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Design requirement analysis
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This is the beginning of all design activities. This stage can be divided into two
steps: accepting projects, making plans, conducting market research and finding
problems. The designer first accepts the design entrustment of the client, and then
the client, designer, engineer and relevant experts form a project team. The
development of a detailed design plan, market research and problem finding are

the basis of all design activities. Any good design is based on the actual demand

and market demand.




Market introduction
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Communicate with customers through email, telephone and video conference to initially understand customer needs, and let customers
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Basic design requirements
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Through communication with customers and relevant design demand data, analyze the key and difficult points of design, evaluate

HAER

BHEF A BFRELALEDITE(R)

LEDTERUSBA S WebiB g Lttt 8 R R B (15 & L )

&4 100008/

TLEDITE (JTE# Y. RICRUIETTE. HOMUEEMEEERTLL

BB ledFETANTULHERE)
TERS Ti0
4 580mm/1198mm
T3BS GI13/GX16t-5 (thEG13)
T 580mm = 120g
MREE 1198mm :  200g
EHBEED 580mm _ :  BW
(ERBEEX) 1198mm - 14W
% ﬁggm S 1200m
o 1 mm .4DDD\m
8 PC_ [ULDA-V2)
HE =R FR4  (ULB4-VO)
FTEATE:  PC (ULDA-V2)
Type A
SO00K (H LB thEERtEr)
E:3
Ra80
JEFARH(IPA2)
50,000h
AC100-254V . DC24~110i-z
50/60Hz
R 200
<10%

Hfte, FHASEISES006: HEEFHEFRBRIRG HKEFREF-LIDAEZBETHAE

*1. ETFSEEHAAEOHRTEE, SESHTHIREERS T IHER
=20 X FDCHWA: ETIISES006: $4iE®EE F##8 DC24/32/36/48/64/72/87/96/110V

g

the feasibility of design input content, and start to develop a preliminary work plan.
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Market research

= . Through the information provided by
the customer and the in-depth understanding of
the market by the departments and teams,
and find problems according to the actual
situation.




Project kick-off meeting

Market+HD+ID+MD+customer: all
parties describe the project needs,
clarify the key points of design
needs, and initially reach the
design direction.




Minutes of the meeting
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Improve the design requirements according to the communication content of the

meeting, and provide reference for the subsequent design concept.
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roject schedule control table
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According to the design requirements, formulate a detailed work plan and the task allocation of each department in

the subsequent stages to ensure that the project is carried out in an orderly manner according to the plan.




Technical workshop

— . The key and difficult points in the design are

analyzed and the corresponding solutions are

discussed.

— + The allocation of the subsequent design
content is optimized again for the corresponding
work time of each time period.
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Hardware design
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Functional requirement
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Determine the positioning, shape, function, etc. of the product



SYSTEM composition
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Requirements transformation, system scheme of design function realization,
selection and evaluation of main platform, and selection of key components.



Preliminary layout of hardware functions
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Detailed design

Detailed hardware design specification, schematic drawing review, assist in drawing PCB LAYOUT and BOM



Functional testing
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Hardware debugging records, participating in relevant tests, obtaining
test reports, absent repair and outputting relevant cases
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Hardware function optimization




Industry design



Sketch idea
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The appearance department, software and hardware department, structure department and other relevant personnel
participate in the determination of product design direction and product size, including the realizability of products, materials,

processing technology, structure mode, impact on functions and other relevant factors.



Appearance model

According to the comments and suggestions of the sketch review, the 3D model is
constructed to provide new reference for the structure and hardware design.



Product rendering
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Appearance refinement




Function distribution
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Customer review
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Relevant personnel explain the design scheme to the customer in detail, answer the customer's questions, and arrange the
next work in time after the appearance is determined.



Appearance confirmation
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— . Determine the final appearance according to various factors such as software and — . It provides a new reference for the adjustment of

hardware department, structure and mold, as well as customer comments and suggestions. structure and hardware.



Mechanical design
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Structural principle design

Search for relevant patents of existing competitive products on the market, avoid patents and design new appearance and

structure.
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Structural review

The customer and relevant department personnel review the structure, jointly point out the problem points of the
existing structure, and put forward relevant suggestions and opinions. It provides direction for the optimization of
subsequent structures.



BOM export
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Sort out the detailed information of each component, including material, process, processing method, surface treatment,
etc., for subsequent proofing.
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After the appearance, structure, software and hardware are all
confirmed, the next proofing work can be carried out.
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Prototype verification
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rototype process description
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Prototype production




Appearance sample

Provide reference for structural principle design and hardware stacking, and preliminarily
confirm product size and functional layout.



