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1.REACH STACKER “RSV 4531”



2.DESIGN OF
REACH STACKER “RSV 4531”

All 3D models and 2D drawings of the Reach 
Stacker have been developed in SolidWorks 
and include all part, weldment and assembly 
drawings necessary for manufacturing the 
machine

2D Assembly drawing sample

BoM
3D Model of the machine



2.DESIGN OF
REACH STACKER “RSV 4531”

Assembly drawing with exploded view

Assembly drawing of a commercial component



2.DESIGN OF
REACH STACKER “RSV 4531”

Apart from having BoM on every assembly drawing, there is a Global BoM of the whole machine. It 
includes information for all parts and assemblies like:

• Description;
• Quantity;
• Weight;

• Material;
• Supplier;
• Commercial code and so on.



2.DESIGN OF
REACH STACKER “RSV 4531”

Powerline Coupling Calculations. 
Speeds and reduction ratios. Made by
DANA according to Engine type and
Drive axle reduction ratio.

Engine Installation Approval Kessler Approval



2.DESIGN OF
REACH STACKER “RSV 4531”

A Calculation report have been 
developed for the truck covering the 
following:
• Loads, load combinations, load cases, 

according to DIN 15018;
• Extension and fixed boom verification;
• Chassis verification;
• Lifting cylinders verification;
• Pin verification;
• Brake verification;
• General stability verification;
• FEA of boom and chassis.



3.TENSILE STRENGTH TESTS
Tensile strength measurement using HBM’s

equipment and software

Set of tools and accessories Strain gauge rosette

Formatting and analysis of the recorded data

Software Catman
Data Recorder
QuantumX

TensilestrengthProcedure
StrainGaugeMeasurementReport



• The electronic control of the machine
is being implemented through the
collaboration of IQAN software, 
joystick, display and the controllers:

- XA 2 –„Spreader“ control
- XS 2 – Movement and hydraulic 

system

- MC 3 – Safety

4.PROGRAMMING AND ADJUSTMENT
OF THE “IQAN” CONTROL SYSTEM



The display (MD4) is the master controller and makes all the calculations.
It communicates with all main components in the machine via CAN wires from 
which it receives values.

5.SYSTEM SOFTWARE LOGICS



6.IQAN CREATIVE STUDIO

IQAN Creative Studio is a user-
programmable software. It 
includes tools for
application development,
simulation and initial setup.
•IQANdesign– for the design of 
the actual crane software
• IQANsimulate– used to simulate
the program while in the
development phase
•IQANrun– a diagnostic tool 
used to update and troubleshoot 
production machines



7.PROGRAMMING AND ADJUSTMENT

There are multiple ways to load the 
software onto the machine, the most 
common is via CANBUS using the 
following:
• NICAN USB/CAN Dongle NI USB-84
from National Instruments.
• DB9 to DT3 conversion adapter
• NICAN1500 Driver software
- The “Proemion” modem allows remot 
control, diagnosis and adjustment of 
machine parameters in real time

Optional

73

e



8.LOAD CONTROL SYSTEM “3B6”

LOAD MOMENT INDICATOR (LMI)

3B6 – COBO LMI safety system
monitors the following parameters:
- Weight of the load (W1)
- Permissible weight of the load, that

can be lifted in the current position 
(W2)

- Angle of the boom
- Length of the boom

- Height from the ground to the top of
the container

- Length from the machine to the
center of the container

- Load bar W1 .100, [%]
W2



9.RISK ANALISYS ACCORDING TO
DIRECTIVE 2006/42CE

Regulation for the essential requirements and rating the correlation of machines



10.RISK ANALISYS ACCORDING
TO DIRECTIVE 2006/42CE

List of documents FMEA Ratings Ratings the level of risk

List of hazards in the machine



11.ELECTRICAL SYSTEM SCHEMATIC

The Electrical System Schematic was develoApuetdoicnadand displays all the 
electrilaconnections in the machine



12.WIRE HARNESS DRAWINGS

All the wiring harnesses 
have a drawing developed 
according to the Electrical 
System Schematic. The 
drawings include all the 
components and 
parameters needed to 
produce the harness:
• Cables– length, color, 

section;
• Connector–s type and 

number of pins;
• Insulation–s type and 

lenghtand so on;

ReachStackerWireHarnessDrawings



13.SPARE PARTS CATALOGUE

The Spare Parts Catalogue contains exploded view illustrations, part number of the parts, 
quantities and description of the part.

