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Before operating the robot, please fully understand this User Guide.
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Thank you for your purchase.
Only those who have received training and are qualified can use this product.

This document includes precautions that shall be followed to ensure personal safety and
protect this product.

Disclaimer

All content in this document has been verified and confirmed to be as accurate, reliable, and
complete as possible. However, it cannot be guaranteed that all content is consistent with the
product.

Technical data are subject to change without prior notice.

The copyright of this document is only owned by

Shanghai Seer Intelligent Technology Co., Ltd. Without written permission, no organization or
individual can copy or issue it in any form. If it is referenced, the source must be indicated,
and the reference, deletion or modification against the original intention of this document is
not allowed.

Shanghai Seer Intelligent Technology Co., Ltd. does not make any express or implied

warranties for this document and its contents.

Shanghai Seer Intelligent Technology Co., Ltd. reserves the right to modify and finally
interpret the terms of this disclaimer.

Shanghai Seer Intelligent Technology Co., Ltd.



==Ic

ROBOTICS

Table of Contents

| I o =10 (o PP UPPPP PR
I I 2 L<T o 1o (o N T LSRN

1.2 Prohibition Of USE .....cciiiiiiiiieee e e e e e e e e eenees

Y- ) (=1 4V SRR
2.7 SAfEY MESSATE TYPES cuunieitieeetiieeeti e eettie e ettt eeestaaeestnneesennaeessaneessnnaersnnaessnnaeesnneersnnaerenn

2.2 General Safety PreCaAULIONS ... ettt et e et et e e e e ea e e s e sneesneennnns

2.3 SaAfEtY INSTIUCTIONS oeeeeeieii ettt et et e et e e et e e e eea e e s esnaeeanneenneeennersneesnnnns
2.3.1 Qualification Requirements for PErsonNel........coceveeeiiiiceieeieeeeceeeeeee e

2.3.2 OPEratioN SATBLY . ccue i aaaaaaas

2.3.2.1 Operation ENVIironmMeNnt SAfety ...ccuuuueiei et e s
2.3.2.2 Inspection before OPeration .........cceeieieeeeeeeiiiiiee et e e ee e e e e eeeaneeeeees
PR P RE N 0] o 1=1¢=Yd g Te Il g I 2= o ] o U
2.3.2.4 Operating in Elevator OF LIfter......uuueee i
D T B Mo T Yo BY= ) (<] 1Y PR

2.3.4 Parking SaAfOlY cu.cee it a e aaas
2.3.5 Safe AVOIdANCE RANGE .c.un ittt e e et e e et e e et e e et e e eaneeeanneeeenas
2.4 Safety Requirements for the Battery and Charging Station ........cccceeeveeeiieeiieivneennnnnne.
2.4.1 Precautions for Using Lithium BatteriesS ......co.uueevueiiiiiieeeeeeeeee e
2.4.2 How to Handle Damaged Lithium Batteries ......ccooueeiiiiiiiiiee e
2.4.3 Disposal of Lithium BatteriEs ... .cevueeiiee ettt e e e e e

2.4.4 Safety Requirements of Charging Station ........coveeiiieiiiie e, 9

Shanghai Seer Intelligent Technology Co., Ltd.



==Ie

ROBOTICS
2.5 RISK ASSESSIMEBNT ...ttt e et e e e et e e e e tee e e e e et aa e eeerenna s eenennaaeaeees 10
2.6 RESIAUAL RISKS ...ttt e e e e e e et e e e e e eeeeenees 10
2.7 ENVIrONMENTAL SAfOLY couniiiiiie e aans 10
2.7 T NOISE ettt ettt et e et et e e e e na e eeaaaas 10
D A 11 o Yo 1Y | RN 10
2.7. 3 ALIEUAE .. ettt e et e e e e e e eeanas 11
3. ProducCt INTFOAUCTION ...ttt e et e e e et e s e e e eena e e e eeennaeeeee 11
3.1 Brief INTrOAUCTION e e e ettt e e e e e e e e e e e eeeennaaas 11
3.1.7 Product INtrOQUCHION ....ueeeieeceeeeeee et eeeeeeeees 12
3.2 PrOAUCE DIMENSIONS ettt e ettt e e e e e e e e et e e e e e e e e e e e e eeennnnnaes 12
3.3 TechniCal PArameters ... ... et e et e e e et e e e e eeneeeeees 13
3.3.1 Navigation Laser Detection RANQE ... .e.veeieniiiei et 18
3.3.2 Obstacle Avoidance Laser Detection RANGE .......vvveviviieiiiiieeieeeeeeeeeeee e, 20
3.4 Effective Load SPeCifiCatiONs ......ceeiieeiieeeeee et e e e e e e e s e e e aae e 21
3.5 Escape Route DUNNG CRarQiNg .....ueeeueei e eeee e eeeeee e e e ee e e e e e eeneeanesnnnas 22
3.6 Main Configuration Of VENICLE ......cveeieeeeeeeeee e 23
3.6.1 OPEration PANeL.....c.ueeeeeeeeeeeeeeee et HiR! RENFHE.
3.6.2 EMergency StOP BUTLON ..t e e 25
3.6.3 ManUALl-AULO SWITCR ceeeeeeieee e 25
R N 1 T BT ] o] = YN 26
3.6.5 MAIN INTEITACE .. e e ettt e e e e e e e e e et eeeaaaaaas 26

Shanghai Seer Intelligent Technology Co., Ltd.



==Ie

ROBOTICS
3.6.6 General Information INterface ..........cceeveeeeveeeeeceeeeeeeeeeeeene iR RENFHE.
3.6.7 Basic Information INterface ........uuuueeei e 27
3.6.8 CONrOL INTEITACE ...uieee e e e e e 31
3.6.9 Alarm BOX INTEITACE ..o e e e et 33
S BN (o 18 13 (o Rt o ] o 1§ [} VA3 =] o [N 35
2% I N (o] (o] gl I o | o | SRRSO 35
0 U | o1 T 1= ] o 35
e Y =T [ 1T | o L RN 36
3.8 MAIN LADELS ...t e e e e et 36
3.8. T WaArNING LADELIS .cueeeeeeeeee e et e e e eas 36
R T o o Yo [ Lol \\ =] g =T 01 P (S 38
3.9 Battery and Charging ...u. e et e et e et e e e e e aeeeneeaneesneeanneeas 39
3.9.1 Automatic Charging Of RODOt .....cu.iiiiiiieiieee e eas 39
3.9.2 Battery BasiC Parameters ... e et 39
3.9.3 Battery INterface Diagram ... .. et e et e e e e e e e eaeeen e e s eannaas 40
e R S =] Y] 0] =T [ = 41
3.T0 QUICK 1O US ottt ettt ettt e e ettt e e e e et e e e eeenn e e eeeenn e e eeennnaeaaees 41
3.10.T IN TG BOX ettt ettt e e e e et e e e e e e e e e e nnnnaaas 41
3.70.2 STartup OF RODOT ....ceieeeeeeeee ettt e e e e e e e e enanas 42
3.10.3 Shutdown Of RODOT cceeeeeiiee e 43
3.710.4 MaiNteNANCe MOAE ...couuiieeiiiiee et e et e e et e e e et e e e e eeaa e e e e eenn e eeeeennns 43

Shanghai Seer Intelligent Technology Co., Ltd.



==Ie

ROBOTICS

I I I o o To W Tt Y =TT (=T g 1= o Lol 43
3.17.1 MaintenancCe INSTFUCTIONS . .euuiiee e e e e e e e e e eeaes 43
3.171.2 MaintenNaNCe SUQQESTIONS ...euniiiieeee et e e e e e e e ea e e e e e e eaneenns 44
3.11.2.1 Maintenance Suggestions for Main Parts of Vehicle......ccccceeverivivneirriennnnnn... 44

3.11.2.2 Maintenance Suggestions for BasiC PArtS......cccceeieeeeiiceeeeeeeinceee e e e, 48

3.11.2.3 Lubrication Parts TabLle .....oov oo 48

3.11.2.4 Lubricating Oil and Grease ReqQUIrEMENTS ......ccevevvreeeeeeeeiiieeeeeeeiceeeeeeniieeees 49

3.11.3 Cleaning ReQUIrEMENTS ...cun it e e e e e e e e ae e e e eaanas 49
3.11.3.7 Floor Cleaning REQUIFEMENTS .....cuuiiiieeeeeeeeee et et ee e e e e e eenans 49

3.11.3.2 Robot Cleaning REQUIFEMENTS ...ccuvuuieeeeeiiiieeeeeeeiieeeeeeriee e e e eetteeeeeeesaeeeeeeennns 50

3.11.3.3 Laser Cleaning ReQUIFEMENTS ...cccvuuiie i et e e eettee e e e erae e e e e eeae e e eeeenans 51

N B Y o] = [o [l 2 =T LU 1T (=] o =] ) 51
3.11.4.1 Requirements fOr RODOt StOragE ......iviiiiieiieeeeie et eean s 51
3.11.4.2 Requirements for Charger StOrage .....uuvvuueeeieiieiiieeeeeeeiieeeeeeereeeeeeeeneeeeeeeeens 52

