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Abstract

Nowadays, the road clearing car industry is generally tractor and lifting. In the obstacle operation,
if the vehicle is damaged and small, it can be pulled in the rear, and if the damage is too serious, it
can only be hoisted with the hook, which is too time-consuming. How to save the time required for this
step is the research direction of this design, in the scheme with the motor plus wire bar to control
the movement of the fork, the motor rotation to drive the coupling rotation, connect the wire, move
the fork forward, when the fork moves to the designated position, the fork and the connection plate
loose, the fork is at the bottom of the obstacle car, and then use the hook to hook two forks to raise the
obstacle vehicle smoothly. This scheme can greatly reduce the time of the trailer and make the obsta-
cle clearing car more efficient at work.
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1. 5|8

T B 1 e 2 R R T A B N SRR A0, AR AR R R N T AT A e R AT A
HMAL BN BEEIRERA RS, B RIE R F R ORISR TE, Wi R & i1 L2k
L OERCPEMTT VRS T R EOR 1] DTSRG B2 AR5 SPRGURNE mal =28 28] E
FIT b 22 A B - AT B i 5, (AR AN LH AR, SR E BB HERC 2, PR R
AR A A b, R R A Ry, HE Y A s RO, R i o T AL PR A R,
HRBEMFEN A, HHR2Z AL SBEER — ki fi2]. BUAHARTT RE RV ED 1Y
SE SR FEAIR S TG HC 5T BREE 1A AL, S BUE Bk P 28D 15 70, )™ RIS ACIE IR [3]. 21k,
AR TP R ML + AL ARSh SR RPN R RE RS, LA RAET: © RAH
WU AT AL S B AL Gl /A0 U0 25 B8l SR SORS FE 5 B IRERC e @ 383 B8 S5 e AR A PRk
A, SEOUMRE AR RS HEE AL 5 P Rada T © S VLR R, RiEgesE i S5 RTH L
FEIY o ARBLHATIERC 1~5 MR R T2 FoR, AR EUE G R SR T 20% VA b, 3 T8 B bR
I PRI ROR S

2. FFRIEE
2.1. 5RIGFAEED

TAEIRH . WA AR, KN IRERS K FMREHE TR S, WahEERATEsh. WL ERYH
5 RN SWAMER S, AEBEITshAREs), Wi st XEIE8 4], o FEsRR S 1)
S X T HREARAESNN S, WIS AESI N AR AR &, Bei%iAF] 0.0001 m; fFRH
FHa, REEmEBHEANNEE, EMsh ik, HaiEEN Lsh, %A%, mTREiSR
BN . 2) B ARE, MEERK.
2.2. EEHH1EEN

TARFRER: BOMASTENRAC AN, BN SURAARIING A, AT, RS BB R RS
. X IS b, WA AR EEl, WA T M iR, Tt X WEIR W eI F2ah[5]. P
WHEE A 1) RS ABSh AR EE#EL R . 2) B R R E S ARk, HE AR R,
PP R, ANE S AR IR B E R,
2.3. EBHLZ4tEEh

TAFEF. HHLES), Wah2A1 s, {5 XOEAEZKT b, ¥ edsiash 28 Nt XT3,
WX EE R R EN[6]. LAAESIRRES: 1) A 3R ELL DImpiR T B8, 33 ENYER
S, WeE NERLME, G FiIRIEs). 2) BA MBS RENEERIK.
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2.4. FLESHT

1) BAIIRURE A" (O8E), HRUEZH “m/h ARz e, g EER.
2) Wi “RBHE” 1, MW/, BEIRG Mg L5 e, FRIRPI T .

25 BERFR

Wk 1 PR, TRAXWE, BT AR ES T RN, ANESRE, FDiEs R R
EEARBC, HRRZRAERR, BN XRG R ZREFIRN, FRAK, NEEGZET]. HGE
XEEER, LA Zh T RER G 10 e, HLHR ARG AR R Bk s P08 I AT AR T SR O A2 22
0.0005 m)fft tk, PISLAERM “ bl + LZAL” NI X ARG OEEhT7 e %77 RABUSE . 2
ERCE S AR EE, FEITEREREL R B Ui & . BIRFFZ BT PE O s
HSEHESR[8] -

Table 1. Multi-dimensional comparative analysis table
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Figure 1. Overall diagram of the extension mechanism
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EFIHE; AR EIL)E S, SRTBEhE Q)W S AT e sh (ML R ), SR EIER (S B
X & IETEOQ) AT sh, T SCENE(10)38#; MIRRG)RERATREIF N, KHESH R AL,
P LA R F R R (12) W H, 07 SUBEHH o K5 0% SURR NP AG ZE I G250 2 b, PR ZEON TR 7 218 v 0

LR 4), B n L.

3. it
3.1. HHNMEEEET RESEHE

AREAEFIR T R 1~5 W R AR SUV . /N TR 78, MR 4 Ol i i B8 e 22 B R 23R ) (GA/T
801-2023), i 0 M i KILHS HE A 200 kg (B X)), PR KB SIEE N 0.3 m/s (2 10 BN 52 X
BIEMITELZER)

1) ARSI

B FIRRIARRE, R SRS 1, BALEEES 3500 rpm, TEHEESE 0.3 m/s, AP
18,000 mm/min. FRNEHRETHE 2247 (1) 7%

p = L _ 18000 _
ixn,  1x3500
A p—24L K, mm; v, ——WBREKEE, mm/min; N, ——BEIBUEFHE, rpm; N T %
4, ATLLER 6 mm 1) FHE.

