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TER, EREAEE R — i, A L2 AT RTRE B (1 AH T 12 3 o 425 1] H 6 1) sk 31 P
&, MLFLIAEE 56 B R REF— € kAR, I, BRAZT SCmtiE & & 1
Jre e [ e ) 1 A 2 BT RO BR AL

TR —FPERALIT 2, A T RO PR A7 BN 2% 5 46 1 BUE T 4 2 1) O Fr
—EREE .

INEIBATHUR AT REFRALIT R — LA A, EATT 2 A A ELMF R 2
i, ALT/NER)—ARBUE MU B 5 G bR b o 7R/ 22 R B 3 A [ 8
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AL TR S it
— IR AN IR =N RiafT BARBROLE R, 8 FOT 38 FRAIT 5 IR Fe
) 30°C, fIFREm ARl aIlT, TRBITHMBESIPIR. BTEEKR,
LR B AR BEAE S 1 ig 3 .

NIEATRERRALIT SR AL B 20 A 0 21, N5 8 /N 2 48 RO BRSO 9% Ak H 3l
DU IRz G, NEEGE — BT RE . L, JT R 2 2 e /N 22 52 i 2 ARl
HIE R AT — B .

3) g S TN rdr, Bolo N S
HIBNRE - W /NG s 23R AE /N R b, T4k WU 22 2R PE M SR PR AR 32 R H) 7Y
AR S AR AR AL B IS R AR 1

2.2.2 HiGEEN/NEBITHN

MR BN BATH RS . Babl. 4. Behhds . Bahfbl L —
=GR

NEIBAT O A% B 5 AT P Al o RV 287 /N 22 T2 3h 5 r () B 2367
A N BN £ 1 PRV 9587 A A N B v 2 S ST R N B WO A N B B
i b B PR A sl ik B K 52 RO EE LA 50 o RGBSR 67 T /N Bl — I A A% 3)
T IRMYEELLROTE, (HEENNERRE A HBRNIR .

2.3 AN B RRIAR

23.1 FREENHEESH

X R IR E ALY 250/50/10t+250/50/10t—20.0M 7K Ha s i AR AL,
GHETE KR & TR BN, AT KE &K AL e % 5 1) 22 B/
BTE.

FEARHE

1970 3k 65 17T



P RSN TR 2 b Bt

MENLES B2 20m:;
THEUERER: 250t;
A E i . 50t;
THET R 26m
BRI : 32m
REIBATHESE: 20m/min

/NEIZATIEREE: 2m/min
2.3.2 AREITHHINF LE BV S MERE R

AR EN AR RNEERN, BNE A E. BETI, E.
ARG i, NOATDUAHERC A . | BN & 250/50/10t L, e
BT METI, P AL 500t TR, FIAFHER S FiEERRET. M

iz 250t LA P, FH 250t 1 AR SE R 4 ihiz 50t LA R, F 50t i

PR FEMARAINLE 5 — M R AEAR T e 10t LBl#ir, 7K 7L
PRV YEH o

REHLENE, R RESITHAN B AR BE I B RSREAT
2N, APLEBA R AT,

NERGETIHG . ANEZR ANEIBATHIM . 250t i B SR ER 2 R

T BRI G BAHlL. —aREss. —GRAKE. —&E
e A BT e AR B AR e T LA Yl 25 T T R FH 6 BB 455 26 2

ETHHLR _E i Fe R B T AR RS AR RINLE N B e KR o e »
AR R . M AR S 0.9n R HEMRE S . H5fEd 1.05Gn
I 5 S DT FLE

2000 3k 65 11T



M DU LR 2 b i
ETFHLIRA TR AR IR R TF 5%

REIBATHURI PO 735 9830, SR 5 kA & 5 Eah T ik . K%ie
IO 16 45, Hd 4 MvEshie.

K NEBITHEREE . SRR EHA. SRS, 150 E, mlkE
B R B S B

BNV R FH A dt P B i ) A G Fe gk 28, B A IB1T PR, Far ki
Wi BATHIMRE 28 3L 2022 8, A T AR T .

Ky DNEZMBIIANR BN ME%

Ko NERRIRRAREE K, RPN 2 058 5 HB300~600, H.
HRK=ZEH FHar, FietiRM 2B, 450 %8, “PHiLes & 58 FLA1 4 E]

BALLIRBUARIN T, 2R 5 Hl AR FH - R A e A P20 E, ORAIE T R A Rt
FEVFIVEREIN, b 7RI RETE . 2SR T AR B

7S EEATL AT 2 E 7 A SR T R BRI T i e LA ST S AT b+

P S Ao

BIUAR T 9 BAT BOR 1 3 BN EERTACT WL, R4 B i o 5 K R AT B,
o R T R

7 0 S I B 5 T R A S, R ISATIE BRI R 2 B A i ok
TRUEHAAT I, ERAEBAT TR, DA

NS ER. R, BIR, TE. EANSAER, ETiEh, PEBor, H
e 9 PR AR TR o /N TR AL A JE e P58 e ) 2 SR AR AN T, PRAEFLATLAL) 1) 222 HS
o
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B=ERENNEBITIHTE

