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Dear users:

Thank you for choosing XGT7020-12 tower crane of Xuzhou Construction Machinery
Co., Ltd. Before installing and using XGT7020-12 tower crane, please read the contents of
this instruction. If you encounter any problems in the installation process, please contact our
company timely.

This instruction introduces each part of the XGT7020-12 tower crane, as well as the
information users require, such as installation, operation, maintenance information and so on.
Before you use the XGT7020-12 tower crane of Xuzhou Construction Machinery

Engineering Machinery Co., Ltd. please read the instructions carefully. Pay particular
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attention to the mark of "Caution”, "Warning", and "Danger™ in this instruction.

AWarning

Strictly implement the relevant instructions, regulations and administrative instructions.

Operators must be adequately trained and qualified to use the machine!

Any ignorance to the relevant requirements likely leads to accidents and injuries!
Before operating the tower crane, you should understand the instructions and procedures
specified in the instructions. If there are any doubts, you should seek help from the emergency

technical services.

A(:aution

All safety devices installed on the tower must be checked regularly to

ensure that it is in good working condition. When the tower fails or cannot ensure

reliable function, you should immediately stop using the tower crane!

The instruction (Version code: XCMG-TC-20170820) copyright belongs to
Xuzhou Construction Machinery Co., Ltd.(i.e. Tower Crane company of XCMG). Our
company reserves the right to change, and, are subject to change without notice then. There
may be some difference between the description and the physical machine and that would not

affect your normal use of the product. The product state depends on the physical machine.

RZIEC: MEHRE, REE—!

Remember: keep standard operation and safety first!

NEIMBLE . AR TT LT AT K IX 4R 80 =
NFIEE: 0516—83052105

Company Address: No. 80 Xuhai Road, Economic and Technological Development Zone,
Xuzhou, Jiangsu Province, China

Tel: 0516-83052105
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Symbols and their meanings:

Before operating the tower crane, you should understand the instructions and procedures

specified in the instructions. If in doubt, seek help emergency Technical services.

4\ Danger

result in death or serious injury.

"Danger"” indicates imminent dangerous situation. If not avoided, it will
A\Warning

- "Warning" indicates a potentially dangerous situation. If not avoided, it
could result in death or serious injury.
A\ Caution

"Caution" indicates a potentially dangerous situation. If not avoided, it could
result in minor or moderate degree injuries.

- Needs to be checked in accordance with the relevant requirements
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XCMG Tower crane products will continue to optimize and improve to meet market
demand and customer’s requirements, the attached file will be synchronized. The attached
file is correspondent to the same number of tower crane. If any customers want more

information related to the content in the installation process, please contact us.
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1.1 Homepage

Manufacturer: Xuzhou Construction Machinery Co., Ltd.
Mode: XGT7020-12

Production Numbers:

Manufacture Year:

Crane Type: Air horizontal arm tower crane

Crane use: lifting objects

Operation type: Fixed Control

1.2 8

121 fEREEAREN (DUFFEREID B, SOEsE IS I
® [E FIEHIAH IS 2 e
® AN A IR S51e M
® (REFIENLI IO R SE BN Iy US55 42D, BEHLINAIC SN A 5%

JRHARN BUL R TR TR A Bk (W 1SO 9972-1).

® MR A AT HESHLAIMNRIC T . IR AI 2 AT A =

1.22

1.2.2.1 EHEE AT RTECRE G R A

1.2.2.2  H /A RAARUESSHLE B AL A BT ECRME 5 IR BE AT, RO A 12T
TR AN 5% K TARIMEE T I0R  # 0f A ot & R0 & 1 3y
fie JyEt 1000 A T I HL.

1.2.2.3 GHEENLE AT RTR % 1.2.2.2 BEREATI, 7E60 RSP IE AR 2510 2% 1
T, HERFEIT AT,

1.2.2.4 X T O&UELIAT RSN, BIrARR0GEH R, ZSEE
YA F R R 4% 1.2.2.2 BORFEATIR

1.2.3 EHKE
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1.231 T NAORUESE UL $% 3L IR 5 B AR SR A DR A FH 3 DX ) BAR S 0, o] 7
YIS R A AR (— R0, JEE A B R AR N R KT
FEIXS IENLEAT L EE R A . TP 38 B PR UE RS LA 22 38 5 A2 D 4 & hL
RUHE AT BB R N RIL R TR AT R A
1.2.32 H P RRIE:
a) B JJIKEN[E E X IEHL
b) B REATAE X IEHL
¢ FhIRBNENE AIENL CEIE SR AR ED:
d) PRI EEL.
/DR 4 T K TRRIMET — KA.
1.2.3.3  HJRRUEESS 1.2.3.2 2 FE S HeAh 50 77 SRS B H & oK AR ITAE 58
18 [N #EAT — A &, TR .
1234 55 1.2.3.2 % ANEH TR A 23 M) EH e L
1.235 IEHLIAIC
P RLARIE: R DL EZOSRBATRI, JRR 4 R ANl & @
Bfvd: X AR
A ATT N 122 BURE F8 1] 6 B B 3 A A 56 350 170 ok 53 B AT MV ORI 38 17 1) 7
BN B AN ERITERIR A, . JERASERAES.
1.2 Statement
1.2.1 In the examination of tower cranes (hereinafter referred to as tower crane), you should
observe the following:
® Associated national tower crane safety requirements
® Standards and guidelines tower crane used
® Maintain the integrity of the tower crane test records (all pages complete).
The tower crane test records shall be checked and logged by a qualified
technician / specialist engineers (see 1SO 9972-1).
® Regular inspection for test log book of tower crane used is needed. Blank
pages can be copied.
1.2.2 Inspection
1.2.2.1 Tower machine should be checked before first use or after the overhaul.
1.2.2.2 The user should ensure that all the tower crane mechanisms, before first use or after a
major overhaul to return before use, should all run by a qualified technician / expert engineers
for testing. Before the first use the concept applies equally to the load capacity of tower crane
more than 4000 kg.

1.2.2.3 New tower crane shall be tested as 1.2.2.2 required before initial use, and be ready for

14
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commissioning ensuring proper assembly of the tower crane condition.
1.2.2.4 For new tower crane ready for commissioning with the type of test to prove that the
tower before the first use does not have to be tested according to the requirements 1.2.2.2.
1.2.3 Regular check
1.2.3.1 The user should ensure that the tower crane is in its normal working conditions and the
use of the specific circumstances of the region, and develop the appropriate time inspection
intervals (at least once a year), then checks by a qualified technician / specialist engineer on
the tower machine. Users should also ensure that the tower crane is installed or converted into
new combinations models when there are qualified technician / specialist engineers checked.
1.2.3.2 Users shall ensure that:
a) power-driven fixed tower crane;
b) power-driven traveling tower crane;
c) power-driven luffing tower crane (including changing its working position);
d) Automotive fast-loading crane.
Inspect by an expert engineer at least 4 years as an interval.
1.2.3.3 The user should ensure that the other power-driven tower crane shall be checked
provisions in section 1.2.3.2 of by expert engineers in the first 18 years of the time, and then
check it each year.
1.2.3.4 Section 1.2.3.2 does not apply to the permanently installed fast-mounted crane.
1.2.3.5 Tower crane test logbook
Users should ensure: conduct test according to the above requirements, and the results
shall be recorded in the test logbook.
Note: Expert Engineer
They should be under the jurisdiction of the government departments or officers
authorized by technical inspection department to ensure that members or industry sectors to
develop. The examination does not include other sectors required to check, for example: road

traffic guarantee and so on.

1.3 EC-HIERIIEE

il 3 7 11 75
AT IRMEHL RN UM PR 2 7]
TRIMZBF BT K X AR 80 5
i

BEFE: DUNRIR AR B, AT OO, e v B VR ENL 3. (HAER

1-5
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il 5 FL A P A% IR T U B P e AT e T, AR T G E AL

1.3 EC manufacturer’s statement

We

Manufacturer's Declaration

Xuzhou Construction Machinery Co., Ltd.

No. 80, Xuhai Road, Xuzhou Economic and Technological Development Zone

China

Declaration: The following descript components design in the implementation of supply,

identified as tower crane installation. However, the tower crane should not be used before

confirming its components installed in strict accordance with the provisions of the

instruction manual installation.

W& LA B 1 44 K B SR AL

Name of machines / machine parts Air horizontal arm tower crane

HE RS

Manufacturer / Model XGT7020-12

RIS

Series No.

G

Manufacture Year
GB5144-2006 B E L2 &R
GB/T13752-2017 5k E AL THTE
GB/T5031-2008 5L E AL

15 FH AR it GB/T3811-2008 ML iH#H

Related standards GB5144-2006 Tower Crane Safety Regulations
GB/T13752-92 Tower Crane Design Specification
GB/T5031-2008 Tower Crane
GB/T3811-2008 Crane Design Specifications

14 TARBH

1.4 Technical parameters

T M5
Lifting mechanism
WU A2 B Ra
Mechanism working level Slewing mechanism M5
75 HLH Ma
Traction mechanism
T ERFE m e pan | ROIE W%
Lifting height a Independent Attached

1-6
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=2 60 240
=4 60 120
RANEEE t
. 12
Max load capacity
>IN 7)i3
. 70
_ Maximum
@ m o
BN 3
Minimum
(S _ _
& Fall a=2 =4
It R i
o | & mimin 0~45 | 0~68 | 0~90 | 0~225 | 0~34 | 0~45
o Speed
Y aE B
Liin | R 6.0 4.2 2.1 12 8.4 4.2
g Lifting weight
mech U B
anis aAEm 695
m Rope capacity
HHLA S Motor type  YZP2 250M1-4B 30L 55kW
FeE L T
Rotating
(G AL speed Motor type Power
Slewing mechanism 0~0.66
i YTRVFW132M2-4F 1 2X 7. bkW
r /min
" HE LS IES
NEEEGIHLI Speed Motor type Power
Trolley traction 0~
mechanism . YTDVF132M1-4C 5.5 kW
63m/min
0.5 m/min Y160M-4 11 kW 1460 r/min
THTHALAL
Jacking mechanism TAERT
Working 36 MPa
pressure
BEK m HE t B m | 8 t
Jib length Weight Jib length | Weight
. 35 12.4 55 19
P
45 16.4 65 21
50 17.9 70 21
W ThE 75.5kW CAELHETHT)
Total power (excluding the jacking system)
R L
Ambient temperature 20°C 40
v H 2
Ll YC3X 35mm?+2 X 10mm?
The main cable
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21 ERARS

® (ERRAEIENLAT, N A B TR RUE B ARE . A BRI, RSREIM S
BARNRSS -
® TRIMENL TREHUMA PR 2 7] O B BEHLEOR S8 ezl s b I el s B LR
AT .
A% RARAB T TIRLAETATHRARKAEI LA,

A BB | &b mhrdoR IS R AN GERIRGL. WA G, 4 SEBET R
K/

A ESE | EHAESFORBENGERIRG . R, A2 FEBETHR
i

AER| S5 EERRRE GRS MR, R RE T B el
TSR 5 35

Q —— T E AR E R BT A A
2.1 Symbols and waring:

Before operating the tower crane, you should understand the instructions and procedures
specified in the instructions. If in doubt, seek help emergency Technical services.
Xuzhou Construction Machinery Construction Machinery Co., Ltd. conserves the right to
alter the technical parameters of tower crane, without notice.

Note: Use the following signs and symbols in the instructions to indicate special

importance instructions.

A g “Danger” indicates a hazardous condition that is about to happen. In the
case of failure to avoid, death or severe injuries will be caused.
Warnin . o . . .
A J “Warning” indicates a potential dangerous condition. In the case of failure
to avoid, death or severe injuries may be caused.
Caution e 1 . . .
A “Caution” indicates a potential dangerous condition. In the case of failure
to avoid, minor or moderate injuries may be caused.
Q ——Inspect according to specific requirements.

2-2
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ENLHIAE

® XGT7020-12 ML LR BN e Tl EmBert, ) R AL i 3 B 45
H IR AR TE JHEAT /KPS Vi 13

® 5 U A R AR B AL A P I e ) e P — A AT ) BEATL R e e T A5 )
FHE AL -

® X TANSE M AHURER A N T Lol B4k 9, 2B RG TAE REF, AW ERIENLE) T
W& .

Tower crane use

® XGT7020-12 is upper-slewing tower crane, which is designed for lifting. User can
operate it to lift load according to the Instruction.

® The described operation and configuration of tower crane is recognized only by
manufacturer. And the tower crane shall be operated as the Instruction.

® To achieve the expected use, it needs to do some proper maintenance to steel structure

and mechanical parts.
()

22 EABIEEHEMB

221 REENLCHZ ISR ENA ] B2 AR fliE, SR e B8 AT 200 43
B =TT AR Ar M e, B G LA S E B R

2.2.2  FENUR BEESOR SR M2 T 15 4 € Al A i IR RO e, JF R Bé
W58 1T SRR E H A SR N g AT #E. Rk, (R(TEFIhee, U
Hm 2 A AL RIA IE

2.2.3 BN ETTNIRTE. By Al it 5 i i B B S R T BEAT K- as Bk 1, 3%
fif S HE M ] F) B i/ T b R

2.2.4  AEFRERIE IR B 2 PR B AL AT 0 Ul W BB , I NI S R A AT ZE B 4
P o

2.25 AENRFIR I 2 B S AR B S A R R EE R, PG
TN B BOSAE N 2T LR S .

2.2 Basic operations and the development of purpose

2.2.1 Although the tower has been approved in accordance with the latest standards and

safety regulations manufacturing, but its use still may impose danger on the user or a

third-party body or cause damage to property, plant and other substances.

2-3
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2.2.2 The tower crane can only specify the purpose and use manual techniques in accordance
with the provisions used in perfect condition. And only fully understanding and mastering the
operation and having qualified, are personnel allowed to operate tower crane. Therefore, any
disordered function, especially affecting safety must be corrected immediately.

2.2.3 The tower is dedicated to the promotion, landing and lifting hooks freely suspended
loads from the horizontal transport and design, the load can only be lifted from the solid
foundation / floor.

2.2.4 Operation within the specified restrictions are allowed for the use of the tower,
complying with instructions for the confidential and shall comply with the inspection and
maintenance guidelines.

2.2.5 As a special safety warning / specific safety warnings and product-related / main copy

data, user departments / personnel shall be entitled to the operator guidance.

23  HHARKE

2.3.1 FEFSHUAE I B E N SR A8 A U W5 ORGSR LA T B =l T AL A

PP

2.3.2 BRIV AL, NI KRB EYIR A A B3 b R T80
i AR R AE A M E e m A sl PR 0, SR RN B2
WA R R TTE . 155

2.3.3 UL P L I R B $R ARSI S rgAST, filn, TARH LA
TARNG B AR ZFE N BT B AT

2.3.4 BENLERAE N R 0L TAR Z AA LB 32 1A 45, RS R i 1Y

b8 I )RVt IN DE S (U NIAW W

2.3.5 FI IR ICHR I N 22 el AL R AR N B2 4% M UL W b AT AR, R E Gk

ik Se oS

2.3.6 #HAEN G NGE TN EPTAR I AT % e d A E S iR

2.3.7 EHEBATIA AR BRI S R e R m R, BRSNS SN
Redlebsat it 2 BTN

2.3.8 RAMLLH/MIIER WFE, MMFEATEN L EMEM S, s, M3
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BEAT BE B 22 4 4% B 1) 22 3 B I KR B R R
2.3.9 FEHLH & dh BC I 00 Z0URT 5 I B 7o /761 325 T T R OO SR, A P i i 4% 13 7
A i A o P A 22 2 26 ol AP 2 T ) 6 ot P AP R A L 7 ) s 3R AT B
B, BE.
2.3.10 IENLEVBE B RSB B, AR B R R B 2 A I TR TR R AT B
e
2.3.10 [ e ARG 6 PR A ] ] ol 12 422 FEASE T 356 B 45 BRI A8 HRAT
2.3.12 I ROASENLEVAERE DR TR B b B o6 T B AN ]
2.3 Organizational measures
2.3.1 Place tower crane operator must have a manual (or toolbox in the tool room provided
for this purpose).
2.3.2 In addition to the instruction manual, when it comes to handling hazardous materials,
personal protective equipment issued / Perry Other universal, mandatory laws, regulations,
associated traffic regulations, operating personnel should be subject to the supervision of
environmental protection departments to prevent accidents and guidance.
2.3.3 Instructions must follow, including supervision and guidance responsibilities related
departments involved, for example, work organization, work order or job description of the
principal executive.
2.3.4 Tower crane operator must carefully read the instruction manual before work, especially
security-related chapters. Particularly it is importantly for machine operator at the first time.
2.3.5 Users should always check if the operator is operating in accordance with the manual,
and focus on the risk and safety factors.
2.3.6 The operator shall comply with all the safety instructions and warning signs on the
tower crane.
2.3.7 When tower crane appears safety-related illegal operation during operation, the operator
should immediately stop and report the fault to the competent department or person.
2.3.8 Without the supplier or manufacturer permission, you shall not carry out any changes to
the tower crane, adding or changing. Don’t conduct any installation and adjustment of safety
device, or welding operations.

2.3.9 Tower crane spare parts must meet the technical requirements or specified by the
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manufacturer or supplier. You should use the original equipment manufacturers’ spare parts.
User before installing spare parts should do the comparison and identification for the sample
data provided.

Hydraulic hoses and pneumatic lines 2.3.10 tower crane, or should the instructions of the
appropriate intervals for replacement.

2.3.11 Routine examination and inspection intervals should be performed in accordance with
the instructions for use.

2.3.12 The user should set the necessary tools and equipment for the repair and maintenance

of tower crane.
24 BAENRREFEMBH/ERIR T

2.4.1 EENLROERAE N 2 N0 ST S IR 8 S PR 1), HLEAH — % IS K HEAN B R 3R 0T

2.4.2 BEHLAYIRAE N S e B2 T BUF A SRS TR VIDHE 2 SR8 N 5, IR EIRIENL
Ferpiahm. 2R E) . MEERAE. 4ed ORaRSE BRI DT,

2.4.3 FI7 NARBA BRI SRR EEHL

2.4.4 FI7 N E BENLEOBRAE TS, 45 THERAE N U TR 52 58 =05 i I 2 AR 2 AL
Ao R B Sy B B Higs P 0 S m VR

245 BEHLEEL T RN gAE . BRI SES] N BAE AL N LI E 1R 5 T T BE R AT 2

Mo

2.4.6 WHEEHLATHRARSE, MHA BT R TAE N A S A S B TR S
FREBEAT AL

247 KCBEEENURINUBLIR 7> CInASEAE . AL HIZh RGE4F), N A R RIHLIR AR
N B ECEAE N RABEAT R

2.4.8 WHEEHLABUE R8N A SRS ANEh Tlk A REAT 1Rk

2.4 Selection and qualification of the operator or basic duties

2.4.1 Tower crane operator shall comply with the minimum legal age limit, and has a certain

level of cultural and physical quality.

2.4.2 Tower crane operator should be selected by the relevant government departments

through training, mastering tower crane transportation, installation and removal, operation,

maintenance and other specific duties.
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2.4.3 Users should authorize qualified personnel to operate the tower crane.

2.4.4 Users should develop practices tower, giving the operator the right to refuse violation of
safety instructions of a third party. Be compliance with traffic laws while in transition of
tower crane.

2.4.5 1t is strictly prohibited without qualified personnel to operate tower crane. Trainee or
interns should be under the supervision and guidance of professionals to operate tower crane.
2.4.6 Dealing with tower crane electrical system shall be done by qualified or professional
staff as electrical engineering rules and procedures to perform operations.

2.4.7 Dealing with tower crane mechanical parts (such as the gearbox, chassis, braking
system, etc.), shall be done by qualified or professional staff for mechanical operations.

2.4.8 Dealing with tower crane hydraulic system shall be done by qualified or professional

staff as electrical engineering rules and procedures to perform operations.
25 BEEFRZEURY

2.5.1  FENLHIHRAERR LA Ul A5 I E PAT A, 3 LIRS AL 3t DX AR B AILASE AR 5%
{BFFRERFTIIR

252 IEHUSATHET, #BAENGN TG THUS 0 TARM S (R4S kAN 47
BN BB, 2 AR ERE 0 LR B UG T3 37 5 28 36 T 3 20 T 75 2 0 B 12
UEIE

2.5.3 IENUIE THL RO Z TP, DLRIESSHLRELE 224 ] S PR T AT .

254 EHUERABGZATH, NERE T AL T ERT .

255 IENUFEIBAT AT, M ORI A DRI AN 22 4 IR 20 B I S A A% i » T AT AR B

256 EEELUAEMTAAT 2 i) A is 1T il

25.7 BENUERSHARHIEATH, BRIE N RG2S 7 ot -

2.5.8 FENLAEIZATIN, #AE N G NAR LT R4 B TARSA BRI AT o Sfr ML 2% AF
ZEOE, B AR A2 I R

2.5.9 ENUEBATR, DEEMBSEEAN, AFRAENEIER RS,

2.5.10 BN TR LAVEA BRI ST D 0 138 48 14 AR SV 5 A W v
Mo

2.5.11 KA TARPERON. A AG & — RIS UK R R KSR S 4008 . — B B A B R A2 10
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BB SR (SRR SARAL), NAZRI EE T/ N R . BER, o

B
2.5 Operating Procedures safety instructions
2.5.1 Operate tower crane as the requirements on Instruction, but also as the local relevant
laws and regulations.
2.5.2 Before running the tower crane, operator should be aware of the work environment of
the construction site (including: the scope of the job and slewing obstacles, soil bearing
capacity and separation between construction site and public space etc.).
2.5.3 In tower construction site you should take the necessary precautions to ensure that the
tower is used in safe and reliable state.
2.5.4 When tower crane is in debugging or running, make sure no one is in danger.
2.5.5 Before tower before running, you should ensure that all protection and safety limit
device is debugged to be qualified.
2.5.6 It is prohibited to run tower crane in any detrimental way.
2.5.7 Tower crane at startup and shutdown operation, the operator should always observe the
indicator.
2.5.8 Tower crane at runtime, the operator should always have a good working environment
and vision. If poor vision or dark site, you must provide adequate lighting.
2.5.9 At runtime of tower crane, when the lifting hooks suspended with load, the control
system may not be shut down.
2.5.10 Tower crane field command must be a qualified officer. Lifting commanding site
should be within visual range of the operator.
2.5.11 At each work shift tower crane should be checked at least once for defects and damage.
Once confirmed defects and damage (including job status changes), you should be reported to
the competent authorities or personnel immediately. If necessary, shut down the tower crane

immediately.

2.5.12 ENAFH I EIE AT .
2.5.13 EEHLAIRENL L E DA AA B AR N CE T 22 4
2.5.14 BHLTA BT, B0, 3T, P& E TR NART 5, AMEaEMG. K%
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15355

2.5.15 BEHLE TARRES N IERIAE 12~13 K / #OATT 6 ). i KRXGE R 20 K /
OIS (TR0 8 2%),  BEHLRLAE LA

2.5.16 B FFEENLES, NI B RE, R EIE ., M — YIRS B L
Tt AL R SE AT B, DABTE AN R A

2517 AR EBERAT IR, .

® ET I AR R (1 2

R H BB B E K3

72 1) [ b TE R (0 2R s

BT e R BN

T R0 AT A AL A APT A7 28K

FREDR

Btar bElo e R B ARG

RATEU, FFRZE L,

2.5.12 Tower crane shall not run with failure.

2.5.13 Tower crane attached tools and loose objects should be placed in a safe place.
2.5.14 All the handles, gear, handrails, platforms, ladders should be kept clean from top to
bottom, without oil, water and other contaminants.
2.5.15Wind speed should be under 12 to 13 m / s (wind 6) when tower crane is in working
condition. When the maximum wind speed exceeds 20 m / sec (equivalent to wind 8), the
tower crane should stop working.
2.5.16 When leaving the tower crane, you should turn off the power and do every shutdown
protection measures according to the provisions of the specification. If necessary, fix tower to
prevent accidents.
2.5.17 Any other operation, such as:

® Hoist unsteady loads;
Not freely suspended loads for horizontal movement;
Lifting fixed load underground;

Load rotation or vibration;

Lifting load exceeding the rated load;
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@ Stayed,
® ).Carry people on load.

All are undesirable and should be prohibited.
2.6 EHEHW

2.6.1 IEHLISHAT, M EENLIZ %%E@HEEK%MiEM& SH AR I 7 Ak
Bl B, wzhds. Frds. GNP RS, BT R TR

2.6.2 IENLISHZHT, R T e A E DA TR O [ E R EE .

2.6.3 PN, TBAAEM LK. BRIAES T B, NESERIEENIAT & 18 % A
LA TV BN, IR R ORI L E B R L .

2.6.4 IEHlizimiy, BATHOEE NE. Mgt BRIEESR T A TN, NARIEA 215
JEI A5 A

265 XNTHEHENMKIEHRE, EiEmi AR E AT B ERHT. BRI
VIR, WhEREEDL % 4.

2.6 Tower crane transportation

2.6.1 Before transportation, you should check the tower crane transport devices (e.g.:

self-mounted crane or transport vehicles) security, such as: axle, brakes, steering, signaling

and lighting systems, should be in good working condition.

2.6.2 Before transportation, safety aids should be checked as well as all parts to be fixed and

reliable.

2.6.3 In transportation, driving on any road, railway line or place, you should firstly ensure

that the tower crane vehicles comply with road traffic regulations, and pay attention to valid

road regulations.

2.6.4 In transportation when traveling through the lower road, bridge, and tunnel or below

overhead wires, you should ensure that there is sufficient height space.

2.6.5 For transportation device with suspension mechanism, cannot be positioned laterally in

transporting. You should pay close attention to pit on road and the slope to ensure safety.

2.7 ENRZES
271 TAEMAE], NIEGALE A IENLL T A48 T BCAE A 5 45104 58 okl SRk A
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2.7.2 EAPAT VI B AU B RSP AR AL (LR R AR S A R ) . X
SEAEAY N A B85 RN G HEAT R A

2.7.3  BHATHRPBRIRIEAILES ML 2 B, N ERAE N R BEAT BN UR LI D EA 4, FFHRTR
BNE AL,

274 FEW RBRAEIENIRHM R E . 4B En BARIRLRE, Rl 2 BRI 22 4 IR &
A 2 B AR B B N B A W S B AE R BRI SR S LA SRR Y

275 (EFAEENLAHRR A, 4EBn, NMORMER A, 4B X 24,

2.7.6 EENETE R RUPIRE T AT BB AMYE R, NMATUE F 2 6] 8T IFE T 5 305
Re, FERVEA b4 BEEIRE. IRl iRt g, DB R AbE sh Y.

2.7.7 (EBHATIEEN S R AR 4RBAR AL, NAEHIZECE L L HICER AL &, A
THEEHLE & EEEE.

2.7.8 IENUEALE. ZEBARL PRI 2 A B, W ARG ARG B S R 5
B, HFNMEFRE. .

2.7.9 (EIENLEE e Bk KR AR B A, R AT S BT RE T . BORSE & R AT R
H BT MR

2.7.10 &= M N AMSREAT Rk B A

2.7 Tower crane maintenance

2.7.1 During the work, you should use the proper disposal of the tower crane parts and

maintenance-related replacement of wearing parts.

2.7.2 Comply with the instructions to adjust the prescribed maintenance and inspection

operations (including replacement parts and wearing parts). These operations should be

carried out by qualified technician to operators.

2.7.3 Prior to the operation and maintenance, it is necessary to introduce tower to special

operations personnel about operating conditions and assign someone to supervise operations.

2.7.4 when it comes to operating the related inspection maintenance and other specific jobs

for tower crane, especially adjustments or changes in the safety limit device of the tower

crane, you should follow the provisions in instructions related to the startup and shutdown

procedures.

2.7.5 Operating the tower crane related inspection and maintenance, you should ensure the

safety of the inspection and maintenance area.
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2.7.6 For repair and maintenance work of tower crane in the fully closed state, the primary
control device should be locked and remove the ignition key, put up warning signs on the
power box. And security oversight is necessary to prevent accidental activation power.

2.7.7 Conducting aerial tower crane assembly or maintenance operations, you should use a
dedicated ladder and platforms for climbing tower, not be climbing on tower crane body.
2.7.8 Tower crane in assembly and maintenance operations, its safety devices must be
removed and should be resumed immediately after that, and should be re-checked and
commissioning.

2.7.9 When the replacement or removal of large parts or components for tower crane, you
should use complete lifting equipment in accordance with the load capacity and technology.

2.7.10Any one standing or operation shall not be allowed under suspended load.

2.7.101 Z4EfEIIN), BEASTE SRR R B AR

2.7.12 FHK. 78V (IR T V) BB RS VR EE LN, D 4 DI REAT AR L, B
AL i B A B, AR bR Z87REBREANB N . R E = LR
HLASAR BRI AN [al e SOR K BB

2.7.13 E¥ESE I, BUR A NI FH R s AN

2.7.14 JEWIR MBS A BRE . ErA 22K E RN T RIFTRG. i
T AN B 2 75 L -

2715 JB¥EZ G, NASEBENLITA AL USRS E LA SE AL .

2.7.16 LRUEFTAT FUFEA A0 5E A 22 4 1 R0 DL /N RO B2 52 00 7 AL 2

2.7.11 During maintenance period, do the work of tightening connector.

2.7.12 Using water, steam jet (high pressure cleaning) or detergents to clean the tower, in

order to maintain the functionality and safety reasons, all openings should be covered or

sealed with tape to prevent water, steam or detergent infiltration. Special attention to water

infiltration into motors and electrical boxes, limit switches and slewing bearing.

2.7.13 After cleaning, remove all used cap and tape to this end.

2.7.14 During maintenance period all defects of tower crane should be trimmed. Check that

all safety devices are in good working condition. Check the hydraulic and pneumatic pipe

leaks.
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2.7.15 After cleaning, check whether all tower crane electrical, hydraulic and pneumatic
pipeline has scratches and damage or not.
2.7.16 Ensure that all wearing parts and replacement are disposed safely and with minimal

environmental impact.
2.8 FPERERHIE S (RIF)

2.8.1  HEEMEH EA HE AT AUE (H 1 R S s W s
2.8.2 HENFEIE &S AR, &L SENIN R — .
2.8.3 BN A IR, NiE TFRAE:

® NI

® CRIENUTHfER X

® ERIW RN AR lifih S B

® Wi ALY

® ERER / 1R IR E AR SE WOT 21T, ANEREITEHL

2.8.4 ACEEEEHUARIEF KRR GEIAE, MHAA R AT TR G b N f 2
TR 5 R REAT 1L
285 FRAESTAENREMEESL, NN KRG HBIR, FEREAT YRS I L 23T

It
2.8.6  LAFZ AT, BRIEEAH AR IR E BT 2 A, NoAS 2 Wr AR AR A 75 L B R S
RS RIT

287 EHHEABFEENE, X TRSIAsi BB SiIR G, LA BB,

2.8.8  XJaly AR AN T s A HEAT AL BRI, DG RAF RO TR, [ 20 — N A
ik AT, HBERREDEN. —HRAGR, BRI DIN . T
VR XIS AT 3 2% b 25 0 B X A

2.8.9 fEmEAMITIR TAFZ A DIRr B2 e, BErs B Zi e ittt . a2 2 55 HLAD
Ao I3 B M AR B

2.8 Special hazard warnings (power)

2.8.1 Use only the original fuse with specified current rating.

2.8.2 When operating near high-altitude wire, the tower crane should maintain a certain

distance from aerial wires.
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2.8.3 Tower after hitting power, the following shall dispose of:

Stay in the tower;

Operate tower crane out of the danger zone;

Warning not involved people not to close or touching tower;

Disconnect the power supply;

Before the encountered or damaged power cord is not completely disconnected, do
not leave the tower.

2.8.4 Dealing with tower crane abnormal electrical systems or equipment shall have a
qualified electrician or professional staff to conduct operations as the electrical engineering
rules and regulations.

2.8.5 In addition to the specific rules of electrical engineering, the power of tower crane
bodies and electrical systems must be disconnected during maintenance.

2.8.6 Before work, in addition to the isolation of adjacent components or components with
power, you should check whether electrical power components are shorted or grounding
connection is good.

2.8.7 Tower crane electrical equipment should be regularly checked. Loose connections or
cable damage and other defects must be repaired immediately.

2.8.8 When processing the charged parts and components, you should use well-insulated tools
and carry out when there are two people present, in order to closely monitor. Once the danger
instantly cut off or disconnected from the power supply. At working area you should set
warning area by application of red and white flag.

2.8.9 The high-pressure components, before beginning work and cut off the power supply
cable must be grounded. Capacitors and other electrical components should be short-circuited

with the ground rod.
29  WEMSZBE

2.9.1 MBUSAN B PR N F A S5 R AN B Tk A\ BT

292 EMR AN, POENRSHE L S E B0 Y R . AR RME R .
AEERS, EVERE IR SRR B RN K

293 A RGHENENER GRIERS, KHT ARG, EIATHEBRIER, N
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FRH SRS B ) BAR U B HEAT AR, IR 22 A
2.9.4 RN RS S B U AUE S AR R . UL KRR BT EHAR
R
2.9 Hydraulic and Pneumatic Equipment
2.9.1 The job for hydraulic and pneumatic equipment shall be done by qualified hydraulic
and pneumatic professionals.
2.9.2 Regularly check the oil, hoses and threaded fittings for leaks or any obvious damage.
Immediately repair any damage. In disposal, pay attention to oil splash burns caused by
environmental pollution and fire.
2.9.3 All system devices and pressure piping (hydraulic systems, compressed air systems),
during maintenance, you should conduct the relevant specified relief operations to ensure the
safety of the demolition.
2.9.4 Hydraulic and compressed air piping must be properly laid and fixed. Hose connector,

length and quality must meet the technical requirements.