Structural samples

Check whether the assembly relationship of each component is reasonable, and also verify
the rationality and coordination of hardware function and structure.



Prototype assembly

Engineers and relevant designers install a small batch of prototypes to find the loopholes in the assembly process, and further optimize
the appearance and structure design drawings according to the actual situation, so as to ensure the efficient, simple and orderly assembly
of the products produced in subsequent batches.



Prototype function test

| s
ARG NEE, 7 MER)

After the prototype is assembled, the hardware engineer will carry out functional test on the sample to determine whether the prototype
meets the design requirements, and optimize and summarize the corresponding parts in time.



Summary of prototype problems
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The relevant personnel of each department and the customer will review the prototype, jointly find the problem points and discuss the
improvement methods.
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Physical drawing of prototype assembly

Check the appearance of the prototype carefully, find the common defects, confirm the relevant process and optimize the design drawings
according to the problem points.



Product specification
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Prototype function test standard
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The equipment conforms to the specifications for safe use of Japanese tramcar products, including communication function

test, weight test, power test, beam lighting test, anti-drop test, waterproof grade test, fire grade test, etc.




Material standard

2021/1/29
iq.ul.com
PROSPECTOR®
View | matedal inf | pert and

processing data

1L Certification: E305848 — Component — Plastics

The information presented on the UL Prospector datasheet was acquired by UL Prospecior from the
producer of the material. UL Prospector makes substantial efforts to assure the accuracy of this data
However, UL Prospector assumes no responsibility for the data values and strongly encourages that

Component - Plastics upon final matedal seleclion, data points are walidaled with the mda’iaisuwl'erE305843
Guide Information
HM-1200
Acrylonitrile Butadiene Styrene (ABS), furnished as pellets
Min. Thk Flame RTI RTI RTI
Color (mm) Class HWM HAl Elec Imp Str
AL 1.5 V-0 - - 60 60 60
3.0 V-0 = = 60 60 60
Comparative Tracking Index (CTI): - Inclined Plane Tracking (IPT) kV: -
Dielectric Strength (kV/mm): - Volume Resistivity (‘l[Jx ohm-cm): -
High-Voltage Arc Tracking Rate (HVTR): - Surface Resistivity (10" ohms/square): -
Dimensional Stability (%): - High Volt, Low Current Arc Resis (D495): -

ANSIUL 84 small-scale test data does not pertain to building materials, furnishings and related contents. ANSVUL 94 small-scale test data is infended solely for determining
the flammabiiity of plastic materiats used in the components and paris of end-product devices and appliances, where the acceptability of the combination is determined by UL
Report Date:  2021-01-08 .
Last Revised: 2021-01-07 92021 ULLLG [ us
IEC and ISO Test Methods
Test Name Test Method Units Thk (mm) Value
Flammability IEC 60695-11-10 Class (color) 15 V-0 (ALL)

3.0 V-0 (ALL)

Glow-Wire Flammability (GWFI) IEC 60695-2-12 ‘C - -
Glow-Wire Igniion (GWIT) IEC 60695-2-13 °C - -
IEC Comparative Tracking Index IEC 60112 Voits (Max) .

IEC Ball Pressure IEC 60695-10-2 ‘C - -
ISO Heat Defection (1.80 MPa) IS0 75-2 °C - -
IS0 Tensile Strength IS0 527-2 MPa

150 Flexural Strength 150178 MPa - -
ISO Tensile Impact I1SO 8256 kim? -

IS0 Izod Impact 1SO 180 kJim? - -
IS0 Charpy Impact 1SO 179-1 kJim? -

SolutionPartner

@ LG Chem

LUPOY EF1006FS

Injection Melding, PC

Description
Halagen Free Flame Rerardane, High Het Resisun:

Application
IT/0A Housing and Camponents (Adaptor)