SparePartsCatalogue



14.USER’S MANUAL

User'sManual

The User ’s Manual contains safety and maintenance instructions, vehicle controls, 
operation instructions and illustrations from the actual machine.



15.CERTIFICATES

Raw Material Certificate Bearing Manufacturer Certificate

Hengli Cylinders Test Report

Techking Rims & Tires
Performance Guarantee



.

16.REACH STACKER ''RSV 4531''
Chassis Welding Drawings
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17.REACH STACKER 1 1 RSV 4531''
Chassis Welding Plans
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18.LIST OF APPROVED WELDING 
PROCEDURE SPECIFICATION(WPS)

Т

Steel S235-S355

ИНС РУКЦ ИИ ЗА ЗАВАРЯВ АНЕ (WPS)

№ ЗАВ. ПРОЦЕ 

С

ЗАВ. СХЕМА КАЛИБЪР

мм

ОМ ДЕБЕЛИНА

мм

ДМ/Ø мм ГАЗ/ФЛЮС

ДЕБИТ  L/min

Т₀/С⁰ СЛОЕВЕ ПАРАМЕТРИ ПОСЛЕДОВАТЕЛНОСТ НА 

ЗАВАРЯВАНЕ

СЛОЙ U /V I /A Vз cm/min

1 135-FW t1=t2=4 mm 

b=0ч1,5

a2 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

3ч5 EN 14341 G3Si1;Ш1,0 EN 439 M21 - 12L ‾ 1 1 18ч21 180÷200

2 135-FW t1=t2=4 mm 

b=0ч1,5

a3 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

4ч6 EN 14341 G3Si1;Ш1,2 EN 439 M21 - 15L ‾ 1 1 22ч25 220÷240

3 135-FW t1=t2=8 mm 

b=0ч1,5

a4 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

6ч10 EN 14341 G3Si1;Ш1,2 EN 439 M21 - 15L ‾ 1 1 24ч26 240÷260

4 135-FW t1=t2=10 mm b=0ч1,5 a5 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

8ч15 EN 14341 G3Si1;Ш1,2 EN 439 M21 - 18L ‾ 1 1 26ч27,5 265÷280

5 135-FW t1=t2=10 mm b=0ч1,5 a6 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

8ч20 EN 14341 G3Si1;Ш1,2 EN 439 M21 - 18L ‾ 1 1 28,5ч31 290÷300

6 135-FW t1=t2=10 mm b=0÷1,5 a7 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

10ч22 EN 14341 G3Si1;Ш1,2 EN 439 M21 - 18L ‾ 2 1

2

25ч27

26ч28,5

180÷200

210ч230

7 135-FW t1=t2=15 mm b=0÷1,5 а8 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