210 MpEE: HEAERANE], BYLERTERERDARA.
211 . WARRIHE B4R

LA A e, NS 5 e IR R SRR .
TERALE AR CROT BRI Gk .
2.10 Noise: During the operation, all soundproof panels on the tower must be closed.
2.11 Oil, grease and other chemicals

When dealing with oil, grease and other chemical substances, you shall comply with the
relevant product safety and environmental protection regulations. Pay attention to the

disposal of hot burning material (there are burns or scalding hazard).
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31 Bl
3.1.1 BN
3.1 Overview

3.1.1 Tower crane part (Fig 1)

i ZX
Y

AVAVANAV

© 00 N O O b W DN P

I T e S T e S Sy oY
0o N o o wWwN BRFE O

EEE Jib

P4 Counter jib
“FH#TERLFT Counter jib pull rod
# & Rotating platform

[f] % 57 7 Slewing bearing
AR ME /N2 Luffing trolley

1% Hook
“F#78 Counterweight

A= Cab
H T+ Hoisting mechanism
AL Luffing mechanism

[ #EKL#) Slewing mechanism
eF+24E Climbing frame

B 5 Tower mast

[ 52 3£ Fixed base

JEE4E Chassis

JE4EFERY Chassis base

JEE Counterweight
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3.1.2 EEEKAE HimiokmaElE
3.1.2 Jib length and maximum load at jib end

s B S NNNNNSSNNNNSNSASSSS, 6
@ AVAYAVAY ANAVANAN AVAVAVAVANAYRNAN AVAY SvAN RHE
: it

Datinigy AYAVAYAVAVAVANAVAVAVAVAVAVAVANAV AN i
> 39t
sl I ONSNNSSSSSSS S S

ke

K| 2 Fig2
ZrE: FERA2BRERBWRDE, iSENEFELDREMERR

Not: the above 2 ratio hoisting arm end,4 ratio hoisting crane load performance the
barrier.

3.1.2.1 #ffrERE

3.1.2.1 Load characteristics

| gfE | {=2= Hax (m/Ez) 3 | 15 | zo | 30 35 | 40 | a5 | 50 | 55 | B0 | &5 | 7O
rop |2=2 [3-28.6 m 6000Ks 6000 5766 | 4825 4119|3569 [ 5130 | 2770 | 2471 [ 2217 | 2000
a=4 |3-15.1 m 12000KEg| 12000 | 2235| 5562 | 4626 [ 3924 3379 | 2942 | 2585 | 2387 | 2036 | 1800
ecn |22 [3-31.6 m 6000Kz 6000 5334 | 4567 | 2970 | 3492 | 3101 | 2776 | 3500
a=4 |3-16.5 m 12000E=| 12000 | aven] 6177 | 5154 4386 | 3769 | 3311 | 2970 | 2595 | 2300 ]
6op =2 [3-34.4 m 6000Ks 6000 520l [ 5053 | 4402 | 3881 | 3455 | 3100
a=d [3-1%.0 m 17000Eg| 12000 [10733] 6826 | 5710 [4873| 4221 | 3701 | 3274 [ 2800
cc | a2 [3-38.0 m 6O00OKs £000 5665 | 4046 | 4371 | 3900
a=4 [3-19.9 m 17000E=| 12000  [11956] 7642 | 6409 [5484 | 4765 | 4190 | 3700
cop =2 [3-40. 4 m 6000Ks 6000 5312 | 4700
a=4 [3-51.7 m 12000Kg 12000 | s190 | e7o [5806] 5131 | 4500
45 |22 [3-42.3 m 6000Kz 6000 5400
a=d |3-22.7 m 12000Kg 12000 | 823 [ 7250 [6270 | 5600
a0p —2=2_[3-40.0 m 6000Ks 6000
a=d |3-22.5 m 17000Kg 12000 [ 2720 [ 7340 [6300
e |82 [3-35.0 m 6000Ks 6000
a=d |3-22.7 m 12000Kg 12000 | 564 | 7200
s0p =2 [3-30.0 m B000Ke 6000
a=d |3-22.0 m 17000Kg 12000 [ s500
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A EF | Fihsei vt ae SR XGT7020-12 BT £ 1% (60m) H-ELTi 2 1 i1,

R T KT 60m I, T FE T R AR RS THREINE T R R i
=R R T A R — REKAN 22 48 ) H < (TH LR —60) >R, (A = my

R kg) AR TN 45 GB 8918-2006 16 35W X 7 1870 U ZS, 4M 22 4% 5 &y 118kg/100m.

A\ Caution

The above load parameters are calculated based on the independent fixed
height (60m) of XGT7020-12. When the lifting height is greater than60m,the lifting load must
be reduced. Calculated as follows: lifting height of calculated height=the load in the table -the
weight of per meter wire ropex (calculated height—60) > fall. Hoisting rope is GB 8918-2006
16 35W X7 1870 U ZS, and the rope weighs 118kg/100m.

3.1.3 BHLRLE, mWEE

AT E IS 1T EARTT L 17 TARAETTR 1 R IR T AR, a7 EE AR K
Thi Dy 60m. [ 5E BE AL E 1 93RRI . 77 ARET A 1 R AR, oKk
Fim A 240m.
3.1.3 Tower Crane configuration and hook height

The independent-stationary tower crane consists of one base section, seventeen masts

and one special mast. Its independent height is 60m. The attached tower crane consists of one

base section, 77 masts and one special mast, with the maximum lifting height of 240m.
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G0m

43.|551L

75.15m

71738

715: VBN AN IS AVAN AN AVAN BVANA I,;\V,W
'
>
i
el
A\ Warning
&Y

g FE: MYBEESE 60 KTIER, TEFAZE

WPERIE B RER, TeHZEARERET, EBHL
RAMNEESE 57 K.

Warning: When the height is 60 meters, the
climbing frame must be lowered to the bottom
of the tower. If the frame is not lowered, tower
cranes maximum height is 57 meters.

A 3 P R

Fig 3 Independent-Stationary tower crane

102.15m

240m
21%9m
195m e —
168m
- — - —
141m
—_— —_— — = —_—
g 7
= oy i
— ,E — 2 — s —— ™ —
— ]
— r:‘rl — Ly —— J—— —
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3.1.4 AFAHEEEEHFHERLE
PTEA =M A=3.1t. B=2.0t. C=1.5t, A[AEKEFP -7 EHE W T K.
3.1.4 Counterweight configuration for different jib combinations
There are three kinds of counterweight: A=3.1t and B=2.0t and C=1.5t. The
counterweight number for different jib length is shown in the following table:

A B C
70m 5 2 1
65m 5 2 1
60m 5 2 0
55m 5 1 1
50m 4 2 1
45m 4 2 0
40m 4 1 0
35m 4 0 1
30m 3 0 1

3.15 “PrEMIER G (BN
3.1.5 Fabrication of counterweight (Attached Files)

B4 PerERE

Fig4 Configuration of counterweight
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3.1.6 MR L2 AR HH |
3.1.6 Rope specification and structure

1500

150x9=1350

inimE i A
T =T
S T
| i |
Ei - ! T
[ ! { 3 1
| ] |
| I i
i i i
. IO
i ; i
| | |
i 1 |
| 3 |
= |
l'iﬂXS‘ﬂSD
920
B 7 PH5E C:
|

- e e e

(Fig 7 Counterweight C=1500Kg)

e - o 1 o — /
PR PRAES B e | K
position Standard and specification diameter Qty Length of per rope
T GB 8918-2006
hoisting 16 1 360m
mechanism 16 35W X7 1870 U ZS
1 30m 65m
40m 85m
% | GBT8918-2006 L | [Bom | 95m
2 - K
Rope | 7.76x19+FC 1670 | 7.7 1 | jjp [20m | 105m
/N 11 UZzs 1 length 55m 115m
7 1 60m 125m
/3:5 1 65m 135m
I 1 70m | 145m
l 1 30m | 50m
)
Trolley 40m 60m
traction - GB T8918-2006 1 © 45m 65m
mechanism ¢ - K
Rope | 7.7 6>19+FC 1670 7.7 L | Ty, [20m | 7Om
I U Zs 1 | length | ©5M | 75m
1 60m 80m
1 65m 85m
1 70m 90m
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T

1. R E NG — A2, B9 22 28 K B AR At 55 PR feT e o KA
XF L]

2 LA THN 22 A8 K IE AL 4% 4 {55 5 60m FE4it, Fil - R ARSE S b i F P2

PE PR

Note: 1. in Trolley traction mechanism column, the changes of rope length are subjected to

the changes of jib length.

2. The hoisting rope length is provided for 4-fall with lifting height of 60m. Users can

decide the actual height according to actual needs.

3.1.7 IR EER
3.1.7 Component weight table
IAE| K| 4FR i Km) | #m) |E(m) %@%ﬁ
Part| Qty Name Figure Length | Width |Height (kg)
HEE M1+ e
AR || |
1 |Jib M1 and 10.8 15 2.3 4667
luffing
mechanism
o
1 Jib Mo 10.4 1.45 23 | 2811
BE T
2| o |EEH Jib }10.5 145 | 1.9 | 2529
B M3
>
¢ e
g | o [EEWJb 104 | 145 | 23 | 1382
o M4
.
e =54
= |REE b 53 | 145 |192]| 802
S M5
4_:5
HEE Jib
5.3 1.45 1.8 720
1 M6
EHEE Jib
5.25 1.45 1.82 598
1 M7
HEE Jib
1 M8 5.22 1.45 1.57 554
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A 12 2 HR Ta7 B +:(m) Z"E(m) %(m) B B

Part | Qty Name Figure Length | Width [Height V\éilg)ht

HEE Jib
M9

5.19 1.45 .56 434

FEE Jib

5.17 1.45 .55 372
M10

A HEE Jib
M11

5.14 1.45 1.54 342

R

) 1.7 0.6 1.2 103
Jib end

arin e -
/E'Elljjslzéj = ¥ ,,’M,mrﬁsr T i AL |
E%

Counter jib
1

L —

L B 11.2 172 0.76 3998

552 T

253 I —
1 S = — =1 T|| 538 2.1 0.95 1841
Counter jib

2

TR+
iR ez 2
Lifting TR
1 = 2.2 24 1.7 2800
mechanism ]
and steel ==
rope

ISV == Fﬁ#TT%&J

1 Upper L B 2.05 245 0.81 2189
support

TxrE

Lower support

lﬂ chl % F‘;E:L@‘%j 2 2 0.85 2339

T

_ 1.9 1.2 2.2 500
Cab
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S s R il Km) | sEm) | Em) ﬁv\‘zi%;ﬁ
Part | Qty Name Figure Length| Width |Height (kg)
e | Pt 0
F ey
1| roley ISl ’ﬁ‘ Al 226 | 191 | 125 | 4055
L B
ik
1 Hook 1.26 0.4 1.84 458
BoE 1
5 |Counterweig 3.38 0.35 1.5 3100
ht 1
B 2 = =
2 |Counterweig 3.14 0.24 1.5 | 2000
ht 2
BLE 3 = =
1 |Counterweig 3.14 0.18 1.5 1500
ht 3
JEF- 48 B b
1 | Climbing £ . 2.5 26 7.2 2923
frame A
el
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WOE | fii gy | gm) [ |
Part | Qty Name Figure Length| Width [Height (kg)
17 | PR 33 20 05 | 1764
Mast
== =7
-3 il H o J
e = 7.8 21 2 4120
! base section ) ] ﬁ \ “f
1 FA 2.5 2.5 33 | 3859
Special mast — [
] < %
4 Fixed 0.6 0.6 1.195| 288
outrigger
e EEME
Note: weight/per piece P
32 ML E + Mz
2D
321 IENLHELRL T (K 3-1) § !
o - AN
3.2 Basic configuration of tower crane —_ Y
3.2.1Base load of tower crane (Table 3-1) S RS
P, H—KN My, Mz—KkN.m
—— L% Condition TAETH A TR T
Bifir Load Working condition Non-working condition
5 P 1111.79 1006.97
fitt H 54.3 173.5
24 My 5143.6 5639.9
faf Mz
Base load 512 0
% 3-1Table 3-1

3.2.2 VRGNS

SERBTTIFA2 5, RE A PR 22 , 4 ] AR i [ A % PR RS L iyt )
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FHEE B ARAETTBEAT /K 5 2 B4 o VR ol Ll P Vi ol 2R FH vy o R VR R
3.2.3 REELIELANECHE CREBERLIEA0
3.2.2 Concrete foundation preparation

Dig the foundation pit and assemble steel-bar mesh. Set the fixing plate and anchor bolt

in foundation pit as the size in the following figure. Adjust in horizontal and vertical by using

tower mast. The concrete foundation shall be poured by high strength concrete.

3.2.3Steel-bar of concrete foundation (Details in Attached Files)

$-EEESR  925X7450 27002 (o2y)3)

$-ELESS 925K7450 7P 02123

g 'lmll‘ Teaman e l!l‘lcmll‘ Teeme e
_l be 14 x14=196

816 x1900
S PRSP PPN VPPN PR VRPN N PR PPN VPPN FPY CPRPN Fp 1

g@ Le=497

850

1700

850

$-EFES8  025X76450 207050200 (o _yo3y
B-ETES8  825x7450 207050200 (02193

7100
3550 3530

2000

3530

2000
7100

B | H

#8V=85m3 T
n=20567t T

C35&

3950

R 142.0X10° po kel
H7li& Base Figure
3.2.4 e E
AT — AR SN S B RS, AR AREENLS PE & CFEMLRIHIZED 1)
ez o
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ANAVR R B SR A BB, P30 R BV VR 2 BRAR K, NARHE BE AL SR 3
X 1T FH PR R 0 T THR A O R VR RNV AT o 5 b5 (i v R #0738 P i Hh A e X A 1
B I SRR AR, AT SR Jb Rt X AT S IR AL T F R g ) AU T
LMY . SERE B, A IR RN T 4Q. ARET RN, PRI Bl
s R, IANBET I, 1A A A R R T A i X s VR A AL B
PR, AEEHLH AT L

[#] & I AL AT b i _E 5 B e A 5 et ARG, N AN D T IR 5142

A M TT A SRR SR VRS B AR AR, BEALAT LUK AR 9 B A A A
HAERIAE 4Q LT

PRI HL R R ZL A L X, BEHBAN RE S8 W B KB BRI R . K XA K HE
AL H LI N A WAL T E TR

BERUBOL. ¥elgy, pch W PRI AR & PR R E e 3. BRFETRERZ
HIT L P UK 8 0
3.2.4 Grounding device

In this section the term "grounding" refers to the connection of the grounding grid with
tower crane, not the PE line connection (grid protective earth).

For different weather and geographical conditions of the region, the gap between
production methods grounding grid is large, so the grounding device fabrication should be
based on actual use of the tower crane production specification region according to the
standard provided by related electricity monitor sector. Local power supply bureau announces
the standard practice of transformer midpoint grounding grid and grounding grid of chimney
lightning rod. Beijing area can refer to Beijing Power Supply Bureau and the "Electrical
construction and installation of Atlas.” Upon completion of the grounding grid, the grounding
resistance should be less than 4Q). Otherwise, you can expand the grounding grid and then the
second ground grid. If the resistance still not meets the requirement, consult to local
electricity monitoring department. If the area is allowed to use chemical reducing agent, this
tower crane can also be used.

Stationary tower crane can be connected with grounding grid by special grounding bolt,
which should have at least two leads.

When the relevant regulations allow the use of the local natural grounding, it can be

used as a ground network to be repeatedly used, while its value should be less than 4Q).

In a strong electromagnetic induction area, the ground cannot completely eliminate the
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hook electrification. In accordance with relevant state regulations, you should wear insulated
boots and work with insulated gloves

After tower crane new legislation and transitions, grounding resistance should be

measured and recorded using a dedicated megger. Do the test again before the arrival of the
thunderstorm season.

L) =R N P 255
B A EHEEER: B 1N 933%4.5, K 1.5~2m, ﬁg}
¥ 2 HEHGEET, 7 3 Nindr R hiEE] 1 , ﬂ3
B gL HiE&T A TR B 7K o &) 1.6-6A Figure 1.6-6A

BB ML R AR, b fé;f
WA 1K 2, S, i ket
A 1.6-6B Figure 1.6-6B
B C MY B 28 2K 2RI Sk -
ST A 50 2K 2 8k SR TELA Y, )
SEA B B e T H L]
Kl 1.6-6C #thde B

Fig 1.6-6C Grounding device

There are three forms of tower crane grounding for reference:
Figure A grounding rod forms: No.1 pipe ¢33 x 4.5, 1.5 ~ 2m long,

No.2 is ground spike, and No. 3 is observing hole for ground spike

The spike does not need waterproof.

Figure B ground plate form: made of steel. Area:1m ?, vertically buried

Figure C ground wire burying form: copper conductor of 28 mm? cross-section, or the Fe
conductor of cross-section of 50 mm?in lineslot

Extending the length depends on the resistance

f‘;ﬁguz

= B
S &y IERAREPEM—REE R (F24F) L!
325 HJF

FENLI BB AR 430

GEITIEAE R W 2k it b RSN I A FRIEAT L /
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Pk AT A2 H L RE TR 2, IR 2 A5 S b f SVE AT LAE A 3 X R R 2 AR, A
iNP VRIS N K STk 52 S /IR

3.25.1 HHIFAI FIRM A BB ELAR, N AT & T sRIR A 3
3.25.2 XAk RGN M T SE RO LT, AU KRS, X T IHE R,

A BE | EHBRSER, @UCRFERE. KE. BRSPS G R B,

3.2.5.3 LA AR 2 FFIREE ML EORIFAT S AR HERLE 2R

3.25.4 AN ERLAHEHILE 10%AZEZ N

3.25.5 FIJ/ NLORUE LR AL IS AR ZER,  BET 2 BRAE B HLAT & I BRI AIRR v -

A E R IR IR R I, B ER IR R

3.2.5.6 fiill i i IBCAR R T T RLFZ IR A, BEAT 6 R IBORSRF, it T R Rr ik
TR R R AT B SS -

3.2.5.7 WRIFEEHLI SR AR M IR K B PR I
3.2.5.8 FENUAIERI™ B 2 Hh £ s 22 1] (1 FEE P2 i 0 T 12 31 32 LR 2 T 58 K

AWaming

Grounding wire shall be connected on one of the fixed angles (main chord)!
3.2.5 Power supply

The electric equipment of tower crane is always connected on the protective grounding
circuit. You should provide the power supple and power wire and joint to meet the energy
requirements as well as the requirements of electricity regulations and electric installation
procedures and the technical specification in this chapter.
3.2.5.1 Grounding wire and max length and section diameter of its conductor shall meet the

requirement of used power supply load.

A\ Warning

3. 2.5.2 For outer cable and through-ground cable it is recommended to adopt fire-proof cable.
And for other installations, for example, the cable drum, you should choose proper cable in

section, length and weight, as well as bending diameter.

3.2.5.3 The power supply should also meet the special requirement for tower crane.

3.2.5.4 Fluctuating of voltage needs to be controlled within 10% tolerance.
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A\ Caution

3.2.5.5 Users need to make sure the power supply voltage and frequency meets the technical
requirements and standard for tower crane.

Note: the frequency is very important for tower crane if it adopts with generator set.
3.2.5.6 Manufacturers should give users some recommendation and provide certain technical
service.
3.2.5.7 You should provide the overload protection device for power supply device according
to the electric demands of tower crane.
3.2.5.8 Complete the connection between tower crane and protection grounding wire before

connecting main power supply.
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it T B0 37 1 A
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PEL 22 X

Z & BB AT
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Installation Instruction

4. Site preparation

4.1 Preparation

4.2 Ground endurance

4.3 Tower crane installation site

4.4 Operation of multi-crane

4.5 Situation of construction site

4.6 Installation team and personnel requirement

4.7 Safety warning

HIYE
4-2
4-2
4-2
4-2
4-3
4-4
4-5
4-6

Chapter 4

4-2
4-2
4-2
4-2
4-3
4-4
4-6
4-7
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4., FELIIZHHIHES
41 B

PENUA P AR S8 AU i )4, SEMLISAT s A T R 2 L 4607, i
TN TE] B ) 3 R4 H R B Xt 2 2 T AT P AR B8 E N PR Y 24T

4.2 HTHAR

BENLES R, i 3 Y e S N6 A 2% A AR B AN [ o B PRI B L itk A 2 7
HIFE R, BAT A BN S B~ B 2K . ™ A2 0 T 37 3 Frg ot o B PR 41
o RN LA AT N R TR SR

4.3 EHNZEX

FEIEFEIENLE I, H 7 DOE S RN RGBS 20, B ZEEHL
FEAETARIRASES, BEHLE d R i 5 AT 5 @Y. Bl MRS
DN @ T E T 7 N I D775 5 B2 SN =: i S RS e 5 S 2
4. Construction site preparation
4.1 Preparation
Users should be responsible for tower crane tower crane construction site
preparation, cleaning of tower machines running floor, leveling, laying of
reinforcement. Manufacturers raise the feasibility for installation needed to verify by
the user.
4.2 Ground bearing capacity
Before entering the tower crane, construction site soil should meet a variety of
requirements of tower crane with various specifications and heights for foundation
bearing capacity, or travelling tower crane requirements for rails. Users should do the
geological exploration and take serious decision.
4.3 Tower crane installation area
When selecting tower construction site, users should ensure no restriction on
operating the tower crane, i.e.: when the tower crane is at the non-working state, its

slewing jib shall be without collisions with the surrounding buildings, tower cranes,
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trees and transmission lines and construction of buildings, construction site scaffolding,

building materials and other machinery and equipment.

(A i

BB BB A A B S R RN REWE 5 KL L.

(A=
FE: EEVLRERR, M5B ERIIERR, UHEBISSERSSmEBET
ERENmENEERS!
44 ZEENKIBIT
YE it T AE G DL EIENIAE T IR ARV, NREL DL B 7 4 it -

aEs

1. SE T 2 B T el P R KB B R 4B S

A IEAARERN ETREENKEFNLAMBHE WAL T, HH
RERFF R HIBER .

SAEFRFIBENLHMENLVEE, #E&ZREN PR ER, MERRERAXR
Ppimt R B K LR, SN, 5T,

A 9 Transmission cable around the tower machine must be at 5 m above the

rotating minimum radius of safety distance.

A Caution

Before installing the tower crane, you should contact your local electric

utility to determine the minimum safe distance from the tower crane and high-voltage
cables or transformer!

4.4 Operation of multi-cranes
When there are two or more of tower cranes operating at the same construction site

at close range, you should take the following precautions:

AWarning

1. You should predict the max radius and safe distance to avoid collisions.
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2. To prevent mutual hoisting wire rope and load interference of the two cranes
with different heights and, the tower should keep enough distance.

3. In limiting scope of tower crane operations, you should consult the
manufacturer about anti-collision safety device when you are ready to install it.

45 HETIHRIFM
PEML 2SS TARRT, BEHLAAE MBI / N RSO i T AT i &, W R
RN 2 E 7Y, DME T 225 R AT
451 SN ZFENAE TSR G LR, HEE RBEH I AR AL
&) EHLIIENIZITIX 2 A AN B5Y. M. B85,
b) JREELHIERERL, FEE, EELMEREARZR,
O VREELBIEN RGP E . R R S A R R,
d) BN AR E R &R BTG BN EK,
) ALIEN IS B 1 & % Fh 22 PR A e B e 75 R BPT 58
) BEHLI H AT 15 T S 2K
Q) A HAG AT 2 R BN EE A A 1 O B (i A EE L R AR L AN 2 48 5E).
[A =
LARBEETT / AR 2B R E RSN QAT 2B &P
AR RERENTR.
2. ZBENHRE R R BN TR &P BAREREERR.
FARRINUR S B WA B 528 5 bl 223,

4.5 Construction site conditions

Before tower crane installation, relevant supervision departments or personnel should
inspect the construction site to ensure that all installation mechanisms and parts are in
place, in order to keep smooth progress of installation.
4.5.1 Tower crane installation at the construction site should comply with the following
points, confirmed by relevant supervision departments or personnel:
a) Any obstructions at tower crane running area (such as: buildings, trees, cables,
etc.);
b) Whether concrete foundation, counterweight and ballast meet the technical

requirements;
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c) Whether concrete foundation, counterweight and ballast meet the strength
requirements;

d) Whether crane equipment meets the installation requirements;

e) Whether safety device and limiters of crane equipment are sensitive and reliable;

f) Whether electrical connection of tower crane is reliable and effective;

g) Focus on inspection of spreader of lifting equipment (such as: lifting hooks, lifting

chain, rope, etc.).

A\ Caution

4.6

1. Relevant supervision departments or personnel should disclosure to installation
operator about lifting equipment for installation of tower crane mechanism and
lifting weight.

2. Installation operators are responsible for tower crane lifting equipment to deal
with the various operating tests, and the lifting safety components.

Specific mechanisms and lifting weight parts is shown in Chapter 5 of this manual

about Tower Crane Installation.

B 2R ME SR R K %A

46.1 EENHERAE LA L E ISR A BN TR
4.6.2 FEHLHIERAE N SR BB BT IR R 48 2 3EAT 1R -

) UBEHEME SRS, BPATEA. BiE. BIEEHEGIERN, BIENRN
AR I 7 BT o 22 A O 1] A 5 S AR R T AT 1

b) #AEN RSN TR, NS VISGE T i BB IS 1T B2 . £
RPN E T, RIS IEE R E ST ASMRZ2E TN
580

C) NIEWHEIIENL, BRAE N SINLR ST A R UL 528 8 MRS RIFIIIAE, &
Wik AL RS0 UM, I BN LI YR PR TR A

d) FERSHLAAES ORIR AR, LA Jir 2R e A B 36 1 91 22 O R

e) BRIEVLAS LLAL, FE0 Timh i H S EHRE LR (e B fikai ),
RAF A EE R IR -

) FERENLREBATIERE S, BN 53 N8 S [ SN 7 B HL 2 e iddde s s
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222 A T (1 RGR T A FH U B 45265 5 B EE ML 2%

4.6 Tower crane installation and operating personnel team

4.6.1 Tower crane operators must be qualified personnel.

4.6.2 Tower crane operator must be authorized only to obey the command operations

described below:

a) During operation of hoisting, luffing, slewing and others, the operator should control
the combined action of feasibility effectively in accordance with the load suspended;

b) Operator should pay close attention to the running path of the load hanging during
operation. In the case of recognized security threat, operator should turn to safety
signals or language / gestures for direct / supervise.

c) For the proper use of tower crane, the operator shall comply with Chapter 8 of this
manual and do good maintenance and inspection;

d) In the tower crane maintenance, you should use original parts or specified
accessories by the manufacturer;

e) In addition to the tower crane itself, use supporting equipment rightly at construction
site (such as: hoppers, conveyor belts, etc. ).

f) The operator shall comply with national and local tower crane safety laws and
regulations during tower crane operation.

The wind force during installation is shown in Chapter 5 of this manual.

47 ZEERIHR

4-6

a) fEES IR AT AGHAT AR TR 5
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RAFHEANAF L XA

4.7 Safety Warning Labels

a) No any operations in inclement weather;

b) Before operation, the operator should have a good mental state, with qualified
safety wear protective equipment;

c) Must wear helmets;

d) Must wear seat belt system;

e) Must wear protective footwear;

f) Must use insulated tools;

g) Assembled on the ground, components or rod being soaked by rain or other water
shall not be carried out aerial tower assembly;

h) To ensure the safety of personnel and goods, tower crane installation site should be

set to alert area, and to ensure that unauthorized personnel cannot enter the work area.
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REEITRIRIR

Safety warning mark

A f P HE S AN L e FE
Don’t touch and beware of electric shock

o

AR RO A8 10 A 5 4 IR TR
Please read the Instruction before operating and
keep regular maintenance and maintaining

TR < A L YR

Shut-off the power before opening door!

IS INAYiE)

Non-professionals do not move

=[Nk

4.0 /1 4) Beware of hanging things

£\

HIEY

BN

Beware of falling things
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©

PARE N

=N

IR A

Must: Ware safety helmet

PARREH

IR AT
Must: in safety belt

O

PARNTTE

DAY FE

Must: wear protective gloves

ii|(E;iii’

ELER

WA B

Must: wear protective shoes

®

ZRIRBE

No climbing

>

DB

20 A E

Beware of falling
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A

=IRY:EED)

L 45 Beware of cable

Sl A

ETVYIN /TN

Beware of machine

A

]
=

L E T
Beware of roof-falling

PN EEII RPN

No people standing under arm.

N
S D—

ETAETHH

out of service

C 0

=

AETAE T OU B2 5 H

Slewing freely out of service

g o 2 Emergency

button

SIS

Emergency button
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2 1
1 l‘A“‘A‘SI’I‘I‘I’I‘I-: = l-ﬂ!uai’ﬁﬂ ma?%ﬁ?
RHE R
PR L E AL mﬂ%o
5 D 3 MEERETH
o}
B
. L HEHEHHR e sy
#, protecting
‘_O devices: keep
1.Adjusting the braking moment. equability
2.Adjusting the clearances of the brake disc and braking clamps. working.
3.Adjusting the clearances of one braking clamp and brake disc
in uniform.
4.Adjusting the clearances of the braking clamps and the brake \ J
disc in uniform.
fd g e E AT RIFTAERE
YT 3 AR Check whether all safety devices have good

Adjusting brake working state.

o | BASIAS 5L AR
g | EHERMLS.

It is necessary to adjust the o 7 60 42 8 SIS UL -
height limiter again after @3t LEH—%.
changmg wire rope. Check the worn condition of the
: wire ropes every 3 days working.
TR E BT % PR AL 2R Rk A 22 4

Readjust all stoppers!

Check steel rope!
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— =

¥ 2 0 Bh 38 1) (8] BRI 2% 6k -
W10 LEH—%,

Check the brakes for
performance and clearance

every 10 days working.

i 2 ) B B ) TR R

Check the brakes for clearance!

RENA X ESREMTRRE. B
o, B — K.

Check all main mental structural parts for
deformation and welding seams at least once a
week.

© ?E?ﬁﬁ%\&
E,
o] o
{0 (o ok
o

LN e E (ZETRERN) F5E.

2ATENERR G, BN SR OR i A A
B, IR IRZESE.

1. Stop tower crane in certain position (within
safe range).

2. when stopping travelling firmly, operators
should make sure all clamps of railway are
positioned rightly and firmly.

Kt Ja@ AR !
Check all mental structural parts!
(7 N
/N TERERT

B b

[ el

LEENUAETHR TR N5 BB B JR IS, 200 Tt
PG 5 ot B 47 A AR E T BB LA AL A, ELIE E
TERTRE N, JRORIEZESE.

2AETEM NP IR, TR B AR e
BB, JSH B B A R AR B A AL
[ 5 E S A Y o

1. When increasing and decreasing masts of tower
crane, insert the anti-out pins of jacking crossbeam

4-12




223 KARUEEH  Installation Instruction

into its holes on mast and fix the pins in front
groove firmly.

2. After the completion of one jacking step, remove
the anti-out pins out of its holes on mast and fix in
rear groove when jacking beam is going to be
removed from mast step.

N
=4

-

/\E E £ 7 ’ \

R 50 U ML R -3 1 o
Add oil to the reducers and
N - lubricanting locations in time.

A

(7

L. iR T MR I 5 SRS 1 T TR .
A FESE — 22 A% JE JE RS 100 /NI 22 1
Yy Sy dk B %, LUSRETAE 500 /)
I 35 A A — I

2AERT B WU IR BE L R B RIS ED T
B AT RT3 5477 00 25T H

1. High-strength connecting bolt should be
checked regularly avoiding becoming loose. T R BN
After being used 100 hours, all bolts should be
tightened again. Check the bolts condition after Add oil regularly!
working every 500 hours.

2. Tighten the loose nuts and bolts, and
change the damages ones.

Bz e BoR bR R AR S AL B AT

The positions of all kinds of safety and warning mark are as follow:
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&

L]
i

3
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=
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1@ Q@ [© e

LU=
E
i

ST A 2 A bR s B K Safety mark about basic mast
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N
]
N
<
N
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(LA

\
\
B

FHLE 1 O ML 22 e bR I

Whole tower crane safety mark position
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5.1 Installation Considerations
5.1.1 All bolt and connection parts belong to tower crane and play a very important role for
safe operation of tower cranes, especially high strength bolts connection.
® Non-torque wrench to tighten bolt connection parts
Such bolt connections are tightened by wrench. During operation of tower
crane, the kind of loose bolt connections will cause damage to tower machine or
cause an accident. Therefore, they should be checked regularly.
® Remove the tightened bolts connecting pieces
Such high strength bolt connections include bolts, nuts, washers which are all
made of high-strength materials, having the same level of support. So this kind of
high strength bolt connections during being connected should reach the tightening
torque requirements. Users should equip with torque wrenches with tightening
torque.

® High strength bolt connections are used in the such position



a) Slewing bearing;
b) Tower mast

¢) Lifting mechanism, slewing and luffing mechanism etc..

