%5 00

PR AR, RO B B U A AR AL LA U A BROT 7B 5 45 M A1 fk 1

i KB B B E S AL LA =N R Y
BRTOTSERRL

% 3k,

8

E,FER, 3R

(HFBRHORE YU TR%BE, LR 8 266042)

A BROT T BTk ANS Y SRR R AL 2 o 18 3 S G AL LA R a5 W AT Al 45 RS- - 55 0 AR A U A
VO, A7 T AR AR 3R 14 O 3 g M, T8 0/ 5 A I AR X338 9 1 8 o T o i) A SRR AL Ak L H VR DR 7, A SR AL
Ak SR SBUAE) 58 7y A B AT DL RREAR N A7 48 B 4% 5 IE 2SI R WY, RS BEJRE D935 mm A TE BE 540 mm | RS 410
mmf, bR AZ B BT d /N s S A PR TR L , S5 F P A0 9 1 BRI ) /N TR I 0 B AR AN R A T3 I
R R AR 5 e S A AL S B (0 11 25 i, 0/ B BIL T ik O I ) s A

SR SRR PR AL B T AR AL 5 A U A IROT AT s R AR

ES#ES:TQ330.477;0241.82

554550 R TS A B, A SR ASE P A A B AR 1Y)
TR T 9% 5t Bl EL A 254 s L A s AR B v A
SRR RN AR SN 2 o X T R R AR B A4 e i e
(4R K TR 28 = P, Al R P S B AR DL R A T RS AR
SHRAC AL, SR ALAE R R T AR A2 TR G
(1 KB 1 A, 38 S VR BR 22 K158 ST A Bk
TR, DA I A X 98 00 &5 4 18 T b e R 7R 28 s )
MK,

FE R AR TS R VR A A R R
A b 2 AR T AR (AR 0 I E — 2
BN, 25 00 2 S 8B TR I8 R O il 38 ) 40 A
TR DR TR % P Ak AN 34 L s R B T
P Bl 22 26 1R B, B RORG T

K A BRI I v # 2OR AT )25 BT
A AR 32 F7 s (4 18 )RR AR o X AEAN AT LA
T A% A X T 4% S A %) 5 R R B 4 BT 2 5 o
VEHEER I8 n] LU T S5 i Ak . BFoE 2B, K
A BRIC AT 8 ANSY S TT L v 205 R0 A b 43
Mo SRR AL LA 2R B T 2B

AT AE A BRIT 70 B 87 ANS Y St A R Al
2% SR SR AL MUAR X SR AT ) 25 e B g i £

EB R BEHE (1991—) | 53 LRI, 7 8 BHA R -1

Wr A, BB TR THOR 5 ¥ e
E-mail:358083466@qq. com

XERARERD: A

XEHS:1000-890X (2018) 00-0000-05

e, S B v R R TR % ) ol R AR R i S
R’t=%,

1 #EEE

AL R FE R4 3 500,
2 000,420 mm. FZRIEAR S5 DU AR 530 4
Hz, SR CEHESR TR KR B 1 A A, O Al e 412 w55
SRR /N TR AR (VR T S5 e PR b AR 4 1 Y
SN AR b 20 B P AR 2R TR AR il AR A =X
LR R WA,

Ry 7 A8 43 AT RN TSR i A R T 43 B R
PEANSY SHEAT BT i, T 7 fL A8 XA A, 4 20
T8 R Ry AR B A0 AEA T AR B S S S K 4
bR 3, BRI PTG Sy AR Y AR D
W AR = IRy — Ak R RUR(R
J5 (o AT Ty LU/ TR AL BT AR B IR ORUE T
TS BE

7 A AT Y ] AR AR 5 3 7 0 d K] BV A
AN R s S IR I 5 o 38 2 3Z 3 43 BRI A
6 3 R A D0 i B [ 5 A2 98 Bk 22 1 5 X
A BT W B T R S A R R Y
VR, A R SR LA = A S Fy . ik s
J1 R R AR =R & AR R A, B KB AR T
JEEAR 4 B I R Ak



