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ABSTRACT

Scissors-style take-off and landing platform as a plane movements machinery, mainly
used for lifting heavy objects, in many fields have a wide range of uses, such as loading and
unloading cargo freight yard for the lifting platform, operating in various projects of the
work platform, and so on. Scissors hydraulic lifting platform is a relatively simple structure,
the lifting force, a smooth take-off and landing, low noise, easy to operate, maintenance is
simple, and can remain in the take-off and landing anywhere within the scope of a wider
application of the take-off and landing platform. It is currently widely used in various trades
and industries, is a cargo flow in the area more desirable and reasonable take-off and landing
platform.

Hydraulic system is the scissors-type hydraulic lifting platform for the drive and control
of the hydraulic cylinders driven by changes in the rate scissors, complete lifting tasks,
through balance valve, relief valve and the governor valve control, the governor completed ,
Packing, braking and balance function.

The design for the main features of the take-off and landing platform for analysis, the
take-off and landing platform for the general layout programmes and identify key
performance parameters, agencies and parts of the structure of the programme design, the
main control programme design, on-step down, scissors mechanism design and calculation
With two stability, reliability checking.

The topic of cross-cutting issues. The take-off and landing platform for regional
operations are flammable, explosive, and other places. Require safe, reliable, high degree of
automation. In order to ensure regional warehouse management and improve the personal
safety of movements of goods safety, use of unmanned operations, security installations and
all kinds of electrical protection device complete, reliable and easy to operate and

maintenance.

Key words: hydraulic lifting platform; scissors; hydraulic cylinder; on the platform; base
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T, =T, sina=-27877.082xsin10.18° = -4927.028 N

T, =T, -cosa=-15331.945xc0s10.18° =—-15090.58 N
£ BO Be N, B 5 RN RE T RE 70 930 A
Fi(x)= r, —F,-T, =-16986.724N

M (x)= —(Tyy -F,-T, )V(o < x <1981mm) = 0 ~ 33650700.24 N ® mm
%ﬁf (HD £%£|dﬂ ’ Eﬁ;;}j:fiﬂ%ﬁjigt
Fy(x)=—-F, =-5524.472N

HH AT DS 2085 Y BD I8y DA S, il 3.5 A

D 0 B

—-5524. 472N

-16986. 724N
33650700. 24N * mm

D 0 B
3.5 FXABD&H H WA= 4 E
4. BT AC B )RR J 2 103 i
8IS AC I /BRI 3. 6 s .

Fs
Gac

B 3.6 3 X AC 49 AR
HSTIRANIT RN



F,=6932.305N F,=0 F, =5612.833N F, =-27877.082N

G, =1319472N T, =-27877.082N T,=-15331.945N F, =-15331.945N

B25 1% R AT T 89 X7 R RN BT B ST R o i, R TR BT B X7 R
BY X R = AR s, BRI AT PAAF R TR 0, a3, 7 s

Txy+ Ty

E
FS y'

F7y'+F 8y'+GACy

B 3.7 WX ACHH /B
F,, =F, -cosa =6932.305xcos10.18° = 6823.172N

F,, =F, -cosa =-15331.945xc0s10.18° = —15090.580N

F, =F, -sina =-27877.08xsin10.18° = —4927.028 N
Hr GACy =G, -cosa =1319.472xco0s10.18° =1298.7N

F = F;-cosa =5612.833xco0s10.18° = 5524.472N
T, =T, sina=-27877.082xsin10.18° = -4927.028 N
Tyy = Ty -cosa =—15331.945xc0s10.18°=—-15090.58 N

7 CE Bt W, BY 177 RIS F 7 R 93 0 9
Fy(x)=F,, =5524472N
M (x) = —F,, x(0 < x <981mm) = 0 ~ ~5419507.032N  mm
TE B0 Be Wy, BY )5 R AN R 5 4y il A
F,(x)=F, '—(T +7, )= 25542.08N
M (x) = —F;, (x+981)+ (T, +T, Jx(0 < x <1000mm) = ~5419507.032 ~ 30961587.03N & mm
£ 0A Bt BT REN:
Fy(x)=F,, = 6823.172N