5.1.2 BREEERFHIAR IR
BENL L FIT FH (A% S e A (A0 458 35 A S 0 A 0 i B MR A e B 1), O AN
WU 2 1] B/ [ AR HE (R 73 AR IR

5.1.3 iEAe: 1% EBRFRME(SO8I8) IFLE : WE AR 1 RESF AR IR (40: 8.8, 10.9. 12.9
55),  ALZET EMEAR (RIS A 0 T o
MR DAZBURR b3 | R A SR AR AR R, X R AR bR 7 RS TR AE 7 A i T 4 P R S
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5.1.4 WREE: 3% [EPRARAE(1SO898) 1 EE 2 Fi 4y M E : MRBE I RESFE AR R (W1: 8. 10,
12 45), AT EUEBER 7S AT o 0T T ren i A A L I F0 1 1 MR Bt D 20 R R
3 P SR A AR A, SRR AR MR IR TE 7S A 00 T 54 e 5 bm IR R B
AT IR BRI B RS, SO R FLORAE . M RE SR G WA R S5 )
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5.1.2 Bolt connection parts labels
Bolts used on a tower crane (including ordinary and high-strength bolt connectors), its
material is identified and classified in accordance with international and national
standards and requirements.

5.1.3 Bolt: according to international standards (ISO898): performance class identity of bolts
(e.g.: 8.8, 10.9, 12.9, etc. ) must be printed on hexagonal face of bolt.
Bolts must be marked with the manufacturer's original logo, which is at the hexagonal
face of the logo.

5.1.4 Nut: according to Part 2 in international standards (1SO898) provisions: Nuts

performance level identification ( e.g. : 8,10,12 , etc. ), must be printed hexagon side of



nut. For nut of high-strength bolts must also have the manufacturer's original logo,
which at the same site of this primitive hexagonal logo.
In selection you should ensure its strength and performance levels at the same level of bolts,

such as:

AWarning]

Nut 8 - Bolt 8.8
Nuts 10 - Bolts 10.9

Nut 12 - Bolts 12.9

515 . muREREERATES.
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5.1.5 Washer: supporting production with high strength bolts.

D

Only high-strength washer can only be used on high-strength bolts connecting pieces.
The material of this washer must comply with the material requirements of "bolts and
nuts” listed. It is recommended to use the supporting washer of our company. For
other manufacturer’s washers, you should ensure that it is at the same level with the

supporting bolts and nuts.

A\ Warning

to the bolt head.

Washer used must be one-sided chamfer, therefore, chamfer must face

A Caution

For some high strength bolt connection parts, due to structural reasons,

if there are some needs to order distance sleeve, please consult the manufacturer for
supply, while installing according to the provisions of this manual.
5.1.6 Check the bolt parts

All bolt connection parts should be cleaned and visually inspected before installation

(visual inspection includes bolts, nuts, thread, bolt head bearing surface, etc. ) .
A\ Warning

allowed to use.

Bolts of corrupted or damaged signs and nuts or the rusted one are not

5.1.6.1 Bolt connection part lubrication
All bolt connection parts, nuts and washers, before installation, should be lubricated
with molybdenum disulfide grease to provide minimal tightening friction to ensure

preload force.
A\Warning

with molybdenum disulfide grease.

Bolts, nuts and washers support surface also need to be lubricated



A\ Caution

For preloaded bolt, you must conduct molybdenum disulfide grease

lubrication.

5.1.6.2 IRMEEREAFH R B AL H]
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5.1.6.2 Repeated use of bolt connection parts
During installing the tower, all bolt connection parts is fastened in accordance with the
provisions, may continue to be used when the second tower installation, checking it
according to the provisions of section 5.1.6.
5.1.7 Preload
Preload of bolt connection parts are very important to ensure the normal tower crane
work safely. Meanwhile the bolt life depends on the correct applied preload on it. Being
too high or too low will cause premature failure of the bolt connection.
5.1.7.1 Preload: In order to achieve preload required, this manual is attached a bolt torque
table. During installation bolts user should do the different fastening based on different
specifications of bolt connection parts using a torque wrench.

Note: The quality level of this table is based on IS0 898 Part 1 and Part 2.

REHEE IR EEMER TR AERBRETRIRRER T L.
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A\Warning

5.1.7.2 Torque wrench: Such torque wrench should have the function of setting size and

Bolts without lubrication can’t be used on high-strength bolting parts.

fastening direction. It can only apply at the specified torque, for more torque using
power-driven multiplier (Maximum torque up to 9500N.m). You can also use
hydraulic torque wrenches. When using hydraulic torque wrenches, pressure gauge
shows the hydraulic system pressure, so you can apply torque depending on the
numbers on manometer ( pressure gauges and torque relation can be found in

associated tabular ). Before using torque wrenches, you need to check and adjust it.

I EHSE R E U FIERIFEH0% AR
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AWarning The tightening torque must be controlled within an error £10%.

5.1.8 Check the bolt connection installation

5.1.8.1 Any bolt connections may be loose. Loose connections of high strength bolt will

cause complete or partial loss of preload, resulting in bolt material premature fatigue,
with the risk of fatigue fracture. Besides, uncoordinated contacts may also cause loose

connection.

5.1.8.2 Initial inspection and repeat inspection for installed bolt connections

Initial inspection

Since the new tower and its mechanisms, component parts are bolted connection, so all
bolted connections initial inspection is carried out within three weeks of completing
first installation. Check the torque wrench and retighten bolt connection in reference to
the relevant rated torque table. If you can tighten the bolts, the original connection
must be completely released, re-lubricated and applied fastening torque. If it can’t be
tightened, the connection meets the requirements.

Repeat inspection: bolting machine before reinstalling the tower shall be checked
repeatedly, as the provisions of Article 5.1.6.

Repeated visual inspection: visual inspection should be repeated once for three



months.Inspect that there shall not be the clearance of bolt connection. Otherwise the
connection should be retightened.

Replace the bolt connecting member

For the same level bolt connection of mechanisms and parts, if many connections are
founded to be able to be tightened, that means the bolts tends to be damaged or fractured.
So for such phenomena, bolt connection parts at the same horizontal plane must all be

replaced.
A\Warning

For all the provisions of section 5.1.6 to 5.1.8, the user should strictly observe

Accident prevention

and prepare regular inspection, which is to ensure the safe operation of tower
crane, and to prevent accidents.

5.1.9 Wrench size cross flathead
Bolt and its matching nut: the size of required wrench needs to be slightly larger than the

bolts and nuts’.

5.1.10 IRFEEEEAFH IR
BRI AR R (LR 0
5.1.10 Bolting torque table
The torque table of bolted connection in the below (see next page):



PERE S PR SE 2 PERE S,

Performance level Performance level Performance level

BRAL
Thread 88 8 10.9 10 12.9 12
mkg Nm mkg Nm mkg Nm mkg Nm

M 12 5.2 61 9.8 96 7.4 73
M 14 8.4 82 13.0 127
M16 14.0 137 24.7 242 19.1 187
M18 18.0 177 26.0 255
M20 25.9 254 48.3 474 37.0 363
M 22 35.8 351 66.0 647 51.1 501
M 24 44.9 439 83.0 814 84.0 828
M 27 70.0 686 123.0 1206 100.0 981
M30 96.8 939 136.8 1342
M33 130.9 1284 187.0 1834 230.8 2264
M36 167.3 1641 239.0 2344 296.1 2904
M39 217.3 2131 310.4 3044 383.6 3782
M42 268.4 2632 383.4 3760 476.3 4670
M45 3354 3289 479.1 4693 594.8 5833
M48 403.6 3958 576.6 5655 717.8 7039
M56 900.0 8830
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5.2 Tower crane installation
Installation principles
1. Care must be taken when installing car crane tower crane safety, so:
1) Solid and reliable truck crane anchor leg
2) No overload
3) Good spreader and correct magnitude for lifting weight
4) Correct lifting position
2. Do installation as the order in Instruction.
3. You must install and use security measures, such as ladders, platforms, guardrails,
safety belts, etc.
4. No lifting operation when no counterweight is on counter jib.

5. No jacking operation when the wind speed exceeds 12m/s.
6. Connect and fix slewing bearing and telescoping frame before jacking by pin shafts



and cotter pins.
7. Decide counterweight quantity depending on jib length.
8. Before jacking, turn jib towards telescoping opening.
9. Close the masts as near as possibly when lifting or dropping.
10. No rotating jib and moving trolley and hook during jacking operation.
The general principles are applicable to the installation, adding-mast, and removal of the

tower crane.
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5.2.1 Preparation before Mounting
5.2.1.1 Reading the specification carefully and familiar with the process and items needing
attention.

Recognize the site layout and make the correspondent mounting plan. Take measurement
to the soil condition, the secret trench underground and culvert. Clear away the obstacles in
the slewing range of the tower crane. Keep the safe distance from the high-voltage wire.

The unit and personnel in charge of mounting of the tower crane must have the
mounting license and operation certificate. It is forbidden for the unit with no license or the
personnel with no certificate to mount the tower crane. Otherwise be responsible for all the
consequence.

Good weather condition. When in the windy, raining, snow and foggy condition, the



assembling and disassembling should be stopped. Make sure the sufficient light when
assembling and disassembling in night.

Supply properly, individual power supply box is needed.

Check each part and component of the crane; avoid any intermission of assembling

caused by shortage of parts.

5.2.1.2 BNl ST
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5.2.1.2 Equipment and tools for installment:

1. One needed truck crane.

2. Hangers and fastener

3. Tools:

1) 4 hammers (10 pounds), 2 hammers (4 pounds), 2 hammer (2 pounds)
2) 2 ring spanner(30, 32, 36, 41) , 2 wrench (15", 12", 10", 8")

3) Crowbar: 1 meter and 0.4 meter, each kind need 2 sets.

4) Electrician box (multimeter and megameter)

5) Chain block

6) Nylon rope

7) tape measure (50m)



8) Pliers
9) Lead wire (8#)
10) Crosstie (10><10>30)
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5.2.1.3 Concrete base

The position of base can be chosen basing on the layout of building, and base should be
made according to the foundation drawings.

5.2.1.3.1 Choosing the position of foundation
Choose the foundation according to the height of crane and the ground endurance. In the
drawings, there are clear requirements for the ground endurance.

5.2.1.3.2 Fixed legs assembly
Incorrect assembly of legs will cause serious accidents, such as section bend or
deformation. Please assemble the legs as follows:

1. According to the centre line of concrete assemble symmetrically.



2. Pay attention to the installation size of outrigger fishplate.

3. Note that the ground wire should be properly installed:;

4. Connect the fixed frame with the fixed outrigger by eightp65%194 pin shafts, and then
put the unit on strengthening steel bars of concrete, adjusting outrigger base plate by
diagonal wedge. Fix one mast on fixed outrigger using eightp55x171 (180) pin shafts,
checking its two directions (X and Y) vertical or not using a plumb or gradienter. Pour
the concrete and the level of concrete is not less than C35. After the concrete has been
dry completely, remove the fixed frame and mast. The vertical error of pin shaft holes at

the same level is smaller than 2mm.

A Caution

Fixed frame is only used for embedding outrigger. In any case, it can’t

be used to support tower body.
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5.2.2 BEHISE
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5.2.2 Procedure of Installation
During the operation of the independent fixed tower crane, the lifting height is 60m.
The components from bottom to up are: 1 transient mast , 17masts, special mast section,
lower support and the slewing part above.

5.2.2.1 Installation of transient mast
5.2.2.1.1 Installation of mast

Ladder of transient mast consists of two parts, details in Figure.

The installation of transient mast ladder starts with installing 4.5m ladder from the
bottom of transient mast. Fix the ladder connection frame on its seat on transient mast by pin
shaftsp10x393.5 (405.5), with ¢3x30 cotter pins at two ends (see the Figure). Place the
ladder between two fixing plates of ladders and insert the ladder hook 3 through two
cylinders of ladder and through the square holes on fixing plate. Penetrate the wedge plate 2
into ladder hook to bend the two sides of wedge plate. Mount the 3m ladder on the completed

4.5m one and fix it on transient mast at the same way. Mount the guard ring on ladder.

5.2.2.1.2 ZHEFLAET
VBT RE FE R AR E R LA b, S eSO AR 8 4 9065%x164 (194)
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5.2.2.1.2 Installing trans ient mast

Place the transient mast with complete ladder on concrete base and connect it with
outrigger fishplate by eight 65x164 (194) should pins, locking them with ¢20x252 lock pins
and ¢5x36 fully-open cotter pins. (Note: the transient mast side with step is vertical to
building). After installed the transient mast, put ladder frame under ladder. If its height is not

enough, you can base wood plates.
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5.2.2 .2 Installing jacking beam
Hang up the jacking beam to the step side of transient mast and connect it with right and

left steps by pin shafts.

Jacking beam

5.2.2.3 ZEEFH

TETF A B AR 2R BT 6 . BRI ML, e RETH 2884k i
5.2.2.3 Installing climbing frame

Installation of climbing frame includes installation of frame platform, ladder, jacking oil

cylinder. At last, mount the whole climbing frame unit.
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Front lower platform
Left and right lower platform

Rear lower platform

Lower platform of climbing
frame

Left upper platform
Right upper platform

Rear upper platform

Upper platform of climbing
frame

Note: 1. 4m railing; 2. 0.69m railing; 3. 0.62m railing;



5.2.2.3.1 Installing frame platform

The frame has upper and lower two parts and the detailed installation position is shown
in Fig 4-6. The installing order is:

1. Lower left and right platform

2. Lower rear platform

3. Lower front platform

4. Upper left platform

5. Upper right platform

6. Upper rear platform

AT G 7 G AT B R TR BB, 17 BT & 2220 5 il

Lift platform,the platform poles on the set or main limbs fast loading ear,according to the figure will
platform installation

P& 220 LLJG FRR A AT
BEUF I IR AR M12 X 65 |
R R, L R [—
Stay platform well will later railings installed used rail
splint and M12 X 65 bolted ,as shown in fig
eEmINE =
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5.2.2.3.2 Installing frame ladder

Erect the frame ladder on the lower

platform and mount it on frame by ladder

PN EAPIRIA-

Close position open position

connection parts. The detailed method is
shown in Installation of Transient Mast
part.

5.2.2.3.3. Mounting jacking oil cylinder

Suspend the oil cylinder to mounting position and fix with ¢50x135.5 (188) shoulder
cone pin shafts and ¢10>80 cotter pins. And then keep oil cylinder at natural state.
5.2.2.3.4 Mounting the whole frame unit
Before mounting the whole frame unit, move downward the bearing claw joystick to move
bearing claw backward to the opening position. Thus, when inserting the frame into transient
mast, avoid the interference with the jacking step on transient mast. Open the bearing claw
and lock the joystick with its lock ring.
Lift up the telescoping frame from the ground beyond the mounted transient mast. Rotate the
telescopic frame to let jacking oil cylinder at the jacking beam side (the step side of transient
mast). Lower the frame aiming at the transient mast center to make its upper and lower
guiding wheels align with the outer frame of transient mast. When the telescopic frame is

near to the oil cylinder and beam, push jacking oil cylinder to make the installation hole of its



piston rod aim at the installation hole on the jacking beam. Later, fix them by ¢50x165.5 (218)

shoulder cone pin shafts and ¢10>80 cotter pins.
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5.2.2.4 Installation of special mast section and slewing bearing unit

Mount the special mast section and connect it with climbing frame by pin shafts.
And then raise one introduction beam of introduction device under the lower support. And
then raise a little bit of the front end of introduction beam, fixing with pin shaft and cotter
pins. Press the front end of the beam to position the rear end of the beam, fixing with pin
shafts and cotter pins. Mount another introduction beam at the same way.

After its installation, lift up the introduction device on the mounted transient mast,
keeping the introduction beam towards the opening of telescoping frame. Lower the while
frame part to insert the four outriggers of lower support into fishplate of transient mast. And
then penetrate shoulder cone pins and lock pins,

On the ground, assemble the upper and lower support, slewing mechanism, slewing

bearing and platform into one unit. After that, mount it on special mast section.
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5.2.2.4.1 As shown in the figure below.
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5.2.2.5 Installing jib 1
@110
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5.2.2.5.2 Assemble the jib 1 on the ground. And then lift it up and connect its bottom with

upper support by pin shaft, and its top with counter jib.
5.2.2.6 ZRVHIE . AT R AT
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5.2.2.6 Installing counter jib and its drag rod
Assemble the counter jib on the ground and mount lifting mechanism, distribution box,
and resistance box on it. And then complete all the wire connections for each part.
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Correspondent counter jib drag rod is as below:
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5.2.2.7Mount one counterweight block
Install one block of 3.64t counterweight, near to the lifting mechanism.
5.2.2.8 Installing jib
5.2.2.8.1 Assemble the boom according to different jib length. Assemble them together with
proper pins (Except jib 1), then install the trolley and its cage on jib 2, put the boom on
the 1m support and lift the trolley from the ground (see Figure 4-16). All pins shall be

mounted with cotter pins which shall be kept fully open.

Jib combinations with different lengths are shown in the following (except the jib 1):
A KA 70m Jin length:70m

2 5 4 6 8 9 10
JANAVYAVAYAVAVANANAVAVAVAVAVAN VAN AVAVAVAVAVAVANAN|

ECE K 65m  Jib length 65m
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ANDYAVAY ANAVAVAV AVAVAVAVAVANENAVAVAN AVANAVAN

EEE K 60m  Jib length 60m
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K 55m Jib length 55m
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FECEBKFE 50m  Jib length 50m
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EH K E 45m Jib length 45m
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e KT 40m Jib length 40m
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L E K E 35m Jib length 35m

EHE K 30m Jib length 30m
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5.2.2.8.2 Check the circuit on jib and wind the trolley traction rope.

5.2.2.8.3 Lift up jib assembly by truck crane, keeping jib in level position, so that the jib can
be successfully mounted on the hinge of jib and upper support.

5.2.2.9 Mount counterweight and the counterweight for each jib length is shown in 2.1.4.

5.2.2.10 Wind traction rope

B b B Arm bent frame idler pulley

Boom root roller P g T E0|M | Traction rope 1




5.2.2.11 ZFEERITHNL L
453 K B EEARENE L, WNE A BT,
2 5% Krmt) BT EANEIRES, K mey RS M AR, g RER S
BRI ER, MR, AR M PIIE EARER 15, IR
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OfEH 2 fFn, LAMNBERMEFRER 1 REE, it 130kg.
5.2.2.11 Wind the Lifting Steel Rope

4 times: Will be on the hook pulley fixed on the trolley, as shown in the diagram below A.

2 times:To hook up to the bottom of the car, the pulley hook and the hook pin installation,then remove the
pulley connected to the car on the bin,hook,slow down,the hook when two ratio on both sides of the
counterweight demolition of 130kg,are shown in figure B below.

Attention:

(M®Must be connected on the pulley and the hook can dismantle on pin shaft between the pulley and
the car.

@When using the two ration,1piece of weight must be demolished from hook on each side,a total of
demolition of 110kg.
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5.2.3 Counter weight bars as shown in the figure below.

role

1. By Ushaped bolt(2)the connection weight lifting lugs(10),with a nut(3)washers(4)tighten,

will the rest of the counter weight in tuen according to the above installation is complete,and

then insert

the pin shaft(8)openings xiao(9),and finelly by adjusting nut(5),the counter weight

clamp(7)with counter weignt,ensure the counter weight not rock.

2. When

counterwei

weight reducting,lock weight cardboard(1) to move to the surface of a

ght block,and then insert the pin shaft(8)cotter pin (9) , if there is loose

phenomenon,counter weight can be adjusted again nut(5),until the counter weight not rock.
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Safety device

6.1 Adjustment of lifting moment limiter
6.2 Adjustment of lifting weight limiter
6.3 Adjustment of lifting height stopper
6.4 Adjustment of lifting Slewing stopper
6.5 Adjustment of lifting Trolley stopper
6.6 Luffing brake

6.7 Slewing brake
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7445 Safety Device

6.1 R E S PR SR HO R B (450 ILIA] 6-1)

6.1 Moment limiter adjustment (see Figure 6-1)
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Fig 6-1 Diagram of Moment Limiter
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The tower crane is designed based on the maximum constant load moment which can’t
be exceeded during application, the moment limiter is used to check the rated hoisting and
forward trolley and thus to avoid over-moment happening in the tilting area which can cause
accident.
TAE
A B RIS T T — 0, X SRR, = MEsh I oe 2 2E e, 1
TURET, APERAEAIRL. HAE BTN, FERG AERE T, S IRARCE fh AR TR (P AR
PREAR/N), R E AR, e — S AR b R R R AR R [ E AE S — SRR
RIS, TR E DI s h r kg, MUk bisAT, BRI H 8.
Working Principle:
This device is installed at the central position of the tower top, which is composed of a
pair of elastic steel plates, three micro switches, mounting base, adjusting screw and
enclosure, etc. The elastic steel plate will be bent and deformed (i.e. the distance between two

plates will be shorter) under the action of load moment; when the load exceeds the rated
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X F M Installation and Operation Manual

value, the adjusting screw on one plates will be pressed and fixed on the switch contactor of
the other plate, the control circuit will be disconnected by the switch and the machine will
stop running to protect itself.
73R PR o] s P T R
A TS| EEnEREIBE, LAEERAKEINFENEZRE, BEHRME
BRI T
Adjustment of moment limiter:

A\Warning
moment limiter by looking for the corresponding data.

AHREA SRR SRR E, IR R HUE ) 8006, wIALE N I TR Z AT
5, i 100%(H /N T 110%450E ([E I, AT F) EWre, NZEm S ARiERT L, [F A T
HH AR E T

This tower crane equips with moment limiter protection device. When the moment

Confirm the rated moment of this tower crane before adjusting the

reaches up to 80% of rated value, the prediction alarm light will be enlightened. When the
moment is over 100% but smaller than 110% of rated value, the lifting —upward will be
powered off, so as to trolley-luffing —outward. At the same time, it will give overload alarm
noise.

6.1.1 JREFIR ) 25 i 4

6.1.1.1 B E MR AR R FR # 4% K2

HZHINEK 1-2, BHE 3R, BN L ER,

FERCK TARMRE Ro &b LLIE R TAF 8 B2 R TH A€ i 8 Qo, IRl & AR sh1E,
REMS IE W T o B vk, N2 1.1Qo J5 LURASE AT, Ty R s SN sh ik, 3o A
REECTT, JF IR EE S .

6.1.1 Adjustment moment limiter K2at fixed-radius and variable-weight
6.1.1.1 The parameters are shown in Table 1-2. Repeat three times, it is qualified if it meets
the requirements each time.

Lift up the rated lifting weight Qo with normal speed at max radius, adjusting the switch
K1 so that the moment limiter should not act and lift normally. Drop the load to the ground

and add it to1.1Qo and lift up slowly again, so that the moment limiter should act, and the

6-4



w44 E Safety Device

load cannot be lifted up, releasing alarm signal.

7E 0.7 5 KAUE B & (0.7Qm) MM VI TAEIEEE (Rop) 4b, PLIEH TAF®E
JEETE 0.7 i KAUE S E & (0.7Qm), JHEIREISF AN BIE, BEME LW T #ifiik
H, N2 0.77 Qm Jo AR AT, JIH RGN B, B AR T, I

At the allowed radius R0O.7 of 0.7 times rated lifting weight 0.7Qm, lift up with normal
speed the 0.7 times rated lifting weight 0.7Qm, so that the moment limiter should not act and
lifting operation is normal. Drop the load to the ground and add it t00.77Qm and lift up
slowly again, so that the moment limiter should act, and the load cannot be lifted up,
releasing alarm signal.

R 1-2 0 PR 5% 1 M A e i K ey S R R 3R

Table 1-2 Parameters and radius moment limiter at fixed-radius and variable-weight

B K AR 4 fi 3
Ro(m) Qo(kg) | 1.1Qo(kg) | 0.7Qm(kg) | 0.77Qm(kg) | Roz(m)
70 10000 11000 7000 7700 22.6
65 10000 11000 7000 7700 24.7
60 10000 11000 7000 7700 26.9
55 10000 11000 7000 7700 29.8
50 10000 11000 7000 7700 317
45 10000 11000 7000 7700 34
40 10000 11000 7000 7700 335
35 10000 11000 7000 7700 33.6

6.1.1.2 VB A AR I 77k PR 1) 28 K3 A A A5 I 80% 774 PR il 2% K1

SSHNFK 1-3 HE 3R, ¥INIH LK.

6.1.1.2 Adjustment of moment limiter K3 and 80% moment limit K1 at fixed-weight and
variable-radius:

The parameters are shown in Table 1-3. Repeat three times, it is qualified if it meets the
requirements each time.

RN E X NV KAUE R EE (Qm) IR K TAFIEE Rm. 0.8Rm & 1.1Rm &,
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FHAEHLETARIC o 72 /MR EE AL T i KAUE R H 8 (Qm) & 1m A4, 18 AR NE 2 Rm~
LARm [a]iF, FpRERR IRz E, V1w AR R AT T B r i, 4 (5 5. 1R[],
HFTMNIRBETT IR, DLIEW B A AR0E, FESIE 0.8Rm I Mg H 2 MRt AL
&, (EFIE Rm~1.1Rm AN}, JoHE RIS N B, VIR Ah g AE T Bl IR, 4
iR EES.

Detect the max radius Rm, 0.8Rm and 1.1Rm with corresponding max lifting weight
Qm in empty-load testing, and mark on the ground. At the small radius lift the max rated
lifting weight Qm about 1m from the ground, slowly move trolley to Rm~1.1Rm point. At
this time the moment limiter should be active and stop the high speed of luffing outward and
release the alarm signal. Return the trolley back and start again from the small radius point,
move outward with normal speed. It moves outward to the point 0.8Rm and automatically
turns to low speed. At the time when the trolley is moving to the point between Rm ~1.1Rm
the moment limiter should be active and stop luffing outward and lifting circuit power supply,
releasing the alarm signal.

2RI 52 X B 0.5 435 B KA /e 2 5 (0.5Qm) [ 8 K TAE MR Ros» 0.8Ros & 1.1Ros
B, FHAEMmEARIC. fE/MERZAAETT 0.5 R KAUERESE (0.50m) &t 1Im A4,
1 ARME 2 Ros~1.1Ros [AII, JyFEFRHIERSZNE, U)W oM@ AIEE T ol B B, I
HikEE S, BE, BEHMMEREILG, LLUEREE R ASMENE, £2I8 0.8Rs IFNAE
A 2 KA SR, ERE Ros~1.1Ros (WIS, JyHE RIS RIBN1E, VIR iR
TR R, R IR EE S .

Detect the radius Ros, 0.8Rgs and 1.1Rqs with the corresponding max lifting weight
0.5Qm in empty-load testing, and mark on the ground. At the small radius lift the 0.5 times
max rated lifting weight Qm about 1m from the ground, slowly move trolley to Ros~1.1R¢s
point. At this time the moment limiter should be active and stop the high speed of luffing
outward and release the alarm signal. Return the trolley back and start again from the small
radius point, move outward with normal speed. It moves outward to the point 0.8 Rys and
automatically turns to low speed. At the time when the trolley is moving to the point between
Ros ~1.1 Ro s the moment limiter should be active and stop luffing outward and lifting circuit
power supply, releasing the alarm signal.

*1-3 JIHR IR s AR i 1 ) e S e R
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Table 1-3 Parameters and radius moment limiter at fixed-weight and variable-radius
(LR CR RS 2 fir 5
R(m) |Qm(kg) [0.8Rm(m) |Rm(m) [1.1Rm(m)|0.5Qm(Kkg) | 0.8Ro5(m) |Ro5(m) | 1.1Rg5(m)

70 | 10000 14 17.5 19.25 5000 26.72 33.4 36.74

65 | 10000 15.6 19.5 21.45 5000 29.25 36.9 40.59

60 | 10000 | 17.04 21.3 23.43 5000 32.24 40.3 44.33
55 | 10000 18.8 23.5 25.85 5000 35.6 44.5 48.95
50 | 10000 20.1 25.1 27.61 5000 32 40 44
45 | 10000 | 21.44 26.8 29.48 5000 32 40 44
40 | 10000 21.2 26.5 29.15 5000 24 30 33
35 | 10000 21.2 26.5 29.15 5000 24 30 33

6.2 EERHIB (ALK 6-2, LR HEANMEEhH R =AY,

i

PENLEE K S TH G0 22 48 2 15 o R B Bt TH B, ARSI AN R i oK 3
i o 0 B H B A S 2 FH T PR ) A B B B R A T E Y — Fh 22 A
6.2 Lifting weight limiter (Structure adjustment method is shown in Fig 6-2, and this tower
crane only uses three of four inch switches)

Use:

The tower crane structure and lifting rope is calculated depending on the designed max
load. The working load shall not be over the max load. The lifting weight limiter is a safety
device used to limit over-loading.

AR PR

TN 2 el AT RIS, BT AR, ANz gg ARk g, KRR 5T
R AN J130 ., I TR BEAE AR T A AR AR T, A 2 T N R AR AR IR
RAARTCF B F S AERR B #5), F A WEhT o0 T iR e, RIEEATHRIER, 2d
HRIE, EITREh T Ik 22 B A E o

Working principles:

When getting through the dynamometer ring pulley, because of load, the rope has

tension sent on the dynamometer ring connected with pulley. The dynamometer ring will
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deform with the change of load, and it is same to metal strip in ring (the principle is same to
moment limiter). The inching-switch and adjustable bolt after being adjusted, according to

load requirements, can control the electric circuit when in switch-on.

6-2 EEZREE
Fig. 6-2Load limiter

72 HH 2 R 1) 4 ) T R
AES| AREEERIEZH, PABXWAKENNTEREER, BER
Xf Rz R R AT VR
Adjustment of lifting weight limiter

Warning! Before adjustment of the load limiter, you should firstly confirm the tower
crane's rated load, and then choose the corresponding data for debugging.

1 B ey TR 1) 4% K4

FUMGED. 20 3. 4 B)EMBH V, REHLIEE (5 ) #T. JRIRE®G)
L2 H LR A B B T 5% (K4) .

BT, BEE 10%, DMEREE foFrs EEier W, AR5 il s il Tk, A
IA O 5 A ARG R, NERTIA .

HE 3K, BN R, FEDR.
(DAdjusting high-speed limiter K4

Lift up the load V at low speed(1 gear,2gear,3gear,4gear) and then at high speed(5gear).
Adjust bolt 4 until its top contacts the inching-switch K4.

Lower the load and add its 10% on it making it become the new load W. Lift it up again

at low speed and then try to change to high speed, at this case there shall not high-speed 5gear.
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If it has high speed, readjust it.

Repeat three times, it is qualified if it meets the requirements each time.

@i HE o PR 4 K2

FeLMER. 2. 3 M) ME X, RJaHLLsE (4) BT, AR Q) EH LA
e E e PAPN ()

BT, G 1006, DUMIRIEGE Mg A Y, SR )E s s g, e AR
Ak 4. GRS R| I, NEFIEE.

HE 3K, PN E L EER,
@Adjusting medium-speed limiter K2

Lift up the load X at low speed(1 gear,2gear,3gear) and then at high speed 4gear. Adjust
bolt 2 until its top contacts the inching-switch K2.

Lower the load and add its 10% on it making it become the new load Y. Lift it up again
at low speed and then try to change to high speed, at this case there shall not high-speed 4gear.
If it has high speed, readjust it.

Repeat three times, it is qualified if it meets the requirements each time.

(A fi ke E R PR A 2 KL

MR (1. 2. 3 )l i K, i RRIEHe (1) B 2 R ARl 2 s )15k K1 91k

B AT, MY EE 10%, 1k DUMIREEE i iZadin Z, ORE gl ke, S BRI R

HE 3K, PN R EER,
(®Adjusting max weight limiter K1

Lift up the load K at low speed(1 gear,2gear,3gear). Adjust bolt 1 until its top contacts
the inching-switch K1.

Lower the load and add its 10% on it making it become the new load Z. If it is lifted up,
readjust it.

Repeat three times, it is qualified if it meets the requirements each time.

XFARPEAEE V. W XS Y, K, ZS UK 1-4.

The values of V. W, X. Y, K, Zareshown in the below Table 1-4
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R 14 BREERSHASHER

Table 1-4 Debugging parameters of load limiter

fr e L R A (K4 i R A (K2 o )
. ﬁﬁmﬁiiiﬁﬁ_ﬂ%& (K4 BEEF'J%%EBE%J.%‘&_( ) L B (KD
5 High-speed-limit load Medium-speed-limit load . .

. . Overload-limit load limiter

Fall limiter limiter

V(kg) W(kg) X(kg) Y(kg) K(kg) Z(kg)
sz?af 1500 1650 2500 2750 5000 5500
4412f 2500 2750 5000 5500 10000 1100

6.3 EFFRAL AR

FH e T R A 8 O B 38 £ T B LT BE H I AR A 2R 43R
YREIER AN /NE 2m B, B IR ETHES.
FE RIS, B AN 22 28 58 4 it K DAAR 5 1R R SR AE 6 1] L

TARJE L [ 2 T8 M SR R IRALIT ORI B, B ] A6 1 il B X ) el il
/N RS TR P ORI, 1o e B IR EN A AN PR, X e P i )
A NITRZ] TR A ey

6.3 Hoist stopper

Application:

The hoist stopper can be used to avoid the possible operational errors.

When the hook-pulley assembly is 2m from the trolley, the lifting will stop.

During the falling process, the steel wire rope shall be prevented from loosing and
winding around the roller in an opposite direction.

Working Principle:

The decelerator of limit switches fixed on the roller support can be driven directly by the
roller shaft or by engaging the pinion on gear ring. This decelerator can drive several lugs
rotate, and these lugs can be used to control the micro switch to stop corresponding motions.
AEE| ESENSEBRANERR, AR T TRIBRDBNET, HE
HAR[ge FERIQEIK, BHIRERIARLMBE LE T, ReEENFAEFEIREF IR
ERHIRHPEFR, BrIEBRAIZRFK
ACaution

Every time before the tower crane is put into operation, remove the

plug from the stopper bottom first to discharge the possible condensate water, and
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reassemble it before the tower crane is removed for transfer, to improve the protection
grade of the stopper during transportation and storage process, so as to prevent water
entering into the stopper.

