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Design Model
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(1993-),
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( )
, PTFE
(3]
1.1
1.1.1
6.3MPa, 600mm ,
425C,

o

M33mmx235mm (GB/T 901—1998),
M33mm (GB 55—1976),
$»680mmxdp720mmx4.5mm

o

o
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1,
a,
D,
_;.'_'<_ D, I
= H / / id )
7| | iy’
1Y | |
2] 1 !
< o |
o |
o |
L1 !
L1 o,
1,
|
2 1/28
1
1.1.2
,D,=880mm; D,=815mm ; Ds=680mm ; D,= (
7194mm,D5 :650mm;D6 :2Omm;D7 :Smm;Hl = >>[5]o A216 WCB,
70mm ; H,=270.5mm ; ®=36mm ; R=15mm,, 7 850kg/m’, 1, .
28 35CrMoA , 7 820kg/m®, 2,
> 1/28 304
B o 3’
Design Model o,
s 1/28  2), o

1

20 - 211 0.284 178 11.9x10°°
100 44.4 206 0.295 170 11.9x10°¢
200 = 201 0.294 150 12.6x10°
300 41.4 196 0.311 133 13.2x10°°
400 = 187 0.304 120 13.7x10°¢
2 N

20 - 214 0.286 228 12.3x10°
100 40.6 212 0.288 206 12.3x10°
200 39.8 = 0.288 196 12.6x10°
300 38.5 201 0.293 189 13.6x10°
400 37.3 191 0.281 170 13.9x10°

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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3 s ,
20 - 165 :
100 15.1 16.7 ’ ’
200 - 17.0
W, ( )]
300 18.4 17.9
400 - 18.3 91 113No
1.1.3 [
13mm, » ,
8mm, body Sizing 3
4mm, 3 . °
1.2.1
N N 3
. Ly(3?),
100,200 .,300°C ;
2 \4 AY
6MPa;
45 000.60 000.91 113N,
3 b
114 1.2.2
o 9
> 4,
4
0.003 2 0 0.042 5.140 -
11.858 2 0.134 2.812 5.140 -
1 352.389 2 15.280 29.433 5.140
1 364.25 6 - - - _
4 ’ b
> > H s o
> > ;F ’ 9 >
> > , 5.
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5

129.488 2 0.367 8.15 3.460 -

74.966 2 0.212 6.78 3.460 -

854.076 2 2.421 21.16 3.460

1.058.53 6 = = = =

5 , 2
> > ;
> > JF ,
> > . ’
350°C 6.3MPa ,
’ GB 150.1—2011
' ASME ,
’ ’ . EN 13445-3 G
’ ’ , EN
° ’ 13445-3 G ,
3 Qmax’
’ Q 0.minyo Qominy Qi
o 6,

6 Q(O.min) dex
0~20 15 20 400 110
100 15 20 390 110
200 15 20 360 100
300 15 20 320 90
400 15 20 270 80
500 15 20 220 -

2.1 293 800 .344 297N
10% .20% .64% .75%
) 45 906 91 113. 4 .

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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E: Static Structural B: Static Structural
Normal Gasket Pressure Normal Gasket Pressure
Type: Normal Gasket Pressure Type: Normal Gasket Pressure
Unit: MPa Unit: MPa
Solution Coordinate System Solution Coordinate System
Time: 1 Time: 15
2018/11/22 10:1 2018/11/2210:24
Bf7. MPa Bfi. MPa
-254 Max -52.952 Max
-25.781 53135
-26.162 -53318
-26.544 -53.501
-26925 -53.684
-27.306 -53.867
-27687 -54.05
-28.068 -54.233
28449 54416
-28.83 Min -54.599 Min
a. B IR SR 1 10% b 85 L IR DR B 20%
B: Static Structural B: Static Structural
Normal Gasket Pressure Normal Gasket Pressure
Type: Normal Gasket Pressure Type: Normal Gasket Pressure
Unit: MPa Unit: MPa
Solution Coordinate System Solution Coordinate System
Time: 30 Time: 45
2018111122 10:30 2018/11/2210:31
Wi MPa Hfii: MPa
-177.67 Max -206.22 Max
-179.27 -208.26
-180.86 2103
-18246 21234
-184.06 -214.39
-185.65 21643
-187.25 -21847
-188.84 -22051
18044 -22255
192,03 Min -22459 Min
c. WK IR SR 1R64% d. SRR T I L 197 5%
4
4a 10% , ,
’ N 53~d o
28.83.25.40MPa, 6 Om  Oomm 5a 10%
, o 20% , R
s . 54.5 25.956 ,23.590MPa, 6 ,
52.9MPa, 6 , o 64%
9’ b Y
3.0MPa, o 196.80.172.06MPa, 6 ,
) 6  4d (0 )95MPa, ,
5% o
o , 2.3
10%~75%
o )
2.2 , 6 ,
) 10% .
10% .20% .64% .715% 20% .64% .15% .