] DAS 2 8Y Y AC BT D ISR, ail& 3. 8 Fiows



25542. 08N

6823. 172N

5524. 472N

A 0 E C

30961587N * mm

E

T 0 U/l/c

-5419507. 032N * mm

/3.8 3 LAC 49 /) )
3.2. 2 AP & b F R AL B S B R K % J1 5 i
THE TG T AL B : a=1950mm, a+b=3295mm, a =33.73° , B=84.75°
INSY N
SRR N 3.9 B
D G+ C

B3.9 Ekg s
MBI R] BA ) 5 2 2O
D F.=0=F =0

SF=0=9" 16 16, =F+F (3—4)
}}wA=0:>G+W7a+«aC+Gwya;b=an+m

BB BIARARK 3—4), 15:



F,=0
2851.33 +19600

+1319.472x2 = F, + F,

2851.33+19600 3295

x1950 +(1319.472x 2)x = F,x3295

F, =7962.885N
F, =5901.724N

it 15 :

2. P PE RS K52 1 B
a2 A E 3. 10 Fros.

D G+W C

Y a b

Fe ',

Fs

M3.10  LEFSXABA
B RT RA ) 52 2 2O
D F, =0=>F =0

SF =0= G;W F, +F,

(3—5)

SM,=0= G;W = F.(a+b)

K EHIERALA (3—5), 15:
F,=0
2851.33 +19600

2
2851.33+19600

=F, +F;

x 1950 = F, x 3295

F, =4582.252N
F, = 6643.413N

15

3. BY S BD f)J3 2R e 52 F3 43 M
B X BD & ARG 3. 11 Fias.



F+

B 3. 11 3 UBD 49 AR
ME AT LA R T2 A A

ZEYZO:F7 :Tx

DY F, =0=F,+T,+G,, =F,+F,
YMy=0=F,+F+T, =T,
T,=T, -tanf3

(3—6)

K S BIEAANLL (3—6), 15
F, =T,
4582.252N +T, +1319.472N = F; + 7962.885N
4582.252N +7962.8385N + T, =T,

T, =T, tan84.75°
W F,AF, WIRIERDJI, #F, = F,

T. =12179.745N
T, = 24724.882N

F, =12179.745N
F, =22663.721N

e 8 54T T8 X7 [ AR B BY SXOT R e filg, RS E T3 ORI
X BY SRR e R AR, PRI R] LA BT 018, i 3. 12 B

s



TXy+F ly

GBDy+ F7y

Tyy

M3.12 HXB#HHE

F,'= F, -cosa = 4582.25x c0s33.73° = 3810.89N
F,, = F,-cosa =22663.721x c0s 33.73° = 18848.589 N
F,, =F, =6763.168N

H1G,, =G,y -cosa =1319.472x c0s33.73° = 1097.357N
F,, = F, -cosa = 6932.3055x c0s 33.73° = 5765.345N
T, =T, -sina =12179.745 x 5in 33.73° = 6763.168 N
T, =T, cosa =20562.782N

7£ BO Bx N, BY 177 RIS FE T R 53 0 9

Fy(x)=T, —F, —T, =8034260N

My(x)=—(T, —F, - T, (0 < x <1981mm) = 0 ~ ~15915886.89N e mm

7E 0D Bt W, BYJJ 5 FEA:
Fy(x)=—F,, =-3810.89N

FH AT DAAS 215 S BD KBS IS AR ], Wi 3. 13 Fros.

8034. 269N

D 0 B

-3810. 89N

-15915886. 89N * mm

K 3.13 ¥ XBDWHHEAT4ERE



4. BYXCAC [ 726 ] 52 7153 Hr
B Y AC By 52 SRR 3. 14 Fiizs o

F;

B3.14  HXACHTHEA
HSTIRANIT RN

F, =5901.742N F,=0 F, =6643.413N F, =12179.745N

G,=1319.472N T, =12179.745N T, =24724.882N F, =22663.721N

E: F,ONFEWRIER T, FoNERRIER T, F N ERRAER .
W% 14 IPAT T8 X7 [ AN B T8 X7 [H) i, A 2 BT 8T X7 8] ) 0t
BY SO R B P AR, BRI AT DA 2 e B, anf&l 3. 15 o
T+ Ty

GACy+F7y’ +F8y,

B 3.15 T ACHIfFH /1 E



F, =F,-cosa =5901.724 x cos33.73° = 4908.248 N
= F, -cosa = 22663.721x cos 33.73° = 18848 589 N