I RN 0] 1 o LY g =T [V 1T =] g =] oL £ RN 52
4. SOftWAre DEDUGGING . ceeuiiiie e et e et e e et e e e e e e s eaeeeataeesaanaesannaes 52
v S B (o] o] g T=Tot ff 2o o o | RN 52
4.2 Mapping anNd EAITiNG c...eeu ittt e et e e e r e en e aans 54
4.3 Path Navigation and Obstacle Stop Verification ..........coeeeiieiiiiiiieeeeeeeeee e, 57
4.4 Establishment and Configuration of AP Workstation for Forking Action..................... 58
o VAV Lo T ¢ 1 = [ A Lo I (AN = I 58
4.4.2 Special Workstation (CP, namely charging point) ......ccceeeeveeiieiiiieiveeeeeeeeeeen, 59
e BTV Lo 4 1 2 (o 11 | = 59
4.4.3.1 Recognition Mode with AMPLE SPACE ...cvui it 60

4.4.3.2 Non-recognition Mode with AmMple SPACEe.....cuuceiiiiiiiiiee e, 60

Shanghai Seer Intelligent Technology Co., Ltd.



==Ic

ROBOTICS
4.4.3.3 Small Space (it is the same with or without recognition) .....cccccccevvvvviueernnnnne. 61
4.5 Path Navigation to the Specified Point and Execute the Corresponding Action.......... 61
4.6 Upper Computer Controls the Up/Down Of FOIK .....cuuiiuuiiiiiiiieeiieeee e 63
V2o = U=Talo o T 14 o] o W =101 Vot o] o IS 64
v oy I o= Y= o 2 (=T alo T | 1) {0 IS 64
VN &= To |31 2T=Ta(o o | o 1|4 (o] o PN 66
4.8 SOFtWAIE UPOATE . cenieeeiieeeeeee ettt e e e e e e ea e e e e ra e e s e eaneeenaennnas 68
Appendix | Electrical SChematiC Diagram ... . . et e e e e e e e e eaaaas 70
AppPendiX Il DOC STatemMENt ... e et e e et e e e et e ea e e e e e e eennans 70

Shanghai Seer Intelligent Technology Co., Ltd.



==Ic

ROBOTICS

1. Foreword

1.1 Reading Tips

The robot, forklift, vehicle, etc. that appears in this document are all abbreviations for this

product.

Before using the robot, please read the User Guide carefully.

Do not disassemble or assemble the robot without authorization.

Please pay attention to the safety warnings involved in the user guide.

If there is any abnormal issues with the robot, please contact the manufacturer promptly.

If you smell any unusual odors while using the robot, immediately stop, power off, and

remove the battery.

The User Guide is not a substitute for the Technical Agreement.

1.2 Prohibition of Use

e |tis prohibited to use in outdoor environments.

e |tis prohibited to use in environments with strong interference to the navigation devices.

e It is prohibited to use in environments full of dust, powder, or other explosive hazards.

e |t is prohibited to use in environments with high salt content (marine climate).

e Itis prohibited to use in extremely poor environments (extreme climates, freezer
warehouses, and strong magnetic fields, etc.).

e |tis prohibited to transport flammable or explosive materials.

e |tis prohibited to transport liquid materials.

e Itis prohibited to run on uneven, obstructed, or ladder.

e |tis prohibited to rotate in place on the ramp.

e |tis prohibited to carry personnel.

e |tis prohibited to operate with load on the shell.

e ltis prohibited to run on surfaces with oil or water.

e ltis prohibited to operate at places at an altitude of above 1,000 meters.

Shanghai Seer Intelligent Technology Co., Ltd.
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2. Safety

Please read this section carefully before starting and running the robot.
Notice

® We will not be responsible for any problems caused by damage, replacement, or
@ modification of robot or its accessories in any way.

® We will not be responsible for any damage to the robot, accessories or any other

equipment caused by customer programming errors or faults.

2.1 Safety Message Types

This document contains the following safety message types.
warning

‘ ® Indicates a potentially dangerous situation that may result in death or serious injury.

® Appropriate preventive measures should be taken to avoid damage or injuries.

Caution

® Indicates a potential dangerous situation that may cause minor or moderate
injuries to personnel. Remind to avoid unsafe behaviors.

® Appropriate preventive measures should be taken to avoid damage or injuries.

Notice

® Indicates important information, including situations that may result in equipment or

property damage.

2.2 General Safety Precautions

This chapter contains general safety precautions.
Precautions for Robot Rolling Over

® |[f the load is not placed or secured correctly, it may result in the load dropping out

or the robot rolling over.

® Ensure that the load is placed and secured properly according to the specifications.
Please refer to chapter 3.4.3 Effective Load Specifications.

Shanghai Seer Intelligent Technology Co., Ltd.
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Precautions for Personal Injury by Machine

® The high-speed slewing part of the vehicle body, such as universal wheels and
& driving wheels, may cause personal injuries.

® Do not overly rely on the vehicle's autonomous avoidance function. Please take the

initiative to avoid the vehicle.

Running Precautions
2 ® The robot can't detect descending stairs and holes on the floor.
® Please mark stairs and holes as restricted areas on the map.

® Please update the map in time.

2.3 Safety Instructions

2.3.1 Qualification Requirements for Personnel

The installation, commissioning, operation and maintenance of the robot is only allowed to

be carried out by qualified professionals.

In addition to the basic mechanical, electrical, commissioning, operation, and maintenance
knowledge discussed in this document, the handling and transporting of this product
requires knowledge of using lifting devices and corresponding hoisting devices. To assure
safety, these tasks should only be carried out by professionals or by trained individuals under

the guidance of professionals.

A professional refers to an individual who is capable of diagnosing tasks based on their
professional education, knowledge and experience, understanding of relevant regulations, to
identify potential hazards and implement appropriate safety measures. Professionals must
adhere to relevant professional guidelines and possess the necessary professional

knowledge.
Mechanical Installation and Commissioning Requirements

The personnel responsible for the mechanical installation and commissioning should possess
professional knowledge and experience in related fields, and have sufficient experience to

assess whether the machine is in a safe running state after using protective equipment.

Electrical Installation and Commissioning Requirements

Shanghai Seer Intelligent Technology Co., Ltd.
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The personnel responsible for the electrical installation and commissioning should possess
professional knowledge and experience in related fields, and have sufficient experience to

assess whether the machine is in a safe running state after using protective equipment.
Operation and Maintenance Requirements

The personnel responsible for the operation and maintenance should possess professional
knowledge and experience in related fields, be familiar with the application of protective

equipment on the machine and be guided by the machine user.
Personal Protective Equipment Requirements

When using this product, operators should wear appropriate personal protective equipment

(such as safety shoes, do not let long hair hanging loose, etc.).

As an operator, it is your responsibility to have appropriate protective equipment when using

this product.

All components of personal protective equipment must be intact.

2.3.2 Operation Safety

2.3.2.1 Operation Environment Safety

® The ground should be flat, and free from grooves, damages, hollow bumps, oil,

adhesives or other contaminants.

® The ground should be free of screws, tack cloth, gloves, thread ends, cables, and other

foreign materials that may get caught and tangled in the wheels.

® Do not operate in excessively open areas (beyond the laser sensing distance), such as

long corridors.
® Arobot at full load and low speed can only cross steps no higher than 0.5 cm.

® When navigating through narrow aisles, a 20 cm clearance should be maintained

between the outer edge of the robot and the aisle.

® The sections of the working area shall be protected or marked with warning signs to alert

other personnel that robots are operating.

Shanghai Seer Intelligent Technology Co., Ltd.
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2.3.2.2 Inspection before Operation

Before activation, the operator should inspect the condition of the robot to ensure safe

use.The inspection items include, but are not limited to:

® Whether the wheel fasteners are tightened.

® Whether the power system is normal.

® Whether the emergency stop function is normal.

® Whether the payload handling device is damaged (such as bent, cracked or worn).
® Whether the warning device is normal.

® Whether the tricolor light is normal.

® Whether the function of the laser sensor is normal.

® Whether the battery level is normal.

® Whether the charging function is normal.

® Whether the HMI display screen is normal.

2.3.2.3 Operating on Ramp

® |tis only allowed to run on ramps that meet the performance parameters; please refer to

chapter 3.4 Technical Parameters.

® The upper and lower ends of the ramp should be flat to prevent the load or robot from

touching the ground.

® |tis prohibited to turn around, run diagonally or stop on the ramp.

