessary to consider the effect
of stress relaxation on the globe-cone seal performance. Based on this, a finite element model of globe-cone sealing
considering stress relaxation is established, and the law of the nut residual preload force and the contact stress
between globe and cone is obtained with increasing creep time by this model. Then the calculating formulas of
globe-cone seal leakage rate are presented by the leakage model which is presented by Roth considering stress
relaxation effect, and the law of leakage rate is obtained with increasing creep time under different working
parameters. The effect of stress relaxation on globe-cone seal performance is analyzed in the paper, which would be
practical in the engineering design, and also improve the theory system and method about globe-cone seal
performance analysis in a certain extent.
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Fig.1 Globe-cone sealing schematic
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Fig.2  Finite element model for performance analysis of globe-

cone sealing
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Fig.3 Shematic of contact sealing leakage section
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Fig.4  Calculation of globe-cone seal leakage rate considering

stress relaxation
ARSCBR Sk — T8 45 A Ak T IR R T R
& I H RS : T=293 K;m=4; R =
8314.4; H = 0.8 pm; K, = 103 MPa.

2 WHEEXRLHR

2.1 EEMNAMMYNSEHRL-EEZHEN

MEREXT EE

XEB T N A AEHE AR FE B = 60° BEHE R AL
M 0.15 BEEET SR 10.5 kN KA 4a 3 R S
2 MPaZ& B (R TE]) , 6 B 25 58 0 g B st 3% 0 5 75
FRIER Sk — 4 T 2 B PERE A 225

&1 5 7R 2% BN A 580N 5 75 A 3R Sk —
1% BHHERE X L, BT LU | BRIE AR B 210
0 [T DL , AN SRV FRA St 0N, A BR Sk — 4 1 4 35 1)
BRAR TR N ) BBk S — T [B] 0 4 ok 7 8K 1 %



514

EFIIR, 2 75 B HA St R A R Sk~ 110 4 B PR RE BT - 159 -

JER T RSN B BR Sk — HE T % A AH S R BE. X
e AR T R A st B G, BV 8 E AR Y
FABEHR IO 3 2 [ 5 72 B ] A9 56 4 M /. B
AT LA Y, 25 BB IR s SBON RE R  BKSk — kI
B TR MR B A T SR I g B Bk Sk — T ) 4 ik
T2 BE A 1] A 384 R s, 7 AR S R LR Y
JEPR LB i, o5 40, P o m] LA 05 722 1 1]
AU, BN AR st RN 55 15 45 R ARG B IR BE R
RPN A3 FBR K — i 18 8] P42 fid 7 F (1] £ 22 55 A
KA oy B

300 =

—a— Without consideration of stress relaxation

—o— With consideration of stress relaxation

Residual preload stress/MPa

0 2000 4000 6000
Creep time t/h

(a) BREFFRAY T B0 )

8000 10000

400 o
d:s
= —a— Without consideration of stress relaxation
S
@ e . . .
é —e— With consideration of stress relaxation
= 360
-
§
g
,:}

320

! ! L ! !

0 2000 4000 6000 8000 10000
Creep time t/h

(b)) BR Sk —#fi ] 422 ik ) g
B 5 FZREAMWHRIN ST H Kk -HEE 2 EHEREXT L
Fig.5 Comparison of globe-cone seal performance with and
without consideration of stress relaxation

2.2 E[EN AR R EK K-SR I RE A
22,1 BRI

BRSk i dt MR A B % K 7 7 B U 7 ]
AR INTEL 6 Fr s, NI H ol DL H AR £ 73
BIHIBG TR, 1R Sk — i T R RE B AR TR N ) 2
BEZ G R X SRR RE U ) 45 HBR A 705K 0% ) 1E
FHOC. MR Rk m] L BT A2 B ) B 14 2R Sk -
P T 2 R R AR T L ) S RIS, SR 1
35 g IR R — R S R S S R A A Y TIE
B ELAE R R Y. S2PR T AR, IR AL AR A T
B A 2 A B 5K T B 6090 I, 75 X R B
HOHTE TR,

-

(=)

(=]
T

—=— Initial preload force 10.0 kN
—e— Initial preload force 15.0 kN
—4— [nitial preload force 20.0 kN

(=)

(=3

(=]
T

W

(=

(=]
T

4001

Residual preload stress/MPa

300

200 . 1 " T . T z T N
0 7 000 14000 21000 28000
Creep time t/h
E6 AEVMBMENTEGZRETEN HEETHREN

T

Fig.6  Nut residual preload force change with increasing creep

time under different initial preload force
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Fig.9 Residual preload force change with increasing creep time

under different friction coefficient
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