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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.

A\ Warning

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

Strictly implement the relevant instructions, regulations and administrative instructions.
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 Caution

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-20170101) 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.

RZEIE: MR, ReE—!

Remember: keep standard operation and safety first!

NEVHBE : AR TT AT AR I K X R 80 =
NFIERIE: 0516—83058265

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

Tel: 0516-83058265
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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

A Danger

"Danger"

indicates imminent dangerous situation. If not avoided, it will
result in death or serious injury.

A\ Warning

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

ACaution

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

Q

- 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: 2016

Crane Type: Air horizontal arm tower crane

Crane use: lifting objects

Operation type: Fixed Control

1.2 8
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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 ISO 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

1-4
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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;
¢) 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-HERMIES

il 3 i £ 75
AT TRIMENL TR UMAT BR 22 )
TRIMNZBF BRI R X AR 80 5
i

AEAEH]: U IR A et ST AT, s U EN LR . (HAER
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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.

Manufacture Year

WL B IR 44 3 rpK R B R AL
Name of machines / machine parts Air horizontal arm tower crane
il /2
Manufacturer / Model XGT7020-12
7515
Series No.
Iy
3 4F P2 2016

15 FH A AH S A v
Related standards

GB5144-2006  HAUERENL 22
GB/T13752-92 Bk E AL i i ALV
GB/T5031-2008 3530t E AL
GB/T3811-2008 2 E KL it MV
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 FARSH

1.4 Technical parameters

BRI AR 50

Mechanism working level

BT s
Lifting mechanism

EIRERLI s
Slewing mechanism

72| LAY

. . M4
Traction mechanism

1-6




1t HiRZ% Record and Technical Parameters

e BT E D
. i3 Fall Independent Attached
BT E B m
Lifting height 0=2 60 240
=4 60 120
BV o
Max load capacity
ORI o
W m Maximum
e —
YN 5
Minimum
(S _ _
- Fall a=2 a=4
9‘_[_ » .
g | EEmmin o s | 0~68 | 0~92 | 0~22.5 | 0~34 | 0~46
@ Speed
Liftin FCHA t
¢ Lifting weight 6.0 4.2 2.1 12 8.4 4.2
mech ==}
anis eEaE m 695
m Rone capacity
HHLAL S Motor type  YZP2 250M1-4B 30L 55kW
o LS e
Rotating Motor type Power
EEzIR ) speed
Slewing mechanism 0~028
N YTRVFW132M2-4F1 2X 7. 5kW
r /min
N H AL S BYJES
INTEAE G| B Speed Motor type Power
Trolley traction 0~
mechanism . YTDVF132M1-4C 5.5 kW
65m/min
0.5 m/min Y160M-4 11 kW 1460 r/min
THRTHALAL
Jacking mechanism TAEET)
Working 36 MPa
nressure
BE m HE Ot B m ot
Jib length Weight Jib length | Weight
30 10.8 55 19
P 35 12.4 60 19.5
Counterweight 40 14.4 65 1
45 16.4 70 21
50 17.9
RS IE S 75.5kW (G
Total power (excluding the jacking system)
D=
LARRE -20°C ~ +40°C
Ambient temperature
F 4

The main cable

YC3X35+2X 10
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2.1 EBRAKS

® (ERRAEIENLAT, N 7 B A TR RUE B ARE . A BRI, RSREIM S

BARNRSS -
® RN LREHUMA PR 2 7] O B T BEHLEOR S50 ezl B b I el s B LI
A FATIEH.

iTE: EAERBBPRRTIHRCHGS BT IaBIsTAEEIRR.

A 5B

A

[}

A EE

Q

— A E R R R AR R A R ERRI . W RARERE e, K S EOE T EL
).

R B RN B ROR L . RN R, TTRES B TIEL
#H.

— B RN R L. R AR, TR SR
Hh RS SRR A

=

—— it ZE AR ZOR AT AR A &

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.

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.

Danger o .. .
A J “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 e g . . :
A g “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

Q

2-2

to avoid, minor or moderate injuries may be caused.

Inspect according to specific requirements.
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FENLIIAE

MST330 BEHL2 ERERIIENL. BRIy E Mt F 7 R% RS A U B 45 4
AN E HEAT KL 7 3

A58 FH U6 B A5 rh R S AL IR A5 RTC B )3d R ME— A T R BB R BB G I 1
e

X TG A UGS A BT DU S 4E 9, (2 BN RS TAERL, LIRSV T
W% .

Tower crane use

2.2

MST330 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.

AR S € s

221 REBILCAZ AR AT K 2 R, SR e s s 20 2

B W =07 SRR G e, BOE G LA L e R 1R .

222 EEHLHBEEROR SEE WA T 1R RE@ AV B R RbE (6, JF A kg

Hi5g 4 1T E R H R BRI N BT BRI, AEMTERFZhAE, T
LR 22 4 ST B IE

223 BEHLRLTTNIRTE . BEEA AR E 8 B B S AT A s m st i, 2

iy S B I 3] ) i it/ T

2.2.4  FEFRE FIIR R 2 A R VR BEAL EE0 S5 I U B F RO R , O 38 <7 A A AN 49 4

F o

2.2.5 VEONRFIRI % a5 B AR 2 8 R 57 s AR K L BRI BORL, B AR

RN R B AEN T AR .

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  HERREHE
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SPE
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2.3.3 fE UL P L IR ORI B $R SASCHT T AT, B, TARH L
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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  BAENRPEEEMNTE F/AEARTR T
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2.4.7 ACPREEHLRILGET > CInASEAE . R WISh RS, MA R TR
N REGEAY N AT AR
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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 BAFERFNZERY

2.5 BEHLAHRAR BRA% A8 F Ud A5 A RE TAAT A1, 3 38 BE B A T 3t DX B4 AL ASE FH AH %
IBFFRESFIIR
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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 WA EIZAT
2.5.13 EHLAIRENL L E DL AA B AR RN CE T 22 4 1
2.5.14 EHUTA I TR 400, 27, F&. ETFIRENARE 1%, AMEAMmG. K%
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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;

Stayed;
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® ).Carry people on load.
All are undesirable and should be prohibited.

2.6 EHLEH

2.6.1 IEHLISHAT, RAS A IEHLIS A E (0 BAT 2R R LSS ) i e
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2.6.2 IEHLISH AT, KA GH ) TR 22 4 sCE LRI B E e RS
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TR B S, TR R ORIEIE T L E /A UL«
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JE R 2 18]
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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 BHLR4SF

270 LAEMIE], S IEEARAL BAT SCEE ML R 442 2 Be A0 52 B30 SE A R ik LA
2.7.2 SRR RUE IR . i AT AR (RS R S AR R B ). 1K
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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.

2.7.6 For repair and maintenance work of tower crane in the fully closed state, the primary
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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.

2.7.11 ZEMEII), BT R ) B AR

2.7.12 UK. ZRVEE (R IS B0 B S VRS UL, O T4 ThRE A 2 A L, Py
A TEALN o o B R B 4, DA IE/K . Z8VRER B AE N . Rl s B LA
LA PR IT S Bl e SR BE K BB N

2.7.13 GV A, HUN A NI s AR .

2.7.14 ZERZHIR NAZEERE LRI P A BhBE . AT Z e E R BT RIF RS, ok
TR AN B o 75 G -

2.7.15 {§EZn, NSEEIA B R RSN E LA S EGAUR.

2.7.16 TRUEPTA AR AT 381 22 4 AT DA e /NI A SR i g sCAL

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.

2.7.15 After cleaning, check whether all tower crane electrical, hydraulic and pneumatic
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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 RRERHE S (RIR)
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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.

2.8.3 Tower after hitting power, the following shall dispose of:
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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.

2.9  WEMSFBRE

2.9.1  XPBUEAN B AL N B B 5T VR AN B Tk N\ ST
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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.

2.10 M. HEHNE, EYLLERERERLIRA.
2.11 W, HEREEAZEYR

A AR E ALY R, N ST 57 b 2 AR ORI SRR . B
EEALERAEL CHROTER T fER)D .
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).

2.12  HEBAL

= KBHEEHRANE (5iEa5)
WA RO B “ a7
Fiv A Bictia FH 2 ] 45 S AN S e X=tE 2305 AT Tl

Y=AE I 7375 TR 1EAZ kS B
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JiR B ] kp / cm’
1 bar~1 kp / cn’
HEH 1/ min (B84 550)

PLRTELAL rpm
1/ min=1 rpm

1 rpm=1/ min

HE PN 5 BRETHFIW: daNm,
HE AT BB A a0: N
s BT 22 DIN 1 333 PU& TN,

2.12 Units of measurement

Note: that the code and flag technical specifications (structural analysis)

New and effective means by "metric"

Metric Conversion of all data values and trade-offs. X = the force in a direction parallel to the boom

Y = the force in the direction orthogonal to the jib

G = weight
P =load

Quality Kg/t (kg /t) A = start force

M = load moment

W =wind
Force N (Newton) D = Pressure
Z = Tension

Original units KP; MP; dyn;
IKP 10N * = 1daN

IMP 10000N * = 10KN
ldyn =107

Torque N.m (Newton meters)
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Original units KP.m
INm 0.010KPm9

1KPm 10Nm = 1 daNm

Energy, power kW ¢ h (KW « H)

Previous units PSh (BHPh)
I kpm 10Nm * =1 daNm

1 kWh = 1.36 PSh * (HPh)

Power with Kw

Power with Kw

BHP original units
1 kW =1.36 BHP
1 BHP =0.736Kw *

Pressure with bar (bar)

Original unit system: kp / cm?

1 bar~1kp / cm?

M = tower crane G, P, M and W Torque
MX tower crane G, P, M and W Torque
MT =P, G and W torque
N = vertical force G and P
S = the azimuth angle in which the vertical force
Q =P, G and W horizontal force
HO = top horizontal force
Hu = bottom horizontal force
Hwm = horizontal force at azimuth M
Hgq = horizontal force at azimuth Q
Hwmr = horizontal force which azimuth MT
H = the sum of all the horizontal force
H = the sum of all the horizontal force

E = maximum support force

Speed is 1 / min (rotating number every minute)

Previous unit: rpm
1 / min=1 rpm

1 rpm=1 / min

There is no space in symbol combination units such as: daNm.

There is no space in symbol combination units such as: Nm

* Conversion factor according to DIN 1 333 rounding.
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3.1 &
3.1.1  ENLERSY
3.1 Overview

3.1.1 Tower crane part (Fig 3-1)

N

S
SN f‘\f\ﬁf\l\.f\/\V\,f\i\,rﬂrw\lf\/\5/\/\[/\i\vy@,k

O 0 3 O U B~ W N —

e e e
0 9 N N kWD = O

EEE Jib
P Counter jib
P58 Hi 4T Counter jib pull rod
& Rotating platform
[ #% 37 7K Slewing bearing
AFE /N4 Luffing trolley
M%) Hook
“F#7E Counterweight
AHLZ Cab
L F L) Hoisting mechanism
AR IEHLF Luffing mechanism
B3 M) Slewing mechanism
J€AH-4L Climbing frame
B 5% Tower mast
[ 72 Al Fixed base
JIKZE Chassis
JREE LA Chassis base
JEE Counterweight
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3.0.2 BEHKE
3.1.2 Jib length and maximum load at jib end

{ £ SNG4

_________ STt W\u T~ Tl
________________________________________ I 70m
2.0t
JANAVAVANANANANAVAVAVAVAVAVANANAVAVAVAVAVAVAN SRCGH
25t
QJ\I\L\N\W\J\J\?\‘F\!\J\J\V\J\F\J\L 60m
30t
QJ\N\I\!\N\F\!\!\N\N ~I~7~] 55m
39t
JANAVAVANAVAVAVAVAVAVAVAVAVANRNAN BRI
474
Q/\I\N\N\I\F\I\I\I\V\f\; 45m
56t
JAVAVAVAVAVAVAVAVAVAVAVAN RN
63t
LySNINNININTNTNINTN] - 35m
72t
2 Fig 2
& PERN2ERERDE, 4 FERREFNLDERMERE
Not:the above 2 ratio hoisting arm end.4 ratio hoisting crane load performance the
barrier.
3.1.2.1 #HfrtERE
3.1.2.1 Load characteristics
M | 5% Hax (m/Ke) 3 | 15 | 20 30 35 | 40 | 45 50 35 g0 | 65 | 70
7og L2=2 |3-08.6 m 6000Ke 6000 O766 | 4825 [4119| 3569 | 3130 | 2770 | 2471 | 2217 | 2000
a=4 |3-15.1 m 12000Eg| 12000 | 8836| 5562 | 4696 [ 3924 | 3370 | 2042 | 2585 | 2287 [ 2035 | 1800
65y L2=2 |3-31.6 m 6000Ke 5000 5334 | 4567 | 3970 | 3492 | 3101 | 2776 | 2500
a=4 [3-16.5 m 12000Ez| 12000 [ 9160l 6177 | 5154 | 4386 [ 3769 | 3311 | 2920 | 2595 | 2300
60g L2=2 13-54.4 m 6000Ke 5000 5301 | 5053 | 4402 | 3881 | 3455 | 3100
a=4 [3-18.0 m 12000Ez| 12000 [10733] eg26 | 5710 |4873[ 4221 [ 3701 | 3274 [ 2900
o5y |22 |3-38.0 m 6000Ke £000 GEES | 4946 [ 4371 | 3900
a=4 [3-19.9 m 12000z | 17000  [11956] 7642 | 6409 | 5484 [ 4765 | 4190 | 3700
sog 2=2 |3-40. 4 m 6000Ke £000 5312 | 4700
a=4 [3-71.2 m 12000Kg 12000 | z190 | 6879 [ 5896 | 5131 | 4500
g5 |22 13-42.3 m 600CKs 000 5400
a=4 [3-22.2 m 12000Kg 12000 | 2623 | 7950 | 6220 | 5600
40 |22 13-40.0 m 6000Kg 000
a4 [3-22.5 m 12000Kg 12000 | 8729 | 7340 [ 6300
sen |22 |3-35.0 m 6000Ks £000
a4 (3-22. 7 m 12000Kg 12000 | 2564 | 7200
20 1252 13-30.0 m 6000Kg 5000
a=d [3-22.0 m 12000Kg 12000 [ 8500
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A E T | Fh s ae g SR XGT7020-12 BN 25 R (60m) BT 75 H 1,

BRI ERT 60m I, ETHERE T AR E R AR, THREINE T R R R R
B =1EReR T A — EORAN 22 48 ) x (TR —60) < fir . (A = my

HE:Kg) EIHNLLYE N 16 35Wx7 1770 U ZS, #2248 F & 119kg/100m.

A Caution

The aboveload parameters are calculated based on the
independentfixedheight(60m)ofXGT7020-12. 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 ofper meterwire ropex (calculated height—60) x fall. Hoistingropeis 16
35Wx7 1770 U Z8, and the ropeweighs94kg/100m.

2.1.3 BHURE, msE

M7 E AIENLE 15 EEAITT L 17 TARAETT AN 1 A RRIR AL, Mhor [ E A Kk
THE By 60m. [F € BT EEHLH 1 5 HEAETT . 77 FRRAE TN 1 TR IR ALRL, FoKE
T BEN 201m.
2.1.3 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, 71 masts and one special mast, with the maximum lifting height of 222m.
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71738

AA\Warning
=p-4 AR MIUEESE 60 KI{ER, TEFH
J RLTEEEERS, EARTIERN,
i BB AR BB 57 K.

T[] 5 =
Independent-Stationary towercrane
240m
219m
195m N _—
168m
—_— — —
141m
—_— — — E —
114m E "
- =
—_—— — — —_ —= C —
90m = o =
e — —= ,‘E'; —= .‘-‘:‘ — Od — o™ —
60m ,E - &
— 4 4|70 & - —
- = et
[+ 4] 1 L
® ™~
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3.1.4 AFEAGEEEK P ELE
SPHTEA =R A=3.1t. B=2.0t. C=1.5t, A[EEKAER7 i E 50w 0L £
3.1.4 Counterweight configuration for different jib combinations
There are three kinds of counterweight: A=3.1t and B=2.0t and C=I1.5t. 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 0
30m 3 0 1

3.1.5 ~PATEHIERCHIE LIS
3.1.5 Fabrication of counterweight (Attached Files)

P-4 E AL E K Configuration of counterweight
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330

1500

=1350

15]

1305950 )

15

=]

D08=7 X0 .iﬂa

DDZZ=11¥00C

1[4

1D

P4 E A: Counterweight A=3100Kg

1500

150x9=1330

790

20X9

T T T T

73

Tpa

0081=6XD0Z

09

o

1]

2000Kg

P45 E B: Counterweight B
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1
il 150x9=1250
g i 1]: i I&
5 N
=L .
=] [ 1 I ]
: [ |
! !
=
S
N§
D : o
| |
§ —
85 S| R
920 18D
15
i
q
=H

P4 E C: Counterweight C=1500Kg
3.1.6 SMLz 48 FMG . 45K

3.1.6 Rope specification and structure

A o Y% e e .
P Y | e K
position Standard and specification diameter Qty Length of per rope
‘i“-ﬁf“@ GB/T8918-2006 6 | 6om
tng 16 35Wx7 1770 U ZS
mechanism
1 40m 85m
1 45m 95m
Vi GB/T8918-2006 1 gy | S0m | 105m
A Rope | 7.7 6x19+FC 1670 7.7 1 Jib 55m | 115m
% I Uzs 1| length | 60m | 125m
7 1 65m | 135m
;}11 1 70m | 145m
b 1 40m | 60m
Trouey 1 45m 65m
traction i GB/T8918-2006 I | g [ S0m | 70m
mechanism | pooe | 7.7 6x19+FC 1670 7.7 ] Jib | 55m | 75m
I U ZS 1 | length | 60m | 80m
1 65m 85m
1 70m 90m
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T 1 R E/NEREG PR — A2, AN 2248 R AR A R 5 e ] i

PR PALY

HRKA

2 PR TN 22 S S 4% 4 15 5T R BE 60m B4k, P AR 38 S B 1 FH et
POEPT R

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 EfRERAREER
3.1.7 Component weight table
LIRS
R R AR a7 1 K(m) | %E(m) | Fi(m) | FE
Part| Qty | Name Figure Length | Width | Height | Weigh
t (Kg)
L
MI1+2Z g
| AL 1152 | 141 | 226 | 5495
Jib M1 and
luffing
mechanism
L
0 1 Tib M2 10.6 1.41 2.24 | 2497
2
Q
=
[ A
3| | EER 10.6 | 1.41 | 2.24 | 1875
. Jib M3
-
==X
&
= S
11 Tib M4 10.29 | 1.41 1.90 | 1473
L
1 Tib M5 5.27 1.41 1.84 | 699
EER | .-
1 Tib M6 \ \ 5.25 1.41 1.82 | 552