T PR A 7 1 1 52 .

FEBS B va B2 BIE T i B i PR RS AE S 3 R AT, IR BT B, AT,
HHMHF MM S AWK B AWK, LUERE VIHE Gz sh i 2 mE—A . (. BURs
Ml ey, N RE BT RAAS . L IRGE PR AL a5 S T PR IR AL 4%)

Hoist stopper adjustment:

Adjust the tower body when it reaches the preset height under un-loading conditions,
control its lifting or lowering, operate the contactor IWK or 4WK manually to determine
which one stops the control operation. (Note: adjust the hoist stopper, upper decelerating
stopper and lowering stopper when change the tower crane height or multiplying power)

ARG T _EIRAZ SHUL

WA UgEEE T R, HENES R HHEEE 4m (2 53 5 2m (JUEF)
PREY,  FAH D RER 22 g sl L B (4T), REETHER, BRI TR AR AWK,
IR (L 6-3).

B 3K, BN R L FER

Adjust the upper hoist limiter SHUL.:

Lift the hook with two ropes or four ropes until the distance between the trolley and
hook-pulley assembly is 4m (two ropes) or 2m (four ropes) , rotate the lugs (4T) with proper
adjusting screw, check the lifting control, and the lifting will stop until the corresponding
contactor 4WK is pressed downward. (See Figure 6-3)

Repeat this for 3 times and comply with the above requirements.

TR EE TN IRAZ SHDL

XA Y2 T 8, B4 A S T SRR 1m R B B A L 3 [EI A 22 g
FHAR DL i BB 22 Jig B (AT), KTt HEE MMM IWK, &
fF1k. (WK 4-26).

HE 3, B L L EEK,

Adjust the lower hoist limiter SHDL.:

Lift the hook with two ropes or four ropes until the distance between the hook and
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ground is 1m or 3 cycles of steel wire rope are left on the roller, rotate the lugs (1T) with
proper adjusting screw, check the lifting control, and the lifting will stop until the
corresponding contactor 1IWK is pressed downward. (See Figure 4-25)

Repeat this for 3 times and comply with the above requirements.

TR T Lo fR 2 SHUC

BT EENES MR 10m (2 %) 3 5m (JUREF) g, FAM
LR BER 22 i B R (3T), A AR TR, BEEIE TN WK, T BT
BOEIZIT. (WK 4-27).

HE 3K, BN e L, FEOR.

Adjust the upper hoist decelerating limiter SHUC:

Lift the hook until the distance between the trolley and hook-pulley assembly is 10m

(two ropes) or 5m (four ropes) , rotate the lugs (3T) with proper adjusting screw, check the

lifting control, and the hoist decelerating limiter will run until the corresponding contactor
3WK is pressed downward.(see Figure 4-25)

Repeat this for 3 times and comply with the above requirements.

FEG) P AT WK
HAXERT |

17 —=1T—=1WK
97 —=T —=WK
37 —=3T—=3WK
47— T —= 2K

4 (k)

6-3  EARAFE
Figure 6-3 Diagram of Hoist Stopper
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6.4 EIF[RALER

Fig: ZREHTU LRI gs: KAk . a5 BRALES fo i i K [l B EicCk 3 B .

AR [ IR 851 A H /N A SC SRS R 3 B, /MK B S Iml e o Pl
MIENLIEIFEET, BRA A RIE LS B BB AT AT ek, (MO HIMEIT e AWK,
IWK, R 3 R AT AR 2 0 B Rl e A5 1R 18 AT . (LA 6-4).

6.4Slewing stopper

Application:

This device can be used to avoid cable winding and damage. The maximum slewing
cycles for the slewing stopper is 3.

Working Principle:

The decelerator, which is driven by the pinion, is installed on the slewing stopper, and
the pinion is directly engaged with the slewing gear ring. The stopper decelerator will drive
the lugs 4T and 1T to rotate while the tower crane is slewing, as the lugs can control the
micro switches 4WK and 1WK in return, the slewing can be stopped at appropriate positions
through proper adjustment. (see Figure 6-4)

[ 2 R A7 i P T 8

FER BN AT I RE, Pl Bh a5, Al R (4Z), Wi DI a5 i 2
WE—~

PR REAT I L IR A 2% SSR: e B Al B AN B SS, [m)Aq [l — 1, SR R
R@TKAEHNE, E2HE TR (AWK).

B 3K, BN R L, FER

Slewing stopper adjustment:

Conduct the adjustment under un-loading conditions, control the left slewing or right
slewing, and adjust the contactors (4Z) to determine which one can stop the slewing.

Adjust the right slewing stopper SSR: rotate the boom frame to separate the cables, slew
to the right by one cycle and a half, adjust the lug (4T) and check its motions until the
corresponding contactor (4KW) is pressed downward.

Repeat this for 3 times and comply with the above requirements.

SRR R B A [l IR A% SSL: TFAH ST F) % 3 [, IR T B (AT) LA IR T A A
(IWK).
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HE 3, B DL EESR
After that, please adjust the left slewing stopper SSL.: turn to the opposite direction for 3

cycles, and adjust the lug (1T) until the corresponding contactor (LKW) is pressed downward.

Repeat this for 3 times and comply with the above requirements.

PR A) 8T BT WK

HNKRDT T (WK )
17 —=1T —=1WK
07 —=21 —=2WK
37 —=31 —=3WK
47 —= 4T —=4WK

6-4 [E]5% PR =5[]
Figure 6-4 Diagram of Slewing Stopper

6.5 AR IEFR AL A%

FHg . AR PRA &8 FH R AE 107 1 AT B8 H I A4V E R, A /0N P g i iR SR A0
A BN Z AR EIET.

TAFJR PR ARmE RS A BN AR B g d e B, i — AN iR S RE T 6
fa] b ARt el e, DR B A A B ERE, (BRI A T O, IR I I U B B T A
A7 B AT AR R 57 11817 . (WL 6-5).

6.5Trolley stopper

Application:

The trolley stopper can be used to avoid the possible operational errors and make the
trolley operate with a safe distance from the boom end or boom frame root.
Working Principle:
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The decelerator, which is driven by the pinion, is installed on the trolley stopper, and the
pinion is engaged with the gear ring fixed on the roller. As the decelerator can drive the lugs
to rotate and the lugs can control the micro switches in return, the trolley speed can be
reduced or the trolley can be stopped at appropriate positions through proper adjustment. (See
Figure 6-5)

AR PR AV, 2 P T R

i RE ) A AR R PR % SVFC JT B ERE ARG phs 1.5m &b, #ahMI@T)HEH
T R S ) i A

HE 3K, BN L L FER

Trolley stopper adjustment:

Adjust the outward trolley decelerating stopper SVFC: drive the trolley to a position
1.5m from the boom end bumper, rotate the lug (3T) until the corresponding contactor is
pressed downward.

Repeat this for 3 times and comply with the above requirements.

i RE ) AR R R 2% SVFL JT 2= BB AR G2 phas 20em &b, ezl H(6) B 2= H K M AH
L F) i 5

B 3K, BN R L FER

Adjust the outward trolley stopper SVFL.: drive the trolley to a position 20cm from the
boom end bumper, rotate the lug (6) until the corresponding contactor is pressed downward.

Repeat this for 3 times and comply with the above requirements.

U R [1) N AR W I BR AL &% SVBC Al AR IR BR AL &% SVBL, i Lk %, K4
TFEER, HahMP@T)E £ HE TN A A(WK), B8 R RALNERAT), i
JE A (AWK) . BEE 3K, BN L DL EEK .
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Adjust the inward trolley decelerating stopper SVBC and inward trolley stopper SVBL.:
drive the trolley to the boom root based on the above requirements, rotate the lug (2T) until

the corresponding contactor (2WK) is pressed downward, then adjust the limit lug (IT) to

HRHD) T BT X K
HUKABT

17 —=1T—=1WK
20 —=2T—=2WK
37 —=3T —=3WK
47 —=4T —=4WK

press the contactor (1WK). Repeat this for 3 times and comply with the above requirements.
6-5  THRPRILEZE
Figure 6-5 Diagram of trolley stopper
6.6 RIEHIZIZF (LK 6-6)
6.6 Luffing brake (see Fig 6-6)

6-6 AR /N il B A K
Fig 6-6 Trolley Luffing brake
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(1 Bk
s e A R Eh 2, [ B 24V B Mk, —(H iRk, 5
PRAEE

(2> #HzhidiE
ISR B ORI h5EQMENETRO, Mk R ZhHE), B
@B N EES Fr © 5 B W 18], BHIE s, 5E R
e
(3) B
WIS BAF L, WSk, JFR4ennsk, WRALEER, HIBia RIS, TR
FEBUERE, HIZh& TR R EPESN, RIREFEIR.
(4)  [a] BRI
¥EPIF@©, BUNEMIRET®, il /MEME ARk, BEE AR
ek, SRIGI SRR, a3 B =AU, gk A R ET
T8, BRI TRIER Y 0.6—0.8mm.
(1) Overview
The brake is constant closed type, using DC 24V. So once the power is off, the brake
acts.
(2) Braking process
If the braking ring @ is powered off, the brake spring @ pushes the armature ©
to drive brake disk (), consequently the friction disk @ will attach between initiative
friction disk & and passive disk v, and then the motor shaft will be stopped. Thus the
brake operation is finished.
(3) Releasing
If the braking ring is powered on, attracting armature and pressing spring, the motor
shaft will be release, as well as brake. Tightening releasing nut, the brake will be released
manually. Pay attention that when restarting, the brake shall be its original state.
(4) Clearance adjustment
Remove cover (Dand positioning screw (8, move the armature anticlockwise along
with outer border of groove until it cannot be moved. And then move the armature
clockwise till it touches the third hole, inserting positioning screw. In this case the

clearance is 0.6~0.8mm.
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6.7 EI#HIZhEE (WK 6-7)
6.7 Slewing brake (Fig 6-7)

L R 13 14 L3 |
T %&{&1 Ly
I SN
fie i 7
L &
7 el (G
s gzt
iﬁ T e 2 5 % WA
' < ¥ aava” |

6 / § 3

L¥y 2 )aimdi SAEREE AR SME 6MIiE TR 8RR 9 EfLIRET
1046AF ORFR)  1LFH 12458 OXbx) 13 PH1TIREE OXUbR) 14.HIZhELIRFT 15 ATHF
16.%E  17. 8%
K 6-7 [mIEH 3 e A
1. Rotator 2 Rear cover 3 Splined sleeve 4. Friction disc 5. Impeller 6 Brake disc 7. Armature 8
Electric magnet 9 Positioning screw 10 Push rod (wind mark) 11 hand shank 12 Armature (wind mark) 13.
Adjusting nut (wind mark) 14 brake disc screw 15 lever 16 adjusting sleeve 17 main spring
Fig 6-7 Slewing brake
6.8 ERFI
6.8.1 LwAKBEAMWIAR, REWHNIBHE, FL\RBOTE, ENARELEH, 50
HstIE ) —DIE R, HP BAT 19T,
6.8.2 AR E RN RIRE TR BRI IR E, BAE AN AR L 20 E,
T2 A R4 1 1t B R s A .
6.8.3 Ll B, JFlHIE) INATHIN AA AT E LA 22 30 B . R B2 R
SR 1) e AR B BRI 4%, ARV &A% 0 i RS AT & TR, A fevr i
6.8.4 %4 BAE A ] A A A g A iR
SHE I % R B RO &, AT AR 90 AN B G -
a. IEH IR E AL, R RO A B AT R, R IANHERA B R
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b. A1 RIS —4F )5 ;
C. XJ 22 e B TAEVERE A BE ]I
d. B TH
e. KI5 b A5 EEE 1 T I
6.8 Notes:
6.8.1 Once the safety devices are not precise or out of work, the crane cannot be used
before the devices have been repaired or adjusted.
6.8.2 The safety devices are a kind of self protection in case the operator makes mistakes;
anyway the operator cannot rely on the safety devices for no safety care or break the
operation regulations.
6.8.3 Only after training or the technician from the manufacturer can adjust the crane’s
safety devices, especially for moment limiter and lifting weight limiter, an adjustment
cannot be done without a regular poise or any weight measurement tools.
6.8.4 Check and adjustment of the safety devices during operation.
For any of the following situation, a test and check should be done:
a.  For normally used tower crane, check the safety device weekly, and if there is
any abnormal situation;
b.  After one year of operation;
c.  Any doubt to the safety device;
d.  Change of the working site;

e.  Longtime of quit before start using.
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LS R AE
7.1 — B
7.2 FCENLAEAE

Tower crane operation
7.1 Instruction

7.2 Crane operation

Chapter 7
7-2

7-3
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7.1 — KU

7.1.1 ERENALIHER G BT EIAUIE Rl B AR

7.1.2 JEENERIEN RTINS, T RENUBEIRE AT E ], b LR fR
FEMZRVERIRE, dR2ede. 4P N UREVFA] AMFEEE R E L,

7.1.3 REMLIEF TESEA —20C~40C, KGEEKT 20m/s.

7.1.4 RENEHER X CHEH 23 )5, DA TS E #E. ShE0lE L0 &
AR BT (AT Ja 77 REREAT ek, FLpaatio m =
DVRIUE BT 125%,  BhER 6 i B 98U A 1 110%.

7.1 General description

7.1.1 Crane should work on the fixed foundation conforming to the design.

7.1.2 The operating personnel of crane must be trained about the structure and operation
of the crane, and taught to proficient maintenance and safe operation regulations.

Non-operating and maintenance personnel should not climb the crane without
permission.

7.1.3 The normal temperature range of crane working is —20°C~40°C, and wind velocity is
below grade 6.

7.1.4 Every time when crane is relocated to another new construction site, it is suggested
to conduct tests about no load, static load and dynamic load and adjust all kinds of
apparatus before the mounting operation starts (refer to related adjustment methods).
The mounting weight in static load test is 125% of rated load, and 110% of that in
dynamic load test.

7.1.5 LERIE) AR, BRiEC EAUA B A7 BT A, it T3 2045 78 70 K IR i %

7.1.6 FIHLE AR IEAATBGE T AR LD R T TR B kit A Z A R P B
TERBT K.

717 APUE AT B i, LA S

7.1.8 ZAEHI N E Se BN A F b AL 2 AP, A AHLA 48 2% FEBEANMEIR T 0.5M Q,
FEE], A HAGHEARRIKT 1M Q.

7.1.9 EENEIEN, EHLL AN5TH], ARHLHN ARG FIPL=ANE B #1E,
FEALER RS, 2 LHRGEIZ N I AL L

7.1.5 The substantial lighting equipments are required at construction site besides the

lighting facilities of crane itself when it is working at night.
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7.1.6 It is forbidden to place lubricant, oil cotton yarn and other flammable and detonable
articles in driver’s cab. When it is needed to get warmth by electric stove in winter,
more attention shall be paid to fire prevention.

7.1.7 Tower crane adopts with three-phase-five-wire electric network, without zero line
connecting to tower body.

7.1.8 Before the installment, measure the insulated resistance of each part of the crane
against the earth, the insulated resistance of electromotor shall not be less than
0.5MQ; between the leading wires, the insulated resistance of the leading wires

against the earth shall not be less than 1MQ.
7.1.9 Certain person or operator should be working on a certain tower crane. Any

irrelevant person is forbidden to enter the cab or for operation. Only special

technicians can deal for the problems of the electric system.

7.2 ENHIERIE

7.2.1 BRAFRTHOHER

7.2.1.1 EENIFE TAEZAT, mHLbAUG &S5 F4R TR, Rl e s
MR e ERH, RES 7 ek BEMH s 5 2.

7.2.1.2 RIHATATHURE AT SRAE N, AT BERE M 2 4 W S e bR 2 T, RIS 2t
1THRAE.

7.21.3 Kt TARE RPN T T IEH AL E .

7.2.1.4 FEHSIGER, BHRE S IEE, BRIEE .

7.2.1.5 ZHBEAFIALT “07 fi.

7.216 WfR—VIIER, 508 B,

7.2 Operation of crane

7.2.1 Preparation work prior to operation

7.2.1.1 Before crane starts working, the driver is required to check whether or not all

components and parts are in good condition, especially the steel wire ropes, joint screw

bolts and connecting pins, and safety devices and arresters are effective.

7.2.1.2 All failures detected are required to be recorded. Driver is not allowed to operate it

until failures which properly affect safety are eliminated.
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7-4

7.2.1.3 To check whether or not all working devices and operating mechanism are in the
normal position.

7.2.1.4 To check whether or not electrical connection, grounding connection and power
voltage are in normal condition.

7.2.1.5 Operating hand of various mechanism should be place in “0” position.

7.2.1.6 To ensure everything is under control, and connect power.

7.2.2 BRAEEEF

7.2.2.1 FNLLAHERBIRIEE S5, T AT AR, BOERTL AN, BRI R
e

7.2.2.2 T ZI e i EE AL R R (¥ PS8 RS B R R AT AR, ASVR RS
H.

7.2.2.3 FENAGRHAER DS, HEE R TSR, BEE R
IALAEREINT Y, AR PRSI0 /N b, T N [ A R

7.2.2.4 TAEHEENL L 28H N, FEASLE TAE b7 R B S B U S A

7.2.2.5 TAER AE N NI B B85 SR .

7.2.2.6 WIERG LA BNEUE, BRI E NG LI e, SHeE
IR (AN Bhas. BRAZIFIEE) A RVFbE & sl

7.227 AW AU LR EN TIER, ZRE TR, EEMEEZ RS, JRA
AFEFRE R, DL G EAL R R P A A DL S R S

T,
7.2.2.8 BEHEI SRR, BIFENAIARE, METHE, NEIEEE I, BEK
I LAk o

7.2.2 Operation notice:

7.2.2.1. Driver is allowed to start operation after receiving commanding signal, whistles
before starting operation and has full concentration during operation.

7.2.2.2. Driver is required to use crane strictly according to its scopes and lifting capacity.
Over loading is prohibited.

7.2.2.3. Crane is not allowed to slanting drag or lifting articles, and prohibited from works,

such as piling stakes. The nacelle of crane is only allowed for use in case of maintenance,
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and prohibited from being placed on small cart during working but should be fixed on
foundation of arm frame.

7.2.2.4. People are forbidden to stand on the stairs of Tower, and to conduct adjustment or
repair work of machines as such.

5. Propel are forbidden to get close to working range of arm frame during operation.
7.2.2.6. The value of safety valves in hydraulic system, regulating value of protection
devices of electrical system and other mechanism and structural components (such as
arresters and limited switches etc.) are not liable to be changed without permission.
7.2.2.7. When more than two cranes in working, it is necessary to pay attention to the
inter-location of them according to the engineering situations and prevent the shear leg
and balancing arms of the cranes from collision with each other or with the buildings by
adopting different methods of elevation.

7.2.2.8. After the crane works, the slewing mechanism shall be switched off and the hook
shall be hoisted and the cart shall be stopped at the end of the arm support, ie at the max

radius.
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EEHWET 5kor MRS S
8.1 MUMBL % 4EH (R

8.2 WIETF RGN AT 5 IRF+

8.3 &)@ KLY 5 IRTR

8.4 H/ARGNLET HIRTF

8.5 L4y

8.6 [Hl: 377k

8.7 MCE LA 7] KL E
8.8 EREMLH Wik HEER

Tower crane repair and maintenance

8.1Mechanical equipment maintenance
8.2Hydraulic control system maintenance
8.3 Metal structure maintenance

8.4 Electric system maintenance

8.5 Steel rope

8.6 Slewing bearing

8.7 Tower crane maintenance time

8.8 Common breakdowns and trouble-shooting

I\
8-3
8-3
8-3
8-4
8-4
8-13
8-14
8-16
Chapter 8
8-3
8-3
8-4
8-4
8-4
8-13
8-12
8-14
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RN HE W HATIO A . 4 AERTE, ALsliflior A R, X 580
DR FRL A YEEBCES, SRR, FhlE 2 ARSI Z A0, Wnds B R
BRI ATR AR A RS, 0 RS AA S 4 S H.

(AEZs

FAMEANERRIRMRYE IG/T5057.40-1995 frEflE, WiRrigk. BEHMEREIRT
BOREH, —BAREERK. B TRRE. BRUREEMRY . 0. BF.
BT S50 BOCHRBEERMBASTNR, SUNEIERHTRZISHKES.

Crane should be examined and maintained periodically. The drive part should have

enough lubrication oil. Wearing parts should be examined, repaired or changed frequently.
Examine whether the bolt of machine, especially the frequently vibrated part, is loose or not,
such as tower joint bolt. If the bolt is loose, screw down or change it timely, all the change

should be recorded on time.

A\ Warning

use them again. We should not do as the above said more than twice times according to

Use the high strength bolt and the nut, then, dismount them, and later,

regulations of JC/T5057.40-1995 standard. Furthermore the dismounting bolt and nut
should not have any phenomenon such as damage, deforming, tooth sliding, tooth
missing, rust, screw thread with high roughness, or forbid to use it to joint the stress

structure.

8.1 WM& 44 5 1R %

8.1.1 WU Il Bly 3 5 28 5 R AT 4G 7 AL 1 3 FUAN I S AR R IRT B, ORAIE R TG T 58,
FRBRARIESE 0.5~1mm Z[A]. TEEEHET b, AN A SYIAE, BEEYLAH
PRI R R .

8.1.2 JRIEA . ALTHAG . HIGE 1A R A5 K0 43 IR I LA SRR Tl 38 e e 2 v I SR gk
AT

8.1.3 BLE R E &N 248G T 2 FRA RIS, il oG e b Al . AN 22 4
(43 R 57 ™ 4% 74 GB5144-2006 HEL5E FIFHAT -

8.1.4 NIFARAL L ATH B 5

8.15 LWL S MIERIGIL, WIAARAZI N T TR . B B RS S AE 1 B 2 JR I
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R A Fa SR PR I B BRI L G B RS, I AT i el il o ke
TFEHS, JERRKIT.

8.1.6 &W KRB SIS ZRIER, AIME, RIS HERR .

8.1.7 e, PREVAITARE BRI, SEVE R ORIE [ 3 HUAG Jalod 25 1 Hh o0 B S5 R e v 0
LAT, HEGETANT 70%, MEGHIPRZEGE

8.1 Maintenance of Mechanical Equipment

8.1.1 Examine breaks of various machines frequently, and adjust the clearance between brake
scotch and brake wheel in order to keep them flexible and reliable. Ensure the
clearance is within 0.5~1mm. There should not have any dirt upon surface of friction.
If there is any dirt, use the petrol or the thinner to wash it.

8.1.2 Lubricate the positive speed gearbox, adjustable speed transmission and external gear
pump and other parts and hydraulic oil in accordance with the requirements of
lubrication table.

8.1.3 Pay attention to examine whether each cable wire has the phenomenon of filament
break and loose strand. If it is not conform to related regulations, change it at once. The
maintenance of cable wire should be carried out strictly in accordance with the
regulations of GB5144-2006.

8.1.4 Examine the joint situation of each part frequently. If it is loose, screw down it.
Examine the degree of tightness of tower joint bolt when the tower body is pressed (use
rotating arm to make the tower body on the compression). All joint pin shafts should be
equipped with cotter pin, and the cotter pin should be open.

8.1.5 Examine whether the operation of various mechanism is normal or not and whether it
has noise. If finding breakdown, clear it timely.

8.1.6 When mounting, dismounting and adjusting the slewing mechanism, pay attention to
ensure the central line of speed reducer of slewing mechanism is paralleled with the
central line of gear. Field of conjugate action should not be smaller than 70%, and

backlash should be suitable.

8.2 WL R GL 4y 5 RI7

8.2.1 5 VU ity A 25 7™ 42 3 i PR EAT Bl e AT, 37 e A P9 7

8.2.2 HRIEAI LSRRG, AGRERE S, RROGETIRT 2T, B RS A T2
HIEH .
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8.2.3 MW & G IMHCL R T RE %, AHEARMILS.

8.2.4 JEIMSEAR TR AN LR, MELZERAEMHFHBEZEZD.

8.2.5 VM. ST AR, A ISR N A A A2

8.2.6 MFAKMESGHIVGEBNMARNS, Fietdr h OMANNREHER, HahJrme2RiE
f, WOl E R R TIRS, AEHT IR, BUEERUE T NSRS

8.2.7 fEAZEANN, ZIFTHHEAEREUR, R b TR ) ) 1F R V& f5 1 E A 3
H

8.2 The maintenance of hydraulic jacking system

8.2.1 When using hydraulic oil, return and change the oil according to the speculations of the
table, and clear the inner part of oil tank.

8.2.2 After adjusting the pressure of overflow valve, do not change it at random. Use the oil
gauge to examine whether the pressure is normal before climbing.

8.2.3 Examine whether the joint of each part is tight frequently. Do not allow any oil leakage.

8.2.4 Examine whether the oil filter is blocked or not frequently. Examine whether the
adjusted value is changed or not after using the blow through valve.

8.2.5 If finding the oil pump, oil cylinder and control valve leak, examine and repair it timely.

8.2.6 After final assembly and heavy repair, start the oil pump for the first time, examine
whether the exit and the entrance is jointed oppositely, whether the direction of rotation
is correct, and whether the inlet line leaks; and then try to turn it by hand; finally start
and make trail operation within the stipulated area.

8.2.7 When start in winter, start and stop it for several times. Do not use it until the oil

temperature raises and control valve becomes flexible.

8.3 &RAMIMYEY 5 RIF

8.3.1 fEiz ML B BERT IEM AR Y KA 43R

8.3.2 fEMEHIIIN, WAUE B MORTR, LB 5.

8.3.3 LW R AL MIELIZ . SRR BN AR S5

8.3.4 HFRF 1~2 TG — i .

8.4 HAARGMYEY 5 IRIF

8.4.1 WA AR, BAA R, AN E SR SR .

8.4.2 BBIHZINA LI RE S 4, HEBR IR 5 FR 4R iz 4T, AL R 2 R
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it
8.4.3 HE oy MR, EEMMTH EEORRRE S, BRI Yy, Rk AR A N T 50%.
8.4.4 FAEHIFE . BCHARSEA W IRFHETE, AIEAEERS LKA,
8.4.5 &4 E AT R Bl TP A AT 5, i ) ST L B I B O
8.4.6 FHEREIMIRIEHI PR &L B, RIEA KT 4Q.
8.3 The maintenance of metal structure
8.3.1 Try the best to make the component avoid to be deformed and damaged when in
transportation.
8.3.2 In the lifetime of mental structure, examine and repair and maintain it periodically in
order to avoid rusting.
8.3.3 Examine whether the structure joint bolt, soldering seam and component is damaged,
deformed, loose and other situations.
8.3.4 Spray and brush the oil once in every other year or every 1~2 years.
8.4 The maintenance of electrical system
8.4.1 Examine whether all power cables and electric wires are damaged or not frequently.
Bind up and change the damaged part timely.
8.4.2 If the electric motor is overheating, stop it at once. Continue to operate after rectifying
the trouble. The axle bearing of electric machine should be well.
8.4.3 Dynamo brush of each part and mating surface should be clean. Adjusting brush
pressure and make sure its contacting area is not less than 50%.
8.4.4 Keep each control box and distributing box clean frequently. Clear the dust of electrical
equipment timely.
8.4.5 The contact switching of over travel limit switch of each safety device should be
reliable. The contact crater should be polished timely.
8.4.6 Every year in spring and in autumn earth resistance for rotating protection should be

guaranteed not greater than 4 Q.

8.5 P4
22 2 ARG B, AMUUHDH:, W B A, — HE AR, o T4
We INRAHEAINER, LGP SR ERER (NAMERS)  Efka

P22 %, HREREIN FAR ARG DL, EREBET, NLBBPHE T e, R
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BEAIG IS B3 ASE e, ANEL4RSE
W2 BRI 223

W B A 1 22 28— FRON 5 SR e B AN 22 A [R) 2R A | [R)RIA o TsR AN [R) 2R 2R ) R 22
45, HPNARIEF N2 BAK T TN 2 B teRe, JE5GRAER ERREEAIE RN
HNGHIEN 22485 Ea N2z 20, RORBURE R (RN L2 48 4T 30, 4. SPraihi b
. AR EN LI AN 22 S BN 20T, P R OR S A 22 248 TAR R R &AM &
OB s IR W o N 2 4843 8 Jihr,  NAE FH K 20100 H A E Bfar o BT
T B R
8.5 Steel rope
Introduction

Steel rope, though compact in structure, will get aging and worn. Once aged or worn, it
will be easily damaged. So if users do not notice that, the damage of steel rope cause serious
consequence to personage and equipment. So you should check the steel rope regularly and
understand its changes. Steel rope is considered as one consumable, so if its strength reduces,
replace it instantly.
Steel rope installation

The new steel rope to replace the worn rope should be the same specification and type as
the original one. Users also should make sure that the new steel rope performance should not
be worse than the original one and be fit for the drum and slot on pulley. When pulling out
steel rope from drum, do special measures to avoid rope kink or bent. Before using steel rope,
guarantee that all devices related to steel rope are well installed. After all installation of steel
rope, debug the devices using about 10% rated load.
1. ZRHNe s
D T E i b, O 28 D2 A BRIt Tt St il an A Bt 4 58 2 T
DT E TSR ZE ], EIXAE LT, 26 (R 0 SR 22 20 I [ 1k A& B )T Ao
2) RN KR .
3) IR R, HNLBERIAEER L, JHH2MAS KN E/EEH L,
HALAN 22 28R 5 — A e sk3em (JESkIBAT FI45 % J14E9mdaN)
4) It BT e gEseiN 2 4i4 210 B, IR T B2 RN AR %
5) KA RO, ERALZ 3P 5,
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1. Install new steel rope
1) Extend the steel rope completely, avoiding rope bending or kink.
2) Check the steel rope length.
3) Wind steel rope and fix it by rope clips on a drum. The steel rope over the last clip should
be 3cm (clip screw tightening moment is 9mdaN)
4) Conduct the “Lift-up” operation about four to ten circles and pull it to make it tightened
using gloves or cotton.
5) Check the adjustment of position stopper. If necessary, complete to adjust it.
8.5.1 ¥ 22 4 B AR
8.5.1.1 L2 4RI 451
K 8-1 s, W28 h— B E NN L — R B2 2 1 I S8 O e TV 1 T B
L5 o
8.5.1.2 Pz gt fem (LK 8-2)
8.5.1 Basics of rope
8.5.1.1 Rope structure
As shown in Figure 8-1, steel wire is a helical structure composed of a number of shares
of one or more layers.

8.5.1.2 Rope lay direction (see Figure 8-2)

s ‘
WIRE .

B M
CENTER \

. ;, ,
o HRE B

STRAND RIGHT HAND LANG'S LAY

Z R mig
LEFT HAND LANG'S LAY

8-1 Kl 8-2
Fig 8-1 Fig8-2
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8.5.1.3 22 48 A4 &=
FEN SN 22 2 EATI, R IRV, & 8-3 s,
8.5.1.3 Rope diameter measurement
When measuring the diameter of the rope, use correct measurement method, as shown in

Figure 8-3.

— HAERBANBRNLBHR
™ Use dedicated measuring 12
™~/ instrument to measure the %lﬁ

J diameter of wire rope Incorrect

&l 8-3 & 8-4
Fig 8-3 Fig 8-4
8.5.1.4 24 fift
G I DL SRR TR B RSO b, T — IR T NGRS, MEBCE L4 E
i, W), Wik 8-4 Pras.
8.5.1.5 4Mezagk
8.5.1.5.1 f 22 48 e (1A B
e g IS 8-5 FTniE R BEANTEAN 248 1) TAR B b, U JRARREITEAN 22 248 11
B E. WML AEEN LY EA A E
8.5.1.4 Rope unwinding
When unwinding the rope, put rope on a special support, or lift the rope up with a steel
bar penetrating through hole of rope with rope sleeve at two ends, and move rope block
slowly, as shown in Figure 3.1-4.
8.5.1.5 Rope clips
8.5.1.5.1 Rope clamp arrangement
As Figure 3.1-5, put clip seat at the working section of wire rope, with U-bolt buckling

tail rope. Wire ropes should not be arranged alternately.
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M

NNNNN

o
=

A 22 248 S I 222 P 22 288 Je A R 2
8-5
Right way Wrong way
P 8-5 Fig 8-5

8.5.1.5.2 Nz 4 R ¥ =
X TRFE AR ERLE FE &, BRI N 22 48 R K R DR, HERR IR
8-1 Fras.
8.5.1.5.2 Number of wire rope clips
For suitable occasions compliant with this standard, the minimum number of wire rope
clips required for each connection, is recommended as shown in Table 8-1.
* 8-1 Wz s e

Figure 8-1 Quantity of rope clip

HIAFRRS mm 4R 24 2 [ B /b 43I AFRRSF mm i 22 2 ¢ 1 B /D
CRABAKEED® | sem o) CRASAREED® | we )

Rope clip nominal size Minimum number |Rope clip nominal size (mM)| Minimum number

(mm) (group) (Nominal diameter dr) (group)
<19 3 >38~44 6
>19~32 4 >44~60 7
>32~38 5
8.5.1.5.3 £z &g Je [a] () PR BY

WK 8-6 i, MNLZZa AR ES A T 6~7 fHINZAEHT.
8.5.1.5.3 Distance between wire rope clips

As shown in Figure 3.1-6, distance A between rope clips is equal to the 6 to 7 times the
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rope diameter.