14ч30 EN 14341 G3Si1; Ø1,2 EN 439 M21 - 18L ‾ 3 1

2

3

26ч27

28,5ч31

28,5ч31

260ч270

285ч300

285ч300

8 135-BW t1=t2=3 mm 

b=1÷1,5

s3 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

3 EN 14341 G3Si1;Ш1,0 EN 439 M21 - 13L ‾ 1 1 18ч21 180÷200

9 135-BW t1=t2= 4 mm 

b=1,5÷2

s4-5 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

4÷5 EN 14341 G3Si1; Ø1,2 EN 439 M21 - 15L ‾ 2 1

2

18ч21

18ч21

180ч200

180ч200

10 135-BW t1=t2= 6 mm 

b=2÷2,5

s6 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

6 EN 14341 G3Si1; Ø1,2 EN 439 M21 - 15L ‾ 2 1

2

22÷23,5

22÷23,5

210÷220

210÷220

11 135-BW b = 1,5ч2 

t1=t2=8ч10 u = 

1,5ч2

α = 60⁰

s8-10 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

8÷10 EN 14341 G3Si1; Ø1,2 EN 439 M21 -18L ‾ 2 1

2

22÷23,5

25ч26,5

210÷220

260÷270

12 135-BW b = 1,5÷2

t1=t2=12 u =

1,5÷2

α = 60⁰

s12 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

12 EN 14341 G3Si1; Ø1,2 EN 439 M21 -18L ‾ 3 1

2

3

22÷23,5

25ч26,5

25ч26,5

210÷220

260÷270

260÷270

13 135-BW b = 1,5÷2

t1=t2=16 u =

1,5÷2

α1= α2 = 60⁰

s14-16 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

14÷16 EN 14341 G3Si1; Ø1,2 EN 439 M21 -18L ‾ 4 1.2

3.4

22÷23,5

25ч26,5

210÷220

260÷270

15 135-FW t1=t2=15 mm b=0÷1,5 a10 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

15÷30 EN 14341 G3Si1; Ø1,2 EN 439 M21 -18L ‾ 4 1

2

3.4

25÷27

28ч31

28ч31

265÷270

280÷300

280ч300

16 135-FW t1=t2=15 mm b=0÷1,5 a12 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

18÷50 EN 14341 G3Si1; Ø1,2 EN 439 M21 -18L 20⁰C 6 1

2ч6

25÷27

28ч31

265÷270

280÷300

17 135-FW t1=t2=20 mm b=0÷1,5 a15 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

22÷200 EN 14341 G3Si1; Ø1,2 EN 439 M21 -18L 20⁰C n 1

2чn

25÷27

28ч31

265÷270

280÷300

18 135-FW t1=t2=20 mm b=0÷1,5 a18 EN 10025-2(1,2) S355J2

EN 10025-2(1,2) S355J2

30÷300 EN 14341 G3Si1; Ø1,2 EN 439 M21 -18L 20⁰C n 1

2чn

25÷27

28ч31

265÷270

280÷300



19.WELDING PROCEDURE
SPECIFICATION(WPS)



20.PROTECTED PROCEDURES FOR WELDING 
AND THERMAL CUTTING OF STEEL

LIST WELDING PROCEDURE (WPQR)