2.3.2.4 Operating in Elevator or Lifter

® Ensure that the elevator or lifter can bear the total weight of the robot and its load.
® Ensure that no part of the robot is in contact with the walls of the elevator or lifter.
® Ensure that the robot does not have any accidental movement.

® Ensure that the elevator complies with relevant national standards.

2.3.3 Load Safety

® The robot and its load should not exceed the range permitted by the road surface.

Shanghai Seer Intelligent Technology Co., Ltd.



==Ic

ROBOTICS
® The load carried must be reliably secured.
® The load carried must be placed within the load center with certain anti-slip measures.
Please refer to the chapter 3.4.3 Effective Load Specifications.
® The weight of the load carried by the upper mechanism must be evenly distributed, and

unbalanced loading is not permitted.

2.3.4 Parking Safety

When the robot stops running, shut down and cut off the power supply.

Do not park on the ramp.

Do not park near heat sources or fire sources.

Do not park in open pits, underground passages, elevator shafts or other similar areas.

Do not park in the fire escape lanes, stair exits and areas obstructing the passage of

firefighting equipment.

Under special circumstances, take safety measures for the robot, such as using wedges.

2.3.5 Safe Avoidance Range

The minimum turning diameter of the robot is 1295mm. Please be cautious to avoid.

Shanghai Seer Intelligent Technology Co., Ltd.
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.4 Safety Requirements for the Battery and Charging Station

& Battery Use Precautions

® Lithium batteries are high-energy substances and must be used under certain
technical conditions. If they are used beyond the limit, the buyer must notify the seller
in writing, and the seller's confirmation must be obtained before proceeding.

Otherwise, the resulting consequences shall be borne by the party at fault.

® Please use the original charger. Mixing chargers from other brands is prohibited, as it

can cause irreversible damage to the battery.

2

.4.1 Precautions for Using Lithium Batteries

The battery has risks such as fire and explosion. Do not disassemble, crush, incinerate,

heat, or throw the battery pack into fire.

Protect the battery from mechanical damage (collision, drop, vibration).
The use of dropped or damaged batteries is strictly prohibited.

The use of faulty or damaged batteries is strictly prohibited.

Shanghai Seer Intelligent Technology Co., Ltd.
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® The use of batteries with damaged cables or contacts is strictly prohibited.
® Do not place the battery in water or get it wet.
® |tis strictly prohibited to change the lithium battery in a liquid environment.

® Do not allow the positive and negative terminals of the battery to contact the metal shell

at the same time.
® Do not short circuit, overcharge or over-discharge the battery.
® Do not use or store the battery near heat sources (such as fire or heaters).
® Do not reverse the positive and negative terminals of the battery.

® Do not use a nail or other sharp object to pierce the battery case, and do not hammer or

step on the battery.
® Do not dismantle or modify the battery in any unauthorized way.
® Do not hit, throw or subject the battery to mechanical vibrations and natural falling.
® Do not mix batteries of different types and brands.

® |[f the battery emits peculiar smell, heat, deformation, discoloration or any other abnormal
phenomenon, it shall not be used, and the battery should be removed from the operating

environment.

® |[f the battery catches fire, extinguish it with dry powder, foam fire extinguisher, sand, etc.,

and the battery should be removed from the operating environment.

® When storing the battery, please pay attention to the laws and regulations of the relevant
country.

2.4.2 How to Handle Damaged Lithium Batteries

® Damaged batteries should be handled and transported only after wearing personal

protective equipment that is resistant to alkalis and solubles.

® If a battery shows signs of overheating, emitting smoke, releasing odors, producing

noise, or deformation, please separate the battery from the housing.

® Store the battery in a fire-proof container or maintain a safe distance from combustible

materials.

® Do notinhale any smoke that may occur.

Shanghai Seer Intelligent Technology Co., Ltd.
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2.4.3 Disposal of Lithium Batteries

® Please conduct professional disposal for the batteries.

® Remove the connecting points for proper disposal.

® Store the damaged batteries in a fire-proof container.

® Strictly follow the transportation requirements related to batteries during the

transportation.

2.4.4 Safety Requirements of Charging Station

If the operator has purchased our charging stations, the following precautions should be

noted:

A

Bridging the charging contacts of the charging station can pose a risk of injury!

Bridging the charging contacts can cause damage, electric arcs, overheating, and pose a

fire risk.

® [tems, especially conductive or flammable ones, must not be placed in the area in

front of the charging contacts at the charging station.

Incorrect placement of the charging station can pose a risk of injury!

There is a risk of personnel tripping when charging stations are placed on travel routes

and passages.
® Please do not place the charging station on travel routes and passages.
Incorrect installation of a charging station can pose a risk of injury!

® Anchor the charging station to the workshop ground to avoid functional failures and

associated risks.

® Lay connecting cables according to the risk prevention regulations of the relevant

countries.
Incorrect usage can pose a risk of injury and possible product damage!

There is a risk of falling and injury, as well as damage to the charging station casing when

stepping or climbing on the charging station.

® Do not step on the charging pile or use it for climbing.

Shanghai Seer Intelligent Technology Co., Ltd.
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2.5 Risk Assessment

Risk assessment is one of the important steps for the integrator to achieve safe installation.

is usually carried out by on-site commissioners.

Risk assessment not only involves the robot, and also consider peripheral modules, path

planning, working environment, etc.

It is recommended to carry out the risk assessment with reference to the guidelines in ISO
12100, including but not limited to:

® Teaching during the installation, development, and use of the robot.
® The robot device works normally.

In article 4 of ISO 3691-4: 2020, the major hazards, dangerous situations and events that

need to be paid attention to shall be listed.

The risk assessment items should be listed in the technical agreement.

2.6 Residual Risks

The following lists the potential major dangers. Please operate the robot with caution.

® The robot can be set to reverse, but if there are no sensors at the rear of the robot, there is

a risk of collision when entering the running route of the robots.

® If users accidentally touch the moving parts of the robot, there is a risk of getting their

hands caught, feet pressed, or being hit.

® There is a risk of collision or jamming during load transport.

® When the fork is lifting or lowering, no person is allowed to enter the robot’s working area.

® In open areas, reversing is prohibited except when loading or unloading.
2.7 Environmental Safety

2.7.1 Noise

The noise produced during the operation of the robot is <75 dB.

2.7.2 Disposal

The robot contains the following materials that affect environment:

® Plastic

Shanghai Seer Intelligent Technology Co., Ltd.
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® Batteries
® Hydraulic oil

Disposal requirements: The user of this product and the final disposer should handle it in

accordance with relevant national regulations.

2.7.3 Altitude

Electrical equipment should be able to operate normally in environments at an altitude of

below 1000 meters.

For equipment used at high-altitude places, please reduce the effect of following factors:
- Dielectric strength;

- Switching capability of the equipment;

- Cooling effect of air.

If the correction factor is not specified in the product data, it is recommended to consult the

manufacturer for the applicable correction factor.

3. Product Introduction

3.1 Brief Introduction

This robot is laser SLAM autonomous forklift, equipped with SEER Robotics core AMR
controller, providing mapping and localization functions. It also reserves abundant I/0, CAN,
RS485 and other interfaces, thus helping users to quickly realize different applications of

autonomous forklift.

This product is developed and designed by Shanghai Seer Intelligent Technology Co., Ltd.
Copyright ©Shanghai Seer Intelligent Technology Co., Ltd. All rights reserved.

Certain names in this document and possible other names are not marked with the registered
trademark symbol®, but they are registered trademarks of
Shanghai Seer Intelligent Technology Co., Ltd. including SEER Robotics, SEER and SRC.

Note: The dimension parameters provided in this document are the most up-to-date data
available at the time of document creation. However, slight differences may arise in the
subsequent design optimization process, we ask for your understanding and take the actual
object as the standard.

Shanghai Seer Intelligent Technology Co., Ltd.
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3.2 Product Introduction

SSS-1500EU and SFL-CDD15-CE are efficient and flexible slimstack forklifts for handling and
stacking, certified by ISO 3691-4. They are specially designed for indoor environments such as
warehouses, production lines, and logistics centers. By integrating SEER's advanced SRC3000
controller, cutting-edge laser navigation technology, and strong load-bearing capacity, they
can easily complete tasks such as cargo transportation and delivery, significantly improving

work efficiency and reducing labor costs.

It should be noted that in the cargo transfer site, i.e., the loading and unloading area, certain
area reminder measures should be adopted, such as adding guardrails and signs reminding
that entry into the hazardous area is prohibited, to ensure that no personnel enter the space

within 500mm around the forklifts during loading and unloading.

3.3 Product Dimensions

BAERIS S

5057754

Note: The parameters of standard robot models may vary according to actual equipment.