3-10




AR HAE Technical Data

e L
Jib M7

5.22

1.41

1.57

419

o
Jib M8

5.19

1.41

1.56

359

o
Jib M9

5.14

1.45

1.54

336

o L
Jib M10

5.12

1.45

1.54

290

B ity
¥
Jib end

0.61

2.57

1.27

128

LIRS
i
Counter jib
1

5425

1.55

0.78

1825

52 1F
e
Counter jib
2

11.38

1.55

0.78

1018

ET LA+
B 22 2
Lifting

mechanism
and steel

rope

2.90

2.16

1.31

1500

(] & J 7K+
EEzZINA

Slewing

unit and

slewing
mechanism

2.46

2.30

2.480

5342
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3.70

2.15

2.25

450

RN
Trolley

23

1.90

1.35

388

k|
Hook

1.3

0.50

2.1

458

Bt & 1
Counterwe
ight 1

3.38

0.35

1.5

3100

fil & 2
Counterwe
ight 2

3.14

0.24

1.5

2000
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fid & 3
Counterwe
ight 3

3.14

0.18

1.5 | 1500

T4
Climbing
frame

2.48

2.48

7.26 | 5835

17

Py
Mast

—

]

[-=

3 1764

FEAY
base
section

£200X20+450

7.5 | 4182
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JUR/ 3]
1 | transition 2.5 23 3.3 | 3380
section
SE SCHA
4 Fixed 0.6 0.6 1.195 | 288
outrigger
. EEA
Note: weight/per piece
32 NS E N
\> /
3.2.1  ENLIEEAIEGT (R 3-1)
3.2 Basic configuration of tower crane — y
3.2.1Base load of tower crane (Table 3-1) SV P
P, H—kN My, Mz—kN.m
— L4t Condition TAETH T M
Bfir Load Working condition Non-working condition
= P 1111.79 1006.97
fitl i
- 54.3 173.5
fif My 5143.6 5639.9
Base load
Mz 512 0
H(m) YMI YM2 YM3
Fe (1) 206 249 294.8
Pg (MPa) 0.2 0.16 0.13
51
B (m) 7.1 7.8 8.5
H (m) 1.7 1.7 1.7

3-14
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3.2.2  REEIEREHER

FEREYTIFIZ )5, B AN 2 25, 0K [ 5 BORD i g A 12 RS B T FE Rkt AR e
FES LI AR HE T AT /A S B . YRk JEm i VR e = N K o P VR k= 58 .
3.2.3 REELIEAEAE GERLBEYLEL0

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)

$oEHESS 25x7450 210020 (oopp3

$-EHESE  025%7450 270020 (o193

i T _L be 14,x14=196

Jf 816 x1500
e

| —— W "
T§~ETE58 #75x7450 2070020 199 -
BEFESR 9257450 A0T002N (5-103)

7100
3550 3550

850

1700

830

2000

H | B

3350

2000
7100

C3o®

3550

i/ =85m3
fEn=200671

4 12,0107 po Ak
Z: Al Base Figure
3.2.4 M E
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AR — R RIE N S PR RE, A RIGENLE PE 28 CGEMGRIHIZ) 1)
B

ARSI AT HIIX, P TR 2 BB, AR BTS2 Bn {3
DX (¥ P E B S T S AR R R RV AT o & b Dy (0 ol o #8728 T 25 vy s et I 0 s
AT SR AR, TSI JETHL X AT S AL T A R R R I (R T
AN . SERE FIFEHR, et s BEAB N /S T 4Q . ANBETH R, 7T K42 P B
FFHEEE M, D ANBET RN, AU A SR T T . iz X VR AL A R
BEFH), AEEHLE AT A .

[t 7€ IS N AT 0 Y A e g S5 et O ARG, AN DT PR 51 28

AT B SRR FC VR E AR BRI, BEAL T DUR AT Dy B R A AT
HAERIAE 4Q LR

FE TN FL e 5 B RO IX, R ANRE S8 AV R R IR o MK E A RLE
AL E T LI N A WAL T E TR

BENUBTAL Hedgy, $E A B B ] R i R R il % . T Rk
([IDAERVE RIE
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
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used as a ground network to be repeatedly used, while its value should be less than 4.

In a strong electromagnetic induction area, the ground cannot completely eliminate the
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.

Bl =M 2%

KA B 71 W8 e33x4.5, K 1.5~2m, o
Fr 2 HEHIEET, P 3 NP EethiE ST 1 ) ]
ML HEET A TR K. & 1.6-6A Figure 1.6-6A

BB bR, FIANAR I, L
WRUA 1 K2, i, L

P 1.6-6B Figure 1.6-6B

[l C Lkt A 28 22K 2 (4 Sk S &
Sy S0 2K 2 [k SR TE LY, X0 L
SEAH K B vk T 4P R il B

B ’
a, .

1.6-6C $531E &
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 % 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 2, 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.

= B

E S IUERAEH P EM—IREE AR (£57%Z4F) L£!
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325 HIJE

AW HL S A5 £ O N BA 24 30 AT B e 2R 2% b o SRALSEHL T FH R B R 2% /
Bk D R H e TR EE, I 2 5 & b i F A VS AN G LA A X 1 R 2 25 AR, [F
if N A3 A B T IR [ H ARG
3.2.5.1 S LH SRR KKEMERITER, NS BRI 7,
3.2.5.2 XPAMER G A G N S ELS, EVE A KL . T HE R 7R,

A &) RS ER, @UCRERT. KE. SRS P eE G R RS,

3.2.5.3 LI U AL R BRI LB SR TR bR v R 1 SR

3.2.5.4 HUREBIERLAIFEHITE 10%AEZ N,

3.2.5.5 JI P RARIE AR L R AU R, AT BB MR LA & (0 B RS AT o

A GER | o IR R L, SR Bk E

3.2.5.6 ISR IBOAR TSI RE R M P R, AT 0 75 BB S e L I 1
TR AR S I L AT 25 -

3.2.5.7 MRAEIEHLHT L TE SR G A IR AR OR Y 2
3.2.5.8 BENURI ORI BF s L £ s 22 1) (10 12 I ZBE JEE 12 31 32 LR T SE il

AWarning]

3.2.5 Power supply

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

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

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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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

4.8 Permannet identification
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Chapter 4
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4. FELIAIHESR
41 HE&

BENLA P N ST B L LIt (v, SEMLIBAT At i B 3P A i
TN e i) 3 P 4 H (R B Xt 2 2l AT P PR B8l N P Y 24T

4.2 MEARBS

BENLE 2 i, Tt S 3 1 e J2 I A2 5 b RIS B AN (] sy FEE [ BE M LoxH S Ak 7 3
IR, BATAE LT SRR B ER . T 20 T 37 3 b ot B 44
T REEHLAL I AT A SO R SR

B REEX

FERFIENU LN, 7 NIRRT EASZH, B: 5L
FEAETARIRGERS, BENLA d B pE ARG 5RO ERY . Bl WA S
BEUL O TR W T 58 . i SA RS e o5 S5l .
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 &)
B B B R R S5 A A B A ML R RN R EIEE 5 KL L.

(AEE]

FE: EBNRER, N5EMBIRIIRR, UHEENSESEBRSKMBET
ERNRNREES!
4.4 ZEEHKEBT
M[E— it THA A P 6 UL ISR BE B VR LA, SCORELLL N B4 1 it

[AEs)

1S T2 B A T Sl 8 ) e KR A R B

LABIEAFR®ERN ETH BN KRS NLBMBAIHLTIN, B
RLRFF R HIFEE -

3AERRBIENLRIENTEE, #RIREV MR ERN, NMERFRIERARE
B B Z e b, SfiNE, T,

A Danger

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

rotating minimum radius of safety distance.

ACaution

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:

A\ Warning

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.

4.5 HELIZPIZM
PEML 23S TAERT, SEHLAOAE MBI / N RSO it T AT i &, W R
ZRMNNG . 2 E %Y, DME T2 MR AT .
4.5.1 BN NIE TSR LR, HEE RBEHT VAR AL
a) EHLIPENITIX 2 A RSN B5Y. M. B85,
b) VREELHIEREEA ., P R R R B R R R
o) TREELHIENEA . PO E . kRS A R IR,
d) ZEIEN AR E R R B ENLIN 2 EZK,
) ALIENIIE B & % Fh 22 PR A 4% B e 715 R BrT 58
£ BEHLI B AT 75 T 5 2L
g) A HEARG A 22 B AL EE A A 1 R DR L RS PR L AN 2 484K
(A=
LARBEET / AR 2EE R E R AR BT 2B S P
MR R ERNITR.
2. Z RN R ERZIEN RN R S AR RZefsRi.
FARIINLRG . S B A BB 28 5 s bl e 3.

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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¢) 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.).

ACaution

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 S of this manual

about Tower Crane Installation.

4.6

4.6.1
4.6.2

2[R JUNGREE (S YN AL TGS

BENLIIRAE 6 202 22 Bl B i BAT BB BN SR AT 1R

EENLIIRAE N S22 SRR A LU i3 (R 1 2 2EAT 1Rk -

a) ZIEEHUEMELERE S, KPATiET . AR, BIFFHGZER, #RAEA N
AR P i R8T o 22 4 Rt i A & sh R 1l AT 45

b) BN BRSNS TR, RO ISR T i 8 12 AT AR . e
ZRBMIGE T, NS B E s &/ TR S22 E T
8

¢ NIEWHERIEENL, #RAEN NGRS A UL 520 8 |mYEY RIFIIIAE, &
Wk LS RGL U, TSN LR 4R PR TR A

d) FEEEHLRIZES DRI A, WA 5 ke e A s e i i (S A5

e) FRIEHLA Y LIAh, fEHt Tzl SR pLECE ROBLE (e BE3 L Rk ai 56D,
AT A EEML LA A o

£) LY TIERE T, BRAE N NI S [ ST AL 2 2k it 5
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22 A T (1 RG] A FH U 45265 5 BB 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.

¢) 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.

4.7 LEEIRIFR
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AAFHEAA AL DX A
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;
¢) 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.

4.7
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REERIIR

Safety warning mark

U A P L i e

Don’t touch and beware of electric shock

e

A ATV B A8 BB 2 4 fRIR
Please read the Instruction before operating and

keep regular maintenance and maintaining

FEITHIR 5% ] HL IR

Shut-off the power before opening door!

SN INAYiF)

Non-professionals do not move

=10 )

4.0 /1 #) Beware of hanging things

A

L)
Beware of falling things
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PARZ RN

WA A
Must: Ware safety helmet

bARERT

DA e i
Must: in safety belt

FARNTFE

DAY FE

Must: wear protective gloves

o

e

WA i

Must: wear protective shoes

i@

RILERT

IR

No climbing

>

B E

SRS

Beware of falling
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B H 45 Beware of cable

S

SihHliEA

ETVYIN DN

Beware of machine

<>

g

Imi
=

=

20 E I

Beware of roof-falling

PN EEI RPN

No people standing under arm.

A

et

ETLHETHEN

out of service

.2

<=0

AETAE T OU B2 5 H

Slewing freely out of service

wans [

SIESIPS

Emergency button
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2 1
L iR¥ERZh Iy 5o
2. AR MR
3 0 3. WERR LT
2 9 B9
4 ) 4 BT
& ¢ -
1.Adjusting the braking moment.

2.Adjusting the clearances of the brake disc and braking clamps.

3.Adjusting the clearances of one braking clamp and brake disc
in uniform,

4.Adjusting the clearances of the braking clamps and the brake
disc in uniform.

Rk
Adjusting brake

A %20
FHE: REM
AR

All the safety
proteciing

devices: keep
equability
working.

R 24 B AT RIF TARIRGS
Check whether all safety devices have good

working state.

o | BAMZEELMEHRA
g |EHERMLSE.

It is necessary to adjust the
height limiter again after
changing wire rope.

TR E BT % PR AL 2R
Readjust all stoppers!

o T 60 A5 % g O 0L -
#3414 THEH— %o

Check the worn condition of the
wire ropes every 3 days working.

TRk A 22 4
Check steel rope!
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= =

¥ 2 ] 5h 3% 6 (8] BSUHT 24 Ak -
|10t LIEH—X.

Check the brakes for
performance and clearance

every 10 days working.

4
Z4IR

LN ENE (ZRITHRA) 5%,

2AT MRS, FHEN R R TR SR
Bhr, RS,

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.

KEA EZGRAEMIMNARL . BEEH
B, ZD— K
Check all main mental structural parts for
o 2 i) Bl R ] i deformation and welding seams at least once a
Check the brakes for clearance! week.
K @ Ak !
Check all mental structural parts!
~ =)
\\\ JJJ/

LEENUE TR TIO 5 BB B4 el 19 1, ZB00RE T
G 5 Bt B 4 N AR HE S BB A LA, HLIE
TERTRE N, JFORIEZESE.

2AETEE AT IR, TR B B R e
BEIDI, R 7 P A R H AR v Bl 4 1L
It E £ Al A o

1. When increasing and decreasing masts of tower

crane, insert the anti-out pins of jacking crossbeam
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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.

|

§
JN

‘_ﬂ

R FF o v e L R 558 1 o

p
INEE-
Add oil to the reducers and

LS ? ) lubricanting locations in time.
S 4

1. PR MG A I8 5 A, 1 T K HL R B - -
Ko FEEE — LA R EENLE T 100 /N 2 I
it ) S ks BT R, BURRETAE 500 /)
I 2 B A IR

2AERE R U IR RE SR A RA B N ST B
B WA WAL 3 45 15 0 AT 4k o
1. High-strength connecting bolt should be

checked regularly avoiding becoming loose. R E S
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 BRI AR S AL B AT

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

ia

b ey
]
i

3
i

—
—
i =
3 il

1@ @ @ [e

i &
SR A 2 A bR A7 B K Safety mark about basic mast
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R I

GLIEARIBEGYE 3 Ko AR AU A A

Whole tower crane safety mark position
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FEL %2

5.1 ZEFEEHD
5.2 Bl
5.2.1 ZAEHIHIHER
522 RHEIWIR
523 FEHHFR

Tower crane installation

5.1 Announcements

5.2 Tower crane installation

5.2.1 Preparations before installation
5.2.2 Installation procedures

5.2.3 The main pin shaft specifications

BhE
5-3
5-8
5-8
5-10
5-11

Chapter 5

5-3
5-8
5-8
5-10
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51 ZRIEBER

5.1.1 L ERTA MR R 8 T AL AR, XTI 2 a7 i 23R 5 = Z )
TER, JUHE 5 FE AR TE B R () e 1 B AR Y 3
® IR I TIT R IR R
X RIEAERE R IRIRT T B ERILEE T fEd, X R IE:
PREIRR B, Fra T RSN B B MU & A o RIS BAT TN e A
DA DR 5 10 AS 22 T4 3
® 1 HRT AT R I e  BE MRAR IE AT
K LIRS E AT GRS . IREE, BEHE H m R R RIE R, H
FARRIMSERILE . RIHOX R Em B SA Eer, (EE R RIE R, Sk
SEMFT R P ML 641 5 15 4 3R T .
® R T IR RIS AT A B
a)  [lFESCHE
b)  EEHUARET
¢ AN EFEN . BIENIEIKSIHL .
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
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a) Slewing bearing;
b) Tower mast

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

5.1.2  BRRRIERAFIIBRIA
BENL L P PR A S P (B 475 A S R A R v R MR AR TR B A1), LA AT
PR 2 42 [R] B/ [ SRR AE PRI E 73 AR R 1) 6

5.1.3 iEfe: EPRFRAEASO’I) I FLE : MBI BEE AR IR (W: 8.8+ 10.9. 12.9
55), DLZIET EVMEAE (K175 A 0 T o
WEAR 2R LI )R 0 SR AR &, X AR AR & BIBRURTE 7N A i 1T SE PR RE A 4L
PRI o

5.1.4 WELE: $ZEPRPRAEISO89S)HHIEHE 2 H e : WRBEIIPERE AR IR(: 8+ 104
12 55, DAZIET EPRR BRI ZS AT o XoF T i SRR A L 42 1 () 03 RE A1 0 250 W B
I 7 ) JE AR bR A, LR AR S AR IR AE 7S A 0 TH S R S5 bR TR 1B A6
AT EIC IR PRNT, IR OR LR . VAR S R A S 2

A

[][-

= VERE S i 8.8

BERE 10——H242 10.9
PERE 12— BB 12.9

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 (ISO898) provisions: Nuts

performance level identification ( e.g. : 8,10,12 , etc. ), must be printed hexagon side of
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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 R moR R ERREL .
R e o EE Ao X B Bl A mT DU T v o BE MR AR TR A b o i R P 1 3
Pl 20T i e . SRR SRS A AR o i3 R R A AR 2 ] e A
RIAP= | S A o Ot R P A A R A B e, L ORI PE RESE 4 S 1T
ERRERE IR B VE B S5 SR S5 200 -

EHRRE LR —HEE A, Fik, #0550

EE )

ER: NTAYFmEREERERNY, HEWERTECEE, FHHEHRKAE
WRAE IR, RN B BRI e T &3
5.1.6 IRESIERARA
P IR M e M AE 22 B BT RO BT H A & CH IR B R 35 RAE . R BEIRAL
WA Sk BT IR SCHE T 55) o

TSR BRAR A & IR MR B L R DA R AR S A T R B AR A58 A

5.1.6.1 BRFEIEFATHETE
T IR MEAR e R MR L MR BRI ER B 22 56w, S e A S v I e
DASR i fie /N T SR BESE R ), A 2 i DR ABAR SERE I U )
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A
BERE . WEBERN B BB 1 ST BT A AR AL S E R AR TEE
A E=)

ER: N TAMENERENERE L, BAH ZHALEEEIERRE .
5.1.5 Washer: supporting production with high strength bolts.

]2

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.

AWarning]

to the bolt head.

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

ACaution

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. ) .
AWarning]

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.
AWarning]

with molybdenum disulfide grease.

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

For preloaded bolt, you must conduct molybdenum disulfide grease

lubrication.

