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Schematic design on trailer of towing tank

CHEN Yu-long, LEI Yu, ZHANG Liang
(No. 710 Research & Development Institute, CSIC, Yichang 443003, China)

Abstract: In order to create three dimensional solid models and verify designing parameters for trailer, a typical trailer structure was presen-
ted. The basic components of the trailer system were introduced. And the operating parameters were designed on the basis of analysis of the
main work flow. Using the 3D design software CREO2. 0, the model of the trailer was built based on the parameter design. Based on the solid
model, the finite element analysis software Abaqus was used to simulate the static stiffness and strength and the natural frequency of the trail-

er girder and the central side bridge. And the trailer overturning was calculated. The research results show that the structure strength and nat-

ural frequency of the trailer can meet the design requirements. And successfully applied to a university’s towing tank, the effect is good.

Key words: towing tank; trailer; stiffness; strength; resonant frequency

0 51 &

AT AR, B AR Tl PR & R, H AT IEAL T
TR i i A R A O LB . N
F AR B, B R R AR M T AR . AL R RE
PHRSEATAA B8 2 T2 — RS 5
SRR SRR REL T RSAR = R AL 3E 4 ST AT RE
WSS MANIEA (1 F B SZARSEBr Cr a1

XEF M AAYERE AU AT I, 32 203 0 BIIE 7 ik RN 52 B
Jridio 5 TR ENLEOR A & i, il i e
BRI ST AAATERE B T A1 LIZE 2T RE , JF LA 12
FRCR . E F AT FRAY PSR i LR 25 5y
GH=I S 33 P S LN I P IN ARSI P g A

i B HE:2015 04 - 13

FEVE O BL AR L2 T A 5 B 1 ) 228 6 2 =X D L i , 9
SRR S R IR ok . RIS TR SR
G T — R REAR AT A AR, BT PR A R T T A B
BETRE 7514 3 FUIRACR , A 40 B3 1o R B 56 ok 3
HEP L AR IR I R HE AT AR A R BIF 5 4 T 4 A
3, DR S b3 Tl et e 3k A R 5%, TS T A
R IR K M Y U, T AR b R AR IR IR H AR

H6 HL R Y6 R HEA T PR PR S BIF ST (9 A
Ve , T AT AR BRI B B T A0 , 2 A
RPERE IR B B2 — . HAT, A /NG R
KA, FE B TR BRI B T, K3 43 4
T b R, SRR HE K R 2 T
T, TR M 4 P R G MR R RS, B

TEBE BT B E I (1986 ), 55, WL E B, EZN S ARFRHURS BT T B RIS E-mail :371682748@ qq. com



512 1

VR e, 45 - 3 MK A= 5 H T SR B

i LK 22 SR A5 B 5 5 2547 B 7K, 46 B oK itk
HA A B g 26 4 , BEEA T E ) 0K it vh Je ik it
Fr iy, e RIS, T LA R AR
RN, HE AR AR K P B AR A
SEAOK AR REI 0 Y S AN TR 4, AR TR 4 LA R A
ki rhissh ™

AW LA AU A3 4= B FE RS G, % HLAh H
T3 GBI UL, I S SEAS AL A A T 9 BE A5 o3
e B K B N RIS A )

1 #4454 .
HIRR 1
i 25 ARy 2 RN v R A, R A o = 4
FNEEAH R RGHRE G )RG5 i
o o s e X T T T
Wi &, s e SO LR , DB 1y o b ” o bl b alle
s : 25| [ WLt | | Bk | v
325301 BT A 0 /N, TR S ey e
SEABER A B GG R A 1R [ [ | [ ] [ T 1
s | sl gegn|  [HROEE | s o [V
HSHER WA 2 Frs . e s e e S vy ) 4 | ) i% A E«Iﬁ
s = wzn||" By
N =
2 TAEmAE
i 4 BB 1 2 R Rl R iA Tk
B8 TAERARIE 3 PR, B2 3 A
TR ’“’_&? gt | 2N g
By BUkiEtT V| R
Footssp It | Foore | ropman
ERR [ e (] i
. — iL oA N, TREE LT
BRI I N E T Fagrrep |
’W@ Y o — 4@1;3 :‘) mﬁg j‘) I
R
W
\ RELTRE | B
wero | [ PR \ope | AR TR
L e e R
: a0 a
ﬁiL R {IRH
s T
RO | e e | FootmEsl. T | Tt
BUER N e AN N ER R Wizt
&
)I_
— \ Wik
LT THIE |, | ik N
FaIs TR ) FebLE ) sty b G
firfire = kiR = v
= =i =
TR -
Bt TR I B

K3 4 AR

BT 2R

ARt 4 ol 2, Has AR in i 4 s oK

WA R LA 170 m, AP A 2 000 mm ~7 000 mm
HR IR R FEAT IS . A SO G BT R G A, F &
B e 25 ], A s B IR AR ISk 5 m, )k i



- 1588 - HL L,

™ % 32 E

FOm/s, IR R 0.7 m/s”, K EH 7 m/s, Il
I Z 10 s, 47729 35 m; B 5 M IR F) 7 m/s
1A B B R 4 i, A1 B Be A TR R 80 m, i B B
W4 1 SE PR TAE B B 78 TAERM BR s s, B o8
K HL AL — 2 9 98000 B ek e As A, 7 AR R AE
By, FUHIL A 3 B % - 0. 8 m/s® T, v R R

30.6 m, 7 5 il BR A7 i FE B L 3h Dh g, R A
TR Bh , R I 3 1 R 56 KN i Sl hn i
H-2m/st HISIEES A4 12 m, FiEE 15 m, {63817
S PR R A N0 A P 1) 3] 3 5 SR FH R ML O
FIBRALAE G, R RERI S0, D a5 R 15 45, ik
MoK 3 20 m,,