Shanghai Seer Intelligent Technology Co., Ltd.
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3.4 Technical Parameters

SSS-1500EU
SFL-CDD15-CE

Product model

Product name Safety SEER SlimStack 1500
Basic Parameters

Powering method Electric

_ Automatic navigation, by manual
Operation type )
control device

Navigation type Laser SLAM
Pallet type Open pallet / closed pallet
Rated load capacity (kg) 1500

Load center distance (mm) 600

Weight (with battery) (kg) 835
Standard lifting height (mm) 2944 mm
Extended mast height (mm) 3564 mm

Fork surface ground clearance (mm) <90 mm
Navigation laser scanning height (mm) 196410 mm
Forklift dimensions: L x W x H (without fork tip) (mm) 1712x1104x71994.5mm
Right-angle stacking aisle width, pallet 1000x1200 1988+200 mm

(1200 placed along the fork) (mm)

Right-angle stacking aisle width, pallet 800x1200 1920+200 mm
(1200 placed along the fork) (mm)

Right-angle stacking aisle width, pallet 1000x1000 1869+200 mm
(1000 placed along the fork) (mm)

Minimum turning radius (mm) 1295

Shanghai Seer Intelligent Technology Co., Ltd.
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Braking method

Drive control mode

Performance parameters

Driving speed: full load / no load (m/s)

Lifting speed: full load / no load (mm/s)
Lowering speed: full load / no load (mm/s)

Mast movement speed: full load/no load (mm/s)
Passability (slope / step / gap) ™™ (% / mm / mm)
Navigation position accuracy ¥ (mm)

Navigation angle accuracy ?(°)

Fork in-position accuracy

Drive motor power (S2, 60 min) (kW)
Lifting motor power (53, 15%) (kw)
Steering motor power (S2, 10 min) (kw)
Map area (single frame) (m?)

Wheel parameters

Tire type: driving wheel / bearing wheel
Tire dimensions: driving wheel (mm)

Tire dimensions: bearing wheel (mm)

Tire dimensions: balance wheel (mm)

Wheel number: driving wheel / balance wheel /

bearing wheel

Wheel track: bearing side (mm)

Wheel track: driving side (mm)

Shanghai Seer Intelligent Technology Co., Ltd.

Electromagnetic brake

Servo control

1.0/1.5
115/170mm/s

160/125mm/s

<5/20/30

3.2

0.4

<400000

Polyurethane

230x90
100 x 50
86 x 60

1/2/4

498

540
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Battery parameters

Battery specifications (V / Ah) 24 / 210 (lithium iron phosphate)
Battery weight (kg) 55
Comprehensive battery life (h) 10

Charging parameters (V / A) 29.2 /100

Charging time (10% to 80%) (h) 2

Charging method Manual / Automatic
Battery cycle life (times) >2000

Function configurations

Lidar number 1 (P+F R2000) +3 (SICK HV)
Wi-Fi roaming (@ / -/ O) [
3D obstacle avoidance /(@ /- / O) °®
Pallet recognition ®'(@ / -/ O) °®
Cage stack /(@ /- / O) O
High shelf pallet recognition (@ / - / O) O
Pallet abrasion detection ' (@ / - / O) -
Remote emergency stop (@ / - / O) -
Pallet stack ™' (@ / - / O) O
HMI display (@ / - / O)

Fork distance sensor (@ / - / Q) [
Cargo overload detection (@ / - / O) -
Safety configurations

E-stop button (@ / -/ Q) [
Sound and light indicator (@ / - / O) o

Shanghai Seer Intelligent Technology Co., Ltd.
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Braking distance: T m/s /1.5 m/s (cm)
Vehicle hardware fault detection (@ / - / O)
360° laser protection (@ / -/ O)

Bumper strip (@ / -/ O)

Fork height protection (@ / -/ O)

Others

Network

Ground flatness (mm/m?)

Ambient temperature and humidity range (°C / %)

Scenario requirements

IP rating

Noise near the driver's ear according to EN12053
(dB(A))

Certifications

ISO 3691-4

EMC / ESD

UN38.3

RED
o Standard
- None
O Optional

Fork configuration and robot dimensions:

Shanghai Seer Intelligent Technology Co., Ltd.

<30 /<50

4G / 5G / Wi-Fi 802.11 a/b/g/n/ac
+5

TEMP: 0°C to 50°C / RH: 10% to 90%,

no compression, no condensation

Only suitable for indoor, light intensity
<40 kix (IEC 61496-3), ground without

water and oil and other scenes

P21

<75
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Fork dimension (mm) Fork outer width Robot dimension (mm)
(mm)
1200x185x55 555 1712x1104x1994.5
1712x1104x1994.5
1200x185x55 600

[1]. The ground surface should be even, clean and without obvious ups and downs. The ramp
slope is not more than 5% = arctan (0.05) = 2.8°. The robot cannot stop or turn at the ramps,

steps, or gaps, it can only pass quickly perpendicular to them.

[2]. Positioning accuracy usually refers to the repeated accuracy of the robot navigating to the
target site. Under the condition that the environment scanned by the robot laser radar is
relatively stable, the repeated positioning accuracy of the robot navigating from a fixed
direction to the target site can reach the expected value. When the robot runs along the
planned path, it will try to fit the path as much as possible, but repeatability is not
guaranteed. That is, the robot can guarantee the accuracy of the point position, but not the
fitting accuracy of the path. The minimum site spacing supported by robot is 1 cm. Therefore,

the robot should not be used as a linear guide.

[3]. It needs to assemble the SEER Robotics recognition camera and get the algorithm

authorization.
[4]. It needs to be used with SEER Robotics fleet management system.

[5]. It needs to be used with SEER Robotics fleet management system.

Shanghai Seer Intelligent Technology Co., Ltd.
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3.4.1 Navigation Laser Detection Range

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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Model No. Definition Value
R Detection distance (m) R2000 25M
SSS-1500EU Y Scanning angle (°) R2000 360°
H Detection height (mm) 1994.5 mm

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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3.4.2 Obstacle Avoidance Laser Detection Range

M3 RLERFR, 27N

Model No. Definition Value
R1. R2 Detection distance (m) 25m
r 235°

SCB-3000EU Scanning angle (°)
r2 130°

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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H1 65+£5mm

Detection height (mm)
H2 150£5mm

3.4.3 Effective Load Specifications

The diagram below illustrates the centroid specifications for safe operation under full load

(1500KG).

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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Rl -1-1 I
— I I I I

Kg
400 500 600 700

=

0009383831

3.5 Escape Route

When charging, in order to avoid hindering the escape of people and rescue work, an escape
passage with a width of 500mm should be reserved on both sides of the vehicle body to
ensure that people can pass through quickly and orderly. At the same time, obvious safety
evacuation signs and emergency lighting facilities should be installed in the passage so that

people can clearly identify the escape direction in case of an emergency.

Shanghai Seer Intelligent Technology Co., Ltd.
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Under normal conditions, a space of 500mm shall also be reserved on both sides of the robot.

3.6 Main Configuration of Vehicle

S.N. Name S.N. Name

1 Navigation laser 10 Front obstacle avoidance laser

Shanghai Seer Intelligent Technology Co., Ltd.
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Searchlight 11 Bumper strips
E-Stop Button 12 Carrier recognition camera
HMI display 13 Draw wire encoder
Tricolor light 14 Rear obstacle avoidance laser
3D Obstacle avoidance 15 Automatic charging brush plate
Operation panel 16 Goods in-place switch
Manual charging port 17 Collision sensor

Ambient light and turning light

3.7 Operation panel

o

o O

OVERRIDE HANDLE
FN / AUTO

@ O
Identification Indication Identification Indication
POWER OFF/ON Battery on/off knob FN/AUTO Model switch
SRC power on/off
SRC RESET Reset button

button

Shanghai Seer Intelligent Technology Co., Ltd.
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Manually turn off the Controller
OVERRIDE laser during LAN commissioning network
maintenance port
START Start after reset

3.7.1 Emergency Stop Button

The emergency stop button is strictly for use in emergency circumstances, and should not

be used to terminate the robot operation.
After the emergency stop button is pressed, the robot will immediately stop all motion.

The emergency stop can be disengaged only when the cause of the fault is determined

and the fault is eliminated.
After the emergency stop is pressed, the robot can clear driver errors.

After the emergency stop is pressed, the robot can be manually pushed.

Precautions for Emergency Stop of Robot

& ® When using our fleet management system, it is strictly prohibited to move the robot by

pushing after pressing the emergency stop button; otherwise, it will cause the robot

mission to go wrong.

3.7.2 Driver shutdown button

Pressing it will power off the driver, and pulling it up will power on the driver. This can clear

driver errors.

3.7.3 Manual-Auto Switch

Manual: Refers to the situation where the robot is controlled by external devices such as

manual control devices (commonly seen in large robots such as forklifts). The criterion for

judgment is whether the SRC enters the external control mode.

Auto: When the SRC is not under external control mode, it is considered as automatic

mode.