№ WPQR № WELDING UNIT MATERIAL 
ISO 15608

RANGE OF APPROVAL 
ОБХВАТ НА ОДОБРЕНИЕ

WELD TYPE

mm

WELDING PROCESS ISO 
4063

ЗАВАРЪЧЕН ПРОЦЕС

FILER METAL 
ДОБАВЪЧЕН МАТЕРИАЛ

GAS/FLUX 
ГАЗ/ФЛЮС

BASE MATERIAL WALL THICKNESS /mm PIPE OUTER DIAMETER/

1 0200/04.03.2014 SEMI'MECHANICAL EN ISO 10025-6 - S960QL(1,8933) 
ISO 15608:3.2

3ᵃ-3;1-1;2-1;2-2;3ᵃ-1;3ᵃ-2 ≥ 5 ≥500(≥150-PA,PC) FW 135 EN ISO 16834-A G89 5 M Mn4NI2CrMo 
AWS/A5.28-79 ER120 S-G

EN ISO 14175- M21

2 0201/04.03.2014 SEMI'MECHANICAL EN ISO 10025-6 - S960QL(1,8933) 
ISO 15608:3.2

3ᵃ-3;1-1;2-1;2-2;3ᵃ-1;3ᵃ-2 4,0÷16,0 ≥500(≥150-PA,PC) FW 135 EN ISO 16834-A G89 5 M Mn4NI2CrMo 
AWS/A5.28-79 ER120 S-G

EN ISO 14175- M21

3 0202/04.03.2014 SEMI'MECHANICAL EN ISO 10025-6 - S960QL(1,8933) 
ISO 15608:3.2

3ᵃ-3;1-1;2-1;2-2;3ᵃ-1;3ᵃ-2 3,0÷16,0 ≥500(≥150-PA,PC) BW 135 EN ISO 16834-A G89 5 M Mn4NI2CrMo 
AWS/A5.28-79 ER120 S-G

EN ISO 14175- M21

4 0203/17.03.2014 SEMI'MECHANICAL EN ISO 10025-6 - S960QL(1,8933) 
ISO 15608:3.2

3ᵃ-3;1-1;2-1;2-2;3ᵃ-1;3ᵃ-2 12,5÷50,0 ≥500(≥150-PA,PC) BW 135 EN ISO 16834-A G89 5 M Mn4NI2CrMo 
AWS/A5.28-79 ER120 S-G

EN ISO 14175- M21

5 0154/21.06.2013 AUTOMAT EN ISO 10025-6 - S700MC(1,8974) 
ISO 15608:2.2

2ᵃ-2;1-1;2ᵃ-1 3,0÷16,0 ≥500(≥150-PA,PC) BW 121 EN 14171 S2 
AWS/A5.28-69 ER100 S-G

EN 14174 - S A AF2 
64 DC H5 2-20

6 0206/30.04.2014 SEMI'MECHANICAL EN ISO 10025-2 - S355J2 
ISO 15608:1.2

STUD MATERIAL:St37-3K 
ISO 15608: 1.1

1.1,1.2 ≥4
STUD DIAMETAR: M16

_ _ 783 _ _

7 0155/21.06.2013 ROBOTIC EN ISO 10025-2- S355J2+N 
ISO 15608:1.2

1ᵃ-1 20,0÷80,0 ≥500(≥150-PA,PC) FW 135 EN ISO 14341 G3Si1 
AWS/A5.18-ER70 S-6

EN ISO 14175- M21

8 0262/27.03.2015 ROBOTIC EN ISO 10025-6 - S960QL(1,8933) 
ISO 15608:3.2

3ᵃ-3;1-1;2-1;2-2;3ᵃ-1;3ᵃ-2 3,0÷24,0 ≥500(≥150-PA,PC) BW 135 EN ISO 16834-A G89 5 M Mn4NI2CrMo 
AWS/A5.28-79 ER120 S-G

EN ISO 14175- M21

9 0263/27.03.2015 ROBOTIC EN ISO 10025-6 - S960QL(1,8933) 
ISO 15608:3.2

3ᵃ-3;1-1;2-1;2-2;3ᵃ-1;3ᵃ-2 6,0÷24,0 ≥500(≥150-PA,PC) FW 135 EN ISO 16834-A G89 5 M Mn4NI2CrMo 
AWS/A5.28-79 ER120 S-G

EN ISO 14175- M21

IWE/EWE : K.Kancheva



21.PROTECTED PROCEDURES FOR WELDING
AND THERMAL CUTTING OF STEEL (WPQR)



22.CERTIFICATES

Certificate regulating the activity of 
the company

In 2010 SL INDUSTRIES was
certified according standard EN ISO
9001 which declares that in the
company is established a
functioning quality system according
to International and 
norms.

European



Certificate that provides accessibility to producing crane 
equipment

22.CERTIFICATES



Certificate regulating the methods and
materials used for welding

22.CERTIFICATES



23.ASSEMBLY INSTRUCTIONS

Assembly instructions are developed for every step of the assembly process. They include 
Bill of Materials of the components needed on the current workplace, instructions with 
illustrations and pictures of the special tools and equipment, if needed.
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