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Abstract

Considering the regulating and structural characteristics of electric-hydraulic speed governor, an
optimization study on elastic connecting plates was conducted. Firstly, on the basis of accurate force
analysis, static analysis was done for the initial design of connecting plates by using the finite element
method. Then, the mathematical model of the optimization design was established, which took several
geometrical dimensions near the connecting plate’ s middle rabbets as design variables, larger deformation
displacement of the middle part as the optimization objective, and high reliability and good response as
the constraint condition. Finally, an optimization analysis was carried out for different configurations by
using COSMOSWorks/OPTSTAR, the actual working condition of the connecting plate was simulated and
the calculation precision of the finite element method was verified through the experiments. The analysis
of the result revealed that after optimization, the connecting plate increased Z-axial deformation
displacement of the connecting plate, which can effectively improve the plate’s regulating sensitivity and
reliability in the system.
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Tab.1 Comparison of different analysis results

% K VonMise Z J5 [ e K

CAE #%
i 1. J1/MPa i %/ mm

SRR E

ST T mm % K

/N, C3D20R 155G, RP 89.7

£ 3 45 fid i 1

PY A 1/0.3 mm [

COSMOSWorks #4275 5 R 8T, 90.7
ity 1 Al ¥4 59 43 #i )

ABAQUS 2.513x10 72

2.560 x 10 72

ME T A RUE i, R AT COSMOSWorks 3K fif (1
R LB IR T ABAQUS HYZE R . DA IE $ A Y i
153 AN DU FED) 4 AR % B2 AL B9 1 T B
B RAEH) VonMise I J1 24 90. 7 MPa. T 45 7 4 19 i
N AR BR Oy 275. 742 MPa, It DL AL (49 B 77 3 A % 1%
PR LB T4

MIEL 7 AT LU B, 3% 45 M b a8 it 2 19 die KA %
79 0.025 6 mm, UL LA 45 R ET 7 42 0.3 mm (1)
RERS , AL B0 3 1 A A A U0 10 AL 2 AT A Al 3
it T REME AR R AT W AT M AE R
AT , M I8 B BT H A9 B3R, 4 ey v RE G e R AE Y
e VERE , A7 46 BN & AR AT AL BT o X BB
AT R A AR /D /N R g 5 S f A
A ZR G T LB O B

Fodel name  connacting
Studr

K7 EERAE SR

Fig.7 Displacement nephogram of connecting plate

3 St

3.1 R4k o) 3 4 ik

A COSMOSWorks 1) OPTSTAR 5 B % 3% 4
B HEAT Ao BT o 38 H A8 BEAT 25 A8 YT IR E AL LA K
L5 R MG AFTEAR Z A AT A R, 40 2R E
A A S IR 285 AR T REAAT & 20K, BiE
B AAREHEA ST AR A A R
BN INAR 22 29 Ok DR AR AT 2 19 25 1 2 m] T, Xk
SRR R . W T A EER, BT
A B EERY LE /N L T8 ok AR AN AR 23 BT 3R R B H AR e
B ny B o Bt LIRS R AR F R AR Al 2 4 Al
HoRNEAR ., BT COSMOSWorks Fl1 SolidWorks 58 2§
LI, T LA T SolidWorks (1% T R #1745 14 11 IE

RAEAE 35 7 2 A AT AT I B, 22 ad 5ok
AV
3,11 BEIHAR R A H AR R R 1 B

FEACA I R 38 T 28 5E SCH AR ek AL B
BT Y O e R D, O E b e RO 2
FE I W 3@ A 1 A v R DL AURE 14 17 R v i) 3 4230 Ao
PEAREORHY S T o B AR i AT DU WEARGE $E AL 1Y
REST ol U 3% 3% AL i AR