Shanghai Seer Intelligent Technology Co., Ltd.
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a. Auto Navigation: Any situation where navigation commands are sent through API

(including Roboshop, fleet management system, or other upper computers).

b. Remote Control by Upper Computer: Any situation where control is performed through
API 2010 (including Roboshop WASD, open-loop commands issued by customers, etc.,

which is originally called manual control).

3.7.4 HMI Display

Username and password:
Username: Usr
Password: 111111
Username: Admin

Password: 222222

IP: 192.168. 22 ., ¢

Shanghai Seer Intelligent Technology Co., Ltd.
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3.7.4.1 Main Interface

After the display screen is turned on and connected to communication, the main interface can
be displayed. It is mainly composed of five parts: [Home], [Motion Control], [Interface Control],

[Status Parameters], and [System Settings].

If the communication is not connected, "PLC communication no response" will be displayed.

3.7.4.2 Homepage Information Display

Homepage Information Introduction:

Type Icon Definition

Clicking it can switch to the home page
interface to display the operating status of
the robot.

Homepage

Shanghai Seer Intelligent Technology Co., Ltd.
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It can display the current IP value in real time

(the currently configured TP - Link).

Auto/manual m

Auto/manual switch

Navigation type WNavigation  Path Navigation

Real-time navigation type currently in use

Indicates the current fork height of the robot

Fork height is 0.293 meters; tapping allows setting the
FH m fork hE|ght
; ‘wjﬂlflﬂjﬁ*W*
RURNING speed ”;:’ 3 % Represents the current driving speed of the
9P o robot
SPD m/s

Angular velocity

OMEGA rad/s

Represents the current angular velocity of the
robot

Station display

@ TSP

Displays the real-time target station being
traveled to

Shanghai Seer Intelligent Technology Co., Ltd.
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Indicates the robot's current station is 2
Q LS
. Not
I?nwpg The robot is currently in a stationary state
direction
o DR
NO . . : .
Loadin Displays the real-time loading and unloading
9 status of the robot
« L/0
Displays the real-time emergency stop status:
emergency stop disabled
In E-stop
EMERGENCY
sm Emergency stop enabled
= Warning exists, and the corresponding alarm code is
AU displayed on the right (based on the actual alarm
code).
Error Error occurred, and the corresponding alarm code is
code displayed on the right (based on the actual alarm
code).

Shanghai Seer Intelligent Technology Co., Ltd.
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Fatal exists, and the corresponding alarm code is
displayed on the right (based on the actual alarm
code).

6553

BNavigation path Navigation Indicates that the robot currently has no
tasks.

Indicates that the robot is navigating freely
to a coordinate point.

Navigation
type

Indicates that the robot is navigating freely
to a station.

m Indicates that the robot is navigating along

a path to a station.

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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3.7.4.3 Control Interface

Type Icon Definition

selze control
Seize control of the robot. Without control,
commands cannot be issued from the

Control screen.
Release control
Release control of robot
Confirm Confirm Loc
location

It is suitable for situations where the
confidence level is appropriate and
positioning confirmation is required.

Shanghai Seer Intelligent Technology Co., Ltd.
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Cancel a5k
navigatio Cancel the task
n
. Control the steering wheel to move the
Moving
robot

IP: 192.168, 22 .

2025/3 /14 16:

ask

Fork lift

Fork
control

rk movement

R
E
A
R

Control fork movement

Shanghai Seer Intelligent Technology Co., Ltd.
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Steering[® ¢ 0w e am ‘ a4 Displays real-time parameter status of
wheel steering wheels

3.7.4.4 Control interface

Type Icon Definition

. Not triggered.

Triggered

D Disabled. Click the button to
enable it.

DI

DO
Enabled. Click the button to

disable it.

3.7.4.5 Status parameter page

Shanghai Seer Intelligent Technology Co., Ltd.
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The status parameter interface will real-time detect the current robot's information, operation

data, and battery status.

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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3.8 Acousto-optic System

3.8.1 Tricolor Light

In automatic mode:

® When the forklift is in standby, tricolor light will display yellow.

® When the forklift is executing tasks, tricolor light will display green.
® When the forklift encountering an error, tricolor light will display red.

® When the personnel detection means are not active, tricolor light will display a red light

and flash at intervals of one second.
In maintenance mode:

® When the Maintenance mode and override occurred,tricolor light will display a yellow

light and flash at intervals of one second.

Type Icon Definition
Account e
management Click to change username and password
Lo L g Click to view the robot’s operation log and
9 the screen’s operation log.

Shanghai Seer Intelligent Technology Co., Ltd.
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English & / EN

logo Y
Display

effect

3.8.

Switch between Chinese and English, and | 2
switch between with and without T

logo.
rni

Log Out

L)
o uUsr

Log out

ng
La

Log out the current account p

aut

om

mode:

atic

® When the forklift turns left while performing the task, the left turn signal will be on.

® When the forklift turns right while performing the task, the right turn signal will be on.

® When the forklift reverses while performing the task, both turn signals on the sides will be

on simultaneously.

3.8.3 Searchlight

This product is equipped with a searchlight. When the forklift is in automatic mode, the

searchlight will always be on.

3.8 Main Labels
3.8.1 Warning Labels

Definition

Position of lifting eye.

Label Sticker

L3

3

Shanghai Seer Intelligent Technology Co., Ltd.
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Do not step on it.

Do not stand on the forks.

Laser product

Riding on this truck is
prohibited

Beware of electric shock

Beware of collision

Beware of electric shock

Beware of hand pinching

r2l@

Do not stand
on/under the
forks

CLASS 1
LASER PRODUCT

RIDING ON THIS TRUCK IS
PROHIBITED

A\
A\

A [ SWARNING]

Electric shock

Hazardous voltage inside!
Maintained by well trained
staff only

A [SWARNING]

Pinch points
Watch your

hands

Shanghai Seer Intelligent Technology Co., Ltd.




==l

ROBOTICS

Please read the instruction

manual when using it.

Do not step on it.

Beware of collision

3.8.2 Product Nameplate

ROBOTICS

Product model $83-1500EU

Fork outer width 555 mm
Fork surface ground clearance 855 mm

Rated speed (full load/no load)

Full load current 70 A
Battery specifications 24V / 210 Ah
Manufacture date 2025-4-28
Serial number

https://www.seer-group.com/
Made in China

Shanghai Seer Intelligent Technology Co.,Ltd.
Building 11, Lane 2777, East Jinxiu Road, Shanghai P.R.China

/\ CAUTION

Read
operator’s
manual

No step

A DANGER

Crush!
Hazardous zone
no entry

==Jc
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Safety SEER Slim Stack 1500

Product mode | §88-1500EU

Weight (without battery) 835 kg

Fork dimensions 1200 x 185 x 55 mm
1

Rated speed (full load/no load)

Full load current 70 A
Battery specifications 24V / 210 Ah
Manufacture date 2025-4-28
Serial number

https://www.seer-group.com/
Made in China

Shanghai Seer Intelligent Technology Co.,Ltd.
Building 11, Lane 2777, East Jinxiu Road, Shanghai P.R.China

Shanghai Seer Intelligent Technology Co., Ltd.
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3.9 Battery and Charging

3.9.1 Automatic Charging of Robot

q 9= b
{([TL_LETy
|| BE=
d Co | o | b

NI
NI
i

Note: Please refer to the User Guide of SFL Charging Station for the usage and configuration
of the charging station.

3.9.2 Battery Basic Parameters

No. Items Value
1 Material Lithium iron phosphate
2 Rated voltage (V) 25.6
3 Rated capacity (Ah) 210
4 Battery cycle life (times) 2000
5 Weight (kg) 705
6 Voltage range (V) 20V -29.2V

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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7 Maximum charging current (A) 105 A
8 Storage temperature (°C) -20-55C°
9 IP rating =IP20
3.10.3 Battery Interface Diagram
— 3 5| Eg—
Ao EL j:: %
F5[pin]2n I o
L O @ H—
i 78

6018531 2nm i T2UVN0AR% i R B

SR A

1o A 256V, WREE: 2100h, ITHLATE: 20V-29.2v:

2 iR B AR B2 -

3EAMELRRE: 105A(0.50), R AHGIHL R 2004, HELIE: B0 (S208) ; Felan] pu [ehins]gs [3paa| REGE | 38| uH

& tv::x&ﬁm-. 0'C-50C, AL BARM: —20C-0C: a3 | B | mwo | whn| s ¥ 7 e EEeR

5. R EE: [ 453, 2V1054h (1 FP217752004-105Ah) ; R T S T R BiF i
1% F1E

6. IPHFEE: IPSX, #0 k82 : RALTO3S, 488 :
T ¥ #952kg; i 3
e ! / i ! ! AR $ =

Definition of manual charging interface (battery box terminal)
Jacket: REMA 160A (male) contains two 25 mm?’wire terminals and 4
Plug-in type small terminals
Pin Function Description Remark
1 C+ Charging power line +
2 C- Charging power line - See the above
illustration
24V battery normal + (small wire
3 24Vin+ )
terminal)

Shanghai Seer Intelligent Technology Co., Ltd.
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Charge wake-up signal (small wire

terminal)

3.9.4 Battery Storage

® For long-term storage, the battery assembly should be kept in a shaded and well-
ventilated area, away from flammable and explosive materials, and protected from direct

sunlight to prevent overheating due to prolonged exposure.