3.1 BT THE

3.1.1 i+ HEHFMH

P

+ BUE L E

il

(1) BE., JUeiEE

HrLiEs L=20m

EHHUEEER G,=250t

Rl E e G=50t

HLBh A P AU S G,=10t
()T = E

FRS R 26m

Al E e T v 32m

HL A 7 T R 40m
(3) LA

AL LAE ) A3

% 22

=i
H

65 7L
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P RSN TR 2 b Bt

FEF TAEL S M3
Rl T+ AR M5
BB A P TAE M5
REBATHUI LRGN M3
NEIBATHL TAE S0 M3
HLBN B P B AT AL AR ) M3
(4)is Tk THE
REBATIEE Vn=20m/min
NETBATHE Vn=12m/min
HLZ B P B AT I Vn=15m/min
EHET TR Va=1m/min
B BT T P B Vn=4m/min
FLB) R T I Va=8m/min
REWOHRBATIEE Va<<2m/min
N B AT Va<1.2m/min
E O T R Va<<0.1m/min
RIF U T T i i Va<<0.4m/min
FELB) A 7 U AT T B Vn<0.8m/min
(5)KFHuE QU120

2370 65 1T



FEAE KWL TR 2 Sl

SN AT 450KN
3.1.2 BT ITHE

a. mrkE 7T W,
¥IiEFF  D=710mm
BE¥EFH 71 &2 %0 ©=0.0080 (% 3.1)

R 3 BB R o KT 3E

Z 5 H AR (mm) A N4 (mm) FH 77 2% (mm)
250 70 0.0125
315 90 0.0112
400 100 0.0095
500 130 0.0090
630 170 0.0085
710 190 0.0080
800 200 0.0075
900 220 0.0071
1000 240 0.0071

Wi=(Gn+G,) X g X w= (250+65) X 9.8 0.008 X =24.696KN

2470 365 11




P TR EE U AR 22 e Bk BT

A
W————247HLFE ), KN;
Gr——HiglEE, t;
G,——BENBVNEMNHE, t
g————HJJIEE, 9.8m/s?

by BT R PERE S
a=0.013%V,=0.013%/12=0.045m/s2

Wa=KX(Gn+G;) Xa=1.2X (250+65) X0.045=17.01KN

rf: Wa——HUHEshi i /7, KN;

K———F & - R 280, I K=1.1~1.2
a—— &3 P, m/s?.
C. HFH %R

Wo=Wj+W>=24.696+17.01=41.706KN

3.1.3 HEIHLH L

& 3.2 AL S A M Ks

P AR IR AR(ERA HZNPLR SR FC

g M frek JC 15% 25% 40 60% 100%

#2500 3k 65 11T
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~M3 15% 120 105 094 082 072
M4~M5 25% 138 120 107 093 081
M6 40% 155 135 120 1.03 0.90
M7~M8 60% 182 158 140 120 1.04
100% 213 185 163 139  1.20
Pa=Kn X KiX Ks X Ka X (Gn#Gy) X—0
N gXZm
=0.94 X 0.00138 X (250+65) ><0_1927 . =5.373KW

Arh: Po——HEINIEREUER T, KW;
Kn——E4R 21 % R AL
Ke——LAESR B2 1R 1 R4
Ke—RAFMERRE A28, K32 vo
Ke——I2 TP R, W3k 3.3;

n g——WHAR BN AR
Zn——HEIHLELH .

K 3.3 5T M

ERHEA (mm) <315 >315~710 >
710~1000

2600 3t 65 1T



HIE U TR

A RE 0.0125 0.0095 0.0075
0.041 0.00170 0.00138 0.00118
7 n 0.058 0.00186 0.00156 0.00138
# i 0.065 0.00195 0.00165 0.00146
# ic3 0.074 0.00204 0.00175 0.00156
Ka a 0.082 0.00213 0.00184 0.00165
m/min  0.100 0.00233 0.00204 0.00185
0.113 0.00248 0.00219 0.00199

0.126 0.00263 0.00234 0.00215

0.142 0.00280 0.00250 0.00231

0.158 0.00290 0.00270 0.00251

5% 3.3 BITHHEH

FHER (mm) <315 >315~710 >710~1000
HHRH o 0.0125 0.0095 0.0075

227700 3L 65 1T
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0.179 0.00323 0.00294 0.00274
0.200 0.00346 0.00317 0.00298
iz M 0.224 0.00373 0.00345 0.00325
17 14 0.237 0.00388 0.00359 0.00340
BHL n 0.254 0.00407 0.00378 0.00359
7 H 0.286 0.00443 0.00414 0.00395
# ic3 0.320 0.00482 0.00453 0.00434
# 0.358 0.00525 0.00496 0.00477
Ka a 0.379 0.00549 0.00520 0.00500
m/mi 0.405 0.00578 0.00549 0.00530
0.429 0.00605 0.00576 0.00557
0.453 0.00632 0.00603 0.00584
0.480 0.00663 0.00634 0.00615
0.509 0.00695 0.00667 0.00647
0.544 0.00735 0.00706 0.00687
RIS YZP160 KRR
HLBILT % P(KW) 7.5
FEL BN L0 5 e T Nm (n/min) 970