F7y' = F, -sina =12179.745x5in 33.73° = 6763.168 N
Hrp G o, =G e -cosa =1319.472xc0s33.73° =1097.357TN
FSy' = F;-cosa = 6643.413xc0s33.73° = 5525.084 N
T, =T, sina=12179.745xsin33.73° = 6763.168N
T, =T, cosa =24724.882 x c0s33.73° = 20562.782N

e

8y

TE CE BAN, B9 7 75 R AN 50 75 #2437 A

Fy(x)=F;, =5525.084N

M (x)= —Fsy'x(O <x <981mm) =0~ —-5420107.804N e mm

7E B0 Be N, BY ) 75 R RIS 5 5 R 40 A
Fy(x)=F;, (T, +T, )=-21800.866N
My (x)=(T, +T,)x—F;, (x+981)(0 < x <1000mm) = —5420107.804 ~ 16380758.6N ® mm
£ A0 BeN, BT 175 RE A

Fy(x) = F,, = 4908.248N

FH AT LA 21 5Y X AC HIBS MK, & 3. 16 Frx.

4908. 248\ 5525. 084N

—21800. 866N

16380758. G\ * mm

0 C

-5420107. 404N« mm
B3.16 HXACHY /) BFETiHER
3.3 EVMREIT FAHRET afdEs (B DiR) RIZANHh
3.3 NABFELTREMNEMNMNNFIEBRFZ HAH
TG T AR B a=1950mm, a+b=3900mm, a =10.18° , B=28.61° .
IS N



SRRz IR E 3. 17 Fios.

W G
D\, a b dJc
E Fi
Fe Guc |
%/ ’ Gap %
A B
B3.17 Sk A
MR LS 57 A O
YF =0=F=0
ZFy=0:>G+W+GAC+GBD=FI+Fz (3—7)
S, =020 (Ge +Gyp)- L1 = Fa+h)
BEETAANLL B—D, 15
F,=0
2851.33 419600 1319 472%2=F +F,
2851.33 x1950 +(1319.472 x 2)x 3900 _ F, %3900
F, =2032.305N
g |
TR =11832.304N
2. B E IR J 52 10 b
b a2 3. 18 s
W G
D\ 1/ a b (1)c
Fs
F4 1:4‘5
M3.18 tF&gARE

MR A H 5 2 20N



YF =0=F =0

Sr =09 _Fr, (3—8)
2

ZMD :0:>§~a=F5(a+b)

K& HHERALL (3—8), 14

F, =0

285133419600 _ ;o
2

2851.33

x 1950 = F, x 3900

F, =712.833N

FEEAS
T F =10512.833N

3. BY S BD f)J7 2R e 52 F1 43 M
B X BD & SR 3. 19 Fias.

F4'

GB D TX

Ty T
B 3.19 3 BD &% A BEA
NS LIRSS AN W
YF =0=F =T,
DY F, =0=F,+T,+Gy, =F, +F, (3—9)

YMy=0=F,+F+T, =T,
T,=T, -tan 8

R RN R (3—9), 5
F, =T,
10512.832N +1319.472N + T, = F; +2032.305N
10512.832N +2032.305N + 7, =T,

T, =T, tan63.78"



)7_;1__{: F4'%F4 H‘J}i{/}z};ﬁjj’ E&F4':F4
T. =-27877.082N
T, =-15331.945N
F, =-27877.082N
F, =—5531.946N
B B AT TR X O AR B T8 X M fd, RAEE T X FmEH
XF B SR aR B PR AR R, DRI ] DA R fR B, il 3. 20 s

S

F4 y'

Fly+Txy

Fry+Gany
Tyy
B 3.20 3 LBD & A
F,'=F, -cosa =10512.832x cos10.18° = 10347.332N
Fy, = Fy -cosa = —5531.946 x c0s10.18° = —5444.859N
F, =F, sina =-27877.08xsin10.18° = -4927.028 N
HH1 Gy, =G,y -cosa =1319.472xc0s10.18° = 1298.7N
F,, =F,-cosa = 2035.305 x c0s10.18° = 2000.31 1N
T, =T, -sina = ~27877.082 xsin10.18° = —4927.028 N

Tyy = Ty -cosa =—15331.945xc0s10.18°=—-15090.58 N
1E BO YN, BY I RERERE TR A
Fo(x) = Tyy —Fly —Txy =-12163.863N

M (x)= —(Tyy -F,-T, )x(O < x <1981mm) = 0 ~ 24096612.6N ® mm
1E DO BE, BY 1 FEA:
Fy(x)=—F,, =-10347.332N

FH AT LA 21 5Y X BD H98Y IS H K, & 3. 21 Frow.