® |[f the storage period exceeds 1 month, it is recommended to charge the battery to 50% of
its capacity and store it in a dry warehouse at room temperature. The contact areas of the
battery assembly should be protected from moisture, water, and dust to prevent corrosion
and short circuits.

3.711 Quick to Use

3.11.1 In the Box
® The robot

® Manual charger / Automatic charging station (optional single or two pieces)

Shanghai Seer Intelligent Technology Co., Ltd.
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3.11.2 Startup of Robot

1. Use the key to turn the battery switch (POWER OFF/ON) to the right to power on.

2. Press the SRC button (ON/OFF) until the indicator light is always on, and release the button

to complete the boot process. At this time, the tricolor light, searchlight and laser light are on.

User Guide V9.0 Shanghai Seer Intelligent Technology Co., Ltd.
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3.11.4 Shutdown of Robot

1. Make sure that the robot has no tasks and is in the stopped status.

2. Press and hold the SRC button (ON/OFF) for 3-4 seconds, then release it and wait for a few
seconds until the SRC button's green light goes off.

3. Use the key to turn the battery switch to the left to power off.
4. Press and turn off the driver power-off switch.

Note: If the robot is being shut down for transportation, maintenance, or repair purposes, the
robot battery switch must be turned off.

3.10.4 Maintenance mode

Direction control:

® During operation, the Maintenance-auto switch should be adjusted to the Maintenance

position on the vehicle panel;

® Then, the driver should stand on one side of the vehicle, turn off the SRC, turn on the
power switch, press the BRAKE button with one hand, and then push the vehicle with
both hands.

® Release the emergency stop switch, Press the SRC button,powered off the vehicle, hold

down the BRAKE button, and push the vehicle,then the robot will move.

3.12 Product Maintenance

3.12.1 Maintenance Instructions

Before performing any maintenance or troubleshooting activities, please read the content of
this chapter, this manual and other related manual carefully to fully understand the safe

maintenance and troubleshooting procedures.

Only authorized personnel who have passed safety training and other related training can
maintain the robot. Other related training includes training on robot system and training on

maintenance organized by the manufacturers, distributors, and local importers.

Operators shall participate in safety training in accordance with national regulations.

Shanghai Seer Intelligent Technology Co., Ltd.
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A Usage Precautions for Robot Parts
® Only approved parts can be used.
® [f unapproved parts are used without authorization, we will not bear any

responsibility. We will not responsible for any damage to the robot, accessories or any

other equipment caused by the use of unapproved parts.

A Precautions for Robot Maintenance

® Perform maintenance in strict accordance with the description in this manual. Do not
dismantle or change any parts not described in this manual without authorization.
Wrong dismantling, changing parts, or wrong maintenance may cause the robot

system to work abnormally and cause serious safety problems.,

® When you need to enter the working area of the robot under emergency, stop the

robot system.

® Please carry out maintenance and repair activities in the designated maintenance
area. Before performing any maintenance, always remove the robot from the system
and turn off the power supply for the robot to prevent the robot from moving suddenly

when it receives the system instructions.

3.11.2 Maintenance Suggestions
3.11.2.1 Maintenance Suggestions for Main Parts of Vehicle

Maintenance Maintenance
1day 1week 1 month 3 months 6 months 1year 3years
Parts Items

Check the cover

plates (left, N
right).
Inspect battery J
Body System box fasteners.

Check the frame

N
for cracks.
Check whether N

Shanghai Seer Intelligent Technology Co., Ltd.
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the vehicle
body is securely
installed.
Check for any
loose J
connections.
Clean the
motor.
Check the
installation
bolts for
tightness.

Motor Check for
abnormal J
bearing noise.
Check
insulation
resistance.
Check the
commutator
and carbon

brushes.
Check for leaks.

Check the oil

Drive System level.

Check for noise.

Change the oil.

Remove any
cords and

Wheel Part J
debris from the

wheels.

Shanghai Seer Intelligent Technology Co., Ltd.
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Check the wear
condition of
driving wheel
and bolt.

Check the
flexibility and
fastening of the
universal wheel

and axle.

Check the wear
condition of
universal

wheel.

Check whether
the bearing
wheel can
rotate and
whether the
connecting
parts are

fastened.

Check the wear
condition of the

bearing wheel.

Remove and
lubricate the

wheel bearings.

Clean the
braking parts.

. Check the wear
Braking Part
condition of
brake friction

pads.

Shanghai Seer Intelligent Technology Co., Ltd.
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Check the
braking
performance in J
the released

brake status.

Cleaning and

installation

inspection.
Securely fasten
Electric
! the cable plug.
Control
Check the
Board

contact points.

Check the
action of the

contactors.

Check the tank

for oil leaks.

Check the oil

level.

0Oil cylinder Change the oil.
Check for leaks.

Check the
installation

condition.

Check for
damage and

cracks.
Mast
Check the

movement of

the rollers.

Shanghai Seer Intelligent Technology Co., Ltd.
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Check the lifting
chain and pins
for damages,
and the
sprocket for

wear condition.

Check for signs

of breakage on J

the forks.

3.12.2.2 Maintenance Suggestions for Basic Parts

Part Maintenance Method
Check for cracks.
Shell _ _ -
Check the installation conditions.
Universal wheel Check the surface wear condition.
Check the surface for scratches
Laser

and cracks.

Check whether it can be pressed
Emergency stop button
normally, and rotated to rebound.

Check the wear condition or clear
Safety label sticker S
visibility.

3.12.2.3 Lubrication Parts Table

Interval (h)
Lubrication Part
500 1000
Wheel bearings ]
(including steering)
Hydraulic system H 0

Drive gear box H

Shanghai Seer Intelligent Technology Co., Ltd.

Maintenance Period

Once every month, replace as

needed.

Once every month, replace as

needed.

Once every week, replace as

needed.

Once every three months,

replace as needed.

Once every six months,

replace as needed.

Category of
lubricating oil and

3000 grease

A
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Lifting chain L D

Lifting system

bearings
L = Lubrication, H = Inspection, 0 = Change QOil

3.12.2.4 Lubricating Oil and Grease Requirements

Specifications Corresponding
Category
>-15°C <-15°C Parts
o ) ) Bearings and
A Grease 3# lithium grease dropping point 170 ]
bushings
o China: YB-32 YC-32 '
B Hydraulic oil ) ) Hydraulic system
International: ISO-LHM46 International: ISOVG46
85W /90
o 75W / 75
C Transmissionoil  (Room temperature ) Gear box
International: SAE75W
SAE20W)
CC30 CC15W '
N . Chains and
D  Lubricating oil (Room temperature (Low temperature o
pipelines
SAE20W) SAE10W)
o ) ) Lifting system
G Grease 3# lithium grease dropping point 170

bearings

3.12.3 Cleaning Requirements

3.12.3.1 Floor Cleaning Requirements

The driving wheel, bearing wheel and balance wheel of the robot are all made of PU
(polyurethane) material, which will inevitably leave marks on the floor after long-term
running.

Floor cleaning requirements:

e Check the condition of the floor daily and promptly clean up dust, foreign objects, and

liquid contamination to prevent the robot from slipping.

Shanghai Seer Intelligent Technology Co., Ltd.
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e Clean up the traces left by the universal wheels on the floor in a timely manner to avoid
severe marks.

¢ Do not wax the floor on the path of the robot; otherwise, it may cause the wheels of the

robot to slip or become dirty.

3.12.3.2 Robot Cleaning Requirements

Weekly routine cleaning is important to ensure the reliability of the robot operation. Before
cleaning, please make sure to unplug the power supply to avoid short circuits that may

damage the electrical system.
1. External Cleaning
® Remove any debris from the wheels daily to keep them rotating smoothly.

® After cleaning, lubricate the forklift parts specified in the Lubrication Parts Table with

lubricating oil.
2. Cleaning Electrical Components

® Use compressed air to blow away dust from the motor, but do not use a wet cloth to wipe
the dust off the circuit.

® Do not wash the electrical components with a high-pressure washing device.

® Do not damage the electrical components on the circuit board. Maintain the position of

these components to avoid short circuits.

3. Before assembling the vehicle body, use an air gun to clean the dust and debris in the
vehicle body. Inspect the vehicle body after cleaning, there should be no defects such as

residues and dirt.