% 2871 3L 65 1T
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L2l Jm(Kg * m?) 0.1325
3.1.4 IR HE

a. MEBEHEA noEX T EN TAEREN 1e=0.15

Lo X Pi=Ko(G X a+W,))

_GXxg_315X9.8
n

P 771.75KN

X P——B i MRS E, KN;
Ko—— B BEE 24 R4, I Ko=1.05~1.2;
G—BENBUNEMIZETE, t;
a— PN INEE, m/s?, L3R 3.4;
L oXP=0.15X771.75=115.762
KoX (GXa+Wj)=1.2X (315X0.126+24.696) =76.955

115.762=76.955, T Scimidnd .

2K 3.4 YU s e AR AA hiad i (7]

T I Il [ IV

m/min JEEE DGES DO I DERE hneEet s hnik

m/s’ Bs m/s” Tals m/s” [is m/s’ 8] m/s’
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10

20

25

&7

40

20

63

80

100

125

140

160

180

200

225

0.041

0. 058

0. 065

0.074

0. 082

0.092

4.1

9.8

6.3

7.3

8.2

9.1

0.063

0. 089

0. 100

0.113

0.126

0. 141

0. 158

0.179

0. 200

0.224

0. 237

2.6

. 202

. 226

. 254

. 286

. 320

. 308

. 379

. 405

. 429

. 453

. 480

0. 481

0. 509

0. 544

0.9577

0.608

0. 645

4.3

4.6

4.9

5.2

5.5

5.9

by IXBhE b5 s

IEER e S
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n _1
n 2
T P s
X X 0.
o= (MO oy g BR01S 008y % 9.8=0.534<0.555
n XKk, 4X1.2

WEER (3.5

% 3. 5 Wah#e b 5 fovE ) s K hig 5

IRZNE LY n,: n, TR B KN m/s®
1:6 <0. 135
1:4 <0. 238
1:3 <0. 340
1:2 <0. 544
1:1 <0. 645
3.1.5 JESHH

as L

TR KT BA% D ,=710mm

%31

=1
H

65 7L
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P L L 1=N><D%><Vi =4><71o><3i124 =180.301

b. % ki 28 oh=%
TR 2R A = 7g=2
EMARH Kg=1. 25

K, X(Gn*Gz) XVn_0.00138X 315X 12

Pg =2. 286KW
n oZoKg 0.973X2x1.25
3.1.6 ) AR YL FE
Mz ZMH—I—MJ'-I—MJ’minn

A M—HIZHARAHIB) A, N o m;
M, — LA S Sl At 5 161 30 (R A8 2 056
My, I TR ) BB 14 85 /N BEL 7 6
3.1.6.1 il B 154 /156 Ma

V= 2. 65><(Gn><Gz) X V2 X Mg IK><(~Jm><~.ji) X Nm
‘ Z-XnNmXt 9.55Xt

_ 2.65X(250+65) X11.040%X0.97° 1.1X0.265X970
970Xx4.1 9.55X4.1

=30. 569

A Z,—Hzhas e

n,— HL B AL E 7L, r/min;

3270 3L 65 11T
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t—HIZhE s

K—ih NF At AP OB = 8, B 171 2;

J—HEINE TSR,  Keem:

Ji— s R 25 B LU 1 LAAT K E A e 4 £ (1 B sh 151

Kg « m’ Jm=],
V—HLH B RSB AT m/min;
0.9 0.9

V=1 XDanT =3.14X0.71 X970 X =11.040m/min

195.88
D-—-- EREEIER, m;

N ALK FEDHGE,  r/min;

i------ B 7 58 i 2 R S ) A5 BT B

3.1.6.2 %’J\%Bﬂﬁ%ﬁ Mimin

625>< (Gn"’Gz) ><Vk>< n g
Mimin= =
Zm X Nm

3
6.25X316X11.040X0.97 =20.450N * m

970

fill shas il E 158

Mz=Ma—Mjmin=30.659-20.450=10.119 N * m

3370 3L 65 11T
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3.1.7 Bl S
3.1.7.1 BRHh 2% A5 AR R S8
M:=n, X ©8 X Mi=9550 X 1, X D8XP, X i X

X Me——-FriE R a5 45 VR A F)3FE, N e m;
n-—BRHIES R %2 2%, B n=1.35;
O8——WIMEHRB) FH, W P8=1.75"1. 85;
Mi-----# B EHHAE,  Nem;
P, FLENHLIE SR A MAE TR, KW;
n,————HFHLHFEFHEE, N m;
jommmmnen ME BB A LB .