—-10347. 332N

24096612. 6N + MM 12163, 863N

0
& 3. 21 WXBD W A RATER
4 BISLAC 1 S5 ) 52 T30 W
B AC 52 SR an i 3. 22 Fiowo

B 3.22 ¥ XACH AR

N VAPNAN i ISF
F, =11832.304N F,=0 F, =712.833N F, =-27877.082N
G, =1319.472N T, =-27877.082N T,=-15331.945N F, =-25131.946N
T FAFEWIRIERT, FONFERIRIERD, FNERIRER
W& 1R B AT T BY O3 R AN EE BT BY ST R0 i, R A BT BY ST R R
BY SRS E AR, DR AT DA B L Al 3. 23 s
Tu+Ty

E

F7y'+F8y'+GACy

B3.23 FHXACHHHE



F,, =F,-cosa =11832.304x cos10.18° = 11646.032N
F,, =Fy -cosa =-25131.946x c0s10.18° = —24736.303N

F, =F, -sina =-27877.08xsin10.18° = —4927.028N
Hrp G,o, =G e -cosa=1319.472xco0s10.18° =1298.7N

Fy, =F;-cosa =712.833xc0s10.18° = 701.61 1N
T, =T, sina =-27877.082 xsin10.18° = -4927.028 N
T, =T, -cosa =-15331.945xc0s10.18° =—-15090.58 N
£ CE BLN, B 005 R AN 2 48 T RE 7 9 -
Fy(x)=F;, =701.611N
M (x)= —FSy'x(O <x<981mm) =0~ —688279.41N e mm
fE B0 BN, BY 15 AN E T RE 7 0l -
Fy(x)=F;, (T, +T,)=20719.2198N
My (x)=—F,, (x+981)+ (T, + T, Jx(0 < x <1000mm) = ~688279.41N ® mm ~ ~21407499.39N © mm
£ 0A BN, BYIT7 RN

Fy(x)=F,, =11646.032N

FH AT LA 21 8Y X AC HIBS IS H K, il 3. 24 Frow,

20719. 219N
11646. 032N
“W“‘W“‘W701‘611N
A 0 E C
A 0 E C

<688279. 41N *mm

—21407499. 39N *mm
H3.24 HXACHEHE
3.3. 2HAKMFEATREMNERNNFERERZ HAH
THBE- G o T B A BN a=1950mm, a+b=3295mm, o =33.73° , B=84.75°
IS N
SRR BN K] 3. 25 BT



M3.25 &g ARE
MR AR H 7352 2 200
Y F =0=F=0

G+w

sz=0:> +G,o +Gy, =F +F,
a+b_

G
M, :O:E-a+(GAC +Gyyp )- : =F(a+b)

B BN A (3—10), 15:

F,=0
2851.33 +19600

+1319.472x2 = F, + F,

2851.33 3295

x1950 +(1319.472 x 2) x = F, %3295

F, =2163.189N
F, =11701.420N

i AS -

2. P& R IR K 52 T3 b
a2 iR K 3. 26 B,

W G

(3—10)

D\ a b

F6 F4

K326 LFé&xxhA
M H AT LA 5 A O



YF =0=>F =0

ZFy=0:>G+W=F4+FS (3_11)
2

ZMA =O:>g~a=F5(a+b)

¥ EHHERALL —1D), 175
F, =0
285133419600 _ o

2

2851.33

x 1950 = F, x 3295

F, =10381.948N
F, =843.717TN

A

3. BY S BD f)J7 2R e 52 F1 43 M
B X BD & SR 3. 27 Fios.
F.

[ 3.27 ¥ XBD& AR
MR DL R 25 A O

Y F.=0=>F =T,

DY F, =0=F,+T,+Gy, =F, +F,
YMy=0=F,+F+T, =T,
T,=T, -tan 8

(3—12)