4. No residues are allowed in the vehicle body: After the vehicle body is assembled (without
shell), check for any screws, cut copper wires, or wire insulation that may have fallen in

the vehicle body. If found, it must be cleaned up.

5. Check whether the wiring inside the vehicle body is neat and free from dust or dirt. If any

is found, wipe it with alcohol.
6. Install the shell and wipe it clean with a dry rag.

7. Ifthere is still dirt after cleaning with a dry cloth, dip a little alcohol to clean the surface

until it is completely clean.
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3.12.3.3 Laser Cleaning Requirements

Precautions for Laser Cleaning

If the laser is not cleaned or is cleaned improperly, it may cause the following problems:
& ® The robot can’t detect the sign/pallet rack.

® The robot enters the emergency stop status without clear reasons.

Please clean the laser according to the following instructions, otherwise it may cause damage

to the laser lens or function failure:
® Keep the laser lens surface clean, and clean up the dust reqularly.
® Please use special cleaning cloth.

® Do not dry wipe the laser lens surface. Please use a damp, soft cloth to clean, and add a

little detergent if necessary.
® Do not use corrosive solvent-based detergent, such as acetone.

® Do not use alcohol to clean the laser.

3.12.4 Storage Requirements

3.12.4.1 Requirements for Robot Storage

If the robot needs to be stored for a long time, please take the following measures for

different parts:
Battery:

® Recharge the battery, and then maintain it according to the daily maintenance method of
the battery.

® Charge the battery and check the electrolyte level every 3 months.
Hydraulic System:

® |[f the forklift is stored for more than a year, replace the hydraulic oil in the hydraulic

system. Please refer to the maintenance section and lubrication parts table.
Drive System:

® If the forklift is stored for more than a week, secure the driving wheels firmly or suspend

them to prevent movement. Also, unload the cargo.
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Precautions for Reusing Forklift after Storage:

® Before reusing after a period of storage, function and safety checks should be carried out

as daily maintenance and safety checks.

® If the storage time exceeds 3 months, perform preventive maintenance according to the

maintenance requirements of this manual (at interval of 500 hours).

3.12.4.2 Requirements for Charger Storage

® When the charger is not in use, it should be placed in the packing box.

® The warehouse temperature should be within -20°C to 70°C, with a normal temperature
range of -20°C to 50°C. The relative humidity should be between 5% to 90%. The
warehouse should not contain harmful gases, flammable substances, explosives,

corrosive chemicals, strong mechanical vibrations, impacts, or magnetic field influences.

® The packing box should be placed at least 20 cm above the ground and at least 50 cm
away from the wall, heat sources, and ventilation openings. The charger can be stored
under these conditions for two years. If the storage period exceeds two years, it must be

re-inspected.

® The charger must be powered on every three months, and the power-on time should be

no less than 0.5 hours.

3.12.5 Other requirements

® For the maintenance information of SCB-1500EU not mentioned above, please refer to
Maintenance manual of SS5-1500EU and SFL-CDD15-CE Maintenance Manual.

4. Software Debugging

4.1 Connect Robot
To operate the robot, you need to use the latest version of Roboshop:
1. Connect the computer to the network port of the robot via a network cable.

2. Set the computer’s Ethernet IP to the network segment 192.168.192.xxx (xxx must be more
than 200), and the subnet mask as 255.255.255.0, the gateway can be omitted.
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3. Open Roboshop and click the Refresh button on the [Homepage] or manually click Add
Group, set address as [192.168.192.5] to add the robot.

< EE BE Eft 8 Roboshop Prov216.2

192.168.0.64 192.168.0.105

32881 godmap(1) : godmap
H¥#R: AMB-01 E AMB-01

=1

O @mAIP

ID: a611670b-101c-... 30013504... ID: 3D005SA0015504...

192 . 168 . 1
e

192.168.192.5 192.168.98.166

ID: unknown : 3A004600085048... E ID: 43004600085048...

4. Find the robot with the IP address [192.168.192.5] in the robot list on the [Homepage] and
click the button Connect.

< @& B®E =t #E Rob

D=

[J 192.168.192.5

18: godmap

=i

ID: a611670b-10 1D: 4200380014504... 5A0015504...

ID: unknown 1D: 44004600085048... 1D: 3A004600085048... ID: 4D002C0008504... 1D: 42004600085048...

192.168.192.5 192.168.98.218 92.168.98.123 192.168.98.134 192.168.192.5

5. It indicates that the robot has been connected successfully when “Confidence” , “"Map”,

“Name” , “Note”, “ID"” and other information of the robot are displayed on the card.
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< =z EE =fe 28 RoboshopProv216.2
D2

O 8.4.14 92. 9 8.169 192.168.0.64

#8: godmap(1)
AMB-01
=)

ID: a611670b-101c-... 5¢ ID: 4200380014504... 1D: 4200430013504...

THaERE

1D: 44004600085048... 600085048... 1D: 4D002C0008504.... 3 00085048...

192.168.192.5 192.168.98.218 192.168.98.123 192.168.98.134 192.168.192.5

4.2 Mapping and Editing

Precondition: The robot is connected, and the robot model has been successfully configured

and synchronized.

a. Open the Roboshop, after the robot connected successfully, double-click the robot to enter

the Map/Control interface. Click Mapping in the toolbar, and all methods for [Mapping] will
pop up.

BE Ot B 1921684162 o v, odmap.smap.

sESH
e Ry : BESn o mem naem WEEE SuEE SRS JOEE MM FERIEH
SLAM
£ rawmap
H0%E rawmap

REE rawma)

i Roboshop (0) ¥ Robokit (0)

b. Click Mapping --> SLAM, do not modify any parameters in the pop-up interface (generally,

there is no need to modify the parameters of this interface), and click the OK button.
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: godmap.smap

HESEH

SLAM

SEOTEER...

g o oy o g e o
EITITE T A > ememen T R T T
1,000 2 TR (1

Q‘M\HIH\\I‘fﬂ\HIHHIT\HIHHI‘TU\HI\

SR EOAh EE FEH Pos[0.004, -0.006, -0.321] i Roboshop (0) ¥ Robokit (0)

c. Use the keys W (Forward), A (Left turn), S (Reverse), D (Right turn) on the keyboard for robot
control to make the robot move in the scene, and click the button Complete scan in the upper

right corner when you finish scanning the map.

¢ BE o Hft 8 192.168.4.162 - Roboshop Pro v2.0.8 : godmap.smap
RS
SLAM
REsRTTRE..

ml\ngHHH\HTD\HHHHTHHHH\‘TQIIIHHHSTD\HH\H\ATQHHHH\ETD\HHI\IIT?I\HHH\QT:\\\\\\\\CDri\\\\\\\ il -

040 m

NS EOMRl EE KB Pos[0717,0.075, -179.554] i Roboshop (0) ¥ Robokit (0)

d. Wait for the completion of the map construction, and then click the button Save in the

upper right corner.
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¢ EE e 16 oshop Pro v2.0.8 : godmap.smap

HESEH
SLAM
R | FHEE

m‘\\H\H\\“”\H\HIII?H\H\H\‘TD\\H\H\\2?0\IIIHH\ATZ\\H‘;\H\\STO\H\H\I\T?DH\H\H\ETG\HHHHQTO\H-HIH\‘TQH

961 m

40

ZFD\HHHH‘IHI\HH

NS EOMRl EE KB Pos[0717,0.075, -179.554] i Roboshop (0) ¥ Robokit (0)

e. Select the desired path and enter the desired name in the pop-up interface to save the

map.

¥ =BR

RS |« 592f0066-9801-4b48-b533-... > maps v O EE'maps’
T R g
” I~
EIR =R B8 25 =
+ wEnE o &l
[ godmap.smap 2019/5/2817:46  Seer Map File " wm
Sl e s \ETGHH\HHTVHHIIH\fH
s — | 0.961 4 smap
JR way k
| 2019-04
- 2019-05
| Files

KPI
OneDrive

= EEEE
» 3D }d&
B R SIS

prei==4()R1120190530140439842 smap] I

BT Map(*.smap)

40

7|~ e
||

i Roboshop (0) ¥ Robokit (0)

f. After it is saved successfully, a dialog box will pop up to ask whether to open it. Then click
Push to open the map just constructed and synchronize the map, and then used it directly. At

this moment, the mapping has been completed.
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Note: If you click Open, the map just constructed will be opened, and a dialog box with

"Inconsistent map data" will pop up. Choose Push, Open or Cancel according to your needs.

4.3 Path Navigation and Obstacle Stop Verification

Precondition: There are at least two sites on the map which are connected by a Bezier curve.

Robot conducts path navigation on the path: Click Path Nav in the toolbar, and then click a
site, such as clicking the point LM2, then the robot will perform path navigation along the
path to the destination point (point LM2), and the direction of the robot to the point is

consistent with the direction of the site, as shown in the figure below.