5.1.6.2 WEAEIERLA ) S B A H]
FELENLZ AT, Ay AR E A A2 12 MO e (M T 70 S [ 1, U = IREE L%
BEMF AT AR A, (HEAZIREE 5.1.6 2 HE WHEATR AR
5.1.7 MRRSERRAFTIUR
BEARIEIRAF RO TR SR AR N, WA IE# TR J47 R, A serifr
FENLIEH 22 b AT o [ IR A 45 FH 23 i HCR T BN (10 I A A0 P e AR 52
SEMTET), W SRR S BUR e Rl B R
5.1.7.1 KA. 0N 1 IA PR R E AT UE TR 0, A U0 W A P A iR R 1
R MPHERATIEARIERAT 2220 TARRY,  ROARYE BT 22 36 B9 A [RI AR MR AR SE H 1
A8 I AT A R 0 50 5 AT
VR WL HIER I RS R 4 1S0 898 5 1 - AIES 2 ¥ oy ikl .
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.

REHTE BRSO T AR R R R IRR R L.
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51.7.2 HAIRT: WESEIRTREATRCEH RN E D5 1A I PRe . AR A R
JRANALRE R, N SRR, IAE s K M e A (iR il ik
# 9500N.m), WA RS IR T HEHBUSH AR, KR ER
R ARG 77, SIS F 70 10 I 7 AN AL e L 778 (s 7 T A AR 9% &%
AT BRI RIIERRA) . EEHE R R T AT, M TR E S .

A\ Warning

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

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

IR ERIRZE L AEZ R EE10% PLA
518  RIBERIERMFNRE
5.1.8.1 AEATIEARIERRMFAEARDY o KT im0 TR R A A (IR B, 2
KN ek, Wi eEuge Rl ROR ST, JFa RS R N ER. 5
AMEZ AN, EREWR SRR,
5.1.8.2 e Se BRIRMRE B RO R BN L A A A
Rk ke &
HI TR S ML L L B E R TR R SRR R E R T e 1, I &
B R R TE AT AT RS B 1 UK 228 58 F IR = A I BEAT o A i LA A
AR B i s, S IASCIVAUE LIRS IRAR IE R AT FR T
o MAIRRIEREITER, WU RS SE AT, EHT AT IR RO E
ML EEAT R, RZAGERHTR, R REZ OIS E
HE A RAE RIS WL 223 0T, AL 5.1.6 sk MHUE T HE I A
NN
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HIESAE: HIMESREN =TT IR H S SR (52
TR, B NRRIEZ CLins), NEFTERE.

WA TR Y B

XFTALR . AR R — K- b R A R I 2 AR R R AT R,
RoRBENNLR . BRAE 2R IEAL (U BE BT I SOREE) R Rk
EiARZNC TR S AIS v o3RS i R 25 S T ] 3 &0V e o1 8

IR I G
XFER 5.1.6 258 5.1.8 MFTAE A AP MBI ER EMRE, X
RAREN R EIBIT. PIEEFRRERNDERET.

519 TRk
BEAE . ECEIREE. TR B B B R L REERS R ORI T
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

5-8

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
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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

Accident prevention

For all the provisions of section 5.1.6 to 5.1.8, the user should strictly observe
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 BRERIEEAFRIHLIR
R R B AR TR (IR 50
5.1.10 Bolting torque table

The torque table of bolted connection in the below (see next page):
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P RESF 2% P RESF 2 PERESF SR

Performance level Performance level Performance level

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

M 12 52 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 24 449 439 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 3104 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
MS56 900.0 8830
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52 PR

22 i U

I A FIIRG i 2 BN DA B 2 4,
IDERSEENIIE 3 2
2) TR
3) MARLF. YR R LA R
4) ' RALE IR

2 AR AL B PP 2 AT

3. IR 2P s, WICEs. & PR, e
4. PE EORIRBCERE, AR

5. I 13m/s B, FEEETRFHE

6~ TTHEMLHT, W20 Bl R 4y [Pl B SORRNTOTH B2, R T 4
7 2SR A S B R A C AR (LA N 1)

8 TTHAT, ZUREE B ZTHESIT O (BI SIS B ARiETS i —D
. 2 BT AR, BRI AEdh FET S B

10 BEHLTUTHERE S, FeAEese R R . Tl E N A A TR

A B NER THEVR RS, . JFREEL.

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
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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.
5.2.1 AW

5.2.0.1  VEAHBIELABLET, BAGKIENL 2B P AT B FH I
TR AR, SUEMB 2 T2 IR, NS
1S5 S MDY 24 2 M 8 T A A L P Ak P it o 7 P8 B R K [ e A2 9 LI
AP, XERRERT EN LR,
L FAL 22 AR N SR AT 22 2R VI AT UE A 22 B /R B IKIE, R AE TG UE B
By TUEN R BGRENL, SN, ER—VIER, BiTisr. @& %tt.
RN WE. REEAEEWRIFAT, NEREIEZR, JrEffl. R
DUERIAIBAT 22542 PRl TAF, TARBINA e, SR,
R 5 A B LA B EOR I L s R GUAT b L EL AT DU A e A
XREA N B HEATIR A, CABT RS ML 2 e A v DRl e/ A 1T
W RRIENL 22 TAE g s, oM RSN 2238 T AR MR 2EAT -
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
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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  IENLZ LR K& LA
1. FFEZRIAHIME—F.
2. ®E. KA
3. LH:
1) 10 W5 KHE 4 42, 4 BHAE 2 #2, 2 f54E 2 #8.
2) 30, 32, 36+ 41. MEfE#FSMAE, 157, 127, 107, 8"iGMF %,
3) AR, K 1K, 0.4 KEHHR.
4, HLTH—F (BFHHE. KKK,
5. FH#EH—A
6. Je s
7+ 50 KER—
8+ FIEE—i.
9. 8#HYZZLAT T,
10, SEHFLA. 10x10x30 K74 T %

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)
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8) Pliers
9) Lead wire (8#)
10) Crosstie (10x10x30)

5.2.1.3  IENLEARHHIE
FH P 2 28 A AR s R SR I A =) o il A e L B, R B e
[ AR L SRR AT B Al A
5.2.1.3.1 Al ik HE
BEAH 128 B2 AR S AL FH 00 B 24 v FE AN Iy b i 77 R0 o (1) o Al o
X HTN 77 BESRAE T B B e
5.2.1.3.2 [F] i S hR I 22 2%
[ 7 SRR 22 A ML B E S, hsE AR ARTR A, [E S
FHE P 22 2 e BTN IR e B 3R AT
1y [ 52 S T DA 20042 YRR - e v o 28 o R 22 285 5
2. R E SR R B RS LB 150mm RS
3. VER LR I 2R N IR 5
4. K EHELE 5 2 SRR 8 > @65x194 MRS AHIER:, TR B HE LA E & 3
R 22 S VR L RN R AN A A b, P AR R R ] o SRR IR s B — TR
S EMESER 8 A 955x171 (180) MisdihiZEH:: F— AN E & FE oK AU
PIANTTIE (xo y 51D BB ESER. REREL, BELRS AMET C35,
FrH TS, 35 T e HESEFIARAETT o R [R]— 7K P b (8 il L ) 2 B
Z/NF 2mm.
HEE: FEERHOERE e RA, EEFMERT, HARE T/ENHTXEES.
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.
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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 eight@65x194 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 eight@55x171 (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.

ACaution

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 AR

Mo E e TAER, BT mER 60m, H N EMAEA 1 AT 17 kR
HENT, REERAY, N SCRRAN b AR

5.2.2.1 ZHHERLTY

5.2.2.1.1 ZEEEt
BEGHATNERE HP 1T, B L]
FEREATCRA 1) 22 3%, NEEREYT T b

TFaR 2% 4.5 KICHR. By fi

©10%x393.5 (405.5) ¥ oh T Bk 4t 22

BB FLAE TR TR AL R b, P A

©3x30 JFHHEE (ARD. R - BRFEAES 2 BUR

B HOLE PG 7 B2 0, JE b T 3o BFEENE 4- BEEER S- 8

B8 3 MICER PN LA P 3E N FE Lk 1-Ladder connection frame 2-Wedge plate 3-Ladder
SERR Tl IR 2 M T S fixing hook 4-Ladder fixing plate 5-Pin shaft

TN, AR S [ P25 o R 3 ORITEBRRN DA LF I 4.5 KIERE A, HIRIFEITi%
[ R AE A T b FTOTIERE 37 B el

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 A FLAAY
MBI R IO FE AT AR R F, 5@ SRR 8 4 065%164 (194)
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T A B S A e, T 920x252 IBEH AT @5%36 JT A [ & , T A8 4T T . (U
p S W g 2 Rl (T 08 = R R €1 7/ DI X 1 el W7 2oy S A G = () i alea S 131
FENERE oo AN e A Gl ] DL DAARAR .
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 p65x164 (194) should pins, locking them with ¢20%252 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.

i

H

o

&%
\\j

2
\E
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5.2.2.2 ZARTHTHZ
R T e PR T D — 0, AR AR TR 5 70 . A D I
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 ZHENETHR

JETHIR AR G 2R B AT & . BAUCRE I EL, e 5 IETH SR B A i 3
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.

[N /7
17

=
= o

Ii7A

1- BEFE 2- BR 3. BHETFES
4- TRFFWEL 5- BXEs:
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5.2.2.3.1 ZEELVE
BRSPSy B IR, BARSRA B NE 4-6. 2 ARINT 2
1. NEE. LFaE
2. FERE¥E
3. FEHFE
4. EEEYVE
5. LEAFE
6. LEEFE

H | Front lower platform
TR Left and right lower platform
Fh. ATA
Rear lower platform
1 TR =
I ‘ ‘ i
=
A B
Lower platform of climbing
frame
BERTEFERE
/i\
Left upper platform
T Rrva o PPEED
Right upper platform
EETE
Rear upper platform
RIZAVAN
1 LETA =
= _1=
i i
1
Upper platform of climbing
,A# frame
BREETFEREA

W 1. KRN 2. 0. 69KAEFT 3. 0. 62KAEHF

Note: 1. 4m railing; 2. 0.69m railing; 3. 0.62m railing;
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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 fF G AT B R N B R, 157 R & 222 5 il

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

platform installation

51 6 24 UG B A AT
BT I FHAAT JEARCRT M14 X 65
IR E, WIS,
Stay platform well will later railings
installed used rail splint and M14X65 bolted , as

shown in fig
cl o

5.2.2.3.2 ZIEEICH,
BEQCHALESE FNEEE L, ARG B R B2 rEER . B
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(USSR NS SURY R )y
5.2.2.3.3 ZLETTHMEL

B TRTHMEL B 2 AL E, H ¢50x135.5 (188) f B HE LAY HIAT 10x80 JF 144 &
E, ARJEIMELAL T B AR TE BARES
5.2.2.3.4 BIERARTAE

BB 1 BT Se R SR G R 7] T 330, A3 SR I n) f5 # 3h b T-4T7F
LB o IXFEIEE LS NIERT I A& 5T T 0 R AE T . SORIGAT I )G H
BT o PR B AT T AT
NI T AR T 48 2 O e e i S 07, A sl T 22 R0 Tl R A T T 22—
] CRp SR BA B H—MD, B4
CoXTHESER ST HHOARIR N, (T4 ﬂ % %
T E SRS MEN . YT E ° ON
B ZE TR L5 T G i, TN N
JIHEBN TR T4 G A0 Hvd ZEAT 2 gl 5
AR E2zdefLxT1E, F ¢50x165.5
(218) 5 JA HESBY Hl AT 10x80 JF 14 [
5E o
5.2.2.3.2 Installing frame ladder

KA E EAPAR DA
Close position open position
Erect the frame ladder on the lower

platform and mount it on frame by ladder
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 10x80 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
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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 10x80 cotter pins.

Iﬁ | i

uu 5 [ \
I N % Le 2/ —

V4l
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5.2.2.4 ZEOERFIRTT . IR SOR G

IR, HIAHR > 0 5ICTHBRiE e . RE ¥ 5l R E P i — R 5 BERE N 46
NSRRI, IR 51 RERE AT S P A S AT DA S, 130 B b 51 RERE Al 158 5] 22k
RrsmiaEathria, AT DR 5 R e im0 . FIRE 592 5y — 51t
SISt E 2P, P —E 5 mE R O Ty 7, 85I R T T E
ZRIFET5 A, N R R A A [ 5 T SO DY 2 SR NI P B R AR A, 3TN UR
055x136.5 (182) 7 JE HELAHHAT 4 FE 920x183.5 (252) 4iifH, 3 E 5x36 JFH4H, Jf
KT DB 7R 04T T

fEM b, Seis B RSOELL R BIEENLA . ISR BRI, AR ERS
R L
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 eighte55x136.5 (182) shoulder cone pins and fourp20x183.5 (252) lock pins,
with fully open 5%36 cotter 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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k&  Upper support
x E#FA Slewing bearing

'ﬁ%im Lower SUpport

52241 WFEFIR, LE37EE

5.2.2.4.1 As shown in the figure below.
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5.2.2.5 AL EEE AT —
5.2.2.5.1 e BRI EEEA —, B, FNinS bSO S NER .

5.2.2.5 Installing jib 1
@110

= \\ / / / WI jfﬁég

f
B A A—
pu NGV

Qgrgg\ /8 T

5.2.2.5.2 fEHLE BRI R EEE A —, &M, TNim BRI RNERE .
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 LRCTHIE L CTHTE BT
BV, AR EPRR IR, PRI BCrAE . HPHAR SR AE
ST b, BRI R PR B R
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.

——

Rt

§

ST AT AL AN T

Correspondent counter jib drag rod is as below:

10895
819 400 2200
Gﬁ = 7 (3: r/_fcg

ﬂﬂfj
]
H
i
JLJ
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5.2.2.7 & — YoV E
GHE—HR 31t P E, L E TR 5L

5.2.2.8 kL E
5.2.2.8.1 #RMBEAFEMEKE, FAMEMNAMICEITEEE —E (B3 B, 3 ENE
R )

R, HHE/ N R B e e = b, B ETE 1 KA A% b
fE/NER R RO, 3 BN AESIHLN . DA AR BT O, IRk
74T IT

EHEE XK E T (B —ERIMD:

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):

Jin length:70m

EHEEKE 70m

TEE K 65m  Jib length 65m

AVAVAVAVAVAVAVANEVAVAVAVAVAVAVAN

Jib length 60m

EEEKE 60m
] J 4 5 b / 6

ANANAYANANANAVAN AVAVAVAVAVANENANVAVAVANAN]
EEE KT 55m Jib length 55m
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FECEBKE 50m  Jib length 50m

45 6

AVAVAN VAN

7 3
JANANANAN AVANAVAN AV,

o e i

EHE KL 45m Jib length 45m

.
N

ANANANAN

EHE K E 40m Jib length 40m

.
——— N L S s  ——— * T >
’ INCINS ’W KN PN
/ NS N NY NS NS NS N

5.2.2.82 fudmE ARG T R, TSR LN ERG LM

5.2.2.8.3 ARG R ENR B L SCPRRSETE, T b ARy B AL TP AL E,
T READ VU] 22 5 3] - A0 _E SRR L

5.2.2.9 ZARCPHTE, FMERKCFATE L 2.1.4

5.2.2.10 FLEAEG|NLH

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

[ 7 bt Arm bent frame idler pulley
RRLER

\
\
m oo raller ) g
)“ _H"‘ Around the drum
il F’\ﬁ‘ MRS
N g Teaction rope 1l M
¢/ 4‘—»/ G
BEhERL Lot frkieh
Fixed in the car e Boom head
Load the car

5.2.2.11 GG IHN 2245
452 Hn LEREEARENE L, WTNE A FUR.
2 53 KM EAR/NERE, ¥R RS AR, B RSN
AR, B ImEIETE N, AR AP E SRR 1B, SR
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bk 110kg o #, W~ B Frs.
thid: OQRJUtER LIRS R sk LB LIRS/ EZ MM,
OfEH 2 N, LAMNRBERMEIRER 1 REE, 3£t 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:

(OMust 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.

TfEF -Fall VU5 JY-Fall
KA & B
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6.1 FCE HRHI AR (S5 LA 6-1)

6.1 Moment limiter adjustment (see Figure 6-1)

3 6
=&-——1

[

\
W

T
=

4

|

1. TAESEFEMENE 2. FAF SiEEigng 3. Rk 4. FofF B SEENE 5. fr
M6 FikF Fom K ERENE 7. MVSEERET 8. FRAMA 9. Tk 10~ K1~K4 i
FENRET

1. Fastening nut on top 2. Elastic adjustment nut of rod 3. Pull-up iron 4. Upper fastening nut of rod 5.
Rod 6. Lower fastening nut of rod 7. Side fastening screw 8. Loop body 9. Pull-down iron 10.
Adjustment screw of K1 ~ K4

Kl 6-1 JiFE PRI &= = B
Fig 6-1 Diagram of Moment Limiter
PENL A 428 E 1) e KA AT v 5, A8 AN e de R Ber J) 5B, )R PR
i ER) FH 3 3l 2 o 00 800 5 B8y (00 S TR o) AR, B L ) A AR X R AR O ik
JE o
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 R
120 B IRAR B THEE A — 0, & — X s AR, DU AN T 9% S 22 6 B2
VIRET, AMERSEA A, HAEAT, R SERTERTS, AR S AR (R R
PRERBS AR/, M Efar I M (T, Horb— SRR AR b R T R R AR H R [ A Sy — SR
BRI Rl Sk, SR SCEE DI s il g, AU kistr, I8 BIR H I
Working Principle:
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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
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.

735 PR A 5 1) 1 R
A =& | FENEREIEZH, DAEERAKBINTENEZR, BERMR
HOBIREI TR

Adjustment of moment limiter:

AWarning

Confirm the rated moment of this tower crane before adjusting the

moment limiter by looking for the corresponding data.

ANV JIFERR AR ORAP 3 E, 2 FIk BB (B 1) 90% 0T, mIAL = N ) Tldl T
5, I 100%E/N T T10%HUE B, A _EW, N SRR L, RN A H
IR E .

This tower crane equips with moment limiter protection device. When the moment
reaches up to 90% 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.

AR KRR 2 F TR (RAEMALTE B AIRED . BT R
R, TR K4 T EANFRIEARZS, PR R 43 S [ A s S 1 MR 4 AN T
PR RIE 1. BDZ2esete, DU, EmEYE, NERWETHI R,

First, tighten the drag rod adjusting screw cap 2 manually (normally to make shoes at
natural state). And then use spanner to adjust a semi circle to make switch K4 change from
break-off to switch-on state. Later use two spanners tighten upper tightening screw cap 4 and
cap 1. After that, all installation is completed. Lift object with 4-fall off the ground and adjust

as long as trolley can run.
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6.1.1 J37 B 25 ) 1
6.1.1.1 1358 IR AR IS T HE BR A 2% K2
BRI 12, HE 3K, BN ER,

FERRR TAFIEE Ro A LIRS AR T UE i B &R Qo,  JIAERR il & AN s,
RERZIE W T, B, N2 1.1Qo Ja UL B BT, JiRE R & NanE, A
RERCTE, IR 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 tol.1Qo and lift up slowly again, so that the moment limiter should act, and the

load cannot be lifted up, releasing alarm signal.