T A EER T I R A% 34 PO HH AR

n, 0.97"

Mig =9550 X n, X ®8XP, XiX— =9550X1.35X1.85X7.5X -
n,

=168.311 N * m
itess Q/ZB104.2.00A
33 1156 M.=1400 £ A

R BB e 45 L R A% 35 (Y1 HHAE

3470 365 1
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Mtd=9550 X n, X ®8XP. X i X % =9550% 1. 35X 1. 85X 7. 5X 195. 88 X
n,

0.97

970

=24058. 344 N + m
M5 Q/ZB105.7.00A

&3 115 Ma=18000 FEA

3.1.8 AR #E

G|—|=(§P =65000/2=32500Kg

H

e G- DN SRPURZ MR &,  Kgs
Gp------Z 5l (1) & i & Kg:

Zy------Fl A 22 ph 2R U H

w=CH (-
60

> )2 =550.12 N * m

A WA E A MR ZhRE, N o m;
V-t LB/ PR I R T S, m/min;

_2XW _2X550.12
""Sxn, 0.12X0.90

Ref: Po GBS R S, N

Semmme EPHBRMENTE,  m

0 -G, XA SN n 1=0.90;
Zaur Tt JHQ-C-5
Zoh i R D 100

=10187.407 N

3500 65 1T



AR BB TR i

H 100
Ge AR AT AR 75
o5 V0 2 R 28 B W v
4.1 JRIEE D) L7 BC
FH T Bl 25 SR FH B2 = Rk A s 8, Bt D& B EL R 4 B oA -
i=i X X =181 A0 ,=1.3X iy, i +=1.3X i,
THEAS: i ,=7.367 i ,=5.667 i «=4.359

% 3.6 LEatl KA

MAEBhE RN AL L R kAR Bl e fRIE R Vife %
stk

181 7.367 5.667
4.359

4.2 RBFSHHRE IR, BE. HBIE

P 5 =5.373KW n=970r/min e 0.1325Kg * m?
(1) BRI
P1= P .y X 1=5.373X0.99=5.319KW
Po=P1X 1 ,X 1n,=5.319X0.98 X0.96=5.004KW
P3=P>X n X n,=5.004X0.98X0.96=4.708KW
Ps=P3X n X n,=4.708X0.98 X0.96=4.429KW
Ps=P4X n ;X 1 ;4,=4.429X0.98X0.96=4.297KW
(2) BHh ¥R
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n1=970r/min
n2=n+/i1=970/7.367=131.668r/min
n3=n2/i=131.668/7.367=23.234r/min
N4=n3/i3=23.234/4.359=5.330r/min
(3) FHhrHm A
T1=9550 X P1/n1=9550X5.319/970=52.367 N * m
T2=9550 X P2/n2=9550 X 5.004/131.668=362.945 N + m
T3=9550 X P3/n3=9550X4.708/23.234=1935.155 N * m
T4=9550 X P4/n4=9550 X 4.429/5.33=7935.638 N *+ m

4.2.1 RERKRKITHE

P1=5.319KW n1=970r/min  1=7.367  T1=52.367 N+m
kL RN RORRL A 40Cr, FEE I BURSR TR, RN
40~55HRC
AIAARZ), KERET G, HIEMEHRIE S B =120 AN 6 4, &4 T{E 300
R, BR8N,
1. EA/NEERE Z1=19, 15 Z,=1XZ4=7.367X19=139.973, 1L

Z>=140
2. WAk
d1t=45R!

© Rk R K=1.6 ;
() /NEFAESHE T1=52.367 X103 N « mm;
(3 HE10.70 Bk % 23 4 6=0.8;
(0 FHFE10.60EE, MRS R Ze=189.9MPa'’?;
(5) % 10.30 BLLHL X 15 7 ¥ Z4=2.450;
(6) HI% 10.2651¢573 € ,1=0.76 € ,2=0.88
£.,=& 1+ & ,2=1.64

370 65T
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(M KK 0 HLim1= 0 HLim2=1100MPa;
INWARI %

N1=60Xn1XjX Ly=60X970X 8X 300X 6=8.381X108

No= V1 =1.138 108

11

(9 BefldE o5 %oy R A
Kin1=0.92 Kin2=0.98
TR 55V N
[0 H]1= Kint X 0 pim1/S=0.92X 1100=1012MPa
[0 H]2= Kunz X 0 HLim2/S=0.98 X 1100=1078MPa
Y FH B8 75
[0 H]= ([0 H]1+[ © H]2)/2=(1012+1078)/2=1045MPa
[0 H]<1.23[ 0 ]2, Y[ 0 H]=1045MPa
(2) 5
@ di=441=30.625mm