Properties Test Condition  Test Method Unit Typical Value
Physical
Specific Gavity ASTM D792 - 121
Mdiding Strinkage (Raw), 3:2mm ASTM D955 % 05-07
Melt Flow Rate 300C/12kg ASTM D1238 @1 0min 10
Mechanical
Tensie Seenger. 3 Jmm AETH DEas
el Slenanrrin gern® 830
Tensie Ebngation. 32mm ASTM DE34
@Yed S0rmmfmin %
B Bk Slenmirrin % 100
Tensie Modulus, 3. 2mm 1 mmimin ASTM DE34 ke’
Flexural Syength, 32mm 1. Jemend min ASTM D790 e’ 260
Flexueal Modubus, 32mm 1. Senenfmin ASTM D790 e’ 21,000
ZOD Impadt Srength, 32mm ASTM D258
(Menched) 230 hgenlem 70
AT kgemiem
Rackwel Haminess R-Scale ASTM D785 -
Thermal
HeatDelactan Tenparstus, B4mm ASTH D64l
{Unannesied) 8.8 % 130
A6y
ical Sofening Temperatse ASTM D525
Sk, 51T L 140
Ball Pressum IEC 80695~10-2 T
Burning Rate. 3 2mm FMVSS 302 mem
Flammabiity [T
1.0mem s W0
1.5mm dass w0
1.7mm dass V-0, VB
A.0mm sy e, S
Refafve Temperature Index UL748
Bectical T 120
Mecharical with Impact T 115
Mechanical wihaut Impact T 120
T Tyaed i
ey et
Pry—
T Fvarmancn cors st e, nchaang, tut ot Wk e, i, ar
Crarn. e, prociaty Furres el Ao Eapcily, f
[ ©
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Injection Molding, PC

Description
Halagen Fres Flume Retardans, High Heu Resistint

Application
IT/OA Housing and Componenss {Adaptar)

Electrical
Comparative Tacking ndes(C" Sdhuion A IEC 80112 ‘ialts.
Surface Resistivity IEC 60083 Ohm
‘Volume Resistvity 23T ASTM D257 Ohmm
Aec Ressbnce 23T ASTM D485 Ohmeam
Thectic Skengh, Tmim FE ASTMO148 __ Wdimm
Disdect; {107 Hz) 23T ASTM D150 sac
Pl Tyl v T
it
4 reparia, _
| Processing Guide (Injection Molding )
Processing Parameters Unit Value
Dryng E 100~ 120
Drying Teme e 3-5
Waruim Moisire Conent % [
Melt T 280 ~ 320
Rea T 260 - 280
Cyfinder Temperatim Mickdle L 270 ~300
Frant b 23 280 ~320
Nazze Tempsiums T 280 ~320
Maid Tempembure: T 80~ 120
Back Fessus gl i0-40
Soarew Speed . 40-T0
#n
D T ey ey =g L5 e o
ﬂ":__ﬁl procuts, Furthes, vt g Eapucinlly, e




Material test report

E o fliifish @ Wppili @ EA
Features o High flow @ High impct @ Flame retardancy
1] elfrl @ OAilE @ Wl
Uses » Electronic control box @ OA equipment @ Battery case
Bt e bi T
Forms » Pellets
e o it
Processing Method slnjection mokding

[ ] g ] L 13 4 i £

Physical Test Method Test Condition Units Value
H Rk
Mel Flow Index IS0 1133 220°CHokg g/10min i
e
Mold Shrinkage 108 294 23¢ % 04406
L8
Mass Density 150 1183 023 % L.165
fEAlS 14
Tensile Strength 1500 527-2 23°C S0mm/min  MPa 42
i
Elongation At Break IS0 527-2 237C S0mm/min % 9
By
Flexural Strength IS0 178 23C Jmmimn = MPa o4
L
Fleoual Module IS0 178 23T 2mm/mn = MPa 200
CEE b
Charpy Impact 150 179-1 23T Notched  Ki/m' L]
B S
lz0d Impact IS0 180 23C Noxhed  KJ/m' 280
L =S A
Vieat Soflening
Temperature 1S0 306 50C/hr, 30N T 8%
R
Heat Deflection
Temperature IS0 TH/A 1.E2MPa h =

Prbett L3mm VO
Flammahbility ! UL%M 3.0mm VO
TR e

Drymg Temperature

F e i} "

Drying Time

15 BRA Y

Rear Tempe mtune Ll

PEREM

Middle Temperature Hhe-28C

il Fean 190-210°C

Front Temperature

L L e ,

Nozzle Temperature Nnenn

B

¥old Temperature bt

TR

Injection pressure b o

L3k 2]

Serew Speed izl

£

Nales

L. A SR OL OS5, F0E AtE FTRAE, oy S8 Tl

All data presented only for reference i grade selection and we makes no warranties 1o the mformation.
The informa-tion 15 subject (o change without notice,

2R MR AR . SRR S .