2) 22K R B B 5 9]

AR 1~5 Wl 2 o G- 0 i S e A 08 22 AT 3 M = 200 kgs SN BRI R B 1y = 0.004, Fr
JREIE B A #yy = 0.006 (S AW - T PR RERE).

BT T AR () BEE R ECN 0.004, JLEREEE RECH 0.006. M FEEEEHEE 1A

F, = uMg = 0.006x200x9.8 =11.76 N )

s M——2 A8, 495 200 kg.
3) L2 KL R A 2 B TR AR i v 2 A
BWETHT, WNnEa 28 =6.7(=% (RERLIEIERFM) ),
C,=fF, =671x11.76=7879 N 3)

X f, ——TUNAER R, BIERN, £ =67 Fr——2ZALRKENR, No
4) (5 2ZFTIRSUR
R 8 L2 AT 9 o [ 5 1) 22 77 s0(BK 20 [ 5€ 3 + BK15 SC4%%m), AT IR RSO

/ FL
dy, >0.039%, | —" _ —626mm 4)
1000x0.00125
5) SRR IERE

PRI B ZE OB A SR (R 2 <0.005 m), & #H E A0k B4 0.005/1000 mm, M4 300 mm KB 1)
FRELZATIFEEEY 0.0015 mm.

6) LA

2RI 3R Py=6mm, do,=6.23 mm, EFNTEIFBUERERL2FT, AFREAR 25 mm, KB d, =
4mm, KSR 30°, BUEBEAN Co=11.3kN, FUEFHHM Cy=23.7kN, [HE ks BK20, ¥k
BK15 [10].
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7) PR LA 5 AR R R

BT T 1~5 WEZL b ZEAFE 28 TR R, 456 Seha Bk THL e :

IEAGH R E X R G I X (M Q345 X, VPN Ji[o] =345 MPa, #i{E#EE E=206 GPa). &k
FL(M B GCr15 W, VR J1[0] = 600 MPa, #PERIE E =208 GPa) WZ L xR, —#H 5 H R E
A R ZE AT 1) B A

BATLIA : T2 SRR 200 kg Bofeg, AT FHES) 78.79 N + F2[AEAT 500 Ni F0AHAR 50/ vy %
IE] 7 /S HE LI

Table 2. Results of strength and stiffness verification

2. RESNIERKER

A B REERUN YA RS R AR BRATA & VAT & W B 412
i3 286 MPa 345 MPa e 0.08 mm 0.1 mm W

24T 425 MPa 600 MPa e 0.05 mm 0.1 mm W

e 2 fow, X, ZAAERUEHM FomEE . WIEERIAAR, JoBB VAR T R 25 60 F% AU, P PR H
X RGeS AR E .

3.2. MR HZERA

1) =HERESIE3H

K H SolidWorks #44E Hy XA (AL BEAHES . 2241, T8 X, S I =435 R, 3@id Motion
BT IZ S A 2L, B8 SO B ZE 4 HE(0~1500 mm) A4 72, BRELLAT #E . 5 XA 5hid i 5 IR
PP R I IV, B DR XA RS - IR 2R, B s H SN SRR

2) ARIC/HT(FEA)

BB (M5 Q345 ) AT &8 KB R 2, SR ANSYS Workbench #E47 5 /1224 IR 6737 -
JitE AN 200 kg BUE AT, BAZEAFRIR A EFHBL) < 345 MPa) 58 8 (58 X KL < 0.1 mm);
WILPE ST, BRAERBAEAE 10 T3 RV AERA 5 ] St

3) ML RS ES N E[11]

TN - AT - WS RSB RL, SR AMESIm #7305 B M GENUEE . WS R 4T
JIEEZH, A3 Hr B SO H A ] i B2 (E AR < 10s)s YRS T BT S /79%5)(<0.1 MPa), SALIRIE R %
(1 = S A

4. BERGWET
4.1. BIEFIERZ HAHT

FH T80 T AR B AN A2 v ZE AT R 2t 1) T 7, #1258 e TR RIS E I F = 2.5 KN, RIA
TR RGONIUEL RS, P LSRN S A B /N &R #7108 625 N, B F =700 N,
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1) BRI
O TIERBE, . @ BEHEAF, . F,: © B Fy: @ SEHNF, .
U LA, T DA U BT A T B B WL 3.
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Table 3. Load force and required thrust of the hydraulic cylinder
3. RERIRAENFEAFRHED
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HEAR Fy=F Fy =Fy +Fy Fy =Fy Friyy =Fp+Fy Fy = Fy
I F 40N 30N 20N 720N 20N
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Figure 2. Schematic diagram of the hydraulic system
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4.4. BIEMFERIEE
T E A A =[14], FEEAR:

V=(5~7)04 =7x11.88=83.16 L (6)
Al ERE yx-90 AUMA . BEAT RN, RHS R > 3 HERKNE R, R 1, BERE
IR [15].
5. 4518

ARTCTE R T AR BORS BB ) 5 2 B ORI B 4 et ARGt ERC 2 W SR IR K .
BETH5E U AT SR S AR A R A B ROREHEAE RS, ML A TURA RO — k. ik
TR AMEivE S B E, RLRCR AL G R G RIRIRT,, NSRBI G B 5, R i AL
RORHOUBAIREOR . — BB, A B RE B Rk S 18], S Al iiss, PRIk,
I HESNE BRAT ML REALTH R, T Se i R, B B A S A I il 5k &b Ui .
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