@t 5[5 Ji T
yo T Xduxns | X30.625X970 |, oo
60000 60000 '
@t Fk i KAREEL ming

b= 4Xd=0.8X30.625=24.5mm
Mnt= (d1tX cos B )/Z1=(24.5X c0s12°)/19=1.261mm

h=2.25Xmn=2.25X1.261=2.837mm

b _24.5
h "2.387

@i H A R EK

% 10.2014F Ka=1.5

Y& V=1.555m/s, 7 k&R, 10.801E 155034 R4 K=1.08

H# 10.40, 6 ks

Ki,=1.05+0.26(1+0.6 & ¢2) & ¢2+0.16X 10-3b=1.05+0.23+0.004=1.284

=8.636mm

%3871 365 1T
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FRENRN T RS, B Kn,=1.294

B 10.1301#5 75 Kr,=1.24

% (KaxX Kyb) =100N * m, 10.381E %5 Ky, =Kr.=1.2
K=KaX Ky X Kn, XKr.=1.5X1.08X1.2X 1.294=2 516

G HMN I EHE

€ ,=0.318X b 4XZ1Xtg B =0.318X0.8X19%X0.213=1.027

3
® d1=d1t><\/K? =30.625X1.1628=35.613
t

@ HHEEL m
(0]
mediXcosB _35.613Xcos12° _, gan
Z4 19

()L ke R i 5

_ 3 [2KT1Y,cos?B X YraX Ysa
" boZ12€ , X[0F]

(L 5 2
K=KaX Ky X Kr, X Kr,=1.5X1.08 X 1.2X 1.24=2.411
@ B ELRE £ ,=1.027, MIE 10.28612 52 e M 0 25 Y,
=0.90

B B E N
Z4 19
AV = =20.302
v cos®B cos312°
Zv=—22— = 10 149504

cos®B cos312°

(D B RBOEE 105084 Ye,1=2.79,  Yr.2=2.14
BEHUS TR 1 220 10.501E5 45 Ys,1=2.79, Ys.2=2.14
(&) THE T N

H 3 10.20dP1E 153 0 Fe1= 0 Fe2=620Mpa

& 10.18 BIgs 7345 i 55 75 o 240 Ken1=0.86  Krn2=0.90

3970 65 T
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(6) HR 2 Hi i 57 2 4= R 4 S=1.4

Kkn1 X 0 FE1 =0.86><620
S 14

[0 Fl1= =380.857Mpa

Kkn2 X 0 FE2 =0.90><620
S 14

[0 Fl= =398.571Mpa

YE. XYs,

@ WERPNEER R I AR

(Yr.1XYs.1)/ [0 fli= (2.79%1.55) /380.857=0.01135
(Yr.2XYs.2)/ [0 fl2= (2.14X1.83) /398.571=0.00983
AN AR EUN

3 28 X Yea X
M 2KT1Y ;cos?B XYraXYsa —1.735mm
b aZ128& , X[0 ]

XFEETHERLAE AR, P AT T P R 57 5 B v SEASA T AR mn, 5 AR 5
W57 R FARNA AR Z AR, BOREE ma=2mm, B B2
d1=35.613mm.

Z1= (diXcosB) /me= (35.613Xcos12°) /2=17.417 X Z4=20
Z5=iX Z1-7.367 X 20=147.34 M
Z,=147
(4 JUT RS
Ot H e

a={ (Z1+ Z2) mn}/2Xcos B =(167X2)/( 2Xco0s12°)=170.721mm
@F% [ 52 J5 Hh0 BEAE 1R IR E A

B =arccos{ (Z1+ Z2) mn/(2Xa)}= arccosl% =10.780°

BAIKEAZ, S e ., K, Zn AR EIE,
@R/ AFE 7 B R B AR

XMp
g3=ZXMn _ 17X4 59 273mm
cos B c0s12.947°

4070 3t 65 T
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=Z4>< mn — 98><4
cos B c0s12.947°

@1 HA T
b=® 44X d3=0.8X69.773=55.818mm
53] %2 f5 B3=60mm B4=65mm

d4 =402.225mm

_2XT, _2%362945
ds  69.773

vk Ft =10403.595N

KaxXFr _1.5X10403.595
b 55.818

Fir LA A 1A THT B2 i 5 57 56 PSR KRR 25 3 57 9

=279.576>100N /mm

4.2.2 [RER LR ITHE

P3=4.708KW n1=23.234r/min i3=4.359

T1=1935.155N * m

e K/ANERR IR B 40Cr, FF4nd AR ik, )y 48—

55HRC

K

AL, KEEE 7 G, WHEM R B =120, 1Y) 6 4, A4 TF 300
EFNCRN R
1. EA/NEERE Z5=19, 15 Ze=iX Z5=4.359X19=82.821, HX
Z6=83
2, Haik

dst =48R!