£ 0.7 M KBUE & (0.7Qm) AHRLSCVFI TAFIESEE (Ros) &b, DAIEH TARE
FERTE 0.7 i KAUE R E & (0.7Qm), JJHEFREIES AN, B IEFETT. Bk
e, INE0.77 Qm J5 LASRISIEL T, JIHEIRGIGNBE, Bofg AREETr, Jhf

At the allowed radius R0.7 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.
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R 1-2 J7HE PR A 25 R M A2 e R X 1 8 B R 2R

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

B K TARIESE CREES
Ro(m) Qo(kg) 1.1Qo(kg) | 0.7Qm(kg) | 0.77Qm(kg) | Ro.7(m)

70 12000 13200 8400 9240 20.92
65 12000 13200 8400 9240 24.7
60 12000 13200 8400 9240 26.9
55 12000 13200 8400 9240 29.8
50 12000 13200 8400 9240 31.7
45 12000 13200 8400 9240 34
40 12000 13200 8400 9240 33.5
35 12000 13200 8400 9240 33.6

6.1.1.2 A% E A AR R0 PR 3% K3 A1 AR 1 80% 7y %H FR 145 K1

FSHINFE 1-3 HE 3K, YN EER.

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.

A E S B i KAUE R E R (Qm) IHCK TAEIEE Rm. 0.8Rm & 1.1Rm {H,
FFAEH AR T o AE/NMIEFE AN T S KBUE R B (Qm) &l Im /247, 18# AR IR % Rm~
LIRm [8]if, FpERREIS N AR, VI SRR AT [ i, I (5 5 . B[,
HH MBI AR, PLESEEE FAMENE, EF)K 0.8Rm NN RE H 3 M RE /ML
g, FEFE Rm~11Rm [AJR, JoHERRG| 8Nz 1E, DI MZIEAGE T B s, I
HIREE 5.

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 Im 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,
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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.

7 B 8 KR 0.5 i fae KA S 7 5 (0.5Qm) 15 K AR MR Ros, 0.8Ros & 1.1Ross
fH, IFEMTARC. E/NREEALETE 0.5 i RAUE R EE (0.5Qm) i Im /47,
T8 AR % 45 Ro.s~1.1Ros [B]I, JIREIRAIEFNAITE, DI Ah AR ATES T 3] s, I
Rk EE T, BE, EHMNMEREITE, DOERIEE R SMEE, f£8I5 0.8Ros I RAE
H B N ARE A SRR, fEFIE Ros~ 1.1Ros A, J7AEFREIEESE01E, DIW o R A
AT YR, I IR E S S

Detect the radius Ros, 0.8Ros and 1.1Ros 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 Im from the ground, slowly move trolley to Ro.s~1.1Ro.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 Ro.s and
automatically turns to low speed. At the time when the trolley is moving to the point between
Ros ~1.1 Ros the moment limiter should be active and stop luffing outward and lifting circuit
power supply, releasing the alarm signal.

R 1-3 JFEPR 1 %8 i A R R A B A R R

Table 1-3 Parameters and radius moment limiter at fixed-weight and variable-radius

ERS 4 {3 2 R
R(m) |Qm(kg)|0.8Rm(m) |[Rm(m) | I.1Rm(m) [ 0.5Qm(kg) | 0.8Ro.5(m) | Ro.s(m) | 1.1Ro.5(m)
70 | 12000 12.1 15.1 16.61 6000 22.88 28.6 31.46
65 | 12000 15.6 19.5 21.45 6000 29.25 36.9 40.59
60 | 12000 | 17.04 21.3 23.43 6000 32.24 40.3 44.33
55 | 12000 18.8 23.5 25.85 6000 35.6 44.5 48.95
50 | 12000 20.1 25.1 27.61 6000 32 40 44
45 | 12000 | 21.44 26.8 29.48 6000 32 40 44
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40 | 12000 21.2 26.5 29.15 6000 24 30 33

35 | 12000 | 212 | 265 | 29.15 6000 24 30 33
6.2 5 R SR (LA T B D 0% LIS 4-29, BEEENL U L DU M Eh TF R B =)
&

BEWLAE A ST 7 0 22 S8R A% S KA B TH B, AR AN B L e K3k
i o 0 B PR A it A T BRI B R IR A T BE 1 — A a3 E .

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.

TARJE .

TNz e L AT RS, TR AR, Nz gg Ak T, KRR ST
FEERRMII I3 L, i Sy BEAE SO AT A AR AR, AR TR N < B AR SRR
KA E R SRR H14%),  H ERAAREIT o0 Ln iRk, ARYEHATHIESR, &k
EVEE SEPNEIR T B PN SR EtAIRENE R (S

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
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.
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6-2  EEEEIREIE
Fig. 6-2Load limiter

7 B B PR A 1) T R
E S| AREEESMARFZH, PAEAHALENNTERERR, BER
xf R BRI TV -

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.

OV B ey TR 1) 4% K4

FeUMRE (L 24 3. 4 EDEmEG V, REHEE (5 B &I, HEIERAG)
B A H LR B B T 55 (K4) o

BN E, BEE 10%, DMREE mFE EEmr W, )5 s s, A
NIA IR 5 R ARSI EE, N E TR R

HE 3, BN L L EEDK,
(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 Sgear.
If it has high speed, readjust it.

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

@)1 % v 3 PR ) 2% K2
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SELMIE( 20 3B AT X, WREHLEE (4 Tt HEIREQ) 2 Ik
b BB T R (K2)

B T #Ar, MY 10%, DMREE Mgl E8r Y, A e alfod g o, AN
Ak 4. WERMS P, NEFIAE.

B 3R, BN 2 L EEER,
(2Adjusting 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.

(BB KL T PR A 25 K1 -

PUMICE (1. 24 3 Byl i K, I RRuEAe (1) B 2 HR SRl 2 sh JT-58 K1 91k,

B N EAT, B 10%, WUMREE MiZ80T 2, QORI N ST R

HE 3R, BNl EERK,
(3Adjusting 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.

SFAFEMERMAE V. Wy X0 Y, K, ZZ0EK 14,

The values of V. W. X. Y, K, Z are shown in the below Table 1-4
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R 14 EEERESFASEER

Table 1-4 Debugging parameters of load limiter

%“;E a =N I > =N | =] . o .
. Kﬁmgiigﬁa%{%& (K4) ISEEPEEEBE%J%; (K2) LA R RIS (K1)
f3%5 2% High-speed-limit load Medium-speed-limit load L ..
. .. Overload-limit load limiter
Fall limiter limiter
V(kg) Wikg) X(kg) Y(kg) K(kg) Z(kg)
2 fii % 2100 2205 4200 4410 6000 6600
2-fall
4 i 4200 4410 8400 8820 12000 13200
4-fall
6.3 LT+ FRL A%
I ST BRA #5310 I AE T 18 1T RE H IR 1%

IR IE NG 2m B, B IR EFHES),
FE BRI, Bl IEAN 22 48 58 A Fa fii b AR By TR 98 S 1
AR SR B [ 5 T8 SR B BRALTF SR Iid A B, 8 Rl o 1] il 2 DK Bl B

RN AR & T IA Rl RIS, i ke B IR B T T R, X R i B
TEIR T DI W AH B ()32 51

6.3Hoist 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.

A EE

HAB TR A ENS IR, EURSH NS ARELET, REEhtiE

BRHIBTIPEFLR,

A\ Caution

EE—RIBIIBINERR, DIE T TRASZEISIETF, HL
T2 PR
B Lk BRAAL BS#E 7K .

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.

AL TR A 5% 1) 1 5 -

FE3E B i L BA TUE i P Jm R B AU 2 38 N AT, I BRI BN B, TR %,
I HAFsh# M it s IWK 50 4WK, DU E DIz HlIS s 2 —4. (. Soess
Pl LB 2, SRR BT BRALAS . IR BRAL & ST B R A %)

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)

AR T EFRAZ SHUL

AU 48T, HE/NES REERANMHEE 4m (2 £53) 5 2m (P75
PR, FIAH LB R R 22 e sl M 4T), KA TR, BARE T ARl 4WK,
T IR, (LK 4-25).

HE 3R, PNl EER,

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 4-25)

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

VBT T IRAZ SHDL

XA B VY ARk T B, L2 R B S M T OO B Tm BH B B IR 3 [ AN L2 4R
FIAH DL R MR 22 fig 2R (1T), R i iz, HELE MMM TWK, &I
ik, (MK 4-26).

BB 3R, BN 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 Im 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 1 WK is pressed downward. (See Figure 4-25)

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

AT LR R A2 SHUC

BT M EE/NES R AR 10m (2 5% 80 5sm (JUREE) BEES, A
IR R AR 22 Jie sl (3T, ke AR HER], BEAEER MMM 3WK, &2 BT
BOEIZIT. (WK 4-27).

HE 3R, PN L BB,

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.

TS B AT % W
HXFDT

17 —=1T—=1WK
97 =T —=2WiK
37 —=3T —=3WK
47— 4T =4l

[&] 4-25 EHARALEEE

Figure 4-25 Diagram of Hoist Stopper
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6.4 B (R 2%

g A E N TP g g s KR . (Rl BE BRAL &5 so VR K [l e 0N 3 1

AR [ IRAZ %At/ A AC XA R e B, /NI He B S [l e 1A Rl
MIEHLE LR, BRALASEOR S B 2t H 4T 1T Befe, WESUEHIREh T ¢ 4WK,
IWK, SRR 1 4 R ) 7238 A A7 B P Fef 1h38 4T . (UL 4-26).

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 4-26)

e A R A7 5% ) T R .

FEZHE BT R, HMIR R e I, Al RL(4Z), WhE DI Rl AR I B 2
g

TR [ BR AL 4% SSR: et B AU R AE AN ELESE, R4 [l e — 8, AR5 T
A HzE, B AREE T AHM R (4WK).

A 3K, BN R L EEDR,

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 S [ R BR A 4% SSL: AR R JT 10 3 18], AR Y ER(IT) E R H M b
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(IWK).

HE 3, BN L L EEDK,

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 (1IKW) is pressed downward.

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

A B3 Anap T 56 Wk
HAARST

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

B 426  [EIAEPRAIAR(E
Figure 4-26 Diagram of Slewing Stopper

6.5 22 PR A%

JFHIage: A2 PR A a5 FH 38 A2 T B 1 mT RE HE DA BRAE SRR, (/0N 20 B 12 5 i 0 AR 0
AWM 2 EIEAT.

AR B AR BRAL 45 A i /AR OKEh (ol B, Gl — A AR S E T
i b AT R A 5 DR B A A R, R BTG, IX R 1 R E T AR
7 B AL AR MR R s 1 EIEAT . (ML 4-27).

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.
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Working Principle:

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 4-27)

AR e B AT 5% ) 1

VAR SN MR ROz A SVEC JF R FRE AR M4 1.5m &b, FahMHRGTYEERH
s AH L R i

HE 3R, BN L L EEK,

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.

VA SN AR BR A 2% SVFL T2 PR AR G2 p 8% 20em Ab, 353N ER(6) HL 2 H 5 N AH
IOZ PR fiph 53

HE 3, BN L L EEK,

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.

R B 7] AR R e IR A% SVBC Al N AR B FR A2 2% SVBL, N Efnid %, K/ %
TFEER, FIhNRQT)HEE S TAHRM KA ARQWK), # B RALNRAT), R
JE TRl (IWK)o B 3k, BN 2 L 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

A RO Ik w
ARARST

17 —=1T—1WK
27 —=2T—=2WK
37 —=3T —=3WK
47 ——4T ——4WK

press the contactor (1WK). Repeat this for 3 times and comply with the above requirements.
& 4-27  TIEPRAI2FE
Figure 4-27 Diagram of trolley stopper
6.6 iR (MK 6-2)

6.6 Luffing brake (see Fig 6-2)

Kl 6-2 A2/ N B o
Fig 6-2 Trolley Luffing brake
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(1) Bk
A e N R s A, R BT 24V BELE R, —EdBUERE, F3)
AHEDNME

(2) i3t
HZh 2B DKL, HI2)HEQMEN T, APk HERZIRG, MEEE
@EMTE X ERE O 53N RS Q2 18], BH AU A2, e R
Ao

(3) B
HIZhZL IS i, WG ER, IR AR, LR, BIa R, I8
RETBUREE, HIZNEEF IR FEREEFEIN, RS EIR.

(4)  [AJRR IR 2
BEPi @, BT EMIBEI®, @IS R R ek, HEARE
AL, ARG RS ATk, MREEIFL B = ANLRT, R e AR AT
T8, W TAE 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 (D is powered off, the brake spring @ pushes the armature ©
to drive brake disk (3), 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 EIFHIz048 (ML 6-3)

6.7 Slewing brake (Fig 6-3)

| 2 13 | 16
16
T ey
i i 7
~
17 ~ |
fE-EE 7 Al L H [ mwsnmes
B
7
N N
) // N | N
XD fk

V¥ 2 )aimds 3AEBEE  ABEER SR 6wmIshfE 7.MEk 8.HMEEk 9.8 ALIRET
104HEAF (XbR) 1L 12488 (b)) 13 TR EE XS 145 B8 F 15 LT
16, %L 17. 19
Kl 6-3 [ml 5 a5 = 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 6-3 Slewing brake
6.8 TEFEI
6.8.1 ZAEBENMERAR, REWERIESH, MRS, EEHAGEMGH, Sl
HitiE R — Y E R, 7 BT
6.8.2 7R EH BRI R RGO TR B R EE, BN AR L 230 E,
To % 4 AN &0 M E A slod Z Ak
6.8.3 ARl B, JRhlE) AN B4 AT ERIEN L) R B R L )R
PR A s A A R R ) o, ARV A% B i AL AT & TR, Ao vrifEE.
6.8.4 274 %% B AR ] A XA B0 AN 1
ML ) 2 3 B AL —3, ZUEAT R 96 A B i 56
a. IEHMTHIRRENL, &8N 22 E TR, KIAUER B R
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b. AR — 4 )5 ;
c. X 4% B TAFIERER HE IR
d. B TH
e. MY LA EE i HTI
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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@ E LR S E
7.1 — %
7.2 FCE AL EAE

Tower crane operation
7.1 Instruction

7.2 Crane operation

Chapter 7
7-3

7-5
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7.1 — U

7.1.1 EENLIHERF G BT AU E ARl _E T A

7.1.2 EEERIEN TN, T IR R G AR, 6 SRS PR
FMZEBRENE, PR3, i NAREW I AGEE G R EL.

7.1.3 EEHLIEHR TSN 20C~40C, KL T 20m/s,

7.1.4 EEHERHERE IR TR 238G, DATHT SR, . a0l S &0
Z At BT IR (A SRR D) Ja 7 BeEAT Ml ke i &
NEE BT ) 125%,  BhERES i BV AIUE BT Y 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 FEA ) AR, BRC EATLAS B 2547 HE B A, Tl T30 47 00 200487 70 20 () R e 4

7.1.6 FIHLE AR IEAABGIE I« AR LD R T T8 S ki, AT LA HR B B
R K.

7.1.7 AHAE=AR TR R P AEH], FLAREE S .

7.1.8 ZZALHI N SeiE N & AR o> 2 2 ri ., sRB B2 B ANS IR T 0.5M Q@
FLE], FERXHELAHARKT 1IMQ.

7.1.9 EEHNEIEN, THL N5, AEHLAN AR EEAN TN ANE B $#4F,
FEACER A S, A BRI N A AL .

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 EEHLERAE

7.2.1 BRAERTIKHES

7211 EEHUIFE T2, mHLLA &S A ARG S, Rl
AERIRRE . EA, AR 7R ENG S8 E 5H

7.2.1.2 RIUWAETHBE AR DAL SRAEN, AT RESZ M 2 sk RR 2 i, mIHLAS it
(R

7.2.1.3 K& ARG E RPN 2T T IEH A E .

7.2.1.4 REHAICE, SRS R R IER .

7.2.1.5 BHHBAFRLT “07 L.

7.2.1.6 Wik —VIER, BEEAIR.

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.

722 BRAEEREFI

7.22.1 AINULAFERBRIEGE S5, J7TBHTIRAE, BRERT LAY, AR SO
e,

7.2.2.2 EIHLL S AR A RS B AL R b R E B B A E B AT AR, AV T
e

7.2.2.3 EEIAERFATD S, AL FIEEESRAME; EE TR
IAEAERE I, AR PRAATRE /N b, T N [ 7 SR

7.2.2.4 TAEREENL EF45G N, FEAMSAE LAE AT I B a4 B U1 L

7.2.2.5 TAERS 28R NGB A0S hVa A .

7.2.2.6 WERGZEREUE, B RFORY R E N FBE L eI, S5
FIREAE Candlzhds . IRAIFIEE) WA RV RN,

7227 AW G U EREN TR, SR TR, TR A E, KA
NIRRT, DA G AL AR S L S R A A DL R S R S A

.
7.22.8 EEHUEN SRR, BIFENATAME, RETHE, DNEIEEE 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,



A HEALPEH 5#:/E Tower Crane Use and Operation

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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RN MW AT QBN ORTR, ALl R 2B R, 6 B B
AL R AEEECES, PRI RS, Rl e 2 IR, A SR
PRI TR R T AA 2l WV AR AL Z0 I I 7 S B 4
aEs

BB RN RARYE JG/TS057.40-1995 FRENIE, BIRATUREE . IREHGEAT/EHF T
BREEA, —BAREEHR. B TRge. BRELATEMRY. 2. 17T,
BOF B RICHBEERUBRAFAR, TN IEEHETZAOEMEE.