2 BB Tk

2018425654

|
- ‘ ——
’// 5 /4 /r ~
© -+ o
o
L
\‘

&}

(a) TR

o j o
|
Il -
S AL n / ,’_\\\
If—F -0 —
s ," S
|
5) ‘ o

(o) A A
B1 EMiRMEmHREXRENTE

2 BARTHH
2.1 EHHATE
AEAT BT T SR AL 80 A2 1 S8 7
AV F T3 R P2 A RO e A4, L
s LR {8 T
BT I R LKA T T
[k].= [[[B]'[D][Blrdxdy (1)
St [BI My 30 0 I A AR, (B S0 926 s
M, DR BT s MR 2, R BRI .
BT A TR AR (P TR A ST
{F}. = (N).AG} (2)
s, (V) HEICI B, (G T i = A
BT — A 2L 3T AR
BT A5 BT L O) AR A F
{0}.= [IN]"qeds 3)
s, INT T O R, g M B RT J) ,s
FULKJE,
2.2 HSTERE
A B TC AT B 2 R T 4 R R T
B 25 5 R D s 40 0 PR A A R, L BT 2R R Y
PEPEIU N E L, B G BRIN BT IS RN 5 Ak
b PO Y T A IR TN s 4 W E A - =T

HASHMAE . AW R A IR IC o i
ANSYS15. 071 1 55 By = 42075 15 45+ SR 2000
Solid 95, 1% AR FLITREAS VA AL NPE AR, i AR
SRR BA M, T LA Jg bl 3 1o 8 B A K1) 4

& TAEM R Q235 ABR 2 25 #9424
g BPERSE 2.12X10°MPa, JARA L 0. 288,
W 7.86 Mg e m”’, JE AR 235 MPa, %4
R 1.3, M1 180 MPa,
2.3 M1gxI4

A T A R R 18 A 3l 23 B 2, [] Bl FH &
RH il BRI KN, LB B4 R0 43 A% 4 v
HERE R Bt Rk R4S 1 R A BR T
BEAL AN 2 7R

E2 FERISEM EERERTER

2.4 EAKME

T o R R TR AR G 2 A P 118 1 8 3w R 3 S
JE 717050 MPa, 2818, 48 25252 B /9 5 T 81
BTy (F) R5 549,78 kN, filss ¥R AL (S) 0. 43
m?®, A IR AR B DN R T A7 i (P) G

P=F/S=5549.78 X1 000/0.43=12.9 (MPa)

R R AT AR BRI DRI I 2 T
AL R A 6 SCEEAE LA EX, y Rz 7 [n] b IR AR
AL Iz A AR TN E 3 R

IR RS R A ANSY S H 42K fi , 78
SR A A BB B TT I (] B AR A o AR o ) 4 B
FR AR

E3  mnEfngysRiEs



%5 00

PR AR, RO B B U A AR AL LA U A BROT 7B 5 45 M A1 fk 3

2.5 MANMEELG

TC AR R W Al A =38 4 L ROE A8 43 A1 4
BN E4FISFT R o

MEIAFNST] LAF ), 5 TR AA R AH L, A
Joh AR AR 2R Y B 77 194 MPaF# A %] 188 MPa, JE
A5 2. 50 mmis /N0, 77 mmo A UL AR BT LA
b AR =5 iy 32 L T IR0/ N AR R e A
LT e

NEISTT LA 1, A Ak A X3 i S A LA

(b) T 7%
B4 EIREXRHEAMEESH

FFAER S SR BLG, HLIW I3 5 v T wp ) 1 4 S 4%
HEFLAL , 1 F1{E k188 MPa, 4 H 77 W 155 i, A
W 25 7 S AL LA SR BRI B AR B A AR A
PR EKIEAE R0, 77 mm, HF3XASTE A8 AT LA
FE DRLMEAEVR Al R A T LAEA T S5 A

3 i
3.1 EXRE

WL PL Al FRE B LA IS AT BE M N HE AL
JoT i, AT LA R ) R A R R 4 3] A3 Y B Y, DA
T R BTHESRATTE AEL

IR AR BT B = A 8%, SR T IEAC
L, (3°) XF ORI TZE AL, %5458 B QR REIR
(6) AR FEBE (B) FN LA B2 15 BE (h) 339> PR R X
REREN T (o) FIEAE (&) WRE I . 1E AT S 45 R
MFR .

F1 EXHBER

A T

o H d/mm  B/mm  h/mm o/MPa ¢/mm
149056 30 30 390 213.00  1.02
245 30 35 400 208.00  0.90
398 30 40 410 175.00  0.81
455 35 30 400 199.00  0.98
SR 35 35 410 168.00  0.86
6" 5 35 40 390 194.00  0.86
7R 40 30 410 167.00  0.94
81 5 40 35 390 206.00  0.93
95 40 40 400 198.00  0.83
7,/MPa 198.67 193.00 204.33
5,/ MPa 187.00 194.00 201.67
7,/ MPa 190.33  189.00 170.00
We2ZR/MPa  11.67  5.00  34.33

.210m008 aesmees | Laesmeos | L1ssEees

(a) [ 71

&5

AMREXNROE AR ESH

MR LU 34 B 3= i 22 AR BN
Wy Ak, 8, B, A WLAX o5 W iy K, 6K 2., Bi
INo oIy, bR TR R R R R DR R M 22
XF g H KSR AR A6, Bl 62B3A3 (I A GEREJE
SA35 mm, IR B B D40 mm, RSG5 B o410
mm) .