OIREHM RE Ke=1.6

@/NARAEEN A T3=1935.155X 103 N » mm;
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Tower Crane

Boom mounted on the upper part of the rotation of the tall tower crane.
Operating a large space, mainly used for housing construction materials in the
vertical and horizontal transportation and installation of building components.
From the metal structure, working bodies and the electrical system consists of
three parts. Metal structure including the tower moving arms and base and so
on. The work of organizations including lifting,luffing, slewing and walking four
parts. Electrical systems including motors, controllers, power distribution

cabinets, connection lines, signals and lighting devices.

Short tower crane tower crane, also known as tower crane, originated in
Western Europe. According to records, the first tower crane used in

construction related to the patent granted in

1900. Emerged in 1905 with a fixed jib tower crane, and in 1923 produced
the prototype of modern tower crane, in the same year the first relatively
complete modern tower crane. 1930, when Germany began mass production

of tower cranes, and used for building construction. In

1941, the tower crane industry standard DIN8770 published in Germany.
The standard provides for crane set (t) and amplitude (m) of the product (tm)

together to re-torque, said the tower crane lifting capacity.

China tower crane industry in the 20th century, 50 years started, as

opposed to the Western European countries due to weakness in the
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construction industry caused by the tower crane industry in recession,
Shanghai Poch Drive System Co., Ltd. tower crane industry in China is in a

rapid period of development .

From the tower crane in terms of technological development, while an
endless stream of new products, new products in the production efficiency,
easy operation, and maintenance easier and more reliable operation in the
increase in the tower crane, but there is no fundamental change in the
technology. The tower crane research is towards modular development. The
so-called modular, that is, to the tower structure as the core, according to
structural and functional characteristics of the shaft broken down into several
parts, and on the basis of seriation and general requirements, follow the
modulus of the various parts of the system theory and then divided into a
number of modules. According to parameters required, choose the appropriate
modules were grouped with different performance characteristics of the tower
crane technology to meet the specific needs of the construction. The
implementation of modular tower crane tower crane production capacity will
help to speed up the development progress of Lu, save product development

costs, and better for customer service.

Slewing tower crane be divided into upper and lower rotary tower crane
tower crane two broad categories. In which the carrying capacity of the former
than the latter, in many we have seen the construction site is on a rotary
festival add up on top of a high tower crane access. According to whether the
move is further divided into: walking a line, and fixed. Fixed the fixed tower
crane tower do not switch installed in the concrete block foundation, or
installed in the form of X-shaped concrete foundation. In the housing
construction generally use a fixed style.Device characteristics and safety

devices
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Tower crane boom and struts form of sub-horizontal type two kinds. For
the horizontal boom, the load car runs along the level luffing boom, luffing
movement balance, its long boom, but the greater weight boom. Boom for the
strut-type when the tractor boom luffing mechanism Pitch amplitude, amplitude

motion than horizontal steady, but its relatively small weight.

In order to ensure the safety of tower crane has a good safety device,
such as starting weight, range, height and load torque constraints such
devices, as well as the travel limit switches, tower lights, wind instrument, wind
clip-rail device, Ladders and athletic supporter circle, walkways and railings.
Driver's cab demand for comfort, easy operation, good vision and good

communications equipment.

Production points of the inspection of tower cranes

1) Check the structural condition of metal, especially high-strength bolts,
which connect the surface to be cleared of dust, paint, no trace, and rust, and
the use of hand or special torque wrench, according to assembly requirements

tightened.

2) Check the transmission of various agencies, including the work of
transmission suitability of the bearing clearance, the gear mesh is not good

and the brake is sensitive.

3) Check the wear of steel wire rope and pulleys, fixed is reliable.

4) Check the electrical components are good contact points of the closure

were the extent of follow-correct and reliable.

5) Check whether the running wheel and rail access to good, clip-rail
clamp is reliable. The installation of attachment devices, within the climbing

device, the connecting bolts and the clip block is solid and reliable.
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Used tower crane

The following specific description in several aspects of the tower crane

used room Jianzhong. (A), the tower crane metal structure

The metal structure is composed of tower crane boom, tower, turret,

bearings, balance arm, chassis, composed of apex.

Construction boom level luffing jib type of car, and then have a single
hanging point down the minutes, double-hanging point and the lifting arm and
balance arm fused hammerhead-type level luffing jib car. Single hanging point
is statically determinate structure, twin-lift point is statically indeterminate
structure. Hammerhead-type trolley level luffing jib installed at the tower top
Zhuangruo hammer, shaft, such as hammer handle, no spire, it is also known
as flat head style. Flat-style of making structure simpler and more conducive to
the force, to reduce weight and simplify construction and so on. Most used car

luffing jib equilateral triangle cross-section.