(€)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.
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B: Static Structural B: Static Structural
Normal Gasket Pressure Normal Gasket Pressure
Type: Normal Gasket Pressure Type: Normal Gasket Pressure
Unit: MPa Unit: MPa
Solution Coordinate System Solution Coordinate System
Time: 1 Time: 15
2018/11/2211:25 2018/11/22 11:27
Hufii . MPa Wifii . MPa
-23.59 Max -50.383 Max
-23.853 -51.093
-24.116 -51.803
-24.379 52514
-24.542 -53.224
.24.904 -53.934
-25.167 -54.645
-2543 -55.355
-25.693 -56.065
-25.956 Min -56.776 Min
a. BB T R R B 1910% b. SR IR 5 L 1920%
B: Static Structural B: Static Structural
Normal Gasket Pressure Normal Gasket Pressure
Type: Normal Gasket Pressure Type: Normel Gasket Pressure
Unn:_MPa ‘ Unit: MPa
SPIU"“ Coordinate System Solution Coordinate System
Time: 30 Time: 45
2018{11/22 11:28 2018/11/22 11:28
Bl MPa i MPa
-172.06 Max -200.3 Max
-174.81 -203.56
-177.56 206,82
-180.31 221000
-183.06 2213.35
-185.8 -216.61
-188.55 -219.87
-191.3 -223.13
-194.05 -226.39
-196.8 Min -229.65 Min
o. BRHR I IS 1964 % d. R A A 58 BE 147 5%
5
250
—— FPER ML R ) | ’ ’
—o— FVEA BYLEERr /N R N ) 3
200 | = 4B K KR ) 1
—~ SR RNEN / ANSYS  Workbench
= /
=
Z 150} 350°C ,
R
= °
=
4 100 s
#
o : 350C,
50
) 40s 6.3MPa —3.0MPa —
0 . . 6.3MPa—4.0MPa—6.3MPa, 7 o
10%JT IR FEE 209t ISR EE 649 )it otk & 75% )i I i B2 8
A T35 1/ MPa
6
s 6F
[T
S
=
H
6 5 ’ N \'}E\'
SN
b
) 3MPa
18MPa, 2MPa
2 L L L
29MPa, ’ 0 10 20 30 40

st [ /s
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A
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Orthogonal Test and Finite Element Simulation Comparison
of the Influencing Factors of Gasket Sealing between Spiral-wound

Metal Gasket and Metal Serrated Gasket with Soft Graphite

JIANG Feng,ZHAO Wei-le ,WU Chen-hui
(School of Petrochemical Engineering, Lanzhou University of Technology)

Abstract Both orthogonal test and finite element simulation were adopted in the investigation into the ef-
fects of bolt preload, pressure and temperature on the sealing performance of the spiral-wound metal gasket
with graphite and metal serrated gasket with graphite. The range of bolt preload used in the two gaskets was
studied and compared to show that,compared with spiral-wound metal gasket with graphite,the metal ser-
rated gasket with graphite can be used under a wider range of bolt preload,which reduces the difficulty in
the bolt installation. Comparing the change of stress and deformation of the two gaskets under high temper-
ature and pressure fluctuation conditions showed that,as compared to the spiral-wound metal gasket with
soft graphite,the metal serrated gasket with soft graphite is more suitable for pressure fluctuation condi-
tions; and the spiral-wound metal gasket with soft graphite is more suitable for the harsh temperature con-
ditions.

Key words metal serrated gasket with soft graphite, spiral-wound metal gasket with soft graphite, flange,

sealing performance ,orthogonal test, finite element simulation

Dynamic Balance Optimization of Scroll Compressor
Based on NSGA-II

LI Hao,HU Zhao-wen
(School of Mechanical Engineering , Hefei University of Technology )

Abstract In view of the poor dynamic balance performance of the existing scroll compressor, a new opti-
mization method was proposed in this paper. On the premise of considering the effect of gas forces, the fac-
tors that affecting the dynamic equilibrium performance were analyzed. On this basis, the supporting reac-
tion force of the primary and secondary bearings was chosen as the optimization objective, and the geometric
size and circumferential position of the balance block were taken as the optimization variables, including
having non-dominated sorting genetic algorithm (NSGA-II) adopted to solve this multi-objective optimization
problem. Employing the multi-body dynamics method to verify the optimal solution showed that the method
proposed is simple and can effectively reduce bearing load and improve dynamic balance performance.

Key words scroll compressor, dynamic balance, gas forces, Elitist non-dominated sorting genetic algo-

rithm, multi-body dynamics