Avend contact with other matenals, dust and debris in the mjection processing

3. TERRRE G B R C E BIEART .
Avoid long time stay in the barrel in the injection processing.

200-220C

180-200°C

160-180C
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Small-scale trial production
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Mold information
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Model flow analysis report
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Mold evaluation report

ESI Report vk iy 8531
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Mould design




Mold assembly




Core Team

2 OEIBA

Technical
team
Blue Whale
Industrial Design Co., MASS Co., Ltd
Ltd

Operation
team

Excellent top design and
research team




Teams

About the teama .«

1986-1990 High School Attached to Guangzhou
Academy of Fine Arts (four years)

1990-1994 Industrial Design, Design Department,
Guangzhou Academy of Fine Arts (four years)

1994-1995 Designer director of Industrial Design
Company of Vanke Industrial Company

1995-1996 Design Director of Naida Furniture (Shenzhen)
Co., Ltd

1996 - present General Manager of Shenzhen Blue

ZiTian Wang Whale Industrial Design Co., Ltd



Teams

About the teama.

LuXun Wang

Az

Deputy General Manager of Shenzhen Blue Whale
Industrial Design Co., Ltd

From the laboratory of the Department of Electronic
Engineering, Tsinghua University. He has participated
in national 863 project, CPU soft core and other

projects.

He has been engaged in product design and mass
production for many years. He has rich experience in
wearable devices, data acquisition, data
communication, video communication, life products,
medical devices, etc. It has obtained many national

invention patents.



Teams

About the team..

Hui Wu

Hardware technology director, 18 years of experience in intelligent
hardware industry.

New retail, PLC automation, consumer electronics, Internet of Vehicles,
intelligent medical care, intelligent classification equipment, intelligent
transportation, intelligent home, intelligent hardware of Internet of
Things communication.

Complete 1000 industrial applications such as intelligent rice cooker,
intelligent garbage sorting hardware, 4G thermostatic instrument,
vehicle-mounted GPS equipment, intelligent central control of electric
vehicle, intelligent hardware of electric cabinet, BMW intelligent
cabinet, police detector, intelligent street lamp, millet intelligent
furniture, 3C consumer electronics, etc.

HuaQin Zhang

Software technology director, 19 years of software technology
experience.

Internet of Things, artificial intelligence, big data analysis,
proficient in system architecture design, system analysis,
software implementation, performance optimization, system
security, etc., familiar with Windows, Linux, Unix and other
mainstream operating systems, MySQL, SQL Server and other
database development and Java, JavaScript, ph’o, C++and
other languages, proficient in massive data analysis.

Complete new retail, sharing economy, big data application
fields, and software applications in smart Cities, medical care,
edducat!on, transportation, agriculture, smart home and other
Inaustries.



Teams

About the teama .«

Fei Wang

Senior designer, 21 years of experience in structural design

Participated in projects such as Wanjiale Water Heater and Jiuyang
Juicer in the blue whale industrial design

He is good at structural design of kitchen appliances, household
cleaning, consumer electronics and equipment.

We have completed the product development and structural design of
a number of optical fiber fusion splicers, intelligent interactive trash
cans, X-ray machines, water quality detectors, and heat sensors in
steel plants.

AnDing Zhong
Senior designer. 18 years of experience in structural design

Participated in projects such as TCL switch and Lake vacuum
cleaner in Blue Whale industrial design

He is good at kitchen and household products, electronic
products and equipment, and has completed the product
development and structural design of multiple optical fiber fusion
splicers, communication instruments and meters, multiple
military personnel, communication equipment, and life detectors.



Teams

About the teama .«

Ming Lan

Design Director, 30 years of experience in design and
project management

In Blue Whale, | participated in the projects of Lake
\Aacudum cleaner, Jiuyang juicer and Huowang range
ood.

More than 15 years of experience in plastic toys,
electronic product structure desgn (including various
complex surface modeling), mold manufacturing

Check. Good at structural design of household _
appliances, robots, smart home, consumer electronics
and equipment.

Be familiar with plastic and hardware molds and their
surface processing, and understand all processes and
processes of product design and development,
prototype production, mold production, and mass
production

JingXin Lei
Graduated from Beijing University of Technology with
a bachelor's degree in mechanical and electrica

engineering. Focus on automation equipment and
tooling design.

In Blue Whale, | participated in projects such as
Midea Air Conditioner, Gree Air Conditioner and
Huowang Range Hood.

10 years of experience in conductor manufacturing
equipment assembly and design

2 %_ears of experience in process and design of
lithium battery equipment

2 years of experience in designing abrasive tools,
abrasives and electroplating production lines

Seven years of experience in designing medical
devices and accessories tooling

Mel Jie

Product structure