Tower structure, also known as the tower is the main body of the tower
crane structure. Now adopt a square cross-section of tower crane,
application of a broader cross-section dimensions are: 1.2m x 1.2m,
1.4m x 1.4m, 1.6m x 1.6m, 2.0m x 2.0m; tower section used the standard size
is 2.5m and the 3m. Tower sections used in the standard connection method is
to cover the most widely used set of stud bolt connection and connection,
followed by the pin connection and flashboard pin socket connection.
Standards Section has the overall standards of style tower-type tower
sections and assembled the standard sections, the latter high precision
machining, production difficult, but the stacking area is small, less freight.
Laddertower section must be set so that driver and mechanic from top to

bottom. Ladder width of not less than 500mm, ladder step spacing of not more
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than 300mm, set up a guard ring for each 500mm. When the ladder height of
more than 10m, the ladder should be sub-switching, the switching office to

install a closed platform.

Spire function is to bear arm and balance arm Cord Cord coming from the
upper load, and through rotating tower, turret, bearings and other structural
components-style passing directly through the turret to the tower structure.
Since | have truncated conical tower column, forward or backward truncated

cone column, Renzi Jia style and bracing Shelf.

Any slewing tower cranes are required to set up a balance weight, its
function is to balance the weight bearing, which constitute the design required
by the role of torque in the opposite direction and lifting the balance of torque.
In addition to balance the weight, but also often installed in its rear lifting
mechanism. Lifting bodies are placed, together with the balance weight arm in
balancing the tail end of a re-allocation of the Department can play a role, two
rope reel and the spire increase the distance between the guide wheel to
facilitate the rope around and avoid the occurrence of emission the
phenomenon of chaos rope. Balance the weight and balance amount is
inversely proportional to the relationship between the length of the arm, while
the balance of arm length and boom there is a certain percentage of the length
of the relationship in between. Balance the considerable amount of heavy, light
tower crane usually at least 3 ~ 4t, heavy to almost 30t. Balance weight can be
made of cast iron or reinforced concrete: the high cost of the former process,
but the small size wind; the latter were large in size to the stability of the
windward big negative, but the simple economy, it is generally use this. The
usual practice is to balance the emphasis on pre-divided into 2
http://www.pohu-drive.com ~ 3 kinds of specifications, width, thickness of the

same, but the height should be adjusted to match the use of different arm
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lengths.

(B), the tower crane spare parts

Each tower crane must be used in many kinds of lifting parts, of which the
largest number of technical requirements are strict and complicated rope
specifications. Tower crane wire rope used in accordance with different
functions are: lifting wire rope, rope luffing, jib ropes, balance the arm ropes,
trolleys and other traction rope. Steel wire rope is characterized by: the entire
root, high strength, but also the whole root sections, the size of the same
intensity, light weight, able to withstand shock loads, flexible enough to winding
into a disk, can be balanced at high speed movement, and no noise, wear and
tear After the skin will produce a number of glitches, easy to detect and

facilitate the timely disposal. Steel wire rope is usually a Unit diameter 0.3 ~

0.4mm thin twisted wire strand, and then twisted into rope by the Unit.
Tower crane is used in interactive twist, is characterized by loose
and difficult to reverse. On the strand cross-sectional shapes, the
high-rise building construction with the tower crane to adopt the multi-strand
rope is not reversed, the most appropriate, such a wire rope consists of two
layers composed of the same strand, two strand twisting in the opposite
direction, using the principle of rotating torque balance twist crafted by force
does not occur when the free end of the reverse. Hoisting Tower Crane luffing
rope and wire rope safety factor usually taken to be 5 ~ 6, car towing rope, and
boom Cord of the safety factor of 3, tower crane lifts Lifting Sheng An
all-coefficient of not less than 10. Steel wire rope safety factor is indispensable
for security reserve factor, by virtue of this security must not be arbitrarily
raised the rope reserves face the maximum  allowable safe load.
Because of the importance of steel wire rope, we must

strengthen the comprehensive inspection of wire rope on a regular basis,
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stored in dry closed surface, there are wooden floors or asphalt concrete
warehouse floor to prevent corrosion, loading and unloading not to damage the
surface of the pile when placed erect. Systematic lubrication of the rope can

increase the service life.

Luffing jib tower crane trolley is the level of essential parts. Change car set
by the frame structure, steel wire rope, pulleys, line wheels, guide wheels,
steel wire rope supporting the wheel, steel wire rope anti-roll off, car towing
rope tensioning device and the broken rope composed of insurance, etc.. For
the talent level of boom (more than 50m in length) in amplitude with the car at
the side of an overhaul hanging baskets may contain members of the
maintenance and repair of all maintenance points to the repair and
maintenance. Job finished, the roots boom car driven across the border to
make baskets with luffing car separated from the structure fixed to the boom

supports the dedicated office.

Other parts are wheels, slewing ring, hook and brakes and so on. (C), the

tower crane working body

The tower crane working body there are five: hoisting mechanism, varying
from agencies, car towing agencies, institutions and carts Traveling rotary

body (walking style tower crane).