/////

8-6 Fig 8-6

8.5.1.5.3 #2248 e 1) BX [F 75 2

B 40 I 5 FE RN RS PR ), BB B AL B4R R AT B S SR
BERRITHZER D2k MRATRESEILEN, ([BEZRIES R IEIT R, A
PRI L2 AR AN RN 22
8.5.1.5.3 Fastening methods of rope clip

When fastening the rope, reasonable force of each rope clip needs to be considered. The
clip at the most distant from socket ring rope should not be separately fastened at first. The
nearest rope clip from socket ring (first rope clip) should be set as close to the ring. Make sure
the correct tightening of rope clips, without damaging outer wires.
8.5.1.5.4 N4 H AT HHAMM LR

TR 5Nz i Ny Kl 8-Ta P, FeAld ok (1 8-7Tb), MW 22 45 K <5

JE AR 5T W22, FeRld N (B 8-7c), /" H RN, RiEEAe R 5N 48 AR
B d Z Rk 0.525~0.559 ],

8.5.1.5.4 Relationship between the rope diameter and groove

AN
=

Suitable wheel groove of rope is shown in Figure 8-7a. Too large groove (Figure 8-7b),
will increase the rope and its mental core fatigue and break. Too small groove (Figure 8-7c¢),

will badly worn rope. The ratio between wheel groove radius R and diameter d should be

1E (b Hix (c) iR
a) Right (b> Wrong (¢c) Wrong

between 0.525 ~ 0.559.

7
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Kl 8-7 tNLLaE HECREIISC R
Figure 8-7 Relationship between the rope diameter and groove

8.5.2 LALLM RL%E

NG B2 gy, NORIUGEERT N2 44T IR, A THrElhs A,
TEAR 22 2R3 AT 2 1T, P LR R SN 22 28 T AR RIS Fh2E B O e 2 iz i 1k
H o B S RN 22 4 N 5 R 2 B RN 22 S (R R A L RIS o g 22 48 AR UK R 48 B D)
N, RIAEVIWT P s AT AR B, DA T AL 51 EE AN 22 28 IR FA HC
8.5.3 NLLAMIIRE
8.5.3.1 W2 A4l &

* 82 HZIETIXEKE, K, H5 (2 ~ (19 FKAMHRLERKEEN,
B T AR A A BN 22 4
8.5.3.2 422

2 949 g S FL P AT Y I 22 i), B R AR D R B AL S AR K, AT RESR T4
it 22 BEAN IR I ), LA B AR S A o R EE A SRV, LA I 2 1) A D) 25 R 222
8.5.2 Installation of wire rope

When withdrawn from drum, wire rope should be taken measurement to prevent fighting
ring, kink, bend or glue debris. Before using rope, the user should ensure that a variety of
devices related to wire rope has been installed in place and functioning properly. The new
wire rope should be replaced with the same type and specification of the original rope. If the
rope is too long and needs to be cut a little, the two ends of rope after cut should be treated to
prevent loosing the whole rope.
8.5.3 Scrapped rope
8.5.3.1 Nature and number of broken wires

Table 8-2 refers to these factors, which are suitable for all kinds of steel rope when
combined with Item (2) to (19).
8.5.3.2 Break of rope end

When it appears break near rope end, even if it is a small number, also indicates that this
part is stress a lot. The reason may be the rope is not installed correctly. Identify the causes of

damage and cut the broken part and reinstall if possible.
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8.5.3.3 WreZ (iRl SR £&

U RWr 22 S5 — R R AR A, AN 22 28 B4R R o WX b 22 SRR E /N T 6d 1)
AT, B SR, B4, R 22 8 b3k 8-2 B HE D>,
At N T AR K
8.5.3.4 Wz n=e

FERLAE &, P57 2 TN L S0 i i) 2R B, W 22 AR A P — NI 30T A
JEA TR L. W2 BOZFEI N, LA (A R BOR BRI, Oy R E W2 I N =R,
AT A 56 AT SR W 22 B AN 00 o R XA IR T P SR A 7 80 22 28 SRR 2 1) H 3
8.5.3.3 Partially gather of broken wire

If the broken wire is close together partially, the rope should be scrapped. If such gather
is in less than 6d of rope length, or focuses on any strand, the rope should also be scrapped
even if the broken wires are less than the number listed in Table 8-2.
8.5.3.4 The increasing of broken wire

In some occasions, fatigue is the main cause of damage to wire rope, while wire break
begins to appear after a period of use. When the number of broken wires increasing and its
intervals becoming shorter, carefully examine and record the increase of broken wires to
figure out the increase rate of broken wires. This rule can be used to determine future

retirement date if rope.

* 8-2 MU RVF IR 223

S FE L HH ) 22 288 A0 25T 2 T 590 55 0 DR PR Rl DL i 22 8
The number of visible broken wire rope related to fatigue for lifting machinery when
rope must be scrapped
PRI by T g ML M2, M3, M4 LI AEZL50 M5, M6, M7. M8
WeLHn Mechanism level M1, M2, M3, M4 Mechanism level M5, M6, M7, M8
Bearing number of
outer Wire strand R HLE A H AR R s A H R
0 Regular lay Regular lay Regular lay Regular lay
K Z K
Length range Length range
6d 30d 6d 30d 6d 30d 6d 30d
n<50 2 4 1 2 4 8 2 4
51<n<75 3 6 2 3 6 12 3 6
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76<=n<100 4 8 2 4 8 16 4 8
101<n<120 5 10 2 5 10 19 5 10
121<n<140 6 11 3 6 11 22 6 11
141<n<160 6 13 3 6 13 26 6 13
161<n<180 7 14 4 7 14 29 7 14
181<n=<200 8 16 4 8 16 32 8 16
201<n<220 9 18 4 9 18 38 9 18
221<n<240 10 9 5 10 19 38 10 19
241<n<260 10 21 5 10 21 42 10 21
261<n<280 11 22 6 11 22 45 11 22
281<n<300 12 24 6 12 24 48 12 24
n>300 0.04n 0.08n | 0.02n | 0.04n | 0.08n | 0.16n | 0.04n | 0.08n
e

(1) HFEINLAREE AR, I EMG IR ET k. ZRBANL 8058 IWISNRSE, i
PN 2248, JLARNE N IRGE AN T 5 8 .

(2) d NN AFRER, AL mm.
Note:
(1) Filler wire cannot be regarded as bearing steel therefore it needs to be deducted from the number of
checkout. For multi-strand wire, the visible outer strands are only considered. The rope wire rope with steel
core which is regarded as an internal rope strand would not be considered.

8.5.3.5 #ikIkr A

AN SR H I A AR 4 IR A 2R, 0 22 448 AR I
8.5.3.6 ZH.UMIIA I 5 S AR ALR PN

AN LT, SRR BN (B 2S5 iR N BB 4R IR 2R T 3 il A e 2%
ik
NI, BN 22 AR o

TNIRIR Rl 2 2 TR &% 28 e b ) Ab T RGF-F I, A 96 7 VA T RE
AN HT  SRMX MG Ol SR IN 22 48 1 5 B2 RORFRAR . BT L, A AR AR A B4R fefd oA
MRS, SR AN 22 28 A BB REAT A I T AT B o — iR SR, WHZANZ2 48, ARk
J% .
8.5.3.5 Strand break

If it occurs to the whole of strands fracture, the rope should be scrapped
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8.5.3.6 Rope diameter reduced caused by cord damage

When the rope diameter is reduced because of the damage on rope fiber, core and steel
core (or internal strands in multilayer structure) the rope should be scrapped.

Slight damage may not be obvious in usual test methods, particularly when the stress of
all strands in a good balance. However, this situation will lead to reduce greatly the strength
of the rope. Hence, check the internal rope when there are any subtle signs of internal damage

on rope. After proven out the damage, the rope should be scrapped.

8.5.3.7 AhEF A

T 2249 51 % 2 e ) AN 22 3R T R B A5, 2 AR R DR T IR R B 1 B AR
i PRI SR o XA RAE I BN BROE IS BN I, AE 4N 22 40 5 T8 A R Ak (18 A6 AR )
B, IFRBUANER AN 22 B BT R

TV AN 2 BN TEAF RV DA B A7 AR A A L S 4 T el B 45

BT A AN 22 288 P BT T AR /N T SR FEE BG40 BLAR ARG T A FR BLAR I/ 7%E%
H2n, BIMERKINIZ, 22 48 BRI .
8.5.3.8 LA

FERLEIE LU, ANt o B PR, ARSI Ao N2 28 L FE
BRI, WA i N LG AT PR GE, MAEHAN 2248 % S AR I

BARRIAWr 22, (H 4N 22 28 W 2 1K) A 5 5 A ELAT IR0 B A FR. a2 ] T 22 B 4o 5|
R NE P AR . XA I FEAESNEAEH T2 48 SRR, WO S R IK -
8.5.3.7 External wear

Wear of outer surface of wire rope strands, is because of its frictional under pressure
contacting with the rope groove of pulley or drum. This phenomenon is evident at the
contacting part of rope and pulley when in acceleration or deceleration, with the outer wire is
rubbed into flat surface.

Lack of lubrication or improper lubrication and existence of dust and sand will increase
wear.

Wear will lead to the reduction of rope section and strength. When the rope diameter is
reduced7% or more relative to the nominal diameter of, the rope should be scrapped even if

not found broken wires.
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8.5.3.8 Elasticity reduction

In some cases, the elastic rope is significantly reduced, and continuing use is unsafe.
Elasticity reduction of rope is difficult to find, if personnel who have any doubt should
consult rope experts.

Although the rope is not found to be broken, more serious is that the rope cannot be
bended easily or its diameter is reduced. This case will result at sudden rupture of rope so the

rope should be immediately scrapped.

8.5.3.9 #hPNHTE Ik

Y1 ESER 22 (1 FEE b T P AR R o MR T LRI, N 22 A A e R PR

U SR A ATART PSR P 2B 5, DU B 2 N D N 22 S R AT P A o S B A
AN, DA 22 2 B ST RN R
8.5.3.10 JiRIE

4
WK 8-8 i, HBIIRIEE, fEMNLK AN 25d el A, d, > gd i

Wz ag Nk R . N d VNS AR EAS, dl RWLRIL RS,
8.5.3.9 External and internal corrosion

External corrosion can be visually observed. When the surface is pitted and the rope is
considerably slack, the rope should be scrapped.

If there are any signs of internal corrosion of rope, responsible person should be carried
out internal inspection. If it is confirmed as serious internal corrosion, the rope should be
immediately scrapped.
8.5.3.10 Wavy

As shown in Figure 8-8, if the rope appears to be wavy, and the rope length is less than
25d, d, Zﬂd the rope should be scrapped. d means nominal diameter of rope, d; is

3

diameter of rope after deformed.
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/"*K_f-'{:-

K 8-8 JIRAZTE
Fig. 8-8 Wave deformations

8.5.3.11 JEIRMHAL

IXFRAR T AR B A AN 2248 L, 280 2 40 B A AR i 79 B0 AR 15 B A 4 i
I g o R AN AR T, Nl 8-9 Firos. R M AR P4 22 2 S 57 RIR PR
8.5.3.11 Cage-like distortion

This distortion occurs on wire with steel core. This deformation occurs when outer
strands are out of line or longer than internal strands, as shown in Figure 8-9 divorced or

outer strands occur. Cage-like distorted rope should be immediately scrapped.

8-9 FEIRMIAL

Figure 8-9 Cage-like distortion
8.5.3.12 #Efk#t it
XRPAR LI H A BE TR e AL —dEC = A, 4 IR 5% L U I e 22 4 AN P4, T[] 8-10 i
ANo ARIBCHE Y B AN 22 4 BT IR K .
8.5.3.12 Extrusion of strands
This condition is usually produced accompanying with a cage-like distortion. The
strands are squeezed out, which means the rope is imbalanced, as shown by 8-10. The rope

with extruded strands should be immediately scrapped.
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K 8-10 4t

Fig 8-10 Strand extrusion
8.5.3.13 W2z ih
WA AR T A — F8 AN 22 BOEA 22 TR AN 22 2 5 A5 TR R R I — U RS T IR, XM AR
e R B T g, WA 8-11 B, & MLAARTE B, AN 22 48 AR K .
8.5.3.13 wire extrusion
Such distortion is part of the wire rope or wire bundles in the side of the pulley groove
backs arched to form a ring, often due to the deformation caused by the impact load, as

shown in Figure 8-11. If this deformation is serious, the rope should be scrapped.

K 8-11 Wzt

Fig 8-11 Steel wire extrusion

8.5.3.14 #R1% /R K

22 4 AR W RER A TR BRI R, JFREI AN KB — B 22 48 . SR ig Rl 5
AR A R (ANERP RIS, AP YE R 2 T 2 IK), L IR S5 IR A = 4 i 7 AR AN
AT, TG RE AN IR, AR 8-12 Fras. SRAR SR B HLAE KA AN 22 48 R ARK .
8.5.3.14Partially increase of rope diameter

Wire diameter may occur partially increase which may influence quite a long rope. Rope
diameter increases is normally associated with distortion of rope core (such as in special
circumstances, the fiber core swells due to damp), and the inevitable result is that the outer

strands is unbalanced and consequently incorrect positioning, as shown in Figure 8-12. If part
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of rope diameter is seriously increased the rope should be scrapped.

8-12 44z R K

Figure 8-12 Partial increase of rope diameter

8.5.3.15 4

FHGE & BT AN 22 28 IR TE AN 7T B8 S8 Al 4 S A 0 T A B8 3 i) — Fh A2
o FLah R B EE AN S M SN BE AT, T BN A 22 a g AR A, DABUA B —
RN N2 SR ST, ] 8-13 PR, PEEEHHAE AN 22 48 B ST RIAR K .
8.5.3.15 Kink

A rope is deformed due to the tightening when the rope with a kink cannot rotate about
its axis. The result is the emergence of wear caused by uneven lay distance, and in more
terrible situation, the rope will be distorted, leaving only a tiny part of rope strength, as

shown in Figure 3.3-6. The rope with a serious kink should be immediately scrapped.

K 8-14 WLz apHI 4G

Figure 8-14 Rope kink
8.5.3.16 #E1% )= AL/
B 22 28 ELAR B JR) AR N TR SRS R BT 2R 5% o I AR ) A 2 96 B 4 S A T L
FhAETE, Gnil 8-15 Bl . A4 ) & 7™ ek )s 1) 0 22 48 AR IR
8.5.3.16 Partial decrease of rope diameter
Partially reduced diameter of is related to rope core fracture. Particularly inspect
carefully the rope end parts for such distortion, as shown in Figure 8-15. Partially serious

reduced diameter rope should be scrapped.
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K 8-15 448 /B

Figure 8-15 Partial decrease of rope diameter
8.5.3.17 i/ Ht JE: Jd
W 22 49 E 4 et e T LR OE ), Wl 8-16 Pirose 7™ EE I U4 22 4 S 4
J% .
8.5.3.17 Partial flattened
Rope is partially flattened due to mechanical accidents, as shown in Figure 8-16. When

the condition is serious the rope should be scrapped.

8-16 #)4% % it

Figure 8-16 Partial flattened
8.5.3.18 LT
BT RANLZAAEAN T T R AERE, K 8-17 Frn. XMALIEHIN 2241
IVRVARIE 37
8.5.3.18 Bend
Rope is bent to deform by the impact, as shown in Figure 3.3-9. This deformed rope

should be immediately scrapped.

K 8-17 MLm=
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Figure 8-17 Rope bent

8.5.3.19 H ¥ FAE R INHIAE I I 51 EE 45 IR

W22 B 22532 T RPIR A E LA AT B R B IS, AN 22 40 B T RUK
8.5.3.19 damage caused by heat or electric arc

Rope with distinguishing colors caused by special heat should be scrapped.
8.5.4 MLBHIL R

W2z i fd ] — B e Ja T IR IRy, AN 883k T oA R IR 1B A
159, SlEMN L4 TG R B B DL AN 22 g AR 45 . DR, e VAT AT 11 55 1) 07
VR EICIE Sl AN 22l R i £ 22 28 3 T KD 500, ST A B0 1 TR 22 50 s TR PRAE B 22 2
i, WAL TR AN 22 48 3% 1

ik 40 22, 28 00 230 5 RS B R U0 5%, B IR BRI A, 300 NG 15 4 22 4 1) R 43
PR Wzl JE AR RE DL R )y YRR A S5 A B IR 00 o T A U Sr O 0 200 S I R
BEE .
8.5.4 Maintenance of rope

After being used for a period of time, the lubricating grease of rope will gradually
decrease and the rope surface will be stained with dust, debris and dirt, causing the wear and
rust of rope. Therefore, regular clean and add grease on rope. One easy way is to brush off the
dirt on rope surface firstly, and then paint the grease heated to melt evenly on the surface, or
spray oil poured on it.

Regularly check and make a record during the use of steel rope. In addition to the above
cleaning and adding-oil, also check degree of wear, wire break, degree of corrosion, and wear
of hooks, pulleys groove, and other components. If there is any abnormal to the above

components, replace or adjust timely.

8.6 M3 &K

[ 2 S K T MR ) E ke & (B245:011.50.1600)

RO REL: R SRS 100 /BT S, RORT BRI T 77, BLJS f8 % 500/ )N
A —U, DZUREE R TR 7. (RIS AG RARSE 54 1) s DG 2 LT 77

AT 770 SENUTEIBAT RIS, LA R AR 725 ¥ AR AN 52 b 88 Aoy A0 P 8 2 7= A fr) o fof
EFH IS .
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IR T (R Z R E R m A ] R i ) 42 JEER8-1rh i 51 i i A
XF L FR) FJ A A A K (]

W RIS, AL A — AU LR B B AR S A& g
HAEAFT, ERXMIEOLT, S0 250 I i 7y L 2 4 BT R A

HEORTE . AE RGP AL b B FH AR R AR A B B AR B A 14000 /NI US R4 36
B H—Ko

PREE PR TG RAE R S, 1 GRS B SE 1 RS
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FHIF T AT
8.6 Slewing bearing

The regular inspection of slewing bearing tightening bolt (type: 011.50.1600)

Inspection number: after 100h operation of slewing bearing, check the bolt
pre-tension force. After this check it once after each 500h to keep enough pre-tension
force. In each dismantlement, you should check it also.

Checking method: when tower crane is working, make sure that the inspected bolt is not
influenced by the stretching effect from load and counterweight.

Use the moment spanner (if necessary use the moment strengthening spanner) according
to the correspondent moment value for each bolt in Table 8-1.

Necessary replacement: during inspection, there may be some tightening moment values
of bolts which are different from the table. For this case, replace the bolts.

Whole replacement: replace the bolts in slewing gear ring every seven years or after
working 14000 hours.

Re-tightening of bolt: either after the replacement of bolts, or after e-assembling the
slewing bearing, tighten the installing bolt at 180 <direction symmetrically for the last time.

Guarantee the bolts on the ring have the same pre-tension force.
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#8-1 Table 8-1
HFLA 10.9
FA AR
b (mm) S B A4 (Kegm)
K BT QN
D20 55 46 40
22 71 65 58
24 95 85 70
& D27 ®144 ®124 ¢110
»33 248 220 190
€ HAREHERTDERIEAHER. WS NTREKEE—IR. MREMRHNINRIFREE

PETR NIFEITR

@ Table 8-1 is the connection bolt for tower crane slewing mechanism. This bolt should

be check at least once a week. It there is loose condition, tighten it according to the

moment in the table.

8.7 RENLEBH A I E

8.7.1 HWRIF CHILHEAT) * 8-3
8.7 The stipulation of maintenance time of crane
8.7.1 Current maintenance (carry out in each shift) Table 8-3
FF5 T H = P
No. Item Requirement
SRk, R miBsk, wmEBAL, K3, MR,
KA e FE AR A 2R | R AR AL B 48 2 0, AL B 2k BT
1 Examine the distributing | If each connector lug and the joint of fuse shifts or become loose,
box and the electric wire | tighten it. Bind it up or change it with insulated tape in the
damaged part.
BN R BT, SR AN R RIS, & %
Ko 2y PEICRABIIR G, FERER AR LT Vil
2 - SRR R A, H)3h 19 b5 shFe A TRl B AN K- 0.5 ~

Examine the brake

0.8mm, HIZhRS, FEAMRIE], AR AS /N T2
] 80%.
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Brake should be flexible and reliable. There should not appear
slanting calorie in each joint part. Fastening piece should not be
loose. The pan of electromagnet board should be clean. The
function of spring beam is well. The clearance between brake block
and brake wheel should not be more than 0.5~0.8mm. When
braking, contact evenly. The contact area should not be smaller
than 80% of gross area.

BB ARG, AL, W2 R, Wil

B AN a2 2 I B98N 44 .
3 joint of each part and cable | Each joint should not be loose. Examine degree of wear and degree
wire of filament break of cable wire. When strand break is more than
5%, change the rope.
4 T AR P R IIAT -
Lubrication Carry out according to the lubrication table
- BERAEAL 58 N BR % R AL S AR SR AN AR A5 35
BT AR : . . :
5 Wash Clear the dust and dirt of each electric machine and drive gear after
operating every day.
8.7.2 —fRy%  (BEAFML 50 /NRFREAT) * 84
8.7.2 The first grade maintenance (carry out after operating 50 hours) Table 8-4
Fr 5 T H = P
No. Item Requirement
KRt SN g llE | EINLp)Z e tis], SEe AR,
1 Examine the fasten of each | Examine whether the cable wire is stressed evenly and whether the
cable wire bale sling is loose.
N , Rt i PR T v D MR Y P by Ve PSR Y
AR LR - A
. . a5 rﬁ /Ro
2 Examine each drive . . ) .
mechanism examine each coupling, examine whether fixed bolt of flange plate
is loose and examine the gear drive and engaging situation.
s, SN InE R, R A A I I R B
Py ‘ﬂ“ ’ V= ‘ﬂ“? o
prms | TP o |
3 . Whether lack oil, add or change oil timely. Whether there is any
Examine speed reducer ..
abnormal phenomenon or the noise is too loud and the temperature
is too high.
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8.7.3 " fRFF (AL 200 /N HEAT) * 8-5
8.7.3 The second grade maintenance (carry out after operating 200 hours) Table 8-5
FF5 T H DA PN
No. Item Requirement
! BEAT — RARTF B A LA
Do all the works of the first grade maintenance
BRI RGBT, R, S BB AR LS,
Fayss YNVEE @
5 AT AN 4k
2 ﬁﬁféﬂ it Each component should not twist, deform, and bull crack. Each
Examine steel structure ] i
fastening should not loose. Each soldering seam should not have
bull crack.
TEVERIZh AT, AT ALl S A, Hl5h
8 BRI T Sy e I L
T\/jﬁﬁ%ﬂ Z\jj%% %ﬁgﬁ—\l I‘ﬁ/ﬂx EEAEZZ@%/—\E l:l */L\ Z‘jJ X{éﬂyi
3 Examine brake Wash the dirt of brake. Examine whether the clinch loose and the
clinch is too high. Examine whether the brake is worn, and whether
the electromagnet loose or it is damped and heated up.
K5 % i FRARGE AW, el , N 5E AR R v
4 J—_ . Whether each bearing is damaged, and whether it lacks oil. Change
Examine each bearing T .
the damaged part and add lubrication oil.
o 28 1] 5 SR ‘ S
B RS AN S RS
5 Examine circuit supporter

lubrication

Add slewing supporter grease lubricant.
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8.7.4 =ZfRIF (B 400 NI HEAT) * 8-6
8.7.4 The third grade maintenance (carry out after operating 400 hours) Table 8-6
R 5 A Z R
No. Item Requirement
1 BT — CRIRIR A AR
Do all the works of the first and the second grade
TR IH e, TEVRROEAE, A AR E RSO, T L
5 T e A R % TEE R,
Wash each speed reducer | Discharge old gear oil; clear positive speed gearbox; examine the
wear situation of gear, and adjust and change it.
KA S se . B, EREEIEE I, SRR
3 Rt &5 o
Examine each pulley Examine each pulley and the wear situation; wash and change
grease lubricant; change the damaged chain wheel.
KA R TE UG O, EHEE NG, U™ ERRE
4 KA 4 A K

Examine trolley movement | Examine the wear of rolling wheel lubrication; change grease
lubricant; change the heavy-worn rolling wheel.

Ko 7 o [ SORIS AR DL, A AR -

5 . . Examine the operation situation of supporter, and change the
Examine slewing supporter )
grease lubricant.

ik BE 45 AR RN AT A6 B LU DR (B B 1

Integral Change or solve the necessary parts or components.

8.7.5 JEHEML KIS A4y 5 fRI7

AL E LIS I, fdE AT an T~ i 5 R 5%

(1) REME N JEAF TR AT LN PEAFTRAE TIRAL s A TRCHT B (R B il B )
RIS

(2) ANRENFEALTBUN BB N B A7 AL RENERERY . B Ab, ok N A4 T
WRARFE U TR 2SI HUR . PR R S P B R AT B b A AT X Yl B sk 0 Ak kAT
AR, RPANTRIMERAC AN R L SR BHRIERAL . SRR AL A R DA M Bl R 5

(3) fry 0 P MEAR R BT B I Jm N A IUAE TR A

(4) Frfrhhda s, g S At 2 My A aLdl

A EALAC A T80 BB 22 e A P A, 0 2500 % LA D sk 8 v PR Y 7 i
AT, JEHE T L T AL AT . AN AT R B BRI AN S A
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AR E AT (WAKREBINER JEITReE T MR,

8.7.5 The maintenance of crane when it is stopped for a long time

When do not use the crane for a long time, do the following maintenance:

(1) The parts which could put in warehouse should put in the dry place of the warehouse. Do
painting and dressing (paint rust proof oil or paint dope) before putting in the warehouse;

(2) The parts which could not put in warehouse, try the best to put it in the rain proof and
damp proof place. If there is no rain proof place to store, use rain cloth to cover such gears as
hoisting gear, drag gear, electric control cabinet and so on. Qil paint flaking should be painted
again before storing. Paint rust proof oil in the place which do not paint such as slewing
supporter, pin shaft joint, bolt joint and so on;

(3) Store the high strength bolt in the dry place after painting rust proof oil,

(4) Bind up all the outside air wire, cable and so on with rain proof cloth;

After long time storage, change the lubrication oil and grease lubricant of speed reducer
box of each machine before reassembling to use. Lubricate the place stipulated in lubrication
table; Do mount operation after no load; dead weight, dynamic load trial and various safety
device adjustments (see related adjustment ways).

If the crane had been in stock for long time before it come into use, lubrication oil and
grease of every gear box should be changed, and then they should be lubricated according to
the lubrication table: the crane should be test for unloading, static loading, movement loading
and to adjust each kind of safety device. (Please refer to the adjustment introduction), and

then it can come into lifting operation.
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The
No. | phenomenon of | The cause of the breakdown Clear way
the breakdown
Break skid
makes the lift
hook li Brak [ Il; . .
00 slide | Brake momt_ent 'S _too smatl, Adjust the spring pressure of break;
down and make | There has oily soil on the surface of . .
1 . .. | Clear the oily soil, and slow down
the derricking | break wheel and the break time is
. the clearance of break shoe
car slide toward | too long
outside  after
breaking
The load shock | The break time is too short; Increase the clearance between break
2 | of break is too | The clearance of both sides of brake | shoe or increase the travel of
violent shoe is uneven hydraulic pushing rod
Heat up and
smoke in the | The clearance of break shoe is too
3 Increase the clearance of break shoe
course of break | small
operation
The
4 temperature of | Lacks lubrication oil or has too | Pay attention to increase and reduce
speed reducer | much lubrication oil the oil properly
is too high
Mainly has too much or too little
The grease lubricant;
The quality of grease lubricant is | Change the grease lubricant, readjust
temperature of _ .
. not good; the clearance of bearing and change
5 | the bearing of . : : :
The clearance of bearing and axial | the bearing according to the
speed reducer | . . . .
. . direction does not conform to the | stipulations
IS too high . .
requirements or the bearing surface
is damaged.
The speed | The driving fit of the abutted
6 | reducer leaks | surface of joint part and the seal | Change the seal ring
oil ring of axle head is worn
Cannot start the | See whether it has foreign material . .
. ) . . Clear foreign material;
7 | slewing blocked in the gear; the oil loadings Oil oroper
mechanism of hydrodynamic clutch is too little property
A. Oil pump is worn, and the
efficiency slows down
B. Oil mass is not enough or the oil | Repair or change the damaged parts
filter is blocked Add enough oil or wash oil filter;
8 | Jack too slowly

C. Hand operated direction valve,
valve rod and valve hole is worn
seriously

D. There is damage in piston of oil

Examine or change valve;
Change oil sealing
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cylinder and there have the

phenomenon of inner discharge

Has no strength

A. The inner discharge of the oil
pump is serious;
B. Overflow valve set up pressure;

Repair or change the damaged parts,
and adjust the pressure according to

9 |to hoist or .
. C. The valve core of hand operated | related speculations
cannot jack . .
direction valve is over worn;
D. Overflow valve is block heavily
Appear  noise
10 | Vibrating when | o ciieric blocked Wash oil filter
the pressure of
jack rises
The jacking . : : o
The sway of electric machine and | Change the rotating direction of
11 |system could | . . - .
oil pump is different electric machine
not work
Appear A. The air in oil cylinder piston is
12 quivering not emptied completely Exhaust according to related
climbing when | B. Guide mechanism has | speculations
jacking breakdown
The 2ok A. There is breakdown in locking
J direction valve of cylinder head Clear the breakdown;
13 | descends when . . . .
. B. The seal ring of oil cylinder | Change the sealing element
it has load :
piston damaged
1. | the wi lice faul . : .
Contr_o the wire splice fault 1.Check the wire splice drawing
2.Fuse is burned out .
. - .. | 2.Examine whether the fuse volume
3.Machine winding alternated, it . e e
. .. | of fuse is too small, if it is small,
will appear short out, earth or circuit .
break change a big one
Cannot start the 4.The voltage of electric machine is 3.Measure the voltage of electric grid
14 | luffing tolo low g 4.Find the short out and circuit
mechanism - . . breaking part according to various
5.Winding wire splice is wrong .
6.Electromagnetic brake does not speeds to repair them
' g 5.Examine whether the break voltage
loose and winding is circuit breaking or
7.The load is too heavy or the
. . blocked
driving gear is breakdown
1. Machine attrite 1.Examine whether the clearance
Luffing 2. Worn between rotator and stator | between rotator and stator is even or
mechanism has | 3. Electric machine and speed not
15 unusual noise | reducer do not have the same center | 2.Examine whether the slip ring is
and the | 4. The bearing lacks oil seriously | worn and change it
vibrating noise | or it is damaged 3.Wash bearing and add new
is too loud 5. Gear box lacks oil lubrication oil and change the
6. Gear isworn bearing
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7. Two phase operation and has the
sound of whistle

4.Change the gear
5.Cut off the power line and repair it

The
temperature of
luffing electric

1.The load is too big

2.Load lasts and the work is not
conformed to the regulations

3.Two phase operation

4.Power line voltage is too low or
too high

5.Electric machine winding earth or

1.Measure the stator current, if it is
more than rated value, reduce the
load
2.0perate
stipulations
3.Three phase current and clear the
breakdown

4.Examine the input voltage and

according to  the

16 ; i turn alternates and appear short out .
machine raises . correct it
) 6.The clearance of attrite is not ) .
too high or 5.Find the cause and repair it
correct ) )
smokes . 6.Adjust the clearance according to
7.The break and release time is not ]
correct the requirements
. . . .| 7.Examine the voltage of break and
8.Ventilation of electric machine is i )
. delay the breaker running period, and
blocked and the temperature is too
hiah clear the breakdown
g 8.Keep the ventilating shaft smooth
The bearing of L. )
amplitude g 1.The bearing is burned out 1.Change the bearing
17 P . . | 2.Too much grease lubricant or too | 2.Add lubrication oil according to
mechanism is | .. . . .
} little grease lubricant the stipulations
overheating
1.Joint the power lead and earth ) .
connection WFI)’OH | 1.Find out and correct it
Amplitude gy 2.The earth connection should be
; 2.D0 not connect the earth
18 | mechanism has connection well connected well
electricity . . . | 3.Find out and deal with it and
3.Connection line of electric )
. ) correct it
machine scratches earth connection
Has no strength . )
to hoist and ?he 1.Examine the operation voltage to
19 | electric 1.Input voltage is too low ensure the input voltage not lower
) 2.AC contactor line is broken than 360V
machine does L.
2.Place in circuit
not turn
The 1.Main operation time is too
20 temperature of | frequent 1.Reduce the operation time properly
electric motor | 2.Low speed using time is too long | 2.Examine the hoisting brake
IS too high or do not open the hoisting brake
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9.1.2 Slewing mechanism
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9.1 TAENLK

AL TAENU QR BTN BN NZEASIRALAL S TR, 3 ) T
AUTF:

MEAWEESR A S b, WRBAT SHURT, DA A B E T E T 200 E,
SRIGHE T REN LA, SHERARGRS, B GERIERIT R, BT A4 TIRRES. 1F
NHT, FIHLE SR LR ENE S, DARBAE I N G . BT i 28 ) 26 5
RLIF8G, BRI PR ERR AL HUE SaB AT, BRAETASE R AL, SRE B
WHEEAE, 2R ST 205 . MEL AT R — AP, BT R LA
UK, LGB E . E ANl REESUS IRV, Ride R 2SS T, DI il [ 2 i
BE X2, AT AR R AL R T A% IR

9.1.1 &N WK 9-1

TGRS T AR B AL i A AN A BE R, PAFe 700l 2 e T 2K .