3.2 BERKAE

38 2 B PR 2R 3 IR R X R R )
M52, 25 SR 6 FT R

6] LU H, 75— & 3 [ 9 4 K b g
B JEL ) MR T B R b e R v B, AT ARG A R
1, v FRERER



4 BB Tk

2018425654

200
195 |+
<
&
2
©
190 -
185 I I 1 1 1 1 ! ! !
30 31 32 33 34 35 36 37 38 39 40
J/mm
B 435 mm, /400 mm,
(a) o-ofl1 £k
195
194 -
193
192
< 191
&
5190
© 189
188 [
187
186
185 I I 1 1 1 1 ! ! !
30 31 32 33 34 35 36 37 38 39 40
B/mm
6435 mm, A 400 mm,
(b) o-Bilh £k

210

180

170 I L I
390 395 400 405 410

h/mm

B}35 mm,dH35 mm,
(c) o-hlfi2k
Ee6 3MNEZHEI EEBNAKNEME

3.3 RUER

SR OCAL S TR 0 N ) RO AR 43 A 517
FR

TR LA LA 3 S A AL AR IR A7 7R
ARG 1 F 188 MPaF#{K %166 MPa, /s
TYRRN 77278 40, 8 mm, B8R UL AL AT TR AE il
K ABATHHE SRV Z P9, W RV K

zzzzzzzz

(b) 72
B7 ZFHUEEERNEAMEESS

(1) 5 TeH A5 =02 L, A AR A =X 1 1
FIBEAR TR AZ J/IN

(2) A WA A6 2CZR 08 107 g 48 v T v Rl A 3¢
FEREFLAL B 170 HTE 7, 78 S 75 A L AL R B3]
(5] £y b B AT DLAE — 2 R BRI Ty v,

(3) IEAZ I R W], FAFEEEIE 35 mm ik
FiFE 40 mm ., AR 410 mmif, FAE SR
J1Ee/N TR R

(4) 525 RALTTAH LE, Z5 R AR A0 5 1 1
BN 1/NTVR I g B AR AR K, A AT RE K
R R R %85 ) Bl 3 S At A ML X 1 0 5, Dk
/INEERIL T AR T 3 AR

SE3Hk:

[1] X135, ANSYS15. 04 FRITZ T AT TEIRT B [M]. JL 5t HLAK TOlk
R, 2014,

[2] TS, HURISTFHHIMI. J65T : HUR Tl s it , 2012.

[3] MBI, YR, B, 63.5" L shIBESE it i TG AL AL L RS R 454
WG B ATIRIC A BT SR IB RO 524645 ,2008,34 (3) :30-34.

[4] Bathl, LA, e R 5 Fr4ae it ny A BRIt Ll 48
BT, 2016,63 (1) :31-35.

[S] #eil, AR, Z 2R S IAT BRIC AT Bk gs 5[], e 1.
Al,2016,63(2) :102-106.

[6] FHEE, BUa=S, ke, 56 RN ERmL T2 FROCI 1 4R
BT, 2016,63 (3) : 174-177.

s HH:2017-10-09



55 00 1 PR AR, RO B B U A AR AL LA U A BROT 7B 5 45 M A1 fk 5

Finite Element Analysis and Structure Optimization of Box Beam on
Injection Vulcanizer for Super Large Sealing Ring

CHEN Qian,LIU Cun,HAN Lu,LI Xibin,LYU Baiyuan
(Qingdao University of Science and Technology , Qingdao 266042, China)

Abstract: The structure optimization of the box beam on injection vulcanizer for super large sealing ring
was studied by finite element analysis software ANSYS. The results showed that, compared with the box beam
without ribs, the box beam with ribs could reduce the stress and deformation. The stress of the box beam with
ribs was concentrated on the middle of the two supporting column holes and was higher than the allowable
stress. The concentrated stress could be reduced by using fillets at the supporting column holes. According
to the orthogonal test, the stress of upper beam was minimum when the upper beam thickness was 35 mm,
rib width was 40 mm and the upper beam height was 410 mm. After the structure was optimized, the stress
of upper beam was less than the allowable stress, and the deformation changed little, which was helpful to
extend the service life of the injection vulcanizer for super large sealing ring,and reduce the whole machine
mass and manufacturing cost.

Key words : super large sealing ring;injection vulcanizer; box beam; finite element analysis ; orthogonal test