Sl Efualh [EESH SR Pos[0.060,-0.818, 0.115] i Roboshop (0) ~  Robokit (0) |

Note: If there is an obstacle on the path, the robot will stop in front of the obstacle in the
navigation process, and will not run further until the obstacle disappears. The blocking

reason will be displayed in the status bar.
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I/OEE £t

#5

RN SRl EESH

Pos [2.045, 0.341, 0.504]

4.4 Establishment and Configuration of AP Workstation for Forking Action
a. Operate the robot to build a map in the area where it needs to work.

B. Establish the AP point in the position where the shelves are placed daily.

c. Configure the workstation.

4.4.1 Workstation (AP)

AP point is the working station where the forklift performs actions such as picking up and
dropping off goods, recognizing pallets. Since the forklift's forks are at the rear, the route
direction for the forklift to go to the AP point for picking up and dropping off goods is: LM--

>AP in reverse, AP-->LM forward.

- F N
LM > L S LM
(3 - 7 - 1r

L4

|
BE—p——— <6‘!‘§ >

L 2

BH—p————
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4.4.2 Special Workstation (CP, namely charging point)

B - S e E'f— -

P
|
L ]

He—

B —sE b

9@ e

CP point stands for charging point, which is the location where the forklift is charged. It is
controlled to come here for charging through Roboshop or fleet management system. The
route direction is either forward entry and reverse exit or reverse entry and forward exit to

prevent the forklift from rotating in place to adjust its direction.

Note: The point on the main route should not have direction, but when the storage bin
location (referring to the AP point where recognition action needs to be performed) or
charging point is near the main route and needs to directly enter the storage bin location
from the main route, if the distance from the main route to the storage bin location is far, the
pre point can be placed between the AP point and the main route; otherwise, the pre point
can only be placed on the main route.

4.4.3 Work Route

Caution: The attributes on the route when entering and exiting the AP point should be set as
LM->AP in reverse, AP->LM forward. After completing the drawing, carefully inspect it to
prevent accidents during use.

The forklift has two working modes: recognition mode and non-recognition mode.
Depending on the forklift's working mode and the size of the site space, the corresponding

routes will also differ. The following examples will illustrate this.
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4.4.3.1 Recognition Mode with Ample Space

When the forklift operates in recognition mode and there is ample space on the site, the
forklift's route is drawn as a "dead-end road", which means the forklift enters and exits using
two separate and fixed one-way routes (pay attention to the gap between the goods and the

shelves when taking curved paths to prevent collisions).

The following figure shows the operation:

LT ih

The forklift's route for entering the storage bin location is set to be one-way only. After
completing the picking and placing of goods, it should exit the storage bin location using a
different route. The positioning of points needs to be adjusted according to the actual
location. It is important to note that station positions and routes can overlap, but the lines
between points should be clearly distinguished to prevent any potential accidents. Special

attention should be paid when drawing the routes to avoid any hazardous incidents.
4.4.3.2 Non-recognition Mode with Ample Space

When the forklift operates in non-recognition mode and there is ample space on the site, the

forklift can enter and exit the storage bin location in an arc-shaped path.

The following figure shows the operation:
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4.4.3.3 Small Space (it is the same with or without recognition)

When the space is small and the distance between storage bin locations does not allow the

forklift to travel in an arc, the route planning can only be done in a right-angle manner.

The following figure shows the operation:

4.5 Path Navigation to the Specified Point and Execute the Corresponding

Action

Forklift pickup has two modes: recognition mode and non-recognition mode.

® Recognition mode: This mode uses 3D recognition camera to recognize the position and

height of the shelves in the environment for picking; A pre point in front of the shelf

Shanghai Seer Intelligent Technology Co., Ltd.



==Ic

ROBOTICS

needs to be set on the map, and the AP points do not need to be set accurately. Note: For

more details, refer to chapter 6.7 Recognition Function.

® Non-recognition mode: This mode enables the robot to pick based on a preset path on
the map. The AP points on the map represent the picking positions for the robot, and a pre
point is required to set the entry height accurately for picking. Preset condition: Confirm
that the robot positioning status is normal, and the path between the target point and the

current point of the robot is unobstructed.

a. Load/Unload in Non-Recognition Mode: Click Path Nav in the toolbar, left-click on the

target point. In the popped-up dialog box, select Execute Action AP35. In the next dialog box,
uncheck the option Recognize. Enter the [Start Height] and [End Height] in the dialog box and
select the Load/Unload option. The robot will then go to the pre point of AP35 to perform the
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Start Height action, then enter AP35 to perform the End Height action and the corresponding
Load/Unload action.

b. Load/Unload in Recognition Mode: Click Path Nav in the module toolbar, left-click on the
target point. In the popped-up dialog box, select Execute Action AP35. In the next dialog box,
check the option Recognize. The robot will automatically go to the pre point of AP35,
recognize the object, lift the forks to the height of the shelf, and then enter and perform the

lifting action.

4.6 Upper Computer Controls the Up/Down of Fork

Upper computer controls the up/down of the fork: Confirm that the robot position status is

normal, click the P button at the bottom right corner of Roboshop.

a. Click Up to lift the robot fork from its current position to its highest height;

b. Click Down to lower the robot fork from its current position to the lowest height;
c. Click Stop, the robot will stop the movement (up or down) of the fork mechanism;

d. In Set fork height, enter a specified height such as Tm, and the fork mechanism will rise to

Tm.
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4.7 Recognition Function

After installing the optional 3D camera, the forklift can perform recognition before picking up
the goods, thereby adjusting the position between the forks and the goods for more precise
operations. Now introduce two recognition modes: pallet recognition and cage recognition.

The following examples will use the Percipio camera.

4.7.1 Pallet Recognition

For specific operations and parameter settings, refer to the document Instruction Manual for
Percipio Camera Obstacle Avoidance and Pallet Recognition
(https://shimo.im/docs/ZzkLVrp0o8fBKN3Q/).

1. Torecognize pallets, you need to set up the pallet data in advance. The steps are as
follows: Go to Recognition > Download > Select [p001] in the left panel under [pallet] and
modify it, or right-click Copy and Add to create a new pallet, then modify the pallet

parameters. Finally, click Push All to push the modified pallet recognition file to the robot.
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2. Setthree sites in the map: LM1,LM2, and AP3. Connect them in sequence. Set LM2-->AP3
as reverse. Click AP3, change [Executor] to "fork", [Recfile] to "p001.pallet" (the specific file

is selected according to the actual request), then save and push the map.
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3. Click Path Nav, move to AP3, left-click to select Execution action AP3, check Recognize in

the pop-up action box, and click Load to send the command.

4.7.2 Cage Recognition

For specific operations and parameter settings, refer to the document Instructions for AprilTag

QR code recognition and use. (https://shimo.im/docs/jJLOpLRfnYguimmA/)

1. To recognize cages, you need to set up the cage data in advance. The steps are as follows:
Go to Recognition > Download > Select [t001] in the left panel under [tag] and modify it, or
right-click Copy and Add to create a new cage, then modify the cage parameters. Finally,
click Push All to push the modified cage recognition file to the robot.
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2. Set three sites in the map: LM1,LM2, and AP3. Connect them in sequence. Set LM2-->AP3 as
reverse. Click AP3, change [Executor] to "fork", [Recfile] to "t001.cage" (the specific file is

selected according to the actual request), then save and push the map.

3. Click Path Nav, move to AP3, left-click to select Execution action AP3, check Recognize in

the pop-up action box, and click Load to send the command.
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4.8 Software Update

1. Open the Roboshop software, and select the vehicle to be upgraded, then click on

Advanced Configuration.
2. Click on the Upgrade/Backup interface, and select the files that need to be loaded.

3. Click Start Upgrade to begin. After the upgrade is completed, the selected vehicle will

automatically power off and restart.
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Upgrade/backup

Backup

the steps below:
he upgrade package is complete.
m will automatically art after the upgrade.
3 upgrade will retain ting configuration parameters.
4.Please shut down o tart during the upgrad S5,
5.If the upload fails or the upgrade fails, please try uploading again.

Drag and drop files to this area to update the version automatically

Load File Start Upgrade Backup area size: 0 M

Backup name: Backup e ad  Delete

De

Number of activations: Memory Usage: CPU Occupancy Rate: Running State: Daemon Version: : ”
36,532 SRC2000 Refresh Restart controller Turn off controller
0 3 5. %/4) Temperature: 35.0°C = Started 3.6.53 SRC2000.4

Notice: If it prompts that the upgrade fails, please try to upload again or contact our after-
sales service for processing. For other relevant software usage materials, please visit the
Help Center of SEER's official website (seer-robotics.ai) for searching or contact our after-

sales service to obtain them.
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Appendix | Electrical Schematic Diagram

See attached.
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Appendix Il Hydraulic schematic diagram
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