BEEHTERANAN (3—12), 5



F7 :Tx
10381.948N + T, +1319.472N = F, +2163.189N
10381.948N +2163.189N + T, =T,

T, =T, tan63.78"

)7_;1__{: F4'%F4 H‘J}i{/}z};ﬁjj’ E&F4':F4
T.=12179.745N
T, = 24724.882N
F, =12179.745N
F, =34263.113N
B B AT TR X O AR B T8 X M i, RAEE T X mEH
XF BT SR sR EE PR AR R, DRI ] DA R TR DB, il 3. 28 Fiowo

S

TXy+F ly

B3.28 HXBDAE A

F,'= F, -cosa =10381.948 x c0s 33.73° = 8634.287 N
Fy, = Fy-cosa =34263.113 x c0s33.73° = 28495.38N
F,, =F, .cosa =12179.745x cos 33.73° = 6763.168 N

H1G,, =G,y -cosa =1319.472x c0s33.73° = 1097.357N
F,, =F,-cosa = 2163.189 x c0s33.73° =1799.045N
T, =T, -sina =12179.745 x 5in 33.73° = 6763.168 N
T, =T, cosa =20562.782N

7£ BO Bx N, BY 177 RIS FE T R 53 0 9

Fy(x)=T, —F, —T, =12000.569N

My(x)=—(T, —F, ~T, J(0 < x <1981mm) = 0 ~ ~23773127.19N © mm

£ 0D Be N, B9/ T5 R

Fy(x)=-F,, =-8634.287N

FH AT LA 21 5Y X BD HI8Y B H K, il 3. 29 Frow.



12000. 569N

D 0 B

-8634. 287N

=23773127. 19N * mm
B3.29 WXBDWHHEFTLER
4. BYSCAC W ) i J 52 7353 i
BYXCAC 32 SRR A 3. 30 Fras

Fs

& 3.30 X AC 69 AR
HETT KRN3R

F,=11701420N F,=0 F, =843.717N F, =12179.745N
G, =1319.472N T, =12179.745N T, =24724.882N F, =34263.113N
T FNFEIRIER T, FONEWRIERT, FRNFERIRERT.

R 2 750 AT T 85 X7 1A AN B BY SO R e il R 3 LT 8T X7 A 0%
BYSC s EE e AR, PRI R B 2 fe 77 18, i 3. 31 B



Tyt Ty

Gy HEr” +Fs,

B 3.31  FXACHR A E

F,, =F,-cosa =11701.42x¢c0s33.73° =9731.644N

F,, =F, -cosa =34263.113x c0s33.73° = 28495.38 N
F,, =F, -sina =12179.745x5in33.73° = 6763.168N

Horp G e, =G e -cosa =1319.472x c0s33.73° =1097.357TN
Fy, = F; -cosa =843.117 x c0s33.73° = 701.689 N
T, =T, sina=12179.745xsin33.73° = 6763.168 N
T, =T, cosa =24724.882 x c0s 33.73° = 20562.782N
£ CE BeN, BY 3 75 REAN S 5 75 FE 43 301 A
Fy(x)=F,, =701.689N
Mg (x) =—F;, x(0 < x <981mm) = 0 ~ —688356.909N & mm
£ BO BeN, BT 375 REANES RET5 RE 43 790 A
Fy(x)=F;, (T, +T, )=-26624.261N
My (x)=(T, +T,)x—F;, (x+981)(0 < x <1000mm) = —688356.909 ~ 25935904.09N ® mm
£ A0 BLN, BT RN

Fy(x) = F,, =9731.644N

HH ] DAAS 2 BY X AC 8y AR, Wil 3. 32 fios.



9731. 644N

701. 68N

0 E c

—-26624. 26N

25935904. ON *mm

E

A 0 C
—688356. 90N * mm
K3.32 HXACWHHEATLR

3.4 EYMRE T HIBEFE&FREA (B) Cim) BHZHaHT
3.4 1ARBRFEATHRERMNENMWNFREREZ N
6 1T AR B : a=1950mm, a+b=3900mm, a =10. 18°

’ B:28.610 o
1. Bk3z27)
SRSz RN ] 3. 33 B
B 3.33 EBHRxAHER
MR LG )5 A O
YF =0=F=0
ZFy=0:>GJrW+GAC+GBD=FI+F2 (3—13)