(D), the tower crane electrical equipment

The main tower crane electrical equipment including:

* Cable Reels - Central collector ring;

* Motor;

* Operation of electrical motors, such as: controller, master controller,
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contactors and relays. Protection of electrical appliances, such as: automatic

fuses, overcurrent relays and limit switches.

* Vice-loop in the main control switch electrical appliances, such as:

buttons, switches and meters.

There are auxiliary electrical equipment: lights, lights, bells and so on. (5),

tower crane's hydraulic system

Tower crane hydraulic system's main components are hydraulic pumps,
hydraulic cylinders, control components, tubing and fittings, fuel tank and

hydraulic oil filters and so on.

Hydraulic pump and hydraulic motor is a hydraulic system of the most
complex part of the oil suction pump through the pipeline to the hydraulic
cylinders or hydraulic motors, hydraulic cylinder or motor so that normal
operation can be carried out. Hydraulic and hydraulic pump can be seen as the
heart, is the hydraulic energy source. Our tower crane hydraulic jacking
system, hydraulic pumps are mostly used in CB-G-type gear pump, CB does
not gear code, Hagglunds G for a fixed axial gap, the working pressure of 12. 5

~ 16MPa.

Hydraulic cylinder is a hydraulic system of the implementation of the
components. From the functional point of view, hydraulic cylinders and
hydraulic motors of the same pressure of working oil flow can be transformed
into mechanical energy conversion device. The difference is that hydraulic
motor is used for rotary movement, while the hydraulic pressure is used for

linear motion.

Then a high hydraulic jacking the whole process is:

* Mobile balance weight, so that the tower is not unbalanced moment,
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lifting arm in place, towards the same direction with the introduction of the track

and be locked, lifting a standard tower section placed in a small car ferry;

* Jacking;

* Pin in place and locked, when you mention piston rod, in the set of

planes in the formation of the introduction of space;
* The introduction of standard knots;
* Standard section brought the introduction of car ferry;
« the standard section in place, install the bolts;

* Slightly upward jacking, pull out the lock position to make the transition

Festival and has received high tower together into one solid.

(6), tower crane safety devices

Safety device is essential for the tower crane, one of the key equipment,
can be divided into: limit switch (stopper); overload Insurance devices
(overload power plant); buffer only block devices; steel wire rope anti-off

device; anemometer ; emergency safety switch; security audio signal.

Limit switches according to the functions are: hook travel limit switch,

rotary limit switches, trolley travel limit switch, carts travel limit switch.
(7), the provisions of the tower crane anti-tipping

Non-overloading operation; not oblique pull heavy loads; not allowed to
suddenly emergency braking; prohibit running wind lifting operations; working
class, must be clip-rail clamping device to prevent the wind blowing the tower

crane slipped out of orbit.
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(8), since the I-type tower crane attachment anchor

When the self-climbing tower crane in achieving a high degree of their
freedom to continue to pick up high-jacking, in order to enhance its stability
factor to keep lifting capacity, they must anchor attached to the building
structure. Attachment level, the total construction and construction-layer height,
tower crane and tower structures, freedom tower height. In general, set the two
anchor dwell already meet their needs. Attachment points on the building
options to note: two fixed-point distance between the reinforcement
attachment appropriate; fixed point should be set at the T-walls and wall
corners; right frame structure, attachment points for appropriate column in
close proximity to the roots of cloth; arranged near the floor for the benefit and

installation of power transmission.

To ensure the safe use of tower crane and access to a long life, it must be

lubricated, troubleshooting, regular maintenance and repair parts.

The tower crane industry in the development of the early 50s, my tower
crane from the imitation started, in 1954 East German architects generic type
I tower crane; 60 years designed and manufactured 25tm, 40tm, 60tm

several

models, and many more moving the main arm; 70 years With the increase
in high-rise buildings, the construction machinery made new demands, so,
160tm attachment style, 45tm in climbing, 120tm jack-up tower crane have
been brought forth and so on; 80 years since the last century, since the tower
crane industry in China to be rapid development, especially in recent years,
the tower crane sales continued to climb in 2001, industry statistics sales of
9738 units in 2002 to become the world's first tower crane annual output of

10,000 units a breakthrough state. In 2004, due to the role of macroeconomic
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regulation and control as well as the crane industry, the restructuring of

production and sales of tower crane has dropped slightly, 2005,2006, in the
strong economic growth driven by China's resumption of the tower crane

production and sales growth in 2006, sales have been more than 20,000 units.

Because the industry statistics which only a couple dozen manufacturers
sales, certainly far more than industry-wide sales figures. Needless to say,
China has become the world's civilian power production of the tower crane,
tower crane is the world's major demand markets. According to preliminary
statistics, China to obtain production licenses tower crane production plant

more than 400, but 80 years less than 100.
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