T AU B — A — B2 9] i ik 2 I 37 B oyt R0

AR — G YZP2-250M1-4B 30L 55kW AEAR AL, i [ 4 14 40 o AL DK 2
Gfa. W mEEREARKERMAER, HEH 2 52N, &R 90 K7 #
R 4 f5Z0E, WIEEEA]IE 45 K5 o ik SE SN duE 3FAR, FERGEAL ) 7 —
ML R A U sh %, T HU AN TAERY, HIZhAU S AL AE R S0 B o 7525 A 4l )
— Ui A e SRR A%, e S PR 2 AT AR S ) 7 B AT R
9.1 Tower crane mechanisms

Crane working mechanism include: hoisting mechanism, slewing mechanism, trolley
traction mechanism and hydraulic jacking mechanism, the details are described as follows:
9.1.1 Lifting mechanism

To meet the construction requirements, the lifting mechanism functions in different
speeds for different lifting loads.

Note: after the first week of employment, the speed reducer should be instantly cleaned
and its oil should be replaced.

The lifting mechanism adopts with a variable-frequency motor of YZP2-250M1-4B 30L
55kW winding motor, driving drum through column gear reducer. It can choose different falls

depending on different lifting weight. When at 2-fall, the speed will be 90 m/min, and 4-fall:
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45 m/min. To achieve the rapid and stable operation of starting and braking, there is one
electrical hydraulic brake. When the mechanism is out of service, the brake should be at
braking. At the other side of drum, there is one height stopper which can be adjusted in

accordance with actual needs.
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[l R HLA PR, KRR AT B ARG WSS, BRH — 60 XAs il 3 48 1
YTRVFW132M2-4F1 7.5kW Z&45 A1 % B LA — & ANy KR il 2 8 Y TRVFW132M2-4F2
7.5KW A4 Bl % A HLBR BN, 28 37 AT B PR 2% i 350 PR /N I e 5 [l e SR mE G, sl
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SSF, KSB #filiZ iy, HIzshasfEsf S e THlzh. HEshBEn, B3lgbRkz).

(2) 1=HUE, BN NAE B BRAS TN HS), AR A Bl L T3 Kbk 3
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BBl , Al B a8 IR FFAEREICIRAS

e PN B TR T R E

[0 4% 52 AR ] 011.50.1600 AL BI85 507K, K/ ARAEaEEZ:  1=151/16=9.44, Hi%
m=12.

HER: R SR HORE O (AN FRIE “S” BURZELAL) MR EER
FE [T ALAL —

9.1.2 Slewing mechanism (See Figure 9-2)

There are two mechanisms equipped at two sides of big gear, with an
YTRVFW132M2-4F1(F2) 7.5kW inverter-fed motor. through the small gear at end of
planetary reducer engaging with slewing bearing, drive around the upper part of tower crane:
jib, counter jib and tower top. Its maximum speed is 0.66r/m. because of the eddy and
constant-close brake, the start and stop of crane can be stable and firm.

Slewing braking

(1) When slewing stops, the tower crane is taking its position. But if the wind force is
too strong to taking in place for tower crane, press the SSF button, and then contact KSB is
powered off. Hence the brake acts under the function of spring. When you restart the slewing
mechanism, the braking is automatically released.

(2) Stopped tower crane, the slewing mechanism is slewing at natural state. So you can
take use of the manual weathercock on slewing motor to releasing brake, keeping it open to
allow tower crane to slew freely.

Note: No reverse operation during the tower crane slewing.
Slewing bearing is011.50.1600, and drive ratio of big and pinion is i=151/16=9.44, with

modulus m=12.
Note: when mounting slewing bearing, its track quenching soft belt should be placed

near to slewing mechanism side.
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1—HBIHL 2—47 BRIRENL  3—/NAHE 4— Rl SOk
9-2 [AlFE AL
1 Slewing motor 2. Planetary reducer 3. Pinion 4. Slewing bearing

Fig 9-2 Slewing mechanism

9.1.3 /NEZEFIHM (LK 9-3)

NG NI R B E N EAR IR RSN 3 E, AL (YTDVF132M1-4C  5.5kW)
AT RIBGENL GRS —RBEH A sh &) WG E, EdNLg (7.7 619
1670 U ZS, GB/T8918-2008) fifi &k H /N4EAE 0—63 K/ 73 i L /L8 AL EAEAR iRz
rigs). Zgld— s )a lEEEE b, i EEAARE NG b, RIS SEA
— W THORRIE B /N 2 ) IR AR
9.1.3 Trolley traction mechanism (see Figure 8-3)

Traction mechanism drives trolley by an YTDVF132M1-4C 5.5kW motor. Through a
planetary gear drum (at the end of motor is a electromagnetic disk brake), it drive trolley to
move back and forth by rope (7.7 619 1670 U ZS, GB/T8918-2008) on jib track in the speed
of 0-58 m/min. There are two traction ropes, one end of which are fixed to the two ends of
traction drum respectively. The ropes, after winded, leads to the front and back of jib, through
the jib root and its guide pulley, are fixed to trolley. Retract and release of ropes ensures the

normal function of trolley when luffing.
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9.1.4 WIETTIHLE (ALK 9-4)
9.1.4 Hydraulic jacking mechanism (Fig 9-4)
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Fig 9-4 Hydraulic jacking mechanism diagram
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T B3 0] 16 g F18) 47 1) ot AR KD ety R Tl ek 77 1) )R 88, T30 4 ) R P 98 i 428 3 YA Hs Bt
Fris B £, BTSRRI TAE o ORI G ) v R A R, TRk
HYETT R, Rk Rk o Ema, mA S THEC TR, RINE ] LAY
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Y B PR AT RS R G (A B D .

BNBE RGN FEERES T -

T3 Z: V=(0.3~0.5)m/min

TAEVE: Q=12.6L/min

2 IR E 5 7). P=38MPa

TFH47FE: H=1630mm

Tigt73: W=91t

The function of hydraulic system depends on the oil cylinder set and oil pressure
system. When lifting, hook up one mast and put it on introduction beam of climbing frame.
The introduction beam, on the nearest tower step move the eight pin shafts connecting tower
masts and lower support. Start hydraulic system to extend all pistons out to jack upper
structure up. And then hang operating claw on mast step. Move all cylinders back and put
introduction beam on another step and start hydraulic system again. Do this process three
times to add one mast.

The power transmission in hydraulic jacking process: when motor Y160M-4V1
11KW starts, it drives high pressure pump to output pressure oil (pressure is decide by load,
the normal working pressure can reach up to 38Mpa, with current of 12.6L/min) into manual
directional valve of three-position-four-pass (in the middle is a pressure gage to observe oil
pressure) which is used for controlling oil take-in and adjusting return direction. The
hydraulic oil of manual directional valve is delivered to oil cylinder via hydraulic lock to
achieve stretching and jacking of cylinder. Cylinder high-pressure cavity equips with
hydraulic pressure lock to prevent oil pipe from exploding during jacking because of oil
system breakdown. It also prevents dropping too fast with load. There is an overflow valve in
oil pump export to control hydraulic system pressure.

Note: before using hydraulic system, the users should read the detailed Operation
Instruction of Hydraulic Mechanism first.

Main parameters of system are following:

Jacking speed: V=(0.3~0.5)m/min

Working current: Q=12.6L/min

Rated pressure of overflow safety valve: P=38MPa
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Jacking distance: H=1630mm
Jacking force: W=91t
9.2 BREREMEH
9.2.1 BIERGERTIE
9.2.1.Preparation of electrical control system

9.2.1.1 THbrRFEEK
R EER Y 380V, 50/60Hz. 3= Wb Ak R i AR R 2SR R B AL AR I O AR R A O 380V
9.2.1.1 The power requirements

power requirements: 380V, 50/60Hz. Note: Here refers to the demands of power supply voltage
stability voltage tower crane work is 380V.
9.2.1.2 BSIEHIRGHILE MK
B RS AL S L, RS UT B
a) . LG
b) HECH. FHEME. TEHE GERD;
c) BT, [IFHLR . ARIERNLA . AT EN GERD:
d) HEMRGIG. JFEREES. ETHRAE . PIFERAES . RS 1T ERAS GRS 55
RIEEE
9.2.1.2 Composition of electrical control system
The electrical control system is the control center of the tower crane ,it contains the
following equipment::
a) Left. Right console;
b) Distribution cabinet. Main control cabinet. Traveling cabinet (optional);
¢) Hoisting mechanism. Slewing mechanism. Trolley mechanism. Traveling mechanism
(optional);
d) Weight limiter. Moment limiter. Hoisting stopper. Slewing stopper. Trolley limiter.

Traveling stopper (optional) etc protector

0.2.1.3 BEITHI R G HIIEE
M RS IER RS RN (BARTEE S S 0 b A R - B A ).

9-9



HS % 4% Electrical Equipment

it B
T—T‘] i 7”
: fpE A HeRAE
LA —
RARAE RRRES
SERHE | ERHE
Bl - e
T 4R —
mit L PRt

9.2-1 BBIZ ARG T RIEE]
9.2.1.3 Connection of electrical control system

The connection schematic diagram of the electrical control system is as follows(specific

details please refer to electrical schematic- electrical connection schematic)

Right console

Trolleying
mechdnism
Left console . . . Trolleying
Distribution resistance
Horn . Trolleying
cabinet stopper
}j”‘\gﬁmg S\ewimg
stoppe stopper
Weight Moment
limiter limiter
S N contrc R
mechanism Main control mechanism
STewing cabinet Foisting
resistance resistance

Fig 9.2-1 electrical connection schematic
9.22 BIERGFERGE
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9.2.2 Using method of electrical control system
9221 RAGIRTSIRERES
B ATERIEA B RGN MR RGHRME LU B MRk EE S
9.2.2.1 System prompt and alarm signal
While operating the electrical control system the drive shall be acquainted with the
following alarm signals provided by the system:
1) BhHiEES
A E SRR RVHER, IS RE AT SO
Hkzh & b HILL sl R f B AT TN Pk
b. BB G L AN 85 A S B I I R I S R S
c. T ETHiEaEEIL,
d. /NERESNE B EE
fRRRT % AR,

1) Excessive torque signal

o

The electrical control system shall act as follows when the lifting moment exceeds the

maximum allowable value:

a. The red “excessive torque” warning light on the combination control console flashes.

b. The buzzer in the control console utters successive “dick, dick, dick, dick" alarm

sounds.
c. The ascending movement of the main hook is prohibited.
d. The outwards movement of the trolley is prohibited.
Corrective action: The trolley shall travel inwards.
2) BERES
L EEEERRKAOVHERN, BIERGSEWT M.
a. WKFhE ERL el HEHRE ST INER.
b. KBNS 88 A H 3 452 ) I I P 3 8 2
c. T ETHEaEEIL,
MRERTTIE: EBATERIE, REBE.
2) Overweight signal

The electrical control system shall act as follows when the lifting exceeds the maximum
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allowable value:

a. The red “overweight” warning light on the combination control console flashes
b. The buzzer in the control console utters successive “dick, dick, dick, dick" alarm

sounds.

c. The ascending movement of the main hook is prohibited.

Corrective actions: Descend the hook and reduce the hoisting weight
3) NEMERES

W E A R K RVHER] 0% BT, HAE KRG SEW T R
a. WKEhE LAYt A UE LT LR
b. HKZh & NS 8% e H R Y IR R

i i 7
() SRR MR N 5 A S, 0 IEAE DL Ik [ 2038 M I 4 1] B0 28 B AR o
3) Pre-warning signal of torque

The electrical control system shall act as follows when the lifting moment exceeds 80%
of the maximum allowable value:

a. The yellow “excessive torque” warning light on the combination control console
flashes.

b. The buzzer in the combination control console utters successive “dick, dick " alarm
sounds.

c. No high speed is attainable when the trolley travels outwards; the trolley traveling

outwards at high speed will automatically decelerate to the lowest speed
4) B SNEEMEES

Y E I B R R VHER) 75% 1, MBI RGN RV

a. BKENG LRt TS AT NI

b. KB LIRS 8 S A I )

ELRE T
C. JHREERAER VAR, TR, Wb Dosd T BRI AT i, S EE S =
P
B | 7% BR S B ORI R4 B, TR RS
AHEA,

4) 75% Overweight throw-over signal

The electrical control system shall act as follows when the lifting load exceeds 75% of
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the maximum allowable value:
a. The yellow “overweight” warning light on the combination control console flashes.
b. The buzzer in the control console utters successive “dick, " alarm sounds.
c. The fourth and fifth gears fail to function during the lifting operation, if a high-speed
gear is applied for the lifting operation, the trolley shall automatically decelerate to

the speed of the third gear.

A\ Caution

Lifting frequency conversion control system has 75% Overweight

throw-over signal, and non lifting frequency conversion control system does not
have.
5) #850%% "N ERIRKES
2 B I A K SR VRELE) 50 %6 B 35%INf,  FIIE RGE SRR )V
a. HKBh & BB i R T AT AR,
b. THREERAER A H A, IR DU RS B IS AT i, 2 H S 58 VA
.

ETH AR R SR HE 35% B RS 5, AN HATHEE 509 5 & s 5
7 ETH RIS ] R G0 B A 50% E EHE S T, AR A 35% H Bl

=
T o

e~ ]
MO
L3

'I

0

5) 50% or 35% Overweight throw-over signal
The electrical control system shall act as follows when the lifting load exceeds 50% or 35%
of the maximum allowable value:
a. The yellow “overweight” warning light on the combination control console flashes.
b. The fifth gear doesn't function during the lifting operation, If the fifth gear is used

for the lifting operation, the trolley will automatically decelerate to the fourth gear.

A\ Caution

Lifting frequency conversion control system has 35% Overweight

throw-over signal instead of 50% Overweight throw-over signal, non lifting frequency
conversion control system has 50% Overweight throw-over signal instead of 35%
Overweight throw-over signal.
6) BERAES

M S Lk KR VHER, IR RG S TEUTT N
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a. M ETHEshggE L.
6) Ultra-high limit signal

The electrical control system shall act as follows when the hook on the rise is several
meters away from the ultra-high limit:

a. The ascending movement of the hook is prohibited.

7) ﬂiir-udjl 1;:“57
24 v B R PR A A LK, BB RGN R
a. M ETHEE) E S 5 R .

7) Ultra-high reduction signal
The electrical control system shall act as follows when the hook on the rise is several
meters away from the ultra-high limit:
a. The hook speed will automatically decelerate to the first gear while rising.
8) BIKIRLIES
T R Gk R R RRVHERS, HBIE RG2S AU O
a. MK RIS,
8) Ultra-low limit signal
The electrical control system shall act as follows when the hook height reduces to the
maximum allowable value:

a. The descending movement of the hook is prohibited.

9) BIEBERES
1 i B R R A R A UK, B KRB SAEW T v
a.  ME T RIZEN E SRR 2 5 — R .

9) Ultra-low reduction signall
The electrical control system shall act as follows when the hook height comes to several

meters from the ultra-low limit:

a. The hook speed will automatically decelerate to the first gear while rising.
10) ThEIMREIES

BARME NGB AT BV RN, AR RS SVEWTT ON

a. LME/NEMFAINSEIREEE L, WIEE R SMETR 2 RIME 2R
10) Out-of-working radius limit signal
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The electrical control system shall act as follows when the trolley moves to the end of
the jib:
a. The outward movement of the trolley is prohibited; for example, the trolley traveling
outwards will suddenly stop.
11) TIRINEIRIE
BN E R ANEATRIIEE L RGO, IR RG2S RO
a. RN NS SBAA EE, W IEAE DA I A S AR R 2 H B 2 I
11) Out-of-working radius reduction signal
The electrical control system shall act as follows when the trolley travels outwards
several meters from the jib end:
a. No high speed is attainable when the trolley travels outwards; the trolley traveling
outwards at high speed will automatically decelerate to the lowest speed.
12) TIRARAIES
HARMR/NE I BB, RIS RGN OV
a. BIE/NER I NIE s AR L, WIELE m) N AR R 2 RARIF 4.
12) Within-working radius limit signal
The electrical control system shall act as follows when the trolley moves to the jib root:
a. The inward movement of the trolley is prohibited; for example, the trolley traveling
inwards will stop suddenly.
13) TRABIRES
AR MR N AT BIBEE AR R UK, B RGS RIS [
a. MR NIZSNEA EE, WIELE LA SR m) A AR E 2 H 38 2 Bl
13) Within-working radius reduction signal
The electrical control system shall act as follows when the trolley moves inwards several
meters from the root of the jib:
a. There is no high speed when the trolley moves inwards; and trolley traveling at high
speed will automatically decelerated to the lowest speed.
14) B A RIRIE
M ) e R P T — R, B RGN RN
1 ) 0] 22 (R 3 3 B A e, Ik DA v 1) e (B % 2 H 3 22 i (RO
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14) Left reduction signal for slewing
The electrical control system shall act as follows when the crane jib slews leftwards for
faster than a lap and a half:
a. The leftward slewing of the jib is no high speed; the slewing motor at high speed
will automatically decelerated to the lowest speed.
15) M AREIES
2 ) R R — BRI, AR RS E T O
a. MBI L RIS AE L, W EAE ) B U R L2 E B HL
15) Left limit signal for slewing
The electrical control system shall act as follows when the crane jib slews leftwards for
over one and a half circle:
b. The leftward slewing of the jib is prohibited; the slewing motor will automatically be
de-energized if the jib continues slewing leftwards.
16) [E¥AEESES
8 A e — PR, AR RS AR SO
VS I IR) A (B i s A e, 0E DL sl (n) A (B 2 3 28 d IG0
16) Right reduction signal for slewing
The electrical control system shall act as follows when the crane jib slews rightwards for
faster than a lap and a half:
c. The rightward slewing of the jib is no high speed; the slewing motor at high speed
will automatically decelerated to the lowest speed.
17) EEARMIES
2 A R I — R, AR RGN RN
a. MERA RIS AR L, AR A [ U R AL B K R
17) Right limit signal for slewing
The electrical control system shall act as follows when the crane jib slews rightwards for
over one and a half circle;
a. The rightward slewing movement of the jib is prohibited; the slewing motor will

automatically be de-energized if the jib continues slewing rightwards.

9-16



HL S 15 %% Electrical Equipment

18) EIRMTERRFLLRMES

BN AT AT E B FEIE K R T Kz, 2l mod s IERRA, HAE R G oA
LURNSIVE

NIRRT AT RE 22 LAD Jidk )i 45 1

18) Forward-traveling reduction stop limit signal

The electrical control system shall act as follows when the tower crane to travel forward
at the end of the track from only a few meters away , will trigger the reduction stop limit:

After a few seconds when the tower crane traveling forward after reduction stop.
19) ERMTEZRRFLRAMES

AIEHLA AT E BIFEPUE R, Sk R BUE IR, BRGSO

SERRYIBAT AL B YR, B B L I RTATAE .
19) Forward-traveling emergency stop limit signal

The electrical control system shall act as follows when the tower crane to travel forward
at the end of the track , will trigger the emergency stop limit:

Immediately cut off the total power supply, the tower crane to immediately stop
traveling forward .
20) MEEITERERFLRAES

BN S AT E B FRTE K R T UK, el mod s IERRAL, WA R G AE
LIRNSIVE

BRI AT R 22 ) LD Yok )i 5 1k
20) Backward-traveling reduction stop limit signal

The electrical control system shall act as follows when the tower crane to travel
backward at the end of the track from only a few meters away , will trigger the reduction stop
limit:

After a few seconds when the tower crane traveling backward after reduction stop.
21) [EFRITERRIFLRAUES

BIEHL AT E B PE R, SR R R IR, BB RGSIEIT RN

SERPIBAT A S YR, BN L A R AT RE -
21) Backward-traveling emergency stop limit signal

The electrical control system shall act as follows when the tower crane to travel
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backward at the end of the track , will trigger the emergency stop limit:

Immediately cut off the total power supply, the tower crane to immediately stop
traveling backward .
22) IRERPES

R OR T 110 % A HUER BRI T 85 % AlE H R,  HL% R I 3= HJ,
BERUT 1 TAE.

a. MEARKIE R, TEANE S SN TAE LGSR LA F AR AT

b. AWigs LA RE SR, ARG HAE RSB FHLRTDIRE
22) Over/under voltage protection signal

When the supply voltage is greater than 110% or lower than 85% of the rated voltage,
electrical control system will cut off the main power supply , the tower crane to stop
working .

a. If long time over voltage or under voltage, please do not activate or operate the
tower crane to avoid any damage to the motor and electrical appliances.

b. Over/under voltage warning prompt is given on the frequency converter; the
frequency converter is has the auto-stop protective function under over/under
voltage.

(AE=E
1) R ENLE G AR IO AT A B TAF AT A0 B AT R R AL

IR
2) EMRRRIIFE S B B B R SAT R G ot S DL, A AL A T AT 32

RN UL IRE ot 2 a2 E AT I &

A Caution

1) The crane driver must check the function of the stroke limiter every time before
carrying out the loading operation on the crane.
2) In the case of lifting the torque. load or speed emergency travel buffer, the
technician must recheck the safety device before the crane is used.
9.2.2.2 BIZ ARG RIIRIE
HAE RS HIIRAE D IRAT
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1) #ETAE: WIETITREIE. BB asngiie, mIPLs Bk S e, B
25 2SR -

2) SEHMIRIEBAE: OIETIERE. RIEHERAE. ARRERIE. 17EHRE.

T3 S A B
9.2.2.2 Operation of electrical control system

The electric system is operated in the following procedures:

1) Preparations: including operation of the knife switch, operation of the total circuit
breaker, operation of the power circuit breaker in the cab, as well as the operation of start and
emergency stop buttons.

2) Operation of each mechanism, including lifting. slewing. trolley and traveling.

See below for detailed descriptions.
9.2.22.1 E&TIE
1) TIFFRHIERIE

TIFRIAE TS B AR 55— ARUE TR TIPSR AR N, AR IR R B o R T WA RS
JITPRME, AT Y FAT iR NS ERCHAS: KTAE TS, JIJTR
Wik, VL EERE. TP RME A, BCHRARM B R M AL .tk
HE R TC R B AT EKR, WA AT G R 7 Re itk — B e dE . ML IS, 2T
TIFK
TE: ARG SR B EC IO RAE, A ARbeRe KECH JIF R, 1544 R g AT # AT
2) KT ORI BT s )

N TSI HAE RIAR RIS ML, S WA AR A % F A 75mA K DAL L DR 37 W7 i 5% B
U HL DR P FEIAAE 150mA S DL B8 3 s HL DR 37 DB % 6
9.2.2.2.1 Preparations

1) operation of the knife switch

A knife switch arranged at the bottom of the first tower section , as the power supply isolation.
The handle is pushed upwards the knife switch is closed, the three-phase five wire power
cable into the tower through the upstream distribution box; the handle is pulled downward,
knife switch, upper tower power loss knife switch closed. After the distribution box of the
voltage meter will indicate the input line voltage. If the voltage meter display or voltage is
required, you must find out the reason to further operation. The driver after work, must break
operation switch.

9-19



HS % 4% Electrical Equipment

Note: the standard product with no knife switch box, if the standard demand with knife
switch box, please operate according to the above.

2) Explanation of leakage protection circuit breaker

For better use the frequency converter tower, best used the special leakage protection circuit
breaker of protection current 75mA and above for frequency converter special-purpose, or use
the usual leakage protection circuit breaker of protection current 150mA and above.

) BRI

HEERIWER R, ANAL, FEME, A ed LaWiEsss. 475
K R R O R I . AWK R0 T RIS IO RC A b, LR T R R A
RETVAN, AT T R HLARAE o BSHLIR T RL S VRO IT A WA 428 ) A 5 ) e YA e o
ERECG
A EE| LibENFLEERE, BIEARERERLTRIRE, SEERRR
HIML Rt 2ARED, BIERIE. 018, 2. HIPRFERPTIERS, BRmE.
A BE | piTRRRBRIRER, WAREREESRAGEEES, TUSEHA
S, BB HREEEREY.
A B E | UTERLFSI AN S X!
a BERSEAMESRGER, IEMEMKER. KIS LR SRAKXRA).
b. FNTHHEEEF B,

3) Operation of the total circuit breaker

The total circuit breaker can only be closed when all site preparations are ready and the driver
is in position for operation. Before closing the switch, the readings indicated on the voltage
meter has to be verified for compliance. The total circuit breaker is located on distribution
box in the driver’s cab. Its operation handle is exposed outside the box door for convenience
of driver’s operation. Except for cab power supply, the power supply of all mechanisms and

the control cabinets of the tower crane are controlled by such circuit breaker.

A Caution

The knife switch is closed, even if the total circuit breaker is in off

state,the driver's cab is also electric. Please pay attention to safety during operation,

maintenance. repair avoid electric shock.

AWarning

Before the implementation of the total power supply operation,must

check all the electrical system connection is normal, otherwise it will cause the person to

get an electric shock, electrical parts burned and other dangerous accident.
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A\ Warning

In case of the followings, the total circuit breaker shall be cut off

immediately!

a. Malfunction of the electrical control system under emergency conditions (for
example, the contact of the contactor is burnt, or the emergency stop button on the
control console fails).

b. The driver leaves the cab after work or for any personal affairs.

4) BN = ERIRETER AR AVIRIE
AL YRR 2% QFE AL T ANCA N, FERAESAT . K. B 3&
FLRE ORI o ERAE RN AR TR 25 5 1) CREWTER 38 R E AT B3O 5, mIbL=l
UL E Rl R AT L CBRUAH 220V) . IR AT DU IS w41 N IO T A5 i m L= N BRI AT L X
FRARITER . 2 1RAE I L AR A5 T T CREBT RS a8 R AR TARAE N8O Ja, "IFL=E
R IR TT o mIAL S FRYE TR 25 & b S AN BRI BER hz KT
AEE
BIFAXERRE, BMERIRDEESFLTE RS, A ZEBRIRHBEERLERE
B, IBERIE. 12, 42, HiPRFIRETIERSE, BRME.

4) Operation of the power circuit breaker in the cab

The operation of the power circuit breaker QFE in the cab is located in the distribution
cabinet. It is an automatic circuit breaker, which is mainly intended to provide short circuit
protection for various lights, electric fan and the user’s heating equipment. When the lighting
circuit breaker is closed (by pulling up the hand lever of the breaker), the driver's cab power
supply circuit will be energized (single phase 220V). The driver then may use the switches in
the driver’s cab to turn on or turn off the room light. electric fan. When the lighting circuit
breaker is opened (by pulling down the hand lever of the breaker) , the driver's cab power
supply circuit will be off. It is not necessary to open the lighting circuit breaker every time

after work when it is closed.

A\ Caution

The knife switch is closed, even if the total circuit breaker is in off

state,the driver’s cab is also electric. Please pay attention to safety during operation,

maintenance. repair avoid electric shock.

5) BEh5R1FRARIRIE
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5) Operation of start and emergency stop button

a. The start button (green) is located on the panel of the right combination control
console. It is a dual-purpose button for start and motor siren. Whenever the start
button is pressed, the ringing of the motor siren can be controlled. In addition, the
system can only be started by pressing this button when the main circuit breaker
is closed (the general contactor of the main circuit is connected with that of the
control circuit),The green power supply system on the left console lights. When
pressing the emergency stop button, the system stops, the green power supply
system on the left console lights out. In addition, when the system is started, no
matter when ,as long as the start button is pressed, you can control the horn song.

b. The emergency stop button is also located on the panel of the right combination
control console, which is a red self-lock mushroom head button. Opposite to the
start button, the emergency stop button is used to cut off the general contactor of
both the main circuit and the control circuit, as to enable emergency stop of each

mechanism.

A Caution

When the tower crane operation encountered a crisis situation, not

according to the normal procedure of stopping, or operating handle out of control,must
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immediately press the emergency stop button! Non emergency cases, the emergency
stop button should not be used for normal stopping, otherwise,it will have a great
impact.
6) ¥oHI T ESRWAN MR EFRETIRRE

N Tt T EL EE LA R R IR E SR ZE R R DL, AR RGP B | e %
AR i A NN B 365V 380V 400V 415V AR 1 HLE SR, — M BRIAFE 380V
SR (AR ITTRRAN . AR b 3 s s i R A IC (360V A I, iFRe %
AR s s AN P42 N FL S 25 2 H 380V 1 21 365V5 A A -kt 3 LR {4t AL LIS i 7= (400V
FEAT) W, TR A AR N U N R S5 2% i 380V 1 E 400V SR TR
VBt T s (415 Aedq) I, TR ) A A A I g N R IR 55 2 el 380V 1
F 415V; Gn S T YRt B R R R Ry (440V 24D I, BB AR e 2 O\ I i) 42
N HESEGH 380V 1 F] 440V,
6) Operation for controlling the voltage level of the input side of the transformer

In order to adapt to the construction site tower crane power supply is not stable or when

there is difference, the input side control circuit transformer in electric control system with
365V, 380V .400V 415V different voltage levels, general factory default access 380Vvoltage
level (excluding non-standard design).If the power supply industry low voltage (about 360V),
please access the input side of the transformer voltage level control from 380V to 365V, If the
work power supply voltage is high (about 400V), please access the input side of the
transformer voltage level control from 380V to 400V; If the work power supply voltage is
high (about 415V), please access the input side of the transformer voltage level control from
380V to 415V; If the work power supply voltage is high (about 440V), please access the input
side of the transformer voltage level control from 380V to 440V,
9.2.2.2.2 FHLHIHERIE

MRS G, R ATBEAT B HHRAE 7. BRAERHE IS0 & LRy R
VEFARANE ML o AR IR TS, RS B4R AT i aRR A Bk N T st L
b, MEREALES, TREEZIA W, BT ERERFERENEIREES . —K
Kijd, A CIREE S RAR, BIERG S BEnE AN B N CInZE IR 132 5],
HITIESEESE) . KT IREE ST <9.22.1 RGERRSHREES T,
9.2.2.2.2 Operation of each mechanism

9-23



HS % 4% Electrical Equipment

Mechanisms can be operated when the electrical control system is successfully activated.
The two operating handles and various buttons on the control console can be used during the
operation. To use the operating handles, pull up the slide block in the ball of the handle to
unlock the zero-position self-locking, and then the handle can be pushed freely. While
manipulating the handle, the buzzer in the control console will give a short sound of “tick”
where a gear is reached. During the operation, the sound-light alarm signal generated by the
electrical control system shall be noticed. Generally, when the sound-light alarm signal is
produced, the electrical control system will automatically take corresponding actions (for
example, prohibit the movement of a mechanism or decelerate the movement in a
direction).For detailed alarm signal, refer to the previous section of “9.2.2.1 System prompt
and alarm signal”.
1) FrE#5AE

TR R A & BT EEl. BT R AL, TR AME. ETRAT R
By AN, xS BT FLE = DR AL A ATE R )4 o
& T
HERLBAT, ERAFEFHULEARNR—NER, EHTEA EFF IR
G MARESEI, XMFATURAEFR TR TARIE LSRR, GFRIERSE
Y EFF R AT LU B A — R E B A B
A E B PHTRASKREN, SRRERZIRESEIEIENBIATR, £155
W EARGEMER, NEFRFEWRITRITMMAE, ARXERRER, BRRTRE
%58

1) Hoisting operation

Hoisting operation is controlled by pulling the handle on the right combination control
console inward to ascend, and pushing forward to descend. Five or three gears are designed
respectively for ascending and descending to indicate five or three speeds. Change the gear

step by step.

A Caution

In some cases,the driver will need to hook up to a certain position, but because of lifting-up

stop limit account can not be achieved,then you can use the left hand to press the standby
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button ,the right hand to operate lifting-up the handle can be increased to a first speed up

hook in place.

ACaution

For lifting the standby operation,the driver should always maintain a high degree of attention
to guard against the hook top,the hook is lifted to a proper position,should be in time to
operate the handle to zero position,if there is an emergency,please press the emergency stop
button.
2) TiEElE
AR MR ARA L BR BN & B AR o 7] SN AR IR 35499 5 EL AT A4, 1) P AR g

P TR EAE By . AMARIRAT A AR E A7 = BP0 AR 2 e = B A
FEHATIRAVERS, TR ME s, 2 sl 2 IE 0 AHZ % Ve
& R
AXRLET S, SRAEILTRNEFRIEREE, BB TERARAAVSETN A BESE
WM, FEATAAAFR TR T ARG LS B %, AFREKISE ENFRAA
U ZENE /N A — 1 AR E R,
A=

HEITENRS BIRIER, BRABRNZRFSEIEERTR/NFIERER, £F
TEFHSEMERN, NEFRFERITEIEMMAE, FLEERBR, BRHZTRE
&5

2) Trolley operation

Trolley operation is controlled by the handle on the left control console. For outward
trolley, push the handle vertically forward, while for inward trolley, and pull the handle
vertically inward. There are two or three gear positions respectively for outward and inward
movement. Two or three gears are designed for both outward and inward trolley,
corresponding to two or three speeds from low to high. During the operation, the gears shall

be shifted step by step no matter it is from low to high, or from high to low.

A\ Caution

In some cases,the driver will need to move the trolley to the jib root, but because of

within-working radius limit account can not be achieved,then you can use the right hand to
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press the standby button ,the left hand to operate the handle can be moved at a first speed

trolley inward in place.