S, =02 at D (@ rb)+ (G e +Gop)- 20 = Fla+d)

BB HIEARNAZ (3—13), 15
F,=0
2851.33 +19600

+1319.472x2 = F, + F,

2851.33 19600

x1950 + 3900

x 3900 +(1319.472 x 2)x

= F, x3900



F, =11832.304N
F, =2032.305N

2. P PE RS K52 1 B
a2 A K 3. 34 Fros.

A5

G W
D\ a b C
R F:
B3.34 EFSLARA
MR UG H 5 2 20N
YF =0=F=0
Sr -0 _ruF

M, —0:% a+%(a+b) F(a+b)

B EHARANAR (3—14), 5

F, =0
2851.33 +19600

2

2851.33 <1950 + 19600

=F, + F;

x 3900 = F, x 3900
F, =712.832N
F, =10512.833N

3. BY S BD f) Sy 2AAR T e 52 F3 43 M
B Y BD &2 SR 3. 35 Fias.

A

F/

[ 3.35 ¥ X BD & AAEA

MR AR 3 5 A 20N

(3—14)



ZEYZO:F7 :Tx

Y F, =0=F,+T,+G,, =F,+F,
YMy=0=F,+F+T, =T,
T,=T -tanf3

(3—15)

K5 BIEAALN (3—15), 157

F, =T,

712.832N +1319.472N + T, = F; +11832.305N
712.832N +11832.805N +T, =T,

T, =T, tan63.78"
. F,AF, WIRIERDJI, #F, = F,

I =-27877.082N

X

. T, =-15331.945N
LZC T
F, =-27877.082N

F, =—-25131.946N
W& 1R B AT T BY U7 R N EE BT BY ST R i, R EEE T8I X7 R )
XTBY R R R A s, PR nT LIS R 1, Wi 3. 36 B

F4 y'

F 1y+Txy

F#+Gepy

Tyy
B 3.36 ITXBD&M@AHE

F,'= F, -cosa =712.832xc0s10.18° = 701.610N
Fy, = Fy -cosa =—25131.946 x c0s10.18° = —24736.303N
F,, =F,-sina=-27877.08xsin10.18° = —4927.028 N

Hr Gyp, =Gy -cosa =1319.472x c0s10.18° =1298.7N
F), =F -cosa =11832.305xco0s10.18° =11646.033N
T, =T, sina=-27877.082xsin10.18° = —4927.028 N
T, =T, -cosa=-15331.945xc0s10.18° =—-15090.58 N

£ BO BeN, BT RN RE T RE 00 930 A



Fy(x)=T, —F, ~T, =~18809.585N

M (x)= —(T . -F,-T, )x(O < x <1981mm) = 0 ~ 37422248 .89N e mm

7E DO B¢, BYJIHFREN:

Fy(x)=-F,, =-701.610N

FH AT LA 21 5Y X BD H98Y IS H K, & 3. 37 Fras.
D 0 B

—701. 610N

—18809. 585N

37422248. 89N « MM

D 0 B
B3.37 WHXBWYHEATIHERE
4. BIXCAC W )78 e 52 7353 M
BY X AC #9532 AL INIA 3. 38 Fios.

[ 3.38 ¥ X AC - AAEA

H IR AT
F, =2032.304N F,=0 F, =10512.833N F, =-27877.082N
G, =1319472N T, =-27877.082N T,=-15331.945N F, =-25131.946N
T FONFRIER 1, F o8 FRIER 71, F, 8 FRVER 770

R 2 350 AT T 85 X7 1A AN B BY SO R e il R 3 LT X7 A 0%
BY SR L AR, PRI R B 2 fe 7718, G 3. 39 Fw .



F7y'+F 8y'+GACy

B 3.39 HXACHENE
F,, =F, -cosa =2032.304x cos10.18° = 2000.310N

F,, =F, -cosa =-25131.946 x cos10.18° = —24736.303N

F, =F, -sina =-27877.08xsin10.18° = —4927.028 N
Hr G, o, =G e -cosa =1319.472x cos10.18° =1298.7N

Fy, = F, -cosa =10512.833x cos10.18° = 10347.333N
T, =T, sina=-27877.082xsin10.18° = —4927.028 N
T, =T, -cosa=-15331.945xc0s10.18° =—-15090.58 N
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