Ny 2 BRI 3 A v on] DA L AR Y
AR 3 He 4k R ) A X B R BB RS 2 ORI AR
FHAE ELHE G R BN RN TE R BE o B LA AL o
AT AR 1 AR P 7R I B, AT LA 2 AR Y U B v
by TERE b, LA JE H AR GEBE by R E LB
i 3k 28 ROF 2 50y A2, BTk 2 e %
o HUE R 5 mm, T DL 7E 3% 8 BT AR
WINPTV o 5 R B I FE AR A AL 1 EL AR R AL
I3 LB v, T LR — A A A A A — R
f by HBOHAZRWE 8 fr/n, b, =2.7 mm, b, =

5Smm,b, =6 mm,b, =0.5 mm,

8 EEHEARIAL BT R B
Fig.8 Design variables of connecting plate
3.1.2 A
P A B B AR AR R AT AR IR 18
frig R R R A 2 R, HASTE K/NERCE B 3E
FEL N o O BB AR 32 e AR EL AT g ) T M D R ) )
W7, B LA R P B S BEE AR 120 MPa DL, JXRE
HZ A BT 2.3 [A) I 72 22 12 J7 180 AR 405 552 B
M TOLESR Ay B 7E Z 5 19 B35 2] 0. 038 mm (19 {if
B T LT Z J7Im LR AN L RS XA R
REPRIELE 26 X 22 4 B 25 10 T, 38 B B8 A2 B A 8
il Bt e i MRS HnR 2 s .
£2 ERRAKSH

Tab.2 Variables and constraint parameters

A i TR R
b,/mm 2.0 3.4
b,/mm 3 5
by/mm 5 7
b,/mm 0.25 0.75
VonMise )W J7/MPa 0 120
7 J5 [ v #/mm 0.038 0.039




45

AR A LR A R SR AR BT 35

3.1.3 AL Beaminy

AR AR 3 e AR U0 A BT 10 29 R AR A B AR
PATE B Z 1) 16 HE ST 7 A 3R A2 2
i AC A B AR, X % 1 AR R 1Al R 2 AT
ke M n FoR AL BT BT AR BN B (A S
n=4),r FRAFFMHHDB(ARSOF r=2), 11 B
PR BT AL T AL 1) 5 B2 F (B) D% AR
AL H AR ek K, g, (B) D9 24 50 o6 8K, 445 1 77 Rl AZ
AL AWM o, 1 Lo ], 73 5 IR 7 H M i
5 B2 A AR A7 5 s Fean AR MR Z T5 10 0 8% 4
] 327 1 2 M DG A 1 i T i 3

BT R
B =(b,,b,,b;,b,) (2)
BRI
maxF(B) =AC (AC=0.38 mm) (3)
ZYR KA
g(B)<0 (j=1,2,---,r)
s.t.{lo],/o,=2.3 (4)

0.038 <5 <0.039
3.2 ffeidiE
DA R B AR WA 9 BT .

Frh

B

S EIG L

— S LT
fife B R N
AT P

@I H bR R %L
gy sf A

' |
' [
' |
' |
' |
| 3 |

oo T N =

Wil | BRI | saitedesrdi :
|
| |
' |
' |
' |
|

K9 itk
Fig.9  Flow chart for optimization

it SolidWorks F AN [\ & 1 L & 5 58, R X i%E
B T . BATIE RIS, 20t 17 ki
A BN AR OAL 25 3 o AR AR S & S ARIE AR
WiE 10 Fros .

K Bon 1AL BT AR A A AR g b s
AL,
3.3 fRULER

1213 5350 R oAl )5 19 3% 4 B VonMise )i )

B 10 LTI % B SR AR X L

Fig. 10 Comparison of pre- and post- optimized

connecting plate shapes

o b b ==k =
ok
3
X Do
i +—+ " et
Ol 234 56 78 91011121314 151617

LR
B fefe it oy s

Optimization design history graph

Fig. 11

12 BB L1 = &

Fig. 12 Optimized stresses nephogram of connecting plate

B3 EHRLE Z AR = A
Fig. 13 Optimized UZ displacement nephogram of

connecting plate

oy A A Z T3 A%
3 M AL F S BT e H AR BRI
o
£33 MUWMBESHLL

Tab.3 Comparison of pre- and post- optimized parameters
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