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

use them again. We should not do as the above said more than twice times according to
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 MUbMise &4 5 IRI7

8.1.1 A MBI ) Bl s . 22 AT A6 28 AT BE 1) 3 PL AN SR (R TRI R, ORAIE R Rl &,
HIHBRRUELE 0.5~1mm Z[8]. (EEESETE b, ANATGYEE, @A TsYnai
P R A

8.1.2 JRIEAG . AWM. HNHG I FE SR A H 20 AN R LA Yok 4 2 i 2 ) R i
7.

8.1.3 EE R BN L A8 AT W L2 AR IR R, Wl A SR E I 2T . AN 22448
FRI4ESF ORI 8L A% 4% GB5144-2006 FLE FIHAT o

8.1.4 JUITNih ke tLsh b T B &

8.1.5 LW B S INERNEIL, WAAMZIN T TR . 55 IERE R N AR 5 32 IR
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Rt is B (AR IR 8 B ARG R OIRAS ), T B B o 20 e Ay
O, FEEHIF

8.1.6 AW EXHIMIEHREIEY, MR, WD AU R .

8.1.7 %%, PREIMIEE ML HIA I, BT SRR R LA R0 25 1R Hh O 2 5 D 8 v O
AAT, HMEEHEANT 70%, Wid ARG,

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 ARG M4Ed 5 frI7

8.2.1 A FH VBT ol IR 2™ 2 v AR RE BEAT [RIHTAT Hath , IS e A R

8.2.2 MMM/, AIRERES, RREATIET AT, MRS K /72
IEH .
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8.2.3 MW & & MECL R T RE %, AHEARMILS.

8.2.4 JEIHAR AWM A JLIHTE, 7% A WTE A G AR R AR 5

8.2.5 I WS AR, WA ISR N A A AE

8.2.6 WEEAIKE FHIUGSMARRT, M & H OMAND 2SR, HahJrmeRiE
i, WOl E R RTINS, AEHTIRE, 55 ERE B NSNS

8.2.7 {EAZERAN, TIFIHFFAEHEKR, Fritia b AT IR 30 2% J5 7 IR il
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 &BA MYy 51RTE

8.3.1 TEiz ¥ R & BVE IEM AR T K AR .

8.3.2 TEALFMAE], WAUE HRBFILRTE, LA,

8.3.3 KWK AL MIERIEM . SR KM R EBHIR . BT AR B S AE L

8.3.4 BEFE 1~2 FFEmE g —i .

8.4 HARFEMLES SIRTT

8.4.1 ZHIAFA NI WA LI, R FELFLAN T e A% 18 53

8.4.2 BB HZNNA I IR 54, HERR IR 5 FF 4k sia 4T, WAL E T 2 R
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ot
8.4.3 FHR/;EUM, FLE R EORFHE R, Ry, AR AN T 50%.
8.4.4 FIEHIFE. MCHMSGAW RFHGET, M ABASRS LKA,
8.4.5 %% AR B NATIEIF Al T AL 2] 52, fid s 9T B K B B DG
8.4.6 REFREM ORI ZI ALK (. O, FREAKT 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 €.

8.5 Wz

P22 2 BORGE R, AN, BB MBSy, — B2 MBS, o
o WERAEFEAINER, WLAMIRASTARERER (NRARE)  EnE
Wz dg, (HREREI F R ARSI, ERE RS, ML N EE— P FEm, REE
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BEAIG I BT ASE e, ANEL4RSE.
22 25 (1) 22356 -

WA AN L2 2 — PN 5 R 22 AN 22 48 [RI SRR [RIAR o RIS [R] 2R 2 f A 22
4, M NARIEF N2 8 AR T RN 2 s v, I 56 B R L RR ARG N .
NG BN 22 4855 Bl AN 2 2, NOREUE TR (EAN 22483730, 45, Bk b
Ao R AU AN L S8 N 22 R, T DL IR S N 2248 TARAT RN P B
R B IR . AN 2 i Ra g i, LA A K20 10% 1 AT0E B Xt HLGEEAT
AT FRAE
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. 2R N 22 48

D TSR b, 002298 N AT B il oT, e i A SR A BEIE 48 58 & T
DB E TR SR, EIXFIEIL T, 2 R JE S8 2 SR I Bl 1k fE 6 X T Bl o

2) ta A A K

3) B —MRER, RNLBERAEGR L, I EMAICRNLE EAER L,
HALAN 22 288 i — A I sk3em (JESLIRAT (947 % 14E9mdaN)

4) It BT EEMgEGN 2484 2210 B, JFH T BN AR R E .
5) KBRS, DB # D5
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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 ML 4R B AR
8.5.1.1 T LA I 45
i 8-1 Frow, W2esE i — @ BE N — 2 82 J2 B S8 R BE T T E B
L5 o
8.5.1.2 WezZa itk (W.IE 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)
—_ T m
CENTER |
._\:

STRAND

42 4 \
] WIHE ROPE

8-1 K 8-2
Fig 8-1 Fig8-2

LEFT HAND LANG'S LAY
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8.5.1.3 N2z 4 H AR I &
TEN EM 22 2 EATR, VERIEMRRNIE %, W& 8-3 fw.
8.5.1.3 Rope diameter measurement
When measuring the diameter of the rope, use correct measurement method, as shown in

Figure 8-3.

/ | ) 152 4 1 .
het]. | i /4 q {

0 IEH ;
. Correct e
) m =
& ‘ ‘ | | ’ (‘J . r
CORRECT :: ?\ j ‘L‘ X ) % /
= ~—— AERBANBRNELRER.
- ~ + Use dedicated measuring 12
\S\\ \\\\_\‘\\\\\E instrument to measure the I %lﬁ
— ==~ diameter of wire rope ncorrect
& 8-3 & 8-4
Fig 8-3 Fig 8-4

8.5.1.4 LB

PR IS DR 48 A TRE L P SO ZR L, T F— N NS AL, WEBCE LR
i, KRR, W 8-4 k.
8.5.1.5 4NLLsE K
8.5.1.5.1 AN £2 48 XA B

Pz g 2B 8-5 PR BEINFEAN 240 1) TAE B b, U JRIRERHITEAN 22 48 11
B L. LB A GLEIN 2228 EAZ AT 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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o

(O

X 22 9 SJe T 2 25 N 22 4 SRR e B
K 8-5

Right way Wrong way
K 8-5 Fig 8-5

8.5.1.5.2 MLz E &
X TRFE AR ERUE FE &, BB I i N 22 48 R K e DB, HERE IR
8-1 Ji7m.
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 W2 4R

Figure 8-1 Quantity of rope clip

48 I AFRR S mm 22 R I [y e HICAFRE mm 40 24 4 3% 1) £ >
(P22 48 NFREAR dr) WE (4 (A2 48 N FRELAR dr) BE (4D

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 X 22 4 JCA] 1) BE B
WKl 8-6 Jrux, MNLZ4iKIAIMIEEES A 5T 6~7 fENZLAHAT.
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.

AR RN NN it
P S AN S AU S SRR T

A A

K 8-6 Fig 8-6

8.5.1.5.3 4N 2248 (i B [ 7 ik

B [ 4 eI 2 FE RN AR I B B T, BB AL 4 e AN B S K
BENRITMEIE CR—8K) MRS SN, ETARIES I IEFTTER, A
RN L2 48 [ A1 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 MeLs HAT SHRMEICR

BTN A SN NN E 8-Ta FivR. Feflid K (B 8-7b), MK 2248 K 4
JRHRIE 5T Wz, ReRERE N (B 8-7c), ™ HEINLZA . RREEAE R SN 48 AFK
HARd Z RN 0.525~0.559 Z [H].
8.5.1.5.4 Relationship between the rope diameter and groove

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

between 0.525 ~ 0.559.

/

1E# (b) iR (c) R
a) Right (b) Wrong (¢) Wrong
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8-7 LL4E HEAEI R AR
Figure 8-7 Relationship between the rope diameter and groove
8.5.2 LU ZA%

ANERE B 2 gm iy, NORHGE T L2 48T IR, 1A BIrEihi LY.
TEN 22 S BENAL 1T, FH P RORf DR 580 22 28 TAF A R 1) &P e B O 22 e 46 98 7% 1
W BTN 22 2 N S 2 B BN 2 g R 2R T L [RIREAR . dngi 22 g R K 4 B )
N, SAEVIT B AT AL, DA AL 5] AN 22 2 A
8.5.3 NLLAIIRE
8.5.3.1 Wz iyt o AN

82 FIETIREME, B, M5 (2) ~ (19 HPHH RS ERRKE E,
B T & AR )N L2 40
8.5.3.2 iz

21 20 iy L B 3 Y BT 20, BV s AR D iR AL BN AROK, P RE R T4
S 22 2 AN IR & P LA BTN S BT o I SR A SR VF, R W 22 B R D) 25 BB 20
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.

8-12



EEN Y 55  WE5HEER Tower Crane Repair and Maintenance

8.5.3.3 WreL i) m il R4

AN SR 22 A — R R B IR AR, AN 22 48 NEAR IR . aniX Fhikr 22 JRERAE/N T 6d 1Y)
AATEREIN, BSR4, R 22 83k 8-2 B EUE /D>, W
T PR IE .
8.5.3.4 Wreztgn

R &, 57 2 S22 48 50k 1) LKL, W7 22 UL AR A5 — S ST LA
JEAITAR DL 2 22 Bz g, FL R ) BRI AN , D 1A I 22 i S0 =%,
LA 2 96 T S I 22 NS 0 o R P XS AR R P SRA 2 9 22 288 AR OR AR 1 H YA
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.

® 82 LU VI 228

FEC FEL AL F 4 22 4 D6 TR PR BT 55 8 57 A DR T DL T 22 %
The number of visible broken wire rope related to fatigue for lifting machinery when
rope must be scrapped
=0/gu 0
PIETIBVRE g Tl M1, M2, M3. M4 [BLKITAEZRI M5, M6 M7, M8
WLH n Mechanism level M1, M2, M3, M4 Mechanism level M5, M6, M7, M8
Bearing number of]
outer Wire strand ZHAE BER 7 Bk 7 ZHAE
n Regular lay Regular lay Regular lay Regular lay
K i i K i i
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

tae
(1) FENL ARG RPN, HEMGRET . 2 RN L8058 IWSNRSI, i
PN 2228, JLAUE E N gl i AN T 558

(2) d NINLLEAFREAR, AL mm.
Note:

(1) Filler wire cannot be regarded as bearing steel therefore it needs to be deducted from the number off
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 “ufik iz

TR IR 2 I T TR, 22 28 AR PR
8.5.3.6 ZHUHVIIRI 51 HILRAL IR/

ML BRI AL, SIIRBUENE (B2 R i A g i) WM is i de it 035
N, AR 22 SRR R

TRNBIARIR, KRR 2 A &5 S 0 b S b T RPNy, P e ke 75 h] e
A ANH R o SRTTIX PR 10 2% 5 DN 22 R IR SR BE R RRAIR . T RA, A A fe] A S A AR 3R
(RIZE G, S5 NG ER 22 2 P AT AR B0 T DAY B . — 2B SEIR, AR 2248, AR
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 Ahl 1R

T 22 48 SN R A8 I AN 22 32 T ) BE 5, 2 T EAE IR IR RN SR B 1 i 28 i 1%
fioh PEHEIE PR o XA RAE 11 BOINE BB B 5 R AN 22 48 55 i R Ak P 7 4 ) B
B, IFRBUAN RN 22 B TR

A A BAN T AT T AR A A AR AR AR AR S S ol B 45

PR 5 A5 0 22 280 1) T AR /S 1T 9 FEE BRI e B 22 288 ELARAE N T A FR ELAR IR/ 7%EK
HEm, BRI L, 122298t N AR K .
8.5.3.8 IR

FESCLERENL T, AN 2 A 5tk 2 535 FRAIR, QRS TR AN 24 i AN 22 28 1 5k B
RBAMEAR I, ki N A A AT PR GE, MALHAN 2248 % 5 E I

FEOR I W 22, AELEA 22 4 B S5 10 S 5 5 i A AR D3/ B b B T8 22 B 45 T 5
EIB/NE T EAG . IXFE L2 FEAEShEAE R L2 IR, MO SLBIR R .
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 ARG

HMEREN 22 ) Fg ek AT IR LS o R Y IR YT, AN 22 4 st AR IR

AP SR A ATART PSS e PR 5, DU B N DX AN 22 S R AT P A o A B A
(Y PR, UV 2 4 T R PR
8.5.3.10 HIR¥

4
w@88%%,ﬁ%ﬁﬁ%ﬁ,ﬁﬁﬁﬁﬁﬁﬁﬁﬁ%d%ﬁﬁw,QZEdN

Wz g Nk k. N d UL AR EAE, dl RN RIE %K) HE.
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
4 o .
25d, d, = Ed the rope should be scrapped. d means nominal diameter of rope, di is

diameter of rope after deformed.
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R ‘ il

Kl 8-8 IIRAETE
Fig. 8-8 Wave deformations

8.5.3.11 JEARMAL

P AR BUAE B A A A AN 2248 1, 4 41 2 20 B 2B it 1 B AR 45 B PN 4 i
RO o R A XA AR T, ARl 8-9 Frais o JEtR W A P 6 22 208 2 57 R P
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.

Kl 8-9 JEARMIAR

Figure 8-9 Cage-like distortion
8.5.3.12 Aifltit
XACR G 1 A B IR I A2 — B A, SR IS H U AN 22 48 P4, & 8-10 iy
ANe SRIBCHT Y BAN 22 4 BT R 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 i H

Fig 8-10 Strand extrusion

8.5.3.13 HHLLEFH

S AR T 3 — 8 AN 22 PN 22 RPN 22 48 15 25 T R AR 1) — (TGS i AVIR , XA AR
T R B T g, WA 8-11 Fros. & MAMARTE B, AN 22 48 N 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 ezt

Fig 8-11 Steel wire extrusion

8.5.3.14 Hif2JRERHE K

22 48 FLARA P RER AL JR ARG R, JFREW A B K — BN 2248 . 42 KB 5
AR R (ANERFIRIA S, P4 DR 2 2K ), b IR G R SNZE A I A A
VA, TS RGE AL, 1] 8-12 Fram. A% SR E ™ HG KN 22 48 N AR UK -
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.

K 8-12 442 ey ok

Figure 8-12 Partial increase of rope diameter

8.5.3.15 45

THEZ i T 22 28 FROARAE AT BE SR FL R 2 e Sl R 0 ez 5 T3 A ) — A2
o HEE RS M BESEE AT SRR SR SR, ™ B AN L2 2R AR i, AU —
AN BN 22 AR, AN 8-13 PR U ELATLGE AN 22 4 N ST RIR 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 42z aff 4

Figure 8-14 Rope kink
8.5.3.16 4ifx Rk /N
A 22 248 AR ) JRI P Rl N S S PR BRI R O o IR i) A A 6 5 4 i PSS A T I
FARTE, AN 8-15 Flro o SRAS ) s 7™ B U/ PR B0 22 208 8 A1 PR
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 8-15 445 Jm) i vk

Figure 8-15 Partial decrease of rope diameter
8.5.3.17 #73 W% i
B 22 248 00 AP e o R T LR SO RS, T 8-16 Frais e ™ EL N DU 22 28 AT
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.

K 8-16 35 # E Jt

Figure 8-16 Partial flattened
8.5.3.18 &
BYTENL B EIN TN T SRR A LA, W 8-17 Fum. XMAST AN 4%
IVAYASIE 97
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 N4 IK ST

8-20



EEN Y 55  WE5HEER Tower Crane Repair and Maintenance

Figure 8-17 Rope bent
8.5.3.19 Hi T A A IR I 51 A3 A

L2 A4 1 RFIR AT BIVE P AR I AT B VU B E N, TN 22 48 N T 4K
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 WLBHIYES {RIF

AL S G — B E) i, TR 2 B D, BN R i A R RS A
5, IR L2 8 AN R IR R A DL AN 22 28 A2 5 . DRI, e TR e AN . 61 5 1R 7
V2 56 P B 22 ) o 0 22 288 2 T KI5 0 TN P A R e I 22 53 s SRR e A 22 4
K, WAL AN 22 28 3% 1

ik 40 22 28 00 23505 RS B0 AU I0 5%, B IR e i oh, 300 NG 1 4 22 448 1) P 43
RESE S Wr2e bl JETRAE L AR )y I Se RS A BRI Ol o s I S 0 200 K ) iR
B
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 [HIH%ESCAK

(] 4 S X R AR ) E ke & (B245:013.50.1830)

A RE: B SORIZH100 DN E, N EER g 7y, USRS 500/ 6]
A — U, WZREE RS TG Jy o [F) k(AR 55 1) N A 2 LT

ATk BENAEBAT I, SR R A G 7 R MR A AN 52y A R 187 =87 A A
EF RIS o
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I D HE T (R b B UG th T ] 0908 03T 4 RS- 110 P S i g A i
Xt N PR A FEAE A A K [ 0

LE e AR AR, TRES A AU LN EAR 1R [ R E SR T A
HAEAFT, ERXMIEOLT, oA 2 E R a5 2 2 p iR .

FEARTE A AE [0 P AL ob e 4 FH R A R R -E AR B TR 14000 /NI DS B 4
E—R.

BRRE R . IR RAE IR 5, 102 B2 AR S 1 Rl
A, TR BRI 18007 [A) X BRI L HEAT B Jm 18—l . PRAUE R L iR
HRI TS o
8.6 Slewing bearing

The regular inspection of slewing bearing tightening bolt (type: 013.50.1830)

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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28-1 Table 8-1

LA 10.9
FA AR
& (mm) B 7 4E(Kg.m)
R BT N
D20 55 46 40
D22 71 65 b8
® 24 95 85 70
& D27 & 144 ®124 4110
D33 248 220 190

& AREN BN ADERIEH RS KR NFREEE IR, MRAMHURIFRMER
PR NIFEFT R

@ 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 RENLAEEH H KM E

8.7.1 H¥RIF (REHLHEAT) % 8-3
8.7 The stipulation of maintenance time of crane
8.7.1 Current maintenance (carry out in each shift) Table 8-3
Fr5 oo H L3 R
No. Item Requirement
B , RE 2k, AR, A3, N,
A NC A S a2k | FRZRRIAI AL B T 268 Zionty 00 L e 2 B
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.
Mz RGO 5E, SR ANARRIG, 55K
Ko 2 2 52 PRSI G, FERER B I N5 Vs 5
2 - SRR RAT, H3h I/ BL 5 ) shFe B I B A K T 0.5 ~

Examine the brake

0.8mm, BN}, FZAMRIYE], B ARAS /N T2
T 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.