A Caution

For trolley the standby operation,the driver should always maintain a high degree of attention
to guard against trolley hit the block,the trolley is moved to a proper position,should be in
time to operate the handle to zero position,if there is an emergency,please press the
emergency stop button.
3) [EIEE4R1E

FEREAT IR RARRT, R 22 BkEh & R TR [0 5% B £ T - e 5 3] [ml A% A BN
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b. BHARIEABMEENMN, FRERAITRENS EHTRHE.
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3) Slewing operation

Before slewing operation, when the slewing and jacking interlock switch is selected to
the slewing position, the slewing operation is allowed and the jacking operation is
prohibited.

If when the slewing and jacking interlock switch is selected to the jacking position, the
jacking operation is allowed and the slewing operation is prohibited.

Slewing operation is controlled by the handle on the left combination control console.
Left slewing is achieved by pulling the handle horizontally to the left, while right slewing by
pulling the handle horizontally to the right. There are four gear positions respectively for left
and right. Four gears are designed for both left and right, corresponding to four speeds from
low to high. During the operation, the gears shall be shifted step by step no matter it is from
low to high, or from high to low.

The slewing mechanism is normally-opened brake, that is, the brake is disabled through
energizing and enabled through in case of power failure. In the operation process, if the
slewing needs to stop, you can rotate slewing brake switch to the brake position, so that the
slewing stops. Recommended except in exceptional circumstances or in the case of an
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emergency, it is not allowed to operate the slewing brake switch during the slewing rotation,
especially in the high speed rotation. Because of the large jib in the process of slewing
emergency stop has great inertia impact caused by dangerous accidents.

The slewing mechanism is normally-closed brake, that is, the brake is enabled
through energizing and disabled through in case of power failure. In the operation process, if
the slewing needs to stop, you can operate slewing brake weathercock button, so that the
slewing stops. Recommended except in exceptional circumstances or in the case of an
emergency, it is not allowed to operate slewing brake weathercock button during the slewing
rotation, especially in the high speed rotation. Because of the large jib in the process of
slewing emergency stop has great inertia impact caused by dangerous accidents.

In addition, the tower crane is provided with the weathercock device, in case of
heavy wind when the driver finishes work, At the same time, slewing brake weathercock
button and standby button shall be pressed to open the weathercock device. If the
weathercock indicator light on the console bright green, that was released successfully and
the large jib can swing freely along with the wind, so that the large jib will not break off or

the tower crane collapse due to the weather reasons.

A\ Caution

Slewing and slewing brake operation should pay attention to the

following points:

a. Because the tower jib is very long, the inertia is very large, the slewing rotation
operation must be smooth .Speed up the handle must be step by step, deceleration
must be gradually returned.

b. In addition to the slewing mechanism with a hydraulic coupler, is strictly prohibited
to use the method of anti car to slow down.

c. Itisstrictly prohibited to use the brake switch or the brake button when the tower
jib is not stopped.

. when the wind speed exceeds 6, the use of ""brake"* switch is strictly prohibited.

e. if the slewing braking circuit system with maintenance free battery, external power
outage or in case of power failure, if the "'slewing brake switch™ is the plate to the
"brake" position, then the slewing disc brake is still working for at least one hour.

f. if the system is equipped with a rotary brake circuit maintenance free battery, the
driver must turn the ""turning - brake" switch to ""turn’ position, in order to avoid
excessive discharge of the battery.

A Caution

During the application, sometimes the following phenomena will occur:

a. Slewing is difficult and takes long time.
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b. The tower crane swings heavily when slewing is stopped.
c. The slewing motor produces great heat after working for some time.

Under such circumstance, the power supply shall be checked first, if the problem is
within the normal range of maintenance, please notify our company to assign specialists
for overhaul.

1TERE GEED

FEBRAEAT AE BT, V5 S0l A B3 & B BUAT AE Fo vRAR 1B BT SR e 2478 e VRO E
e, ABRHHATAT LR . FEATEIATATERIMEN, Rk Rk SR E SRR

o

ITEBRAE A RS & LTRSS R TARE 23R, RERTT, AR EEAT
FALEATT S P, T AR B = AT A o RS, N 58 AT Az 4 21
(ST =PI ERe eI = P Vel A sy NP = A = P A R = A R Tl = VAR
A GEE | BRSO, TR R BB ] B AR AL

4) Traveling operation (optional)

Traveling operation is controlled by the handle on the right control console. Pulling the
handle to the left, the cart travels forwards; while pulling the handle to the right, the cart
travels backwards. The handle can activate two gears while being operated left or right,
which corresponds to two traveling speeds from low to high. To start the cart, the handle shall
be pulled from the middle gear to the low-speed gear, then to the high-speed gear, whereas to
stop the cart, the handle shall be pulled from the high-speed gear to the low-speed gear, then
back to the stop gear.

ACaution

Unless emergency occurs, it is strictly prohibited to pull the handle

directly from the high-speed gear to the stop gear.
9.2.2.3 fRMlRTHEE
AxE=E
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d. INZINEPE RS BMEHIGE . EHPEH R SR ERERRET, THEBIIRAE
WIELT;

e. WMBEEXRS, FEBRBRANTHITIERBIEE, MERENR, B2
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9.2.2.3 Inspection before operation

A Caution

a. [Each time after powering on and before operation, the operator must first inspect
whether the switch buttons (especially the “emergency stop button”) under the
empty-hook state, the operating handle, brake, range limiter and protection switch
are operating normally;

b. whether each limit protective switch is properly regulated (specific regulating
methods shall refer to the relevant chapters in the operation manual);

c. whether the electrical control system practices the corresponding protective
functions when each limit protection switch acts (refer to the above-stated contents).

d. Incase of any failure, the machine shall be stopped immediately for inspection &
overhaul; the tower crane shall not be put into operation unless the failures or
safety potential risks are eliminated.

e. Inthe event of moist weather, please check the electric control cabinet and
resistance cabinet each time prior to powering on, if condensation problem is
discovered, the crane shall not be started and shall only be used after the steam
evaporates or other desiccant measures are taken to protect the elements from being
damaged.
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9.2.2.4 Overhaul and maintenance

The electrical control system shall be regularly overhauled and maintained to eliminate

breakdowns and safety potential risks, as to ensure normal operation of the whole equipment
and prolong its service life as well. Specialists with relevant occupational qualification shall
undertake the overhaul and maintenance work.Specific as follows:

a.

every day to respond to the electrical control system for appearance inspection, to
prevent electric shock and electric leakage and other accidents.

often check all wire cable without damage, such as damage should be promptly with
electric tape wrapped or replaced.

when the motor has overheating phenomenon to be checked in time, troubleshooting, and
then continue to run, while ensuring good lubrication of motor bearings.

motor parts of the brush contact should be kept clean, brush contact area should not be
less than 50%.

all electric control box, distribution box should always keep clean, in the case of the total
power cut off to remove the dust on electrical equipment and electrical components.

the switch of the trip switch of the safety device must be sensitive and reliable.

the motor and other electrical equipment insulation is good, the insulation resistance
should be not less than 0.5M.

motor, grounding resistance cabinet and other electrical equipment shell grounding
terminal shall not be greater than 4 ohm.

Check whether 1. AC contactor card, pull side, burning of contact phenomenon, if timely
repair or replacement.

check wiring whether there is loose, heating, ablation and other phenomena.

A\Warning

If the abnormal phenomenon in the maintenance of the above, please

timely fastening, repair, replacement, adjustment.
9.23 BSERMHS
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9.2.3 Electric diagram symbol
9.2.3.1 Graphical symbols for accessories

Table 9.2-1 Graphical symbols for accessories
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‘ @ Buzzer D Resistance Voltmeter
Heater <E :'
tt:l Horn Socket
L . |
Lightning
f Axial fan
arrester |
[] Fuse gear ® Light
9.2.3.2 Graphical symbols for switch
Table 9.2-2 Graphical symbols for switch
J Contactor Emergency Three -pole

i

\

Main contact

G

Stop button

circuit breaker

|
AWL

l Tow- pole )L Single- pole Limit switch
\T — circuit \ circuit normally
breaker breaker open contact
Delayed
Limit switch ‘
disconnection
normally Flat butt
normally
close contact
open contact
Delayed
‘ Normally Normally closure
\ open contact close contact normally

close contact
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Delayed
L)L Four- pole
disconnection Relay or
circuit ]
normally contactor coil
breaker
close contact
m Power delay [:: Power delay \li Switch
relay coil ' relay coil - contact
Delayed
b4 Thermal
closure I | Temperature
22T circuit 40
normally T 3 | switch
‘ ‘ breaker
open contact
Lighting y—y—‘
®_—— | Zero position
}_\ lamp or fan ]r’
switch
switch
9.2.3.3 Graphical symbols for wiring connection
Table 9.2-3 Graphical symbols for wiring connection
J_ Connection Connector
L Earth wire ) i
- point plug
Reference Connector
—E= O Terminal \|"
arrow Socket
9.2.3.4 Graphical symbols for electronic
Table 9.2-4 Graphical symbols for electronic
Temperature } Rectifier
[} Potentiometer <
sensor diode
e Single phase
s ¥ Switching L I‘;.,.“;;;—J/J
bridge 7o S Encoder
Power Supply o
rectifier

HS % 4% Electrical Equipment
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Lo

A AL
—
AN

1

Transformer

Phase
sequence

relay

9.2.3.5 Graphical symbols for electric motor

Table 9.2-5 Graphical symbols for electric motor

! .| Three phase Double
Electromagne | . X
: 'l inductance winding
tic coil :
----------- coil motor
Single coil Double coil Single
? Electromagne F Electromagne winding
tic brake tic brake motor
Three | ] Close type
Slip ring
winding electromag
motor i
motor netic brake
L J Open type
electromagne
/ \ tic brake
9.2.3.6 Graphical symbols for operations
Table 9.2-6 Graphical symbols for operations
1 e’ Hoisting-up f-'\ Slewing- left Iﬂ Trolley- out
—
'a' Hoisting-down ’-\ Slewing -right tun
— Trolley- in
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m Traveling ﬂ Traveling
—— — X
=" forward — backward

9.2.4 BE[RIEE
9.2.4.1 BRRIBEIXF/F SRR
9.2.4 Electrical schematic

9.2.4.1 Electrical schematic symbol introduction

Table 9.2-7 Electric diagram symbol introduction

Vzani=) V™ |

= “ . = “ )
H Introduction H Introduction
Symbol bed Symbol vl
HINV AR T e floisting PLC {25 41| Controller
Inverter
Hoistin Lightning
PGH AR THIEE S & FLM )5 B A Protection
Encoder
Module
Hoisting Switchin
QFH T 5L Circuit VeI/vC2 | FEHiE 8
Breaker Power Supply

. Switching
H F F12/QF1 . .
Ry | oisting Fan | QRLZ/QRIS | pp by | pover Supply
QFHF 52 Circuit /QF14/QF1 i Ci "
Breaker 5/QFA o treut
Breaker
RHB T 2 H01st}ng]3rake OFE fﬂﬂl%%%ﬁﬁ% Cab Circuit
Resistance S Breaker
_ Brake
KHB il Bl 25 F frh 2% PV HJER Voltmeter
Contactor
KAHU/KAHD Hoisting
/KAHL/KAH | 2Tt H ) 4k H - —— :
\/KAHB1 /K 52 Auﬁlilary QF ST R 2S Main Breaker
AHB2/KAHA eray
Slewing s o Starting
SINV [ 2 A A KMC Ja Bl ik 2%
Inverter Contactor
Slewing
QFS [E] 52 T 1% Circuit KM SPEflEE | Main Contactor
Breaker

Slewing Fan

QFSF1/QFS | [a]%% XML %

Phase Sequence

o P Circuit KAP 2k B 28 Relay
Breaker
QF30/QF31 | [A%E4% & 23 Slewing SEM s Emergency
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/QF32/QF3 &3 Transformer Button
3 Circuit
Breaker
L Jacking e | Starting Power
T 22 3k By 1% . JA 3 LR R )
QFP 51 Circuit HP AT Indicator
Breaker & light
R Brake
- Slewi Brak |5 X BE
RSB (=] & o] 2 B BH ew1ﬁg rake SSF R Weathercock
Resistance Hl
Button
|EvIEE lewi Brak s
KSB E%%me%@ Slewing Brake S) i | Bypass Button
e Contactor
Slewing
[ 2 T -3 Jacking - Starting
KPP SST
Bfih 2% interlock JA BN A Button
Contactor
KASL/KAR/ Slewin Slewing &
KAS1/KAS2 | [af% e i 4k v Auxﬂiaf “sp 5 4 T B Jacking
/KASB/KAS A Y SR Al interlock
Relay
F control
e i i yaksel Moment
RIS S1 Edd
S E%’%fﬁmﬂ CWIRE BEE IML/HMA | 100%/80%3 100%/80%
7 Control _ i
7N Indicator
HE Weight
V30/V31/V . " Fly-wheel
SOV e — b v whee HLL/HLC | 100%/50%%8 100%/50%
40 Diode . )
7N Indicator
NS — A}t:':,i
R30/R31/R i Resistance S7L Zﬁﬁiéégli- Left Cogsgle
40 (A Zero Position
. . NS — A?%i .
V34/V35 e — RecFlfler S7R Ziﬁféé[j.? Right Co§s9le
Diode 7 Zero Position
KA80/KA81
/KA82/KAS8
Fan Circuit | 3/KA84/KA | BRAZAFIE]ZE | Limit Middle
FF X
) PR M 4% Breaker 85/KA86/K 2% Relay
A87/KA88/
KAS89
Control
OF10/F11 EH| R AW | Transformer %igg%ié PRIk | Limit Middle
i &3 Circuit 3 2% Relay
Breaker
: 100% /) FE R 0
VINV A AR i 52 Luffing SML1/SML2 ] 52 ‘190@ Momeﬁt
Inverter . Limiter Switch
VAP
_ Luffing 80% /15 PR 80% Moment
ZIs e * )
GEV A2 it % Circuit SMA il 4% Limiter Switch
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Breaker JFok
_ Luffing Brake JIHE B FA T Moment
RVB A i i1l ) HL BEL i SFS . anti—loose
Resistance x .
Switch
KAVI/KAVO NN ; . = .

/ AN R A 4k B | Luffing Middle 100%FHEEFE | 100% Weight
/KAV1/KAV P Rel SWL - Limit Switch
2 /KAVE elay m witc
SVEL/FC/B | iy o Luffing Limit 70%EH =R 70% Weight
L/BC RIEIRALITR Switch SWH HIFE% | Limit Switch
SSL Bl IR | Slewing left SH 35%H =R 35% Weight

*% Limit Switch il o Limit Switch

N SHUL/SHUC . .. ..

SSR [l # AR | Slewing right /SHD]{/SHD EIFPRAIIT | Hoisting Limit
xR Limit Switch c x Switch
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10.1  VWRIETFAEEE

D ORI T 25 B AR SE LA FH i T 838 4T DL AOE B I 4E 4 IR TR S A0 B, N1
1132 P A5 FH 0 I P e 122 B A 5 R B I T B
10.1.1  RETITF 2 B 4H %
VO TOUTT 2 8 ) 2 245 o R o 3 i 25 i 1) PRI AR AN R U B 15 04T . 236, ik
WE R ATEE, PARTIERS MRS AL E O B 7 73 7% RS R4 A 2 i 5k
St YA I AT R NN R R CGAVE B BURERED . SRR RN B AT
(A
10.1.1.1 FEZHEENS, XL, MR MEIAS R AR IR . B AL, BRI
S UL P AL E BEAT o ATATANES SI /AR I 1 55 14 mT i R AR T
10.1.1.2 VRS T2 B A0 FEL S ek SR A IR AP L 22 e A i A SR S DA S v 20 RN 32 R Al
AL E
10.1.1.3 R HTHl T 2 2 v 45l P ) FEL DI P AN ) 350 0 1 B I SR . FES AR
R B A, SR KA w4
10.1 Hydraulic jacking device
To guarantee the normal operation and correct maintenance of hydraulic jacking device,
you should do strictly according to the instruction of the device.
10.1.1 Assembling of hydraulic jacking device
Complete the assembling process according to the instruction. In assembling, the
high-pressure oil pipe should be fastened in case of replacement and shaking, besides, it
shall meet the requirement for bending radius and stretching condition. Pay special
attention to clean the inner pipe of high-pressure oil pipe and soft pipe.
10.1.1.1 In assembling, get the right direction and position of motor, oil pump, oil cylinder
and the valves, depending on the instruction, because any nonuniform or irregular
fastening would result at deformation.
10.1.1.2 The motor, oil pump and valves of hydraulic jacking device should be installed
where the heat radiation and cooling air of oil tank are not limited.
10.1.1.3 The power supply voltage and power should meet the requirements of the device, as

required in instruction.
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10.1.2  JABhERAE
FEX I AVE I Z AT, SERHAR A AR I g A LS A BEAT TR AR A . AR B T A
A I 4 B2 B N R o XA B AT IR R B B, IR IV R Ao
BEERE.
10.1.2.1 AR
VU T T2 T8 9t A A ) ) ot LR I 2 R A 0 B 2 H RIS 328 ) CREL S P
anAE R JEARE e EIRERRED o ARV AT AL, JR R A, (B4R
g 77 3, A e O En BRI, CABT A PIEE N . ARV, BT
WER AR, WAL 2218 TR, BOSIERAL LB AR AL E
10.1.2.2 /746
X AR A B B 0 5 A R AR, D6 2507 R A1 3 ey ) AR
FEPAT R
10.1.2.3 IR A e e 7 1)
oy A Ak S bR e e U7 1) 2 B ARVE B T 1A M — B AR B . BRI R A
HAE DR TBCRN LS W IR (A 38 S5 HEAT o WERE A2 PTAR D , Y IRAE VR S
VEIC Bz s A E i J7 0] o BRI rETLIS R AR B R 30 07 2, BB R ) = b
it
10.1.2 Starting
Clean and check the oil cylinder, filter and oil pipe before filling oil. Both cover of
cylinder and sealing lock of filter needs to be good. Pay attention to its installing
quality and accuracy for devices with air filter.
10.1.2.1 Filling oil
Choose oil for jacking cylinder as required on Instruction. Filling oil methods are
filling mechanically or manually, which both needs filter net to prevent foreign things
into. When filling oil, make sure the oil level reaching up to mark position, since oil
level will descend slowly because there may be air or something else in cylinder.
10.1.2.2 Pressure oil tank
The pressure oil, taking nitrogen as necessary pressure, should be operated strictly in
accordance with the technical process by manufacturer.
10.1.2.3 Oil pump axis rotation direction
It is important to check whether oil pump actual rotation direction is same with the
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marked direction on device. The detailed inspection can be done after releasing coupler of
motor and pump. If the coupler is removable, confirm the rotation direction through no-load
running after fully filled. In this case, motor shall be operated as point-moving in order not to

damage oil pump.

10.1.2.4 JAzh#RAE. AR

1T IR B G AL AR R, LIS S N SV fl) 3 R X VL T2 L ) R AR
B (ZHh R T EE 3, EA SRR EE ). %2 S AL,
TR HRPR R SRR i RS (] 1 i A A T 3 TRt FR v 2 AR I ) B4
VDR

HALE A, NS A BN TE M BT AT I AR %
BTG BRGH R BB D BE .

X KRR I T B 0 As SR RR IR R ARSI AR . SR AR A
Al F I A AR TR0 R e BRI A B T 3R AT . HESRR 25 SR A h R N R
TN R BRI 5 AR HEAT 1

FAE BN BT B . T R0 I gL sg i) B TR+ BA
BATRE AR 1—2 IR, FEMGLIE ZEATAT IR AT BIAR PRI, LT I 45 CE Fh BLTHAT 2-3
oo FESLIRAESEER IS, AR BV N AP 78 BFR S HIALE

10.1.2.4 Starting operation and pressure releasing

Do commissioning as the instruction (for motor and oil pump with special
starting process and for knowing about pump structure, oil-inhaling height and friction
waste) because the structure of oil pump varies from different type (some are
starting-without-load, while some are with-load type).

Before starting motor, guarantee that all valves on input oil pipe are open. The
motor is operated as point-moving. Check the oil absorbing function of oil pump.

The special-pressure oil tank should equip with special pressure oil pump. The air
in pump shall be released when using pump to contributing air exhausting, until there
is no air at all. Adjust pressure valve and oil pump as low pressure.

For small-specification hydraulic jacking device, its pressure releasing is
completed by oil cylinder, i.e. jacking cylinder works at whole stoke 1 to 2 times.
When piston rod of oil cylinder runs to and fro, stop at cylinder top at least 2 to 3

seconds. After this, oil in cylinder shall be refilled to mark position.
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[A =
ThAE B H RS ARE
10.1.2.5  Dhagdlliak
1) EDRENR /T, FraMmn. mEsblsE, TR, 2 38, 25
%)
INE P
2) T I3 ] 1 (i A ) CE B/ e AT AT R A
3) BRI AR HIE T, WALE IR, B R s i R e A AR AR
F 30X o By o) e I e 2 0 5 ) e b

A\ Caution

Sufficient space in oil cylinder is needed.

10.1.2.5 Function test
1) Before test, all valves should be close, such as current valve, throttle valve, load
self-lock valve.
2) Pressure control valve (relief valve) is still adjustable in the lower pressure.
3) Manipulate one-way valve control handle and monitor pressure gauges. Control
pressure valve slowly rises to the desired working pressure area. The flow control

valve is fixed to the appropriate pressure value.

(A=
4) EETR, AMEETERE.
10.1.2.6 7T I E R
TERE UL J74% i 1304 T FE i, R A RE BIA e 1 TAE R 1ok,
NP B (B R B Sy dl i R B T2 T RE R 1k A, AT I M B
L TAE K 7o BAA R S R (B — ARCAE e 42 ) 1 B At e B v

A\ Caution

The pressure when regulated shall not exceed the maximum.

10.1.2.6 Warning of pressure regulator
When regulating pressure by pressure control valve, pressure can only reach up to
the specified operating pressure and shall not exceed the specified maximum value.

In order to avoid excessive power consumption and overheating of the oil, it may be
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appropriate to reduce work pressure. The maximum pressure value is generally

recognized on the pressure mark of control valve or other valve.

(A=

ZEREEIEFRECH, REFTAEHITE/RET.

1 ThREMNASE A m, ] F LR I (G B PR EAT re A 4R

2) BARZHT, NAT AR IO L NN T .

3) WA TAEREE N 50°C, AR 70T,

4) WL R E TR B A, (2910 /M), R B el S gies

5) J TG B 1 DO RE A I A i B T i (R (R 4D . b ag i
AR R R O by AE

6) FEALAE A U A I RE BAT RIIE W s AT 2 e, MRS AL T K
M TARREER 5.

A Caution

Safety valve and pressure control device is sealed, and pressure

regulating without permission is prohibited.

1) After function test, do electrical control by solenoid valves (configured).

2) Before the operation, check the tank level. Add oil if necessary.

3) The oil tank temperature is 50 ‘C, and the maximum may not exceed 70 C.

4) After the hydraulic jacking system working for some time (about 10 hours), you
should clean or replace the filter.

5) The pressure lifting device function life depends on the quality of the oil (ie: purity).
So use specified oil as required.

6) After short-term normal operation in accordance with the provisions of the manual,

you should check the operating temperature of motor oil, bearing is normal or not.

10.1.3 4B
WRTT 2% 8 R YAE 2 /T, POEME T FIHLE
D ST R A R, SRR SGE S A BRIENR 9.1.2.1 &), [F
I ZR G0k B N R L2 P s (s RSN A 55
2) AR R AT
3) EFTIFRURTRT R B, J8 SRR RFIE R, LA 1ET5 4,

10-7



ZHEF Installation and Operation Manual

4) eI, MR ER SR, CIBAEFE RN RESI RS E, (W KME
TFR KA.
5) MERIE &R AL

(A=
LR 1) —5) &REEL, IEHTHRGEERE!

6) RALEEIT G, MNALFBET5 Gttt . AT & B AR FE R i v R
7) ARG EABTEN)E, Ni% 10.1.2 = EsEAE, R E DR

10.1.3 Maintenance

10.1.4

Before the early repair of hydraulic jacking equipment, you should follow the
following rules:

1) When opening or removing valves, tubing, you should release the system pressure,
besides take safety precautions for the system. (eg: with support reinforcement);

2) The tank should be vented,;

3) When you open the hydraulic jacking system, the surroundings should be kept
clean to prevent contamination;

4) During the maintenance period you should take the necessary measures to prevent
irrelevant personnel to start the system devices (such as: turn off the main switch or
the power supply).

5) Prepare appropriate metal plate:

A\ Caution

The system device can not open if above 1) to 5) are not

implemented!

6) After the system unit is opened, you should be prepared to anti-pollution measures.
Cleanliness should be maintained well;

7) After the system device repair is completed, you should check the system

performance.

Ye3 RI7
VRS TOUTH 25 B A P  SE F A 2oy A A R (Kl by AU R 2 I 49 £k
It RGURE N E LY ORTR A AU AR RO o Al 5T R 4E97 DR TR NS
FAIRLE |

1) RT3 B E IRISAT 40 — 50 /NI e, MIAS A AR i, T U B e g
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2)

3)

4)

5)

6)

7

—

AL, A PITAT I EE TE 45k

BRI Hiz4T 2—3 H ), NMisE s a s 405E). BAARRTRYE R
0 G P8 m it Y F) A e ] Sh R e PRI AR

WE T B iz 4T 1000 — 1200 /NS JG, SHe— UG o FESRIET,  NOGHAE Y
FRFAAR FRIIBOEEAT PP TR BRAC B . [RINEAE St i, AR A g A, e ZE AR
BAb B (AT IESR AR E, N A TR A RURL, 06 LA 5
AL E)

AR P RN E R B . AR 2, AR RN, HRERE. H
FATAEIIIBN, S I (b e AR S AL . VoA AL 2T b R

I 28 A A B TE R S DL o X ARSI e A BOE A A B . K, Xt
AR R B I B 4

TR B P B I A AR AL 2 IR LRI E 1 AR s 0 A0 AR iR B 32
I, KRk, PUREFIE®R E1T.

XU TR B CARPERE AN AR O N WA B o R0l i g4l 1, B
AL T R B A TR T

10.1.4 Maintenance

All removable parts hydraulic jacking system is in stable oil, and there is no need for
too much maintenance. Focus system maintenance on the motor bearing lubrication.
Maintenance of other parties should follow the following rules:

1) After the first time of running 40 to 50 hours of hydraulic lifting device, you
should check the oil tank, clean or replace the filter element, and check all oil
pipeline joints.

2) After running hydraulic jacking system 2 to 3 months, you should check the
quality of oil (ie: purity). Specifically, determine the probability of oil change
according to the degree of pollution or working time of oil.

3) After running hydraulic jacking system about 1000 to 1200 hours, the oil should
be changed once. When changing oil, clean the remaining oil inside the tank. If
necessary, replace it. (The device which is equipped with air-dry filter should be
checked desiccant granules and if necessary, replace it.

4) The oil level in tank should be checked regularly. For excessive oil consumption,
you should find out the reason and troubleshoot it. Daily consumption of oil should

be added to the oil level mark. Contaminated fluid must be replaced immediately.
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5) You should check for leaks oil pipeline often. For loose parts or connections, you
should check and fasten them. For damaged parts, replace them.

6) All motors, pumps, valves of hydraulic jacking system are required to be checked
to work under pressure and temperature, in order to maintain normal operation.

7) Work performance and working conditions for hydraulic jacking device should be
inspected regularly. In particular, the pressure control valve should be checked for its

adjustment pressure is in compliance with the working pressure.

10.1.5 EM4EyIRI7
BRI A BigAT — BT 2 )5, BrA USRI T 4 /IR . MRS R B 1
FRAFNE P I AR SR A, s LR OR IR A% (8 F U0 - I 2R AE 6 SR W IEAT
— o YERIERS, PO WRTE CREEZI5 000D LS . i
ML MR RAVES RS AT A dEORIR . AR ORI RLOREE S B A IS
FE, VAR G gy e SRR B 45 ¥ 5 A B 9L I B e

10.1.5.1 JHi B T 1) SR (R A R I R 4

10.1.5.2 & HALED DRT7 1) B AR 1R SR SR FH T 00 A 38 o Jo B P T A 306 5 s vl AT 415
[FIEE R P REAE G SE 4 0 5%, M e HHAE S DR IR RN R] 35

(A=
BRER: fIABRETAEERN, NMEAFBFRBEEE.

10.1.5 Regular maintenance

After running the hydraulic jacking system a certain time, all hydraulic parts
should be maintenance. Depending on the type and working conditions of the system,
regular maintenance should be carried out once as the specification requirements
within five years. In maintenance, check and maintain pipeline gas, oil quality
(especially contaminated) as well as pumps, tanks, valves, filters, and other magnetic
filters, keeping the cleanliness of the environment to prevent contamination. Damaged
or worn seals or parts should be replaced.

10.1.5.1. Fasteners of oil pipeline should be checked, tightened or replaced.
10.1.5.2. The best regular maintenance is to take replacement treatment. Old pieces can be
sent to the manufacturer for repair. Meanwhile users should be ready to do the record,

and to develop a regular maintenance schedule.
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A Caution

When Opening hydraulic jacking system, you should maintain good

cleanliness.

10.2  Ti+#dh
PERUTTT 1] 58V B XU
RFAT T2 EE =16 K / (2T 58 A B/ /NE=R ) 7 %)
WIEE TEHEE=14 K / F(H =T 50 A H / /N=KJ) 6 )
10.2 Jacking data
In jacking tower crane, the allowable wind speed
The wind is parallel to jib =16m/s (equivalently 58km /h=7 level of wind force)
The wind is vertical to jib =14m/s (equivalently 50km /h=6 level of wind force)

10.3  ENLIPE
10.3 Tower crane balance

25 B K pE
i.ﬁﬁkg m 35.0 40.0 45.0 50.0 550 | 60.0 65.0 70.0
Jib length:
i H A .
N 1764K
Hook Tower mast 1764Kg|1764Kg|1764Kg|1764Kg|1764Kg|1764Kg|1764Kg|1764Kg

counterweigh

DR sy

EE% iNIIGA
Trolley A/ 221 | 371 | 36 | 336 | 308 | 251 | 251 | 16
di Trolley with tower

Istance mast

D(m)

104 FRAETT RIS 4R E

BEML A = P AR A 2 I e B 701 B AR T 40 0Ok SE L . 7R85 5 L3
IR A5 R D A 1 72 R S HLE JERIUR R GRS ) o FEREHL E3E bR e 57k
T, FERENL LD bRAE T O TE RS EIE T . AR B PRGN R T A T I R A
HHI.
10.4.1 FroAETT 2 %E

155 B ARUE T ESZAT AR A R, DRI, GRS, SRR AR E T B2
M, RN T B 22388 Srbrey . W1 BRSSP Af0y: 15 3ERESY, 17 ke,
PR IR L .

10.4 Jacking and dismounting mast
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The change of working height of tower crane is realized from the change of mast
quantity on tower crane. The increasing and decreasing of masts is completed by operation of
tower telescopic frame and hydraulic system. This chapter is mainly about the jacking and
decreasing procedures and announcements.

10.4.1 Assembly mast

The main chord of tower mast are two kinds, so when installing masts, you need to
mount tower mast from bottom to top according to the mast type. The tower masts from
bottom to top are: one base section, seventeen masts. The order is very important, so please

don’t confused,

NS Oy Ui . ) BRRRE A sk, A0 A B.C. D&
— o FEAEFTHTELRS DU A PR AR I A B
PR R
1. W2 RM A (D A B ) AHEREE.
2. ATERSEEMR KPR (D FFIC R A2t s E (LR 9-1).
3. BAMRHETTILA 20 T BRI RCAE i . ARECINIRRRIRAE AL, WREEERN, A
G
4. IERETHE JIHE 1240NM=320%.
5. B B IBCHRAR B A A B A BT
Assembling of mast
Tower crane masts are split-type, and during package four pieces A, B, C, D as a group.
Before usage connect the four pieces into whole using special bolts.
Key points of installation of mast
1. Two pieces with hoisting steps are connected together (D and B)
2. Two pieces with ladder fixing plate should be placed side to side (D and C), See Fig
9-1.
3. The whole mast needs 20 special bolts and the nuts should be inside, bolt top outside.

4. The pretension moment of bolt is 1240NmM=+20%.

5. Connecting plate of every piece should be mounted inside the angle steel.
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DFF el

=

KBS, B5T R RBRERGIEEZANIAN. (40
[B9-1) BT 8 EKIRIREEZ AWM, BESHFEREALS
TeF 2R & 2 i in) i o

Note: when assembling the tower mast, the connection plate of single piece of mast
should be at the inner side of main chord angle steel. (as Fig 9-1)if the connection plate is

at outside of angle steel, there will some problems: the platform would fail to mount or

the climbing frame would be tilted.

Ny

10.4.2 AR#ETTIEIE
IHIE IS AT S Al DA B Rl e, BT KE 3 K.
TERHZL 2 AT ARUE TR AT TTHI 2B i — . (LA 10-2)
e AR SE M LAR , 0T AR 2230 o 222 e B AR E A T~ S m] P 4 22 ]
SELERRET N, PART LT st S50,
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10.4.2 Passage of mast
Passage basically includes two kinds. One is 3m with four guard ring.
Ladder is installed one side of mast with steps, see Fig 10-2.
Ladder is installed before the completion of hoisting mast. After installation, fix the

bottom ladder at the bottom of mast with plumb to avoid swaying during hoisting and lifting.