NIy

Vi(m - s7")
c Wi Ruke s et e 0" J
] LT 1 S N NG I 7ms
] e e
i bk ! s s
- Ar /) VE e
(m) Im‘4m: 0m | t5m | 80 m Jam | 3w b | smo
E i
4 HiEBITITRRE
MR IE AL, IS S R e =0. 2, 8 H O H =2.6 m, 3 S AR Xl AL s R a,,,, =
M =30 t, Zid R 7 m/s, | B30 ) s Jin e B 0.7 m/s* A .
a, =1/2ug =1 m/s’ (1) X NER=IETE
BRI 20 EE 2 S, , PRSI S &Sk S, , AR M, =Gxa,, xh=15225N+m (9)
PR Bl i e A AT
S, +S,<15m (2) My =G, xa,, xH=5460N - m (10)
VLA S )y oy, WA 0 T 1R] 7 2, , DO S [ E RN T KN b S B
S . My=M,-M;-M,=6515N-m  (11)

=t +1t, (3)
HT 60 SR A AT R T A0 ) 50 s
a, =pg =2 m/s’ (4)
iy
S, =7t, - (1/2)a,t; (5)
S, =(7—ayt,)t, - (1/2)a,t; (6)
at, +a,t, =7 m/s (7)

YR (1 ~7) , BIAl % ¢, .1, .S, .S, BUETEH,
HRAE PRI AT B0 AE ¢, 1, .S, oS, BUE, A FEAR 4f5 52
PRI AT AT SIS ¢ =1, +1, =3.86 s, BAFHES S =
S, +S,=14.58 m,

4 Xt
4.1 EEWMBIHE
Btk TN F o =1250 N, B B0 1A Y
TV L=2.6 m(K T A7 7= A WU T340 09 SR 4
PRATFE S PE A ) WAt = A A RS o -
My =F,xL=3250N+m (8)
BERAEN 6 =30 000 kg (A FHPILMEE) ,
FOL AT AR B LA o A7 &, Bl BT 6, =
3000 kg, B F 10 0, BT FE IR N L =6.5 m, J 4 5
(HUE ) B AR T h =0, 725 m, #4255 g A

4.2 HEFTRHBNERBEITHE

i 7552 SRS FTEANE 5 FiR . 64 £ NERE
PRAT 4 B 2 A M 4 R e 2B ik o 1) 7R A 47, B R 3
2% 55 800 mm , /5 F 650 mm , FEE[EFE 1 160 mm, 3
Zeuiil oy LIE , ZE AR 12 mm, 45 AR 8 mm, b3
GRS 16 mm, 3 GAR T 14 mm, A5
TR BR AT BRICHARSEAU o3 BT, B8 2Rk,
BRI RV E = B AN 6 fros o dl 43 Al al A, 4 42
R F117.50 MPa, 5 KA /NT 0. 51 mm, /N T 45#
B IR SR 471 MPa, 3iff /2 58 B 255K

kbR 1&@

| 1 |
] - ]
NI FERE N PIEFER
HokhE

KIS 45z JRERE

4.3 HEEEHHEITE

i 7 A i e A P A A R A AN 1T
Hh O SR8 4 [T AT 4303 B 11 4R, X048 47 14 [ AT A5
PEATIHA 4 — B RO B R B N P 7 B R i A 1 ~
10 BrE A RN 1 B, 3 1 al i, 46 47 19 3R
WA R A AE 30 Hz ~ 60 Hz BB,




512 1 MR T, A « 3 MK 3 4 45 O it - 1589 -

4.4 HRUHREREEITHE

F ST A R KRR DI , P 2R
GERIIER BT, S SRR A 32 2R BRI, A
TFARUAIE 8 7R o ASHEFE LI A e R L 2 m/
s* TR SR, v AR R FVASTE Al 9 i
7R8I o A Al R, e KW ST 68. 65 MPa, die KAZTE

(@) Ry 21 16.97 mm,/NT- 45#XJE ARV 7 471 MPa, i 55 25K
200
|
¢77

$100

|
= —_— = 3 §

[}

$120
oA '

F6 A=K K8 SIfARE

222220eRece
=]

S0

S8

v \

(@) RS2 (b) TR
B9 e J1 A =

4.5 PRMHEFREITE
K AR I A T I A S A A R 3t
S AT AR, — B R = A 10 FR
TSI 1~ 5 B[ A AR AN 2 Brs, BEk 2 WAL,
e YA ) AR AT 8 B 78 38 Hz ~40 Hz 80 Hz ~
139 HzJii Bz,
Fx2 FRRAHF1~5MEEHFE

e 1 2 3 4 5
FiR/ Hz 38.02 39.35 80.65 95.30 138.46

5 ZERiE

AT )5 L KO 4 A A S X 5, o A
T T RIFUL , A28 T HE A R G s TAER
(F#% 1594 W)

(b) YRR

K7 R =R

x1 HE1~10 HEBEZE
Br%k 1 2 3 4 5 6 7 8 9 10

ﬂ;y;{? 31.89 40.16 43.06 46.99 47.57 49.9 51.82 53.91 55.10 55.61
Z

AR5 AR

MRER,&H 5K 58 AL T SEat[T]. LB LA ,2015,32(12) : 1586 - 1589 ,1594.

CHEN Yu-long, LEI Yu, ZHANG Liang. Schematic design on trailer of towing tank[ J]. Journal of Mechanical & Electrical Engineering, 2015,32(12) :1586
—1589,1594. (HLHL T #4) 235 : http ://www. meem. com. cn