BERAEAGING), W AN, W22 18, BT

Bl AN L2 2 RIS 5% 35 N 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.
A TETE AR TR RAAAT
Lubrication Carry out according to the lubrication table
e BERAR Y 5E LI BR A ML A AE SO SR A 4275 3
5 \S h Clear the dust and dirt of each electric machine and drive gear after
as
operating every day.
8.72 —Ztrgr (R 50 /NFREAT) % 8-4
8.7.2 The first grade maintenance (carry out after operating 50 hours) Table 8-4
Fr5 oo H L3 R
No. Item Requirement
KA A Mz mibE | EmNLBr)RZ R ms, SEMERER.
1 Examine the fasten of each | Examine whether the cable wire is stressed evenly and whether the
cable wire bale sling is loose.
~ ~ R Ak g, R AR B R R SRS, WL
iR iR ] A
. . Wishes TIEJ o
2 Examine each drive ) ) )
. examine each coupling, examine whether fixed bolt of flange plate
mechanism . . . . . .
is loose and examine the gear drive and engaging situation.
SETT I, SNBSS IR IR B
TR, S AN E g, A A IR IR O
R, .
P | WIHLE - .
3 ; Whether lack oil, add or change oil timely. Whether there is any
Examine speed reducer o
abnormal phenomenon or the noise is too loud and the temperature
is too high.
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8.7.3 2 frIF  (HRHEML 200 /N HEAT) % 8-5
8.7.3 The second grade maintenance (carry out after operating 200 hours) Table 8-5
Fr5 oo H -3 R
No. Item Requirement
. AT —RARTR I B AT
Do all the works of the first grade maintenance
BB A RNAT L, 22T, AL, &R R ANAAG),
FIRGEANATREL
&N 45
2 i £ 62 1 Each component should not twist, deform, and bull crack. Each

Examine steel structure

fastening should not loose. Each soldering seam should not have
bull crack.

R R e Ea DR PR vaic w2 SARE/o ve~ub U NTELN S lE)
SO, B NS, AR

A5
3 ﬁ—%J i Wash the dirt of brake. Examine whether the clinch loose and the
Examine brake ) . . . .
clinch is too high. Examine whether the brake is worn, and whether
the electromagnet loose or it is damped and heated up.
Ko K SRR AT, A& R, N5 BRI AN
4 LL#_ . Whether each bearing is damaged, and whether it lacks oil. Change
Examine each bearing .. .
the damaged part and add lubrication oil.
o 5 [ 4% SC AR T ‘ -
o A ] S I T T
5 Examine circuit supporter

lubrication

Add slewing supporter grease lubricant.
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8.7.4 =2 frIr  (B:AFL 400 /NI HEAT) * 8-6
8.7.4 The third grade maintenance (carry out after operating 400 hours) Table 8-6
Fr5 moH = P
No. Item Requirement
. BT — ZRIRIR A LA
Do all the works of the first and the second grade
TR IR AR, TEPEROE A, AR BRI, TR
5 T U & IR A% ki T
Wash each speed reducer | Discharge old gear oil; clear positive speed gearbox; examine the
wear situation of gear, and adjust and change it.
Kt & AR s . BEHE, TEVEEREE R, IR
3 K &5 o
Examine each pulley Examine each pulley and the wear situation; wash and change
grease lubricant; change the damaged chain wheel.
KA R EC TRV UG O, SR, B ™ E RS
4 KA 4 A K

Examine trolley movement | Examine the wear of rolling wheel lubrication; change grease

lubricant; change the heavy-worn rolling wheel.

K02 ] 7 7 o 2 [l B SORIS B L, S LR T

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

iR B 45 AR DR AN AT A6 B DU DR 1 B BAA 1

Integral Change or solve the necessary parts or components.

8.7.5 EENKIUS BN YLD 5 R I7

L E NS ORI, JF AT AT 485 5 IR R

(1) REME N JZEAF TR AT LN A7 AR TIRAL s A TBCRT B (IR B vl B )
TRIF;

(2) ANREN LB ER A0 N AT AR REERERT B Ak, JC8E RN AR A7 U
WRAFE AT« 2SI HUR . PR S T B R AT B b o A AT 20 Jih 3R sk Ak itk AT
AR, RIANIRIMERAL A BB SR BHRIERAL . SRR AL S IR DA M B R 5

(3) a5 EERRAR R BIT H5 M o N\ PEA7 TAE TR 5

(4) P shag s Mg = WA,

A BT A T80 BB 22 e A P T, 0 2500 % LA D st 8 v F i T« 7 ik
AT, IR R T AL EEAT I AU BT R 8 ek, Shae Ao 5

8-26




EHEILMEY S50RFF  WE5HRBR Tower Crane Repair and Maintenance

ZARRE AT (WA RWERIE 57T mAEtEL.

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. Oil 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 i 11;
00 slide | Brake momstnt s t 00 smatl Adjust the spring pressure of break;
down and make | There has oily soil on the surface of ) i
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
3 smoke in the | The clearance of break shoe is too 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 proverl
mechanism of hydrodynamic clutch is too little Propetly
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 t hoist .
© (?IS °"' C. The valve core of hand operated | related speculations
cannot jack o .
direction valve is over worn;
D. Overflow valve is block heavily
Appear  noise
1o | vibrating when | eer is 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| . o : :
oil pump is different electric machine
not work
Appear A. The air in oil cylinder piston is
quivering not emptied completely Exhaust according to related
12 L. i . )
climbing when | B. Guide  mechanism  has | speculations
jacking breakdown
. A. There is breakdown in locking
The jack | ... .
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
l.Contr'ol the wire splice fault 1.Check the wire splice drawing
2.Fuse is burned out )
. L .. | 2.Examine whether the fuse volume
3.Machine winding alternated, it . oo,
) ... | of fuse is too small, if it is small,
will appear short out, earth or circuit .
change a big one
break .
Cannot start the 4 The voltage of electric machine is 3.Measure the voltage of electric grid
14 | luffing ) £ 4 Find the short out and circuit
) too low . . .
mechanism g . . 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 g &
.. . 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
unusual noise | reducer do not have the same center | 2.Examine whether the slip ring is
15 . . ) .
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 is worn

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
2.0Operate
stipulations
3.Three phase current and clear the
breakdown

4.Examine the input voltage and

according  to  the

16 ) . 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
smokes correct 6.Adjust the clearance according to
7.The break and release time is not | ! ] &
correct the requirements
o ) . . | 7.Examine the voltage of break and
8.Ventilation of electric machine is ) .
. delay the breaker running period, and
blocked and the temperature is too
hioh clear the breakdown
£ 8.Keep the ventilating shaft smooth
The bearing of . )
amplitude S 1.The bearing is burned out 1.Change the bearing
itu ) .. . .
17 P . . | 2.Too much grease lubricant or too | 2.Add lubrication oil according to
mechanism s | _. ) . .
. little grease lubricant the stipulations
overheating
1.Joint the power lead and earth ) )
connection wlion : 1.Find out and correct it
Amplitude gy 2.The earth connection should be
. 2.Do not connect the earth
18 | mechanism has comnection 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 . .
. 8 1.Examine the operation voltage to
to hoist and the ) .
19 | electric 1.Input voltage is too low ensure the input voltage not lower
. 2.AC contactor line is broken than 360V
machine does S
2.Place in circuit
not turn
The 1.Main operation time 1is too
20 temperature of | frequent 1.Reduce the operation time properly

electric motor
is too high

2.Low speed using time is too long
or do not open the hoisting brake

2.Examine the hoisting brake
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9.2.3 LHRIEEFI
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Electrical equipment

9.1Working mechanism

9.1.1 Lifting mechanism

9.1.2 Slewing mechanism

9.1.3 Trolley traction mechanism
9.1.4 Hydraulic jacking mechanism
9.2 Electric control system

9.2.1 Electricity operation

9.2.2 Safety device

9.2.3 Attention during installation
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9.3 All frequency conversion electric control system introduction 9-11

9-1



% % Electrical Equipment

9.1 TAENLK

AR E AL AN ARG BTG BN N EARIEN I S TRTHLA, 53 ) &
AU

MRS Ca s b, WERIBIT SN, LAUER AL ERETWE T E2A00E,
SRIGHE T REN LA, SRS, G BIERIT R, B T4 TIERES. 1
AT, FEINLE SR LKA S, DARBEEI) N SRR . BRI Sem B\ %
RLIFaG, BRI T ERIRIAL . VR FEEATI, BRAETFWERIEAL, AR5 HERY
WA, A5 LR ERE A ST 25 o AL AT R — AU, B AT R R LA
WUR, PFREE . TERINL FHESUS (AR, Ridi B Sus 4, D)W a] i s i
BRE2AENL, W AL EI )W R ML T S R

9.1.1 &I (I 9-1)
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G MR EEFRAR R R, HEH 2 RN, SOGEERIE 92 K5
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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 92 m/min, and
4-fall:
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46 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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BB, A B s DR PR BOIR S

e AL s AT I R T A

(B % SCACR AT 011.50.1600 A1 S0k, R/MAReAL B E:  i=151/16=9.44, FEL
m=12,

TR 222 [l SR HLRIE R KB (IMERFRIC “S” BIESZEFLAL) BIBCEAE R
Fe [ R —

9.1.2 Slewing mechanism (See Figure 9-2)

There are two mechanisms equipped at two sides of big gear, with an
YTRVFWI132M2-4F1(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 0.8r/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.

AL

N
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1—HEIL 2—ATEENL 33—k 4—[l% 30K
9-2 (ALY
1 Slewing motor 2. Planetary reducer 3. Pinion 4. Slewing bearing

Fig 9-2 Slewing mechanism

9.1.3 /NEFESIPKE (WK 8-3)

NG PR E N BRI IR E, AL (YTDVFI32M1-4C  5.5kW)
Lo AT RIBGENL CEBLY) — A it N sl a8 ) i sh G, ddiNes (7.7 6x19
1670 U ZS, GB/T8918-2008) f#HE/NAE 0—65 K/ 7 IRk FLAE B Z LTS _EARAR IRz

frizsh. &9l —ImfEs )l e G R L, n—iml BEERENE L, iR fEd
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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 6x19 1670 U ZS, GB/T8918-2008) on jib track in the
speed of 0-65 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 Hydraulic jacking mechanism (Fig 9-4)
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Fuel pipe 1
Speed limit
One-way Oil P lock
throttle valve cylinder
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Oil
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P Reversing

auge
g valve Fuel pipe 2 oil

i E— cylinder
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Oil return pipe

| I—

Overflow

valve
Oil pump O-@
N\
G
N

Oil filter

Fuel tank ‘

Fig 9-4 Hydraulic jacking mechanism diagram

BRI R G LA, E B SE AR NCT B2 iy i) — B i SLAI I & RS0k
FERe BTN, Jo i E m A m AR AR, BCEAEICTI RS R b TiTT4
TRAESS SR B0 b, 3 SR 5 R SRR 8 ANMERAN AR, FFEhRUE RS,
G ZEAT B, TS BASst, SRIG, BROVIETEEEARAE T D b o IL 4 504 0],
FOFE TR TSRS & b5 — 0P b, BOOTshill s RN, X8, =ATAEIEH AT
I FR T

WUETRF SRR AL 24 Y160M-4V1 1IKW LS, 55l s 2R
S R 203 R 77 e, W AR /1 A9k 36Mpa, &40y 12.6L/min), JHIZE
P R N ) = A P iE e i (R — HR R, PR,
T BIy4G [va) 10 2 118 e 2 e R 4D Yot R0 [l 9o 77 [ ) R 2, ) A ] D 4D 900 s 3 42 3 00 4
FEENMEL %, FEATIMEL AT TAE . W G e e s e A i R 8, T By ke
HHETT L RE T, DR B8 R g e | il &R, AR T E N, [EINE ] BABS
IEAECT B B . SR R B P AR, DS HIR R RS

9-7



% % Electrical Equipment

Y VB PR AT RIS R G (B .

BN RGN EEERESE U T

TR : V=(0.3~0.5)m/min

TAEE: Q=12.6L/min

Z Al i R E s /) P=38MPa

TJH47#E: H=1630mm

BTt 71: 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 B RRS5HH
9.2.1 BITRGERTIE
9.2.1.Preparation of electrical control system

9.2.1.1 THue8REXK

R EER N 380V, 50/60Hz. ¥E: 1Ak s A A IS 2RSS PR B L AR IR OAS E L 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 ESEHI R G RILEA MK

R RGUE RN IENUES] o, BSR4

a) i, HEEIE;

b) R, EFM. ATEMR GERD;

c) BT BIFNIE . RIENIA . A7EN LR

d) HEEREGEE. JAEMRGES . ETHRRALAS  [PIFERAL S AHRBRALES . AT EIRALES GERD) 25

RIGEE
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

9.2.1.3 BEITHIRZRIERE
IS REMEPORE BT (BAEEREIE S BB S R E- SRR,
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9.2.1.3 Connection of electrical control system

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

i N

details please refer to electrical schematic- electrical connection schematic)

Right console

Left console

Horn

b S

Trolleying

Distribution

Hoisting

stopper

Weight

limiter

Slewing

resistance

Trolleying

cabinet

stopper

Slewing
stopper

mechanism

Slewing

resistance

Fig 9.2-1 electrical connection schematic
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9.2.2 Using method of electrical control system
9221 AGRTSHRERFS

S ATERIEA B RGN MR RGHRME LI &Rk &G 5
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) BAEES

A E SRR RVHER, IS RFE AT SO

a. WKENG _EMLL B AR HREAT N

b. HKZh G b NG €5 R H A R P R R R S S

c. T ETHEHPEEL.

d. NEMESNESIEEILE.

fRERTTE: AR,

1) Excessive torque signal

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) BEERS
Lk R K O VHER, HAERG VU N
a. WBhE LRt HE B AT AR,
b. HKZh G b NG €5 Tt A R P R R S S
c. WK ETHEAPEEL.
fRERTTIE: EATIRE, RERE.

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) NIEMERES
M E R R K RVHER) 90% B, IR RGN T N
a. BKBhE LR BB AT N .
b. HKZh G b ARG €5 A TS TR R SR R R .
[ SRR MR N 5 A e, A0 IEAE DL sy I [ P AR M I 4 ) Sl 28 A (RO
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) BI5%EEBREES
M E BB R K AVHER 70% 0, HIERFSAEUT M.
a. BBhE LR O E B HUEAT .
b. HKZh G b RIS €% A SR T SR A
c. JTHEEBRAERRCH N, T, WIEfELLsndE TR T, SEIIRES =

P
32 R | 750 E R 5 S O TS R G A B, AT R S
AEA

4)  75% Overweight throw-over signal

The electrical control system shall act as follows when the lifting load exceeds 70% 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.

ACaution

Lifting frequency conversion control system has 75% Overweight

throw-over signal, and non lifting frequency conversion control system does not
have.
5) #B50%K 35%EEIRRES
Mt BT R K AR VFE T 50% 8K 35%H), S R SRR M :
a. BKEhE LI EE el B E U T N,
b, THEEMRAERTEAT H RS, WIELE DUEE IR THREIS AT i, 2 B Bk 2 S DAY I
JE.

1B R | AT RS EGE 35%EBHEE S, MAEGE 50%5E & #d(E
Ty BAIEIES KRG A A G S0%E BEHEE S, MARGE 35%HE B E
i,

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) BERAIES

MM IR RCR R VFHER, IR RG VRN RO

9-13



% % Electrical Equipment

a. MK ETHESEE 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) ﬂffr-udji 1;:157
24 i v B R v BR A AT T LK, BB RGO :
a. M ETHZEF)H Bk 25— 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) BIRIRLEIIES
M N B QiR R R SCVHER, BRGSO
a. MANTEIEEh AR LE.
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) BIREERES
24 i B e P R IR AL R T LK, HAE R T b
a. TN EFIZE) A S 5 A .
9) Ultra-low reduction signal
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) THRIMREIES
AR N ISAT BV RIS, BRGSO
a. ARME/NERFRSMNEEIHEEIE, WIELE AL RIRT G .
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) TIRINBIRIES

AR/ NI [ ANEAT BB Sk A LRI, B RS2 VR IR SO

a. RN NS BB SR, N IEAE DAy IR A S AR IR 2 H Bl 2 e fIH
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) ZRARALES

HARMENECTT R E RN, BIERGE W TR

a. MR/ NIZsh Al WIEAE ) N AR R 2 R/ 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) TIRABIRES
AR /N NAT BB AR A A LK, ARG R IR O,
a. AR NIZBEA R, WIEAE DLl ) A AR 2 B 375 (i
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) Rl ERAES
2 ) e Bl — PRI, AR RS VR IR SO
a. MBI L RIFEE AR L, W0 ELE [ 72 [R5 ) (Rl L2 B 3l 2k L
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14) 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:

a. The leftward slewing of the jib is prohibited; the slewing motor will automatically be

de-energized if the jib continues slewing leftwards.

15) EEARGES

2 ) e — R, AR RGN RN

a. MERA RIS SN AR L, I IEAE ) A [ T (B Lo B Bk FL
15) 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.

16) EREITEBRFLLRAIES
BIEHLIA ATAT E BIRRRE RSk A TR, 2R s IEBR AL, s R Ak
LURNSVE
BERLIAI AT AT 22 ) LA ek i 5 1 o
16) 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.
17) ERHTEZRRFILRGES
AEEPLA AT E B PUE R, ik R IR, I R G R S
SERIYIRAT A i, B R IR A BT AT
17) 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 .
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18) REITERRIFLLRAES

AEERLAJEAT ERIFEPUE L R LK, R ok i bR, i R G2 AF
4N S

BRI AT B 2 ) LA RGH J5 45 1E
18) 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.
19) EEITEEREFLRAUES

ML AT AE BB PUE R, SRR SRR, HAE KRG IR RN

SERIYIWAT R R, LS B Ik A e AT A
19) Backward-traveling emergency stop limit signal

The electrical control system shall act as follows when the tower crane to travel
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 .
20) EXREFRPES

M H TR T 110 % 800E R IR T 85 % AE LRI, HL¥ REr I 3= R,
PR 1R AR

a. QRIS R, TEANE S SN AR LG ok s LA FE 2R A

b. ARHE: B RE SRR, AW BAA RIS B S ENLRT D EE .
20) 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
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voltage.
9.2.2.2 BIZ RGERVIR(E
HLZE RGN BRIED BRATR -

1) #E% TAE: WIETITREAE. SRS mINLE RIS E fRAE . B
25 USRN354

2) BHIHIERAE: OFETHRRERAE . IR ARMRERAE . 1T B 1R

NI .
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.
9.2.2.2.1 E&TIE
1) TIFFRAYIR(E

JITFREEAE TS B AR S — AR AETT K T RA A, MERRR A . R A _EHERT
JIT KRG, ZAHTLAH] i IE N EAT R gIA NBE ERCRAS: KA TR, TR
WioT, BENL B . TIPSR & )E, BoHRAMA LR RIS RR SR N2 R . R
HUR R TC B B R AT 2K, s A5 B DY 5 REdE— D #AE . mIHL T3, ZilT
RIS
TE: ARBCT A A ECIIFORM, A AR foRECA TIIFSCAANS 814 EiR b TR .
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.
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Note: the standard product with no knife switch box, if the standard demand with knife
switch box, please operate according to the above.