I ©)

1- BRFHCEEZE  2- K
3- HhrEES  4- BRTREER
5- 4
10-2
1. Ladder connecting frame 2. Wedge plate 3. Ladder fixing hook
4. Ladder fixing plate 5. Pin shaft

Fig 10-2

10-14



ML Tower Crane Jacking

10.4.3 FRAETTERE T &

WEm RN 7 MRESE & . AL EHUEF G 2R TRER ARy R AN S
FE Nl 3 T

@A L 2 B AEARAE TSR T 20—l

EBsRAEARMETT AL SE TR G, WO AR 222080 o 9By IR TCREFR BN R I BT 22085 1 S [
SELF o

W a1 17 R HETERR TE AR TR IR AT L, FH YA M10>40 iA% ., [ & 5
B e Lr (L] 10-3).

AP LT, H 870 JF LIS %E « KAA=AT 2 HIDYAS 8570 JF FIAH [ 8 74~
1 E (WA 10-3).
10.4.3 Mast resting platform

For standard-height tower crane, it has seven resting platform in total. For the
convenience of mounting, the ladder is the kind with two guard rings at the bottom. Ladder is
installed before the completion of hoisting mast.

After installation, fix the bottom ladder at the bottom of mast with lead wire to avoid
swaying during hoisting and lifting.

The rest platform is open to ladder and place it on mast web member, fixing with four
bolts of M10>40 and fixing plate. (Fig 10-3)

Insert two railings 1 and fixed with cotter pins of 870 and then place railing 2 on railing
1, fixing with four cotter pins of 8%70. (Fig 10-3)
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FEFFL FEFF2
O
‘ o
2\
A R
7@ [ T |
I ]

1- BB 2- BB 3- BETHEEW
4- BEFREEmR 5- 8401 6- [EEHRIR
7- 1842

1. Ladder connecting frame 2. Wedge plate 3. Ladder fixing hook 4. Ladder fixing plate
5. Pin shaft 6. Fixing backing plate 7. Bolt

4 10-3
Fig 10-3 Platform installation
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AT BT 6 LR 10-4.

The installed resting platform is shown in Fig 10-4.

K| 10-4 Fig 10-4
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%7\/%\%2 ﬁ%’fi%:
ST B AEEE B b B AL E N A B T -
L. AU H G — A — MR T 6

o> o

2. EENL AR R R T AR HERE i, R EUE T G R A KT DA AR AE

ST 6 BAR A E 2 0K 10-1.

The principles of placing the two kinds of resting platforms on tower body are:

1. When hoisting each time the last mast ought to have one resting platform;
When the installing height of tower crane is more than its standard height, the distance

between the passages with two resting platforms is not more than four masts.

The detailed position of resting platform is shown in Table 10-1.

% 10-1 Table 10-1

17 [ e 72 2 E
Fixed type installation
16 | 17 N A E X2k E |A
Travelling or base frame fixed type installation

15 E [A A
14 E |A|D |D
13 E |A|D |A |A
12 E A ]|JA |A |A |A
11 E |A|D |D |D |D |D
10 E |A|D |[A A |A A |A
9 E A |JA A A |JA A A A
8 E |A|D |D |D |D |D |D |D |D
7 E |A|D[A]JA|A|A|A|A A A
6 E |A|JA A |A A A A A ]JA |A |A
5 E |A|D |D|D (D |D|D|D|D|D|D|D
4 E |A|D |[A A A A |A A A |A|A A A
3 E |AJA|A|A A A A A A A A A A A
2 E |A|D (D |D|(D|D|D|D|D|D|D|D|D |D|D
1 E{A|DIA|A|A A A |JA A A A A |A A A A
0

W |o0|1|2]|3|4|5|6|7|8|9]|10]|11|12|13|14|15]|16 |17

#5-1 WHEHER

Table 5-1 Aisle combination

VT 0 RoREERETY, 1-17 RonbrdETr.

AEEHE S S PETREMSEM, 4 AL Dy E =FRE
2 B TE A S [ e B U= (201 OR)EE SR E, S IARAETTI, Al fzaEiE
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BEBIAA—-E@EEE ES D Xl
ETEAT], UHENEE LI, %«
BTEMIE D k. il AL D 2 RERET
e & 4 iE 2 G R E H AT HE %

Note: 0 indicates the base section and 1 to 17

indicates the standard section.

The passage components are used together with the

tower mast sections, including 3 types of A, D, E. N

JiTE=
N

The passage combination in the figure is that of the -
highest tower bodies (201m) of the fixed and attached <

tower cranes. Mast section can be added according to the

~—21

aisle combination table. I

Each tower crane has only one set of passage E, g

which distinguishes itself from D with a door. The door

on passage E can be dismantled and mounted to passage 1% 10-5 Fig 10-5

D when necessary. Passage A and D are assembly mounted with standard section

configuration and according to the combination in passage combination table.

10.4.4 BCETHITHE24E
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B MRAEER HER T ORI, €M #Him N EMILT . HEHTTTESR ETE S
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10.4.4 Connect the jacking frame

Before the jacking frame is connected, make sure the hydraulic system of the tower crane

is operating normally. For details, see relevant sections.

Start the hydraulic pump station, and check whether the jacking beam is locked with
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brake plate, and if the step-changing brake shoe on the frame is in open position. Jack up the
frame with hydraulic cylinder.

When the jacking fame is close to the lower support, pay attention to the relative position
of locating pin on the lower slewing ring support to the locating hole on the frame. If the
position is not suitable, calibrate it with a crowbar and plug the locating pin into the locating
hole. Continue to lift up the jacking frame until the mounting hole on the frame aligns with
the one on lower support. In this case, wedge or chain block can be used for position
alignment.

Connect the frame with the lower support with 4 pins and fix it with cotter pins. (see
Figure 10-5)

10.45 35| R
LRI % (LA 10-6)

FH 51 HE B 51 BEGE T AR B A0 I 5| BE PR T BK-P O 5, IR N, W ST
Mg, AE TGS i Bk AU E, SR B A . AR T 5 HERE, A5t R
AT 2L, FHAHBEDELF . I TSI BERSTRMG T 513k mi.

10.4.5 Methods of installing the introduction beam: (see Figure 10-6)

Hook the front round steel of the introduction beam with inlet hook and lift the beam to
horizontal position; remove the pins and drive backward the trolley to make the rear end of
the beam reach the mounting hole position, fix the beam with pins. Lift the introduction beam
slightly and make the front mounting hole of the beam in position, fix the beam with pins.

Remove the introduction beam support plate and take off the inlet hook.

& 10-6 Fig 10-6
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10.4.6 Jacking balance

The tower crane should be balanced when jacking. That means the gravity center of
upper jacked part should be on the axial center of hydraulic oil cylinder. 10.4.2 focuses on the
theoretic balance position for reference. The actual position is subject to the actual condition.
The following is notes about jacking balance:

1. The balance position of each tower crane may be

different.

2. For the same tower crane, if the jib length is different, the

balance position will be different.

T4 5 XA W

1. RIS LAESR E B IR B AL & 3

2. SEFr LIRS ENEAREE ERE,

KL R PR ATHER] (m) BT &, W ETOF, B

[F1 5% SRR 2% S BRI F 6 A o B A 75 oAl
T, SURA AL T S M R A L A 7
AR L

AN SRR SR DY 2% SRR S S A ANAE R — 2k b, WIS AT

AN ST S DY 2% SRS S T A IANEE [F] — 2k b, AR A% (1) 7 n) A AR A R
ANTE R AL A AR N B T R

Balance ways are two Kinds:

1. Hang certain load at certain place.

2. Adjust the actual position of trolley on jib.

Push the joystick of hydraulic station to “up” position and conduct the jacking action
until the four outriggers of slewing lower support is just separated from fishplates. At this

time check whether the tower crane is in balance or not, which is to observe the outrigger of
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lower support is in the same vertical line with main angle of transient.
If they are in the same vertical line, the tower crane is in good balance. If not, adjust the

trolley position according to the excursion condition.

A 3 = |EFRERAERYATHRS (THY 48, #ENKLIEEE, REH

HRE N F,

HE ERDR, mETEIRESRES RY, HEBHEETHEARESIE.

PSS HE 2R R I, SRR /N A B AT REA AN BIEGR, IR B
i EEE L. &Mk LK 10-7.

ey IR RN K 3 SR e VA TR & R E 7% VA~ RO 52/ O A o = A SR N = VA G ot PV S e
—Fric.

A\ Caution

When adjusting the position of load trolley, push hydraulic pump station

joystick to “Down” and recover tower crane to initial position. And then move the trolley.

Repeat above steps to check whether the crane is in good balance until it is in good
balance.

When the mounting length of jib is two short and the trolley position may not meet the
requirements, you can choose to hang some load on hook. the hanging method is shown in Fig
10-7.

Remember the position after tower crane is in balance. And stop the load trolley at this
position each time. If necessary, mark the position.

10.4.7 FE5| BEGE b bR aE TS

BRI R AT ZE SR T e S b, AT I T AR 5 = B 91 3E N
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REEAT DU AL IE o SRR ZEE R SN 1], O AE 51k /N2 R AR — I 5
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FASENL L T IR 0 DU f AR AR 4 5 E /N 22 i IR AR UHE T IR — D o R IR B
REFFAFRE, UABHIEJRE A58 (LE 10-8),
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10.4.7 Suspend masts on the introduction beam

The masts shall be suspended on the inlet beam before all jacking operation and this
requires dedicated inlet trolley.

10.4.7.1 Use inlet trolley to suspend the mast

Hang the inlet hook to the tower crane hook and suspend the inlet trolley with inlet hook.
When suspending the inlet trolley, note that the opening of the inlet hook shall face away from
the inlet trolley side where baffle is welded so that the hook can be took off easily when the
trolley is suspended at the inlet beam.

Move the inlet trolley over the mast and descend it to align the 4 hoisting rings of trolley
with the 4 lifting holes on the uppermost horizontal web rod of the mast. At this moment, pay
attention to the direction of the inlet trolley and the side with baffle shall near the mast side
where climbing steps are welded.

Connect the hoisting rings of the inlet trolley to the mast by 4 fishplate bolts dedicated to
tower crane. In connection, do not screw the nut too tightly so it will not be inconvenient to
dismantle (See Fig 10-8)

1k i
Gk N

= L 2R TS

0 y

& I R

10-8 Fig 10-8
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10.4.7.2 Suspend mast on inlet beam

Hoist the inlet trolley which has mounted with a mast to the inlet beam height and rotate
the tower to align the trolley with the inlet beam.

Move backward the loading trolley and align the 4 rollers of trolley with the 2 inlet
beams respectively; descend the trolley and make the rollers fall right into the two sides of
introduction beam.

Continue to descend the inlet hook and take it off.

Pull the mast lightly toward the tower body direction until its distance to the tower body

is about 0. 5 meters, and then stabilize the mast (see Figure 10-9).

—=
=

=
I i
[LH

10-9 Fig 10-9
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10.4.8 Jacking operation announcements
10.4.8.1 Weather requirements of jacking operation are:
1. Wind speed at the highest point of tower crane:
Wind parallel to jib: 16m/s (equal to 58km/h or wind force level 7)
Wind vertical to jib: 14m/s (equal to 50km/h or wind force level 6)
2. No jacking operation when heavy foggy.
3. No jacking operation at the time when it is easy to cause slipping accident, for
example, rain, snow, frost.
4. It is better not to jacking when there is going to have strong convection phenomenon,
such as thunder and light and strong wind.

5. Sufficient illumination is needed when jacking at night.

10.4.8.2 TiFtaif £
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10.4.8.2 Inspection before jacking

Do the following inspection before jacking each time, and jack as long as the condition
permits.

1. Weather condition is good.

2. The masts which are going to be added have hung on introduction beam already.

3. Introduction beam has taken its place already and brake plates have been put into
hanging boot of introduction beam.

4. Hydraulic system functions well.

5. Remove the eight pins connecting tower body and lower support and replace them by
four temporary jacking pins.

6. Jacking balance is positioned.

7. Settle power line of tower crane so as to it is not broken during jacking.

ACaution

The jacking operation is very serious, so only all this steps are inspected
to be as required can you continue the jacking operation, otherwise it will cause serious

consequence.
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10.4.8. 3 Jacking Operation
10.4.8. 3.1 Jacking procedures

The jacking operation is accomplished by three people, one for operating the pump
station and another two for operating jacking beam boot.

1. Start the hydraulic pump station.

2. Remove the 4 temporary pins.

3. Open the control lever of supporting climbing claw on jacking frame and separate the
supporting climbing claw from tower body.

4. Push the control lever of hydraulic pump station to “up” position and the hydraulic
cylinder drives the part above frame to move upward. (Fig 10-10, No.1)

5. When hydraulic cylinder piston is close to the bottom dead center, push the control
lever of supporting climbing claw on jacking frame so that the supporting climbing claw is
close to main angle steel of the tower body. Push the control lever of hydraulic pump station
to “down” position and make the portion above the frame fixed on the climbing step
temporarily. (Fig 10-10, No.2)

5. Take off the brake plate within the jacking beam boot.

7. Push the control lever of hydraulic pump station to “down” position and retract the
jacking beam. During retracting, be careful not to stick the jacking beam by bolt or fish plate
on the tower body so as to avoid accident.

8. When jacking beam boot aligns with the higher stage of the climbing steps, move the
beam towards the tower body to hang the boot on the climbing step. (Fig 10-10, No.3)

9. Push the control lever of hydraulic pump station lightly to “up” position so that the
jacking beam boot hang on the climbing step solidly, plug the brake plate into jacking beam
boot.

10. Push the control lever of hydraulic pump station to “up” position and continue the

jacking operation. After separating supporting climbing claw from climbing step, push the
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latch to open position timely. (Fig 10-10, No.4)
11. The procedure needs to be repeated for three times to form the space used for

accommodating one mast in the jacking frame.

oy
WA A

10-10 Fig 10-10
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10.4.8.4 Introduction of the mast

1. When the third cycle of jacking operation is about to end and the space within the
jacking frame can accommodate the mast, push the mast hanging on the introduction beam
toward the tower body and import it into the frame.

2. Push the control lever of hydraulic pump station to “down” position, the lower end of
the imported mast shall align with and be connected with the upper fish plate of the original
mast on tower body; plug 8 mast connecting pins and fix the shafts with lock pin. When
connecting the masts, note that the ladder of two sections shall be aligned and upper and
lower parts shall be connected.

3. Remove the 4 bolts which fix the mast to the inlet trolley and mount the bolts to the
hoisting rings of the trolley. Push the inlet trolley outward to the position outside the mast.

4. Continue to descend the jacking frame and let the 4 outriggers of the lower support
drop into the upper fish plate of the newly installed mast. Connect the lower support with the

mast by using the 4 temporary fixing pins attached on the jacking frame.
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4\ Danger

crane before the 4 temporary pins are installed. Otherwise severe damages and casualties may be

No action (including trolley, lifting and swinging) is allowed for the tower

caused.

Instruction about the temporary pins used for jacking:

For convenience of jacking operation, 4 temporary chain pins are welded on the 4 upper
corners of jacking frame. The diameter of the pin is 2mm shorter than the one for mast.

This pin is only used for connecting the lower support with tower body during jacking,
and it is not allowed to replace the mast pin with this pin during normal operation.
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10.4.8.5 Suspend the second mast on introduction beam

The second mast can be hoisted after the tower body and lower support are temporarily
fixed.

1. Retract the loading trolley.

2. Hook the inlet trolley with inlet hook, lift it up slightly and move forward to separate it
from the introduction beam.

3. Descend the tower crane hook and use the previously described method to suspend
and mount the ladder or the mast of rest platform.

3. Lift the mast and suspend it on introduction beam by previously described method.

5. Operate the loading trolley back to the balance position during jacking.

6. Remove the temporary fixing pins and start the second jacking procedure.

7. Repeat the above jacking procedure until the tower crane finishes jacking operation.

10.4.8.6 ZE R THFHAE M
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10.4.8.6 End the jacking operation

The following precautions shall be observed after the jacking operation is finished:

1. The last mast shall have a rest platform.

2. Do not put the inlet trolley in tower body.

3. The introduction beam may be put down where necessary.

4. Special section must be connected to the tower body with 8 mast pins and fixed with
lock pins.

5. Jacking beam must be hitched lightly on the last stage of climbing step. Please note
that the hydraulic cylinder shall be unloaded.

6. Remove the power supply lines from hydraulic pump station.

7. Put the power supply lines of tower crane in order.
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ACaution

After the installation of the whole tower crane, descend the jacking
frame to the bottom of tower body and fix it firmly to reduce the wind load.

10.4.9 Disassembly of the mast

The disassembly procedure is opposite to the jacking procedure. Preparation of
disassembly is same as that of jacking. The balance condition is also same with that of jacking.
Pay attention to the oil temperature in pump station, especially in summer. The mast shall be
dismantled intermittently if the temperature goes too high.
10.4.9.1 Dismantle the mast from tower body

1. Lift the inlet trolley with the inlet hook and place it on the introduction beam.

2. Drive the loading trolley to the balance position of jacking.

3. Remove the eight pins which connect the tower body with the slewing bearing.

4. Check whether the brake baffle within the jacking beam boot is put in place.

5. Check whether the supporting climbing claw on the jacking frame is in open position

6. Start the hydraulic pump station and push the control lever to “up” position to make
the part above the jacking frame lifted up a distance.

7. Pull the inlet trolley into tower body and connect it to the mast which is to be
dismantled by using 4 fish plate bolts.

8. Remove the eight pins from the lower end of the mast which connect the mast to tower
body.

9. Continue to lift and separate the mast which is to be dismantled from tower body

10. Push out the mast which is to be dismantled out the tower body.
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11. Push the control lever of hydraulic pump station to the “down” position and descend
the jacking frame until the supporting climbing claw of the frame is hooked together with the
climbing step on the tower body, make the part above the jacking fixed on the supporting
climbing claw temporarily.

12. Remove the brake baffle in the jacking beam boot and push the control lever of
hydraulic pump station to the “down” position, meanwhile, push the jacking beam outward
and separate its boot from the climbing step.

13. Push the control lever of hydraulic pump station to the “up” position and make the
hydraulic cylinder piston rod stretch outward.

14. When the hydraulic cylinder piston rod stretches close to the bottom dead center,
hang the jacking beam boot on the climbing step and put the brake baffle in place.

15. Push the control lever of hydraulic pump station to the “up” position and separate the
supporting climbing claw of the jacking frame from climbing step; pull the control lever of
supporting climbing claw outward and make the latch in open position.

16. Push the control lever of hydraulic pump station to the “down” position and continue
to descend the jacking frame.

Repeat the above procedures for three times to make the slewing bearing reconnect to the

tower body, and fix the slewing bearing and the tower body with 4 temporary pins.
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10.4.9.2 Descend the mast to ground

1. Drive the loading trolley to the top of the inlet trolley.

2. Hitch the beam of the inlet trolley with inlet hook and lift the mast which is to be
dismantled slightly.

3. Drive forward the loading trolley to separate the inlet trolley from the introduction
beam.

4. Descend the tower crane hook and put the mast to the ground, remove the 4 fish plate
bolts which connect the inlet trolley to the mast and separate the trolley from the mast.
Reinstall the fish plate bolts to the hoisting rings of the inlet trolley.

5. Ascend the tower crane hook and hang the inlet trolley on introduction beam.

10.4.9.3 End the operation of mast disassembly

When the last mast falls to the ground, take off the inlet hook from the tower crane hook
and ascend the tower crane hook to the highest position.

Connect the lower support to the mast with 8 mast pins.
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10.4.10 Preparation of the Tower Crane Operation

Move the trolley, put down the Counter weight and recheck the connection of the tower
body.

10.4.11 Lowering Down of the Jacking Frame

It is recommended to lower the jacking frame down to ground when the tower crane is in
operation.

For the tower body with the maximum height, the jacking frame must be dismantled at
the bottom of the tower body. The lowering down procedure of the jacking frame is opposite
to the jacking procedure.

10.5 Adhesion and installation of tower crane

When the needed height is over the free height of tower crane, the adhesion is required.

So before the certain of tower crane position, take the adhesion issue into consideration.
10.5.1 Adhesion allocation

The adhesion allocation includes the adhesion point confirmation vertically and
horizontally.
10.5.1.1 Vertical adhesion point

When the planned height of tower crane is certain, identify the vertical adhesion point
based on Table 10-11.
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Fig 10-11 Tie frame size and position
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10.5.1.2.2 S AMU P IR SEAT S Lp AR 22, SRk S A 22 KK
10.5.1.2.3 M MURIFIENCE ST M BOUR T FRIFBAL, DL EE STt B I 7K
HEes.
10.5.1.2.4 i ZAF LR BTG 77 ZIEAT L, SR E A2 i/ MO T &
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10.5.1.2.5 WURIEAT SO HEAE I S L BEAE PN TT 223 Candn i, SZAE B i, okt
FLaz A AR [ e R e 52 BT ) BN 7 1)
10.5.1.2.6 7L 5E MAF BOAL B L, i SUWIROAR S B A 45T i 32 B4 L[5/ BEAT 3 2 O N 5
10.5.1.2.7 X NG MBI A G BUNAF TS, ANEEE AR H RE

MEEET 2P, N P aE R (LK 10-12, 10-13).
10.5.1.2 Horizontal adhesion point

There is no certain allocation of horizontal adhesion, so it is subject to the changes of
building situation, with following below principles:
10.5.1.2.1 The angle between the two outboard stay-bars and the front-beam vertical of the
attached frame is from 40<to 60 <(four poles), or else 15<to 45<(three poles)
10.5.1.2.2The two outboard stay-bars had better be assembled symmetrically, and mostly
avoid difference.
10.5.1.2.3 The attached points had better laid at the building corner or T part, to increase the
bearing force of the building.
10.5.1.2.4 You’d better make several attaching plans to compare, and choose the plan which
the attaching point bears least force.
10.5.1.2.5 If the supporting-seat of the stay-bar could be fixed in 2 directions (e.g. at the
corner, on the upright post); it should be fixed on the direction when the standing bolt bears
the least shearing force.
10.5.1.2.6 At the chosen attached position, reinforce the building according to the pulling
force and pressure born by the stay-bar.

10.5.1.2.7 Calculate the force of the attaching points, and don’t make a decision aimlessly.
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There are many ways of installing stay-bar, and here are 2 normal ways (Fig 10-12,
10-13).

oo

oo]

¥ 10-12 Fig 10-12

P 10-13 Fig 10-13
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10. 5. 2 MYE T

H T EENAE R A A B A AT BE AR A, Bt A E AT K B R A E B . RIAR
Yo SEBREE B BOTHEAT o A REEAT R EE R R 1

10.5.2.1 1 G E T EARRIENT P 2 B9 77, B2 7y oK B — RAF 9 AT sk
i o

10.5.2.2 G R P AT LIS, N 2% B8 H T 43T 1 B 7 AR 0 I 255 o 4T 32
A

10.5.2.3 A1 R I AT LRI, AR BCR AT 70 B LBLHIAT 2337 4 2 i 2K
X FEAT AR a0, B o P 2 FE A 4
10.5.2 The attached strut

The attached strut should be designed according to the real distance, for the length of the
attached strut couldn’t be fixed because the crane’s position may change every time when it is
attached. NOTES of the design of the attached strut:
10.5.2.1Firstly, calculate the axial-force bearing by each attached strut, and then choose the
attached strut which bears the biggest force as the model.
10.5.2.2If the attached strut is too long, it is necessary to take the extra-bending moment
caused by the stay-bar’s weight itself into count.
10.5.2.3If the attached strut is too long, you can make it in several parts, and then assemble
them at the worksite. At this time, you’d better to consider fully about the connecting-pattern
and connecting-strength.

10.5.3 P EHE
M BENELE LSNP B I [ e e 38 & b, B 202 el
10.5.3 Tie frame

The tie frame is fixed on the tower crane, when the crane is attached. And it is made up

of the following parts:

1. AMER B 2 XUHE KA 4 3. U Sk A 4, FHEFF
5. RAimALLL 6. iR 7. Bi%E 8. i
9. i 10. K4 11. 5%
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1. Outside wedge

2. Double cone-head pin
3. Double cone-head pin
4. Angling strut

5. Hoop wedge

6. Backing plate

7. Front beam

8. Hoop
9. Side beam
10. Hoop 10-14 Fig 10-14

11. Rear beam

— [

AR AHMERLER
Hoop wedge Outside wedge

K] 10-15 Fig 10-15

10.5.4 ZHINAEHE
B e A M A HEROARAE T LR — i P & .
10.5.4.1 RAZRTE 7 2 22 m R AL s — 0, A2 b BRSO R AR B v o A
HEAF o M —FRosT R R m i [ € A8 & F (LA 10-16. 14 10-17).
10.5.4 Installing the frame-attachment
Firstly, set up a platform around the section which to be attached.

10.5.4.1 Hang up the girder 7 to the side of building, and lock it on the section, using a chain
block fix it. (Referring to Fig 10-16, and 10-17)
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—

Qﬁ: %%

Clo

.

©

10-16

Fig 10-16
K 10-17
Fig 10-17

-
-

1EHfA 5 R
10-18 &l 10-19
Fig 10-18 Fig 10-19

10.5.4.2 e —NIZE O A BE B MTHT,  FH P9 AR OUSE Sk 4 ik 00 2 5 1 R AH R

10.5.4.3 e o — G 222 2135 5 55—l

10.5.4.4 Mg Ja 2 11 2155 SHTGA — 1, H 4 MU SR 40 ke o 4t 5 9 I 2 AH K
10.5.4.5 ¥ 5 6 TN R4k 8 N, FHHTLZIGIT [ e 4 M By SR 2 BE it 1 7
AEHE R (WL 10-18).

10.5.4.6 MAZ 4 8 =I5 G AM, %K 10-16 F7i F 1 HR B Sk A ok 2L S HESR A G RE .
10.5.4.7 FIAHIE Jy iR e 38 He R A, 0 R A G AT 22 258 AR 1) A = i 22 S E 1 B %o
i I

10.5.4.8 MERHEF EIE SN, HIPIHUSUHE LA il e e 38 e W R4 B (L 10-15)
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10.5.4.9 1B 4T I FE HESL KL B

10.5.4.10 7EMEHELE 5 55 5 T AN RO SMER SR, B

10.5.4.11 R4l N AR 5355 T AN AN R AR, BARm0E . B 23677 1) I
(10-19).

10.5.4.12 Ku B HEZR 515 5 2 (A Je R W5 5%, KT A ST 75K,

10.5.4.13 K i 25 ZR B i 1) & TR Bh R AE ARt Ty .

10.5.4.2 Hang up the girder 9 to the flank of the section and connecting the cross girder and
front girder with tapered pin.

10.5.4.3 Hang up the other girder at the other side.

10.5.4.4 Hang up back girder 11 at the back side and connect it to side girder with four
tapered pins.

10.5.4.5 Put base plate 6 into clamp 8, fixed it with lead wire. Pay attention the direction of
wedge block (referring to Fig 10-18).

10.5.4.6 Hang up clamp 8 into section internal, connecting it to frame with tapered pin.
10.5.4.7 Using the same method install other clamps and pay attention to that put the lug
clamps at the cross position.

10.5.4.8 Lift up the sway rod to the internal of section, and connect it to the lug clamps with
two tapered pins. (Referring to Fig 10-15)

10.5.4.9 Adjust the balance position of tie frame.

10.5.4.10 Put the outside wedge between the frame and the main angle steel of tower body.
Fix it lightly.

10.5.4.11 Put the loop wedge between the base plate and the main angle steel. (Referring to
Figure 10-19)

10.5.4.12 Check and confirm the frame and tower body be tight, and all wedge blocks must be
tight enough.

10.5.4.13 Place the special ladder of tie frame on mast.

10.5.5 % NEFEFT

10.5.5.1 fEHB T THA A BE B LT AT IO, ol A 5 BN, P OUHE Sk
A 52 U

105.5.2 &4 EE BB, WIRAFF G ZORT M BB 2 kii%E, HE
P& B 1) 2 BLREAE T 43 2 DY AP
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10.5.5.3 G KA WU IS EE . HLI AR L AUTF AN, DRSS EMN .

Bt I B BEATLAE I8 A v B 20 W A 1 B 3T 799 i B3 X MR R AT A ) B33 AT S
JRE ] 5 MEAR OB AG O0,  ARINE P B I R B R, DA UK
10. 6 By AEEHLAY SR ED

bt A LRI 5 22l e, 6 P IR A 58 TR, BB IR 22 2
EHFE U, ARSI BT IR
10.5.5 Assemble the attached strut
10.5.5.1 Adjust the length of the attached strut and lift up to the respective position, fixed both
ends with tapered pins.
10.5.5.2 Examine the verticality by theodolite, and you can adjust the guide screw to insure
the verticality within 4%o.
10.5.5.3 Lock the nuts of both ends of the attached strut. It is all-important.

After the tower crane attached, you are required to examine the both ends of the attached
strut and insure them are tight enough.
10.6 Dismantlement of attached tower crane

The dismantlement of attached tower crane is contrary to the steps of installing it. So

when dismounting tower crane, please conduct the steps according to the Instructions strictly.
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K 7. HI-20 Ml & T./F 240 /NI
) 2 TH ML) A i FE 3 ik, v &4 N, 1500
N ZE g 5| AL R A H 2. HI-30 KL NN O R
w7
£ T./F 160 /NIt
B R sh Bl &k (BRH
3 P ZGIIESE Y i | 38 4 o 45 o 4F
ML A Bl 74O e oa
T bR — Ik
K2, 72G-11 45 £ T./F 1500 /N B
5 I8 IR e — IR
4 4 3 EL L B
H H L W%, 26-V i
F W PR
5 o R A7 58 78 B IS NN SR C 3 N
A7 ZG-118
FE 3 W e & T./E 240 /Nt
6 A ER I R
R TR, 2G-V A5 i — %
5 78 B
5 TAE 240 /N
o N150 =% N220 1 #& t\ﬁ‘ bt
7 [B] %% WL A 9 R 2 3 " fnyl — ¥k, 1500
JIN B B 3 — IR
a5 AL A FF Xk 5, KZE, 5% B i
# T 1F 56 /NG
8 LN S N L2 ) 10 HZE, VSEERE o
N HHEE — K
i
9 TR I AE 1 L-HM46 3 JE | & FFE ol — ik
6 5 W B 22 5 | B T AE 1500 /) A
10 B ¥ 91 118 & 28 1
R ML eyl — K
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The
No. Name of lubricating | lubrication | Lubrication oil type | Lubrication way
part point (hour)
The brake of hoisting All the Use the oil pot to
1 mechanism articulation Machine oil add oil after
points working 56 hours
The adjustable speed Add oil properly
transmission of after working 240
) hoisting mechanism, 3 In winter: HJ-20 hours; change the
speed reducer box of In summer: HJ-30 | oil one time after
trolley travel working 1500
mechanism hours.
All the rolling Add oil properly
bearings (except the after working 160
o ) ZGIII Albany
3 bearing in the electric hours; clear one
_ greasy ]
machine) time every
half-year
All the electric Change oil one
A machine bearings In winter: ZG-1II time after
In summer: G-V working 1500
hours
All the cable wires Oil boiling when
. ) make heavy repair
5 Graphite oil )
and medium
repair
All the pulleys ) Add oil one time
] ) In winter: ZG-1I )
6 (including the pulleys after working 240
In summer: G-V
on the tower top) hours
The planetary speed Add oil one time
reducer of slewing after working 240
. mechanism 3 Gear oil of N50 or | hours; change oil

N220

one time after
working 1500
hours
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The open gear of
] ] Daub, press and
slewing mechanism, ] )
In winter: ZG-1II pour one time
8 the upper and bottom 10 )
In summer: G-V after working 56
part of external tooth,
o hours
sit ring runway
Hydraulic oil tank Hydraulic oil of
9 1 Every half-year
L-HM46
Slewing hydraulic #6 hydraulic oil or Change oil one
10 coupler L #22 turbine oil time after
working 1500
hours
Hydraulic pushrod of Hydraulic oil of
11 o ) 2 Every half-year
hoisting mechanism L-HM46
bt % — Hh T A 1Y 5 B 40 3R
Appendix 2 Outsourced Parts list
HIRAEZR % W it 5
Mechanism Name Part name Type
& T+
i HL B Bl
Lifting YZP2 250M1-4B 30L 55kW
) Motor
mechanism
EERNIRIN YTRVEW132M2-4F1 7. 5kW
[ % Bl 44
Motor YTRVEW132M2-4F2 7. 5kW
Slewing
. 8] % 3 7
mechanism ) ] 011.50.1600
Slewing bearing
7= 5] HL
. HL Bl Bl
Traction YTDVF132M1-4C 5. 5kW
] Motor
mechanism
ToL T 1L A WIE R 4 T+ & 40 5 i THS 11011200401
Jacking Hydraulic (BEFE 5 RS . THS11011200401-00, L
mechanism system 2 G18551091F)
i IR g g PR ] A8
Lifting weight Lifting weight BWL-12T- & 490-PZ
limiter limiter
73 IR ) 4% 73 58 IR ) &%

Moment limiter

Moment limiter

BWL-D5A-Z
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bt & =

BE AL &
Appendix 3 Attached drawings

FF 5 % W & 5 1 %4 % I
No. Name Drawing code QTY Remark
T E A
Counterweight A
- 17 V1 E B 1 \
. M ¥ B %
1 Counter | Counterweight B 1
. B Unser-made
weight P E C 1
Counterweight C
i 7€ He
fil [t 5E A fitli & EPRREE-S
2 _ _ o H15A 1
Fixed Fixed base figure Unser-made
base
LB
T012BBB0OAO020 H PR TR
7 HL R B _ _
3 ) o 00 1 For inspection
Electric | Electric diagram . )
t 12T 4 7% 4l i % and repair
par

J5i 1A
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