) B HTERIRHERIE

RAEEI I ES s, AL, TEARLE, FRea Eabikdas. SITRATEN
R S R ECR R IR W o Wik s T I L= N RIS A L, HARE PR A
FETTAE, BT RINLERAE . BENLERFINLE FBIRANITA IR L 2 R 55 (1 L P8 o L
AEE

LA TR GG, BIE SRR THIRE, S iRETES
ATRI ISt 2 AR, EERIE. B8, 45, EIPRFIRPIERS, BhE.
A BE | piTRRIRBRIRER, ARERERSRGEETEE, TUSERA
IR BRI B R E.
A ES | UATERLASIEIESTFX!
a BEEABRMEERGERE, GRIEmMEMLER. Biha EREREERED).
b. AN THHEEEFERER.

2) Operation of the total circuit breaker

pali

(4

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.

AWarning

In case of the followings, the total circuit breaker shall be cut off

immediately!
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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.

3) A= BRI 2R R 1E
ml L AR TR 85 QFE A7 T3 RCAR N, EEMMESAT KUs . L BB 4 1)
R ORY o A ERAE WML AL URIRTRR #5517 CREWTRE S8 IR TAAE B3O 5, RINL=E
VAL FR [l EE A (CERAH 220V BB AT DU R AL 2 N BT S il ml L3 S REEIAT . X
FRITF G . A E w3 AL IR T R S5 T T CREITRR S8 IR E T MO 5, RINLE
HREWTH . RIALE IR 2% & b5 AN AT R 7
AiE=
BNFAXERE, BMERREDEESFL T ARTS, AN ZERREEEREEHE
B, EERIE. K2, 48, #IPRFEETIERSE, BRME.

3) 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.
4) RIS RIFRERERE

a. BEHEH (Gt A TABRSIGER L. B DXIhREEH, W B
HIIRE. ST & )5, ZIERRIURS) & SUs 1L IF% T IR, Rat/83h (=
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4) 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
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
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impact.
5) T ESREMANNEEFRFTHHRE
NE N A% Tt LI B LB AR B AR 22 TR O, R AR e P A i [m]
AR RN BAT 365V 380V 400V 415V ANFIK RS, — M) BRI 380V
HUERAE CIEFR BRSNS T3 3 A it el s S RAR (360V 247D I, 1R
AR P A AN B3N H R A5 2 380V 1 21 365V U AR b 3= rEL YR AHE FL R T i =y (400V
FEAD B, R AR A AR RS SE e 380V I E] 400V IR T 3 H
JRALR R = (415V 247D I, VSRR ) A8 A fan A DU P2 N L IR S5 4 380V i
# 415V,
5) 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,
9.2.2.2.2 BHIIHIIRIE
MEERGA SR E, BV ATEAT B HIHRAE 7o BRAERHE T IBE0 & By R
TEF WA P At (0 RAE T, NSe B ARAT R FaRe AR SR N R sh BT B
fi, fEERFAAS JTReiEsE . RAEMEE SRERGERENFE IR EE Y. —K
KL, HFOCIREE SRR, BIERGS BAEHAN K SN CnZE 23X )z 5],
KT IS SRS ) . KT IREE ST NATHRN<9.22.1 KGR SREF ST,
9.2.2.2.2 Operation of each mechanism
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
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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) FHig{E

THERERE A BEh & B TasEs]. BT AL, SRR AME. ETHRIR
By AN, Al BT TUEl =P B . VIR AL i Db ATE R )4 o
& R
AEBLBAT, SRAFEFRHHEAZR—NER, BRTEA EFFIERAAY
GAmMA RS, X ATUAAAEF R TR T AR A LR S B 1%, AFRIEKIE
ERYEEF EFAF R LUE B A —ERNRE LA B
LA ER Iﬂﬂ-%ﬂ%ﬁd’ﬁﬁi BRAREMNZIRGSEIEIER RN, EEmELH
BEEMER, NERMEFRITEEMMNE, ELERRERN, BRAE TR,

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
button ,the right hand to operate lifting-up the handle can be increased to a first speed up

hook in place.

A Caution

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
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operate the handle to zero position,if there is an emergency,please press the emergency stop
button.
2) TiatRlE

AR i 2o BKEh & TR Hl o 7] AR AR IR IR T B B AR A 4E, 1) Y AR T I
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FEFITENRSS BRIRIERT, BRRAEMZAFSEERIZER TR/ N EERIIER, 5%
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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
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
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time to operate the handle to zero position,if there is an emergency,please press the
emergency stop button.
3) [E3E4R1E
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3) Slewing operation

0

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
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
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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¢. Itis strictly 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.
b. The tower crane swings heavily when slewing is stopped.
¢. 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.

4) 1TEBRIE GEED
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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.

A Caution

Unless emergency occurs, it is strictly prohibited to pull the handle

directly from the high-speed gear to the stop gear.
9.223 fRdlmIteE
AEE
a. BXBRG, EHITELAT, #MEFLIETHWRETEARE R XA (1
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b. BIRMRIPFFXRREFEYF (BRFBEEGESRENERRABIEXET)

c. BIRGLIRIPFRENER, BIERGEEHITHRARIPINGE (B LANREINE);
d. WMAMMEEN S ENENEIE. EHRESRZ2RERARRR, TEFEBEIIRANE
BT

c. WMBFEXRS, HESXBERIOERITIELBEMAE, WAEREIR, BT
MIAE, FkSEAIRAEMREEREBER, URERTHREFRIRR.

9.2.2.3 Inspection before operation

A\ Caution
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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. In case 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. In the 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.

9.2.2.4 KIE 54
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9.2.2.4 Overhaul and maintenance
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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.

b.

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 I. 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 HEEEMS
9.23.1 MiH-RERHFS

< 9.2-1 X ER TS

BN 2% Buzzer HLEH Resistance

iEE /;?FI}XWL Axial fan

Lightning arrester

< |
E:Q L Horn ﬁg RS o Heater
ﬁ |

e
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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

TG Buzzer |::| Resistance T Voltmeter

Heater < E :
Horn Socket
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- |
Lightning
Axial fan
arrester |
m Fuse gear ® Light

9.2.3.2 Graphical symbols for switch

Table 9.2-2 Graphical symbols for switch

Contactor

Main contact

Gl

Emergency

Stop button

Three -pole

circuit breaker

l l Tow- pole )L Single- pole Limit switch
\T — AW 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

Delayed
disconnection
normally

close contact

Four- pole
circuit

breaker

Relay or

contactor coil

Power delay

relay coil

Power delay

relay coil

Switch

contact
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Delayed
L4 Thermal
closure % ) | Temperature
12f=2ha circuit 404
normally 3 | switch
‘ ‘ ‘ breaker
open contact
Lighting y—y—‘
® _—— | Zero position
H lamp or fan ]”
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 o i
- point plug
Reference Connector
e > Terminal \[)
arrow Socket
9.2.3.4 Graphical symbols for electronic
Table 9.2-4 Graphical symbols for electronic
Temperature -1 Rectifier
[} Potentiometer
sensor diode
N Single phase — ~ -
j% e N Switching \K g ) /
bridge —1 T = Encoder
Power Supply
rectifier
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ALAA AL

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 | . ‘
! 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
motor netic brake
L J Open type
electromagne
/ \ tic brake

9.2.3.6 Graphical symbols for operations
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14

Hoisting-up

Slewing- left

Trolley- out

4

Hoisting-down

Slewing -right

RRE:]

i ) )

Trolley- in
& Traveling Traveling
X
== forward backward
924 BERIEE
9.2.4.1 BERIBEXFFFSAA
9.2.4 Electrical schematic
9.2.4.1 Electrical schematic symbol introduction
Table 9.2-7 Electric diagram symbol introduction
e A Introduction 5 B Introduction
Symbol Symbol
Hoisti . troll
HINV T i oisting PLC P Controller
Inverter
Hoisting Encoder Lightning
PGH T i 2 FLM [ F A Protection
Module
. . S TVCLV - : ;
QFH T s 52 Hoisting Circuit | VC1/VC JF% H Switching
Breaker 2 Power Supply
Hoisting Fan QF12/Q Switching
Circuit Breaker | F13/QF | JFoRELYEWT | Power Supply
FHF d I XUHLIE S
< ETF LTS 14/QF1 e Circuit
5/QFA Breaker
. . e 'Z L . .
RUB T2 H01st%ng Brake OFE EI*IL:.;_H%E% Cab Circuit
Resistance 75 Breaker
KHB HZh s eghae | Brake Contactor PV H 2 Voltmeter
KAHU/KAHD Hoisting Main Breaker
/KAHL/KAH ‘ Auxiliary Relay .
g 4% )=yi; S
VI/KAHB1 /K Tt R ] 2k FRL 2% QF iy i 2
AHB2/KAHA
SINV ] A Slewing Inverter KNC 1 2l Starting
Contactor

9-37




S % Electrical Equipment

Slewing Circuit

Main Contactor

QFS [] &2 Wy i % KM SR
Breaker
QFSF1/QFS s SR B 52 .Slewlng Fan KAP AP 4k 52 Phase Sequence
F2 Circuit Breaker Relay
QF30/QF31 U Slewing Emergency
/QF32/QF3 []$§EZ§§%§%EE§ Transformer SEM SUEIH Button
3 Circuit Breaker
Jacking Circuit oy e | Starting Power
QFP T T 25 35 W7 2 2% Breaker HP ﬁ?@?ﬁ%d@?g Indicator
o light
Slewing Brake ~ N Brake
~ I MW iee
RSB 5] % 1] 5y HALBHL Resistance SSF S Db 1% Weathercock
il Button
KSB [ s ) 0 i 32 5122;256132ike ssJ | sapgdgs | DYpass Button
- Slewing Jacking Starting
EE: ,
KPP E%Eé?%ﬁiﬁ*% interlock SST | JEzhis But ton
Contactor
KASL/KAR/ Slewing Slewing &
KAS1/KAS2 ‘ Auxiliary Relay [F] 6 T T B Jacking
H] ¥ 5 .
/KASB/KAS R A A S5P B interlock
F control
Slewing Eddy ML /HM yak:s) Moment
SW [ER AV R Control A 100%/80%%& 100%,/80%
7N Indicator
Fly—wheel Diode o Weight
v30/ 4V031/ v SRR W HLLC/ L 100%/50%%& 100%/50%
7N Indicator
. N =
R30/R31/R il Resistance S7L ZEE%%ngé? Left Cogsqle
40 (A Zero Position
Right Console
~ Zero Position
g g
V34/V35 B W s | H ﬁi?ﬁ H=
Rectifier Diode
KA80/K
Fan Circuit A81/KA
Breaker 82/KA8
3/ N
AN é\r
QFF IR B i 2 kaga/k | PRBETIEE L ddte
A85/KA Lk Relay
86/KA8
7/
KA88/K
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A89
Control KA90/K Limit Middle
OF10/QF11 25 1) A% s 4% BT % Transformer A91/KA | PRA A [a] 4k Relay
78 Circuit Breaker | 92/KA9 SRS
3
Luffing Inverter SMLL/S 100% /156 FR 100% Moment
VINV AR MR AT A 2 il 2% Limiter Switch
ML2 X
VAR
Luffing Circuit 80% /150 R 80% Moment
QFV AR e T 4% 2 Breaker SMA il 4 Limiter Switch
VAR
Luffing Brake s i Moment
RVB AR i 1] 2 L BH Resistance SFS jj%EB\)?&ﬂ: anti—loose
x .
Switch
KAVI/KAVO Luffing Middle _ 100% Weight
o 100%E = [R . .
/KAV1/KAV | AZiE A [a) 4% B 2% Relay SWL T Limit Switch
2/KAVB
SVFL/FC/B | oo oo s Luffing Limit TO%EEFR | 70% Weight
L/BC RIERRALIFR Switch SWH R Limit Switch
SN Slewing left 35%E & [} 35% Weight
SSL FIFEAEIRALIFR |5 Suiteh S T Limit Switch
Slewing right SHUL/S Hoisting Limit
N Limit Switch | HUC/SH | #&FFFRAFF Switch
SSR 5] & 45 PR A T 2 DL/SHD 3.
C
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10.1 BRI A

DB ORI THT 2 B AR LG P M IE 384T UL OE R I 4P IR FR S5 A0 B, NI A
i1l 38 7 /A8 P U B P xR S R S B U
10.1.1 BRI R B A1
VB T 2 BB D 2EL 2 7 2 TEE 1 36 7o 2 A T PRI AR AT A6 PR Ud A P84T o 2228, v
WhE N R, PABT RS AR, i R BE N TS 25 R S i R AR AR g K
St AR Rp A RN R eV GRS B BRI e I O B A AT
(e
10.1.1.1 fEALEERS, XPrpl. JhER. EL A& AR LR IE . B0, BiZ I
Ak U0 B AR JEAT o AR ANEI S/ AR ) 5 [ #8 tE AR T
10.1.1.2 VU THO 2 B AT EA L ol S AR R 1 7“2 2R A Yok A AR ST A B B0 3 AN 52 PR
HOE A=
10.1.1.3 YRR THITH 20 B8 P 456 P 4 Fi Y P LS A D 8 i R iZ e E R T R . ES A
B RIS, N2 AR S i
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.

10-3



L3 FMH Installation and Operation Manual

10.1.2  JABh#AE

FEXS AR Z AT, SERHAR A AR I g s LS S BEAT TS A A . AR BT A
RLIEAS I BTN, R o XA 2 A TR nE A AR B, NARFIE R 22

BESEE.

10.1.2.1 A
VOUHS T 25 5 AR A P 180 et ot R L 2 TR A5t P 0 ] 2 S )RR 38 T O 5 g3l
d PR PEAR R BRI o AR I AT R MALIE M, IR T v, (B4R
R 2, AR AR B BV R, AR AIREN . ARV, AR
W& TR R, TR R AL 2218 N B, BOCTERAL b i AR S

10.1.2.2 J Ay As
X AR AR AR B AL FE 5 A (0 5 i AR R AR, 06 207 A6 2 HEE 1 3 7o ) AR
FESAT AR

10.1.2.3 1= 5l A Jie e 5 17
Ry S B SE PR e U7 ) 5 B B ARVE R e Oy A — BEUAR . BARRIR A
PR TR TBCRN LS W IR W CAh 38 S5 HEAT o MBS 2 PTAR D , S SRAE VR R S
TR BIS ¥ AR 2 e U5 1] o S P LRI A NR L sl oy 3, AR R = 4h
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

10-4



ML Tower Crane Jacking

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 JEBh#RAE. TR

AR A AR AN IR, LAY, 2 Sy 3 e VU T 28 B ) AR Ut
N4 (ZHOIERZTCBURE), (BTSRRI BR3P 45 2 HAL.
TR R R R SRR P ARE () 1 Tl SR 5 A T 3 R 18 1 2 LR B P JBE 4
B«

LR ZN AT, A A AN TE MBS LA R FTITI . AR %
AT AR RO DI RE -

XK RF IR IS T B iR, LA R IR IR T 45 IR 1A o SR 2R AE
A FH I I ZBURE TR R e RETBORT A8 B - HER I BEAT o HEUH 45 B2 ah A P9 A9
TN o s g R 5 N A R AT I

P BUNBUE T R B o PRGSO M GL5E B o BRI TR L B
EATRETAR 1—2 R, EMGLIE ZEA AL IR IS AT SR RN, S8 I 5 A2 L T0UAT 2-3
o EMERIEEE)E, WAL N AN FE B 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 &
A N B R %R AR
10.1.2.5  DhREMIA
1) TEDhReMHAZ /T, Fra MmN mEEHIE. Wk, 28 a8, 2
%)
INVESZiP
2) AR I G AL IR ) P2 55 L g IR AT T A
3) B AFIEHIR TR, WALE IR, B s il R e A B A AR
JE S i+ el ) D a8 =T DS A ¢ [ M

ACaution

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 BT, AEEEHERKE.
10.1.2.6  JEJJ &R
TEHRG\ I S IR AT R DRI, T R A RE B M (1 TAE R J1oh Ik,
AR HRUE 5 KR ME . il faid K T2 T FERIHR I #, Al %
IREE TAE R 7o BAA R 55 R 0 F — FBOFE e g 42 ) W B Al R By

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=)
ZERSENEFHRECH, REFTAFIHITESRET.

D) DIReI RS oRm,  m ] e I (G e L ) AT B A

2) BRARZAT, NAS AR AL, LIS NAN T .

3) AE AR N 50°C, HRAR R 70°C.

4) WETTHREE TAE— Bl Ja, (2910 /NI, R P sl g d.

5) H TG ) D e A A3 e Ao Tl i i (R 40D . DB A
YL A5 RIE AR it (R0 32 H

6) EALAE A U 5 R BEAT R IR W s AT 2, MRS F L. TR K
M TARREIER 5.

ACaution

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.

10.13  4ifE
BRI B RYEE 2 R/, ROEME FAIHE
D ST/ AR R, RERIRRGE ) (RARERENR, 9.1.2.1 5. [H
I F G0 B NCR L2 B s (s FISCHEEIN A 45 ;
2 JHIAR R A
3) EFTIFRURTRT R B, Jo B SRR EFIE i, LA 175 4,
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4) HEfEHE], NOREOLZRSE I, UBTART RN B RGURE, (W SCHE
TFRS KA.
5) HEFEHMERE:

A=)

ER 1) —5) %REE, NMEITITRGKE!
6) RGBT )G, MBS Yt . 4EMEm B N DR Rp R A RTE 5 L 5
7) RGRBEHBETERE, Rk 10.1.2 FWEZNERE, A6,

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.

YE RI7
YRS TOUTH 256 B A RIS [ 1 22 A AR AGE (iR e R 22 I 4 O
It ARG BN E R GED ORI FU AR B o AR T A 4R DR IR LR
NAIRLE -

1) RTTH B EIRISAT 40 — 50 /N e, NS EHAR R, TE e il g
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2)

3)

4)

5)

6)

7

RIS, KA TA R Rk

W T 4% BigAT 2—3 A, NAS TR R (0. Si). Bkl R4
(15 G B 1) AR R o oA e e ok PR M2

WL T2 BIZAT 1000 — 1200 /NN 5, S e— 0. ARG, S0 AE Y
AT AR AT PP IS BRAC B . RIS ZE SR B, RIS AT RS, W ERAETE
AL B, (FERA AT IR B IR, PR TR oL, B R
HAbER),

AR P R AL S E AR . iRE AR 2, R R, BRI, H

B PURE RN B I 4 T8 ARG AL o ¥ S BB I b B

JSL22 RO A T R T R R I O o X T AA BN B R B A A A L SR, X
TR PR A N B B B 46

R T2 B R B T R L S T2 S R A% R 1 A R R AR R it
IThed . &k, DMRFRIER 81T .
TR TR B 1 AR R AN ARG 2 A A AR50 i 045l i,
R HAH B R R B G LER 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 € HI4Ed IR IR
BT B AR AT —E N A J5, Fra s AT 4E 9 R % . R4 RS E
AR 1) AR 261, e IYESP DR IR R 1 A8 UL P I BERAE 5 FE 2 kAT
— o YEPORTERS, RO EEAA TR GRS 3D LAUROMR . i
R 1R BEVERLDE AR S HEATAR A AR IRTR . 4RI ORI N DR ] FEIA B T
FE, CABTIET5 g% . 0008/ BE A IR 2 A1 B A I B I B 46

10.1.5.1 JHTes 30 1) S [ (R A 2 L ] B 4

10.1.5.2 5& BAZES DR T (10 i A DR SR R ) SE A b L o Jig ) R T 38 25 o) 3 P EA T 412
[FIINE P REAE G SE A i 8, ) T8 4R OR TR RN ) 35

A=)
BRER: IABRETALEN, NAFRIFNEGE.

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.

102 T+
BENLIGOTT 30 18] 58V 4 XU
RPAT TREHEE =16 K / (AT 58 A/ I=KT1 7 )
NEEE THREB=14 K / BAEIHT 50 o5 / A=K7 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)

103 BHLRFf

10.3 Tower crane balance

OB R K
ti H KK m 35.0 40.0 45.0 50.0 550 60.0 65.0 70.0
Jib length:
i AL -
Hook " 1764Kg| 1764Kg|1764Kg|1764Kg|1764Kg|1764Kg|1764Kg|1764Kg
. Tower mast
counterweigh
AN . e
O L
. EL YN
Trolley 7 22.1 37.1 36 33.6 30.8 25.1 25.1 16
. Trolley with tower
distance mast
D(m)

104 FRET TS 7

BENL AT i B RO AR A R G L 22 R AR B B AR 7 B AR (R SE R o R3S & 48
TR VR R AR 15 R R P B L AR R GER S KN o AESEHL B3I bn a1 RR oy
TiTE, FEEEHL L D bR v TR T B B 7 o AR T TS R TR AN 5 R AR AV E

I
10.4.1 bpETTAZHEE

T8 B ARAE T T 5ZAT AR A R, BRI, AR BARAETTIN, ORI RAE T AR
M, RN T B B 22368 S hrdE . W EIE S 0y: 1 3T EERE Y, 17 ks,
AR IR L o

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,

EENUPR T Oy Wb )RR A Ak, A0 A B.C. D&
—Fro AEEF AT R DY A F L PR R IR il — BB A
PRAE T B
1. TR M R (D A B ) AR .
2. WICHSEER MW A (D FFC R LS 2R LE 9-1),
3. BEAARAETT LA 20 AT AEAR R ICAE — S . AR IR AE SN, BREEEN, A
G E
4. BBAETUR JHE 1240Nm+20%.
5+ B P IR AR EE A A P 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 1240Nm+20%.

5. Connecting plate of every piece should be mounted inside the angle steel.
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—
@/
—
=
=

g DA el

=N
AERESTN, B5THEFRNRKEROIEEZANIAM. (20
E19-1) WBST B HFMEKEREEZARAIMY, BSFBFarEALS
TeFt+ 2R & Ze i o) 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.
10.4.2 FrifETTi@EE

HIE IS ATE Sl DA B Rl R TERE . BT KE 3 K.

TEAHZL 2 AT AR UE TR AT TTHEE 2B 1 — . (AL 10-2)

e AR AR SE LR, 0T AR 2230 o 222 e B A IE A T S m] P 4 22 ]
SEAEARAETT N om, DA IETRTT g i SE3) .
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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.

s, @)

1- BEFHCEERE 2- BUR
3- BETREE® 4- BhTREER
5- Hfh
& 10-2
1. Ladder connecting frame 2. Wedge plate 3. Ladder fixing hook
4. Ladder fixing plate 5. Pin shaft

Fig 10-2
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10.4.3 R ECE &

PrdE NI 7 AMRESE G o NECE BUESE B 1 3 Teps A Sy HAG A4 £ B
1E N bz e

IO L 22 B E AR T A T A — 1l

JCHhRAEARUETT A SE R fS , TR LAY 222 0F o i 1ETCRAFE B v] F AT 2244 7 iy ]
ST -

KBS B FF 7 ) AR TE B E PR T BT b, RS M10x40 d54% . [F @ 24
PRI 2 2 (L] 10-3)5

A5 LA, 8x70 JF LV € o KA A AT 2 FIDUAS 8x70 JF B[ E a4
1k OLE10-3).
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 M10x40 and fixing plate. (Fig 10-3)

Insert two railings 1 and fixed with cotter pins of 8x70 and then place railing 2 on railing

1, fixing with four cotter pins of 8x70. (Fig 10-3)
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1 A2

5 @

1- BETHCREZE  2- B 3- BRTHECH
4- BETREN 5- 8401 6- [EEHIR
7 - WEFE

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 AR T & UL 10-4.

The installed resting platform is shown in Fig 10-4.

10-4 Fig 10-4
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il

UG AR E
USSP GRS B R BARGL B RGE IR0 SR
I BRI e Jm — WA — DR &

C

2. EEENL A R TARMERE i, RS ERE T & TR RS AN KT DY AN bRt .

U G BARGE S WAL 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 X2 2 E
Fixed type installation
16 | 47 A B AL e 2 3 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 |A A |A A
11 E |A |D |[D |D |D |D
10 E |JA|D|[A |AJA |A |A
9 E |JA A |[A |AJA |A A |A
8 E |A |D |D |D D |D |D|D|D
7 E |A|D A |AJA |AJ|A|A |A A
6 E A |A A |AJA A A A A |A |A
5 E |A|D (D (D |D (D (D |D |D |[D |D |[D
4 E |A|D|A |A|AJA A |A |AJA |A |A |A
3 E |A A A |JA A A A |AJA A A A JA |A
2 E |A |D|D |[D|D|[D|D D |D|D|D|D|D|D|D
1 E|JA|D|A|JAJA A |A|A|A A |A |AJA |A |[A A
0

o1 |23 [4[5][6[7[8]910]11[12]13]14[15][16 |17

#F5-1 HEHER

Table 5-1 Aisle combination

0 BRI, 1-17 FonbrEdy .

AEEHE SRS PETREMSEM, 4 A Dy E =R
2B B TE A S e A AR (201 R SRS, HIbsAETTI, Al famiE
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4 £ KA

FAENIE - BEEE E5D XA [
TEF EAT], AHER G E LI, % R
PEEIE D b @il AL D RIEIEARET Nee—a1

B IS 4 F e L T 4L 22 5 11

K_ i Il
%H/‘JO
Note: 0 indicates the base section and 1 to 17 | ln @ ol |

indicates the standard section.

The passage components are used together with the %

tower mast sections, including 3 types of A, D, E. I

]
§§E§m
=
i S
Jgii%
= ]

The passage combination in the figure is that of the L
highest tower bodies (201m) of the fixed and attached N@D FI

tower cranes. Mast section can be added according to the

=H
15

i inati [ [
aisle combination table. i

Each tower crane has only one set of passage E, &l

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 B IiTHER

HRAE T 8 RT L AUE EENLBUE R TAR IR, RS WA RET.

JR SNBSS, B TR 5 W Zh iR i, 20 EobHlsh e & 4 T3TF
P . FVREGDR &L

AT ER SR ARG, B R R A _EE A 5 B 0 B L FLII A XL
BHo WRAGE M T URIE, e EffLr. ke &Ea Bt E s
B AL SRR e AL IR g b TR DA ARk BT i e A B AR IR A

P VURR B R 2 SRR SR KRR, IR T D E . (LT 10-5)
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)

10.4.5 2455
LRG| BRI A (LK 10-6)

P51 32t i B AT 51 R AT AR AN T SRR IR T 2K B, IF NS, R IFS)
ARWR/NAE, A 5] R IS i B IA 2R ALAL B, TAAhE E 4. REARARTT 51 BERE, 5]t
AT 22 e fLAL, FHARAHE E 4o I% T SI3ERESORM, 0 F 912t mil.

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.

ts 2

J

& 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.

Tt 1t 75 A7 P
1. B EAESRE A 8 AL B i A
2. bR BR B E N AR EE EIAE .

KL R R ATHES] (m) BT &, W ETOE, B

e 10-7
I E] 3D 4% SRR R FF 1 FRAOA 11 o R A7 7 §ﬂ07
T, B R T S I e A R T
Al — et |-

A0SR N SRR DY 2% SR S P T EANAER — L b, BOUIP A R AT

AR T SRR VY 2% SR S Rl T E AR ] —FE L b, PTARIE RS 17 e A AR
NIEA BT AT N

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 i E ESRERIGRWTER (TR) &8, EENIRSIMEE, RS

thEENE,

HE ERDR, WETEPIRESES RY, HEBSEETHEARESIE.

PSR U A RE R I, SRR N R B T eI AN B DR, AR R L
e E EE L. & m A LA 10-7.

FENLP 0T U R4y DLE BACE AL B, BRI 38 /N R AR DA AR L AL 05 B2 )
fi—Aric.

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 {E5| 35, b mHEbRHET

TR TNV AT ZE AR E bR W EEAE B 0 5E b, 3T IR AR R & I 51N 2R
10.4.7.1 H5I#E/NE mEEPRAETY

W 5l M HEAERENL I b, RISl R g AN R g N R A
BERETT S 10 51N SR PR J7 1], XA 2 51 /N MR AR AE S 5 B DLE 25 5 4
.

K5l NER BARUETT LT7, RSN S NN M SR R b — 2
WA EVUAS L0 TR I SRR 51N R T 0], ROZASE 5]k /N AT Ptk — i 5
AR T A THH B0 R —

FHEENLL TR 10 DUt REARBE AR 4 T L3R /N 22 i 3R b HE T ICHE — i o RIS IR B
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AEFFRRE, AR IESREE AT & (LB 10-8).

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)

1 HE
Sk N

[ e

i

——— R QR 5

79

/

)

L R AR R A

4 10-8 Fig 10-8
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10.4.7.2 {518 B HEARIHETT
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10-9),

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).
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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 THiFt w2
FERIGT AT RAVE AN R IH AT A, A SV AT A R RAEAT TR
1. RRFM R
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10-25



L3 FMH Installation and Operation Manual

A 3B | snmrewmnink, U ESReSSALBAEATLSET, R
HAEBRTPE—TUEARZIZER, BRAGHTIFHEL, LBSSLE.

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.

A Caution

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.

10.4.8.3 TiftHEf?

BHEN T = AL S, — AATTEAERS . = NSRRI R R

1. JE BRI .

2+ R DU I %

3. FTITTTHELE ESORIE RN, Al SR ICR S5 5 7T .

4 VR FRE AR AT R e ) BV B R LA B 2R L B4 1) BIEEh(E 10-10
FF5 1),

5. WM ALTE ST Tk S B, ST AL b SORIE R AT S K e
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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
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jacking operation. After separating supporting climbing claw from climbing step, push the
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.

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.

AEE

M NMimRdtEiR B REELAR, IEARMEAEE (BFR0E. &
FHEEE). ENETEESAETIREINEL.
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T

A 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.
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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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A Caution

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.

1. WIS ERAFTR] AR &, FERITIER, HERER BSOS
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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 baftle 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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77]
b 219000 I
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TR ¢ R (1 7
\B]l'm] B | | | B | B
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Al 10-11 B AR FE o R
Fig 10-11 Tie frame size and position
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CYUE
10.5.1.2.1 EeAMUP AR EERT 5 25 HESE AT SR R 4R 2 (R R e g AR 40°~60°2 1] (PUFFTE
O B 15°~45° 2 8] (ZFHTERD.
10.5.1.2.2 S MU PR BT e U o Bk 2e 3, R il Gl 25 KK
10.5.1.2.3 PfH B IR BRI M BUR T FI0ERAL, LUK SR AT (17K
HAEST o
10.5.1.2.4 g lif ZAF J LRI 5 757 AT LU, EHUN A 5552 1/ N T 5
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10.5.1.2.5 QARAEFF SCORRAE R ) L REAE I AT R 22 Cndafdd, oAk B i, ofs
FZ2 AR [ W8 2 B V) s/ 7 1) L
10.5.1.2.6 £E1E € M5 AL E _E, S SRV N AR IE B BT T 52 AOEE S i A0 BT 31 24 1 ot o
10.5.1.2.7 X B E R S DL TS, A ETE HAF e

MPEEMN AR, Ml R R LA 10-120 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).

4 10-12 Fig 10-12

oo
00

10-13 Fig 10-13
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10. 5. 2 FIE4#AT

W T BRI A I 2 B AT BEAAR A, Fr AR A AT A L R AN E 1) AR
PSR REE B BCTHEAT o A IR BT B R AR 1)

10.5.2.1 B 56 ZAHSAEARIEAT P 32 (V0 kil 17 77, e U2 70 s K I — ARAE 44T BE K
1o

10.5.2.2 IR E BT BEBC N, W25 58 B THAT B B AL A I S R X 44T 32 )
iR A

10.5.2.3 QR B E FEAT AR LRI, WERICR AT 70 O LBLHIAE L BB A AR 1 2
XIS X AT T 20 IR 2 T 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.
10.5.2.31If 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 Bt EHE

PG AEAEIE AL B I e A 5 b, BB 2 Ak
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. AMHERAERL 2. U Sk 4 3. XUHESL AN 4 4. PHEF
5. R 6 AR 7. Hi%E 8. R
9. % 10. EiiE 11, J5#
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. Outside wedge

. Double cone-head pin
. Double cone-head pin
. Angling strut

. Hoop wedge

. Backing plate

. Front beam

. Hoop

o 0 N SN N A W -

. Side beam

10. Hoop
11. Rear beam

10.5.4 I EHE

10-14 Fig 10-14

— [

AR HMERLH
Hoop wedge Outside wedge

K] 10-15 Fig 10-15

HSAEME A 2R IR AR b Y BRI 5
10.5.4.1 MECHTH 7 22228 e AL 5 @ ) — N, A 28 b A BRSO R LR ot 1 A
FEAF Eo F— PR R ar imin [E e 5 5 £ LA 10-164 B 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)

10-40



ML Tower Crane Jacking

[EO)

:

1 N %%
- y, )

@/

Kl 10-16 -
Fig 10-16
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& 10-17
Fig 10-17

[ -
-

1 iR
& 10-18 K 10-19
Fig 10-18 Fig 10-19

C
«

B 2

10.5.4.2 e — % 9 =15 SO, AR BUHE Sk B b D28 5 i SR BB 422

10.5.4.3 M o — MR 2 B8 5 oy —

10.5.4.4 M2 Ja % 11 2855 5 A ZAR— 1, FH 4 HOGHE S B ks 5 225 P I 22 AR DG
10.5.4.5 K520 6 AR 8 A, FIAR LIRS [ o SO 203 BB 2 3R 1) 7 T

AERER (LK 10-18),

10.5.4.6 fjd~4i 8 I L A, 4%l 10-16 Fr7m FH PIARUHE KB4 il . 508 ZEAH D6
10.5.4.7 HIAHRINE 23 R, 1R AT RHE R 2 FAR 1 W9 - i 2 R A1 35 B xt

k.

10.5.4.8 MERHEIT E85 5 A, FHPTHROOUHE S A ks He 2 3 e PR i B (I 10-15)
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10.5.4.9 PB4 I EHEZUK AL EL

10.5.4.10 fEPENESE 535 5 T M AN AN AMERLER, R .

10.5.4.11 £E 5 A B S 55 5 AN RO RS, FRmmcR . BRER) 223805 1 I
Kl (10-19).

10.5.4.12 I BRI 58 5 2 B R & 5%, RIrABYETER . 1%,

10.5.4.13 K5 B 45 2B ) 5 FITERR B AE AR e 1 L

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 2T HEAT

10.5.5.1 FEHBTH 42 TH S BE RO AT K, 0l M = EROALE, P T OUHE Sk
B 2o [ S B

10.5.5.2 &G EIE SR H A, WS 2R M BB 2F0kIAE, B2
B {0l ) 2 B REAE T 23 2 DU LAY
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10.5.5.3 BUSHEAT Py omiR B . BET0 TAR L AUFAIIANE, AR RN .

B J B B BILAE I AR v N 220 A 2 B S T oo i B0 X MR R AN A 354 B 33T S
JRE ] BRI B R O, IR B A R SN B, DL SR
10. 6 FEIEHLHIIRED

by AR BN E 5 23 e, A I IRIER A 52 2 101E, ES IR 2R INFr 9
IR UL, RS A AT 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%eo.
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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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
5 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
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- I .
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 . #22 turbine oil time after
working 1500
hours
Hydraulic pushrod of Hydraulic oil of
11 2 Every half-year
hoisting mechanism L-HM46
by 2 — N ARG TR B
Appendix 2 Outsourced Parts list
HIRAEZR C i Gt =)
Mechanism Name Part name Type
& TPl ;
o H, 5 Bl
Lifting YZP2 250M1-4B 30L 55kW
) Motor
mechanism
HLZh AL YTRVFW132M2-4F1 7. 5kW
[ %% Kl 14
Motor YTRVFW132M2-4F2 7. 5kW
Slewing
, ] % 37 7K
mechanism 011.50.1600
Slewing bearing
75
7= 5| HL _
, L 3l Bl
Traction YTDVF132M1-4C 5. 5kW
Motor
mechanism
T T ML 44 W E & 4 TR E R 4 8 B THS 11011200401
Jacking Hydraulic (VR 35 85 THS11011200401-00, i L
mechanism system = G18551091F)
i IR g i R A g
Lifting weight Lifting weight BWL-12T- ¢ 490-PZ
limiter limiter
73 PR ] 4% 73 PR ] 4%

Moment limiter

Moment limiter

BWL-D5A-Z




B Appendix

bt & =

e HL A
Appendix 3 Attached drawings

Fr 5 % W K &l 11 % % IE
No. Name Drawing code QTY Remark
T E A
Counterweight A
- i B T E B 1 X
. M ® A %
1 Counter | Counterweight B 1
. Unser-made
weight FHTE C 1
Counterweight C
JE Jk
fil 5E H il ] EDARER:
2 . H15A 1
Fixed Fixed base figure Unser-made
base
A
P T RE
55 5 , ,
3 1 For inspection
Electric | Electric diagram

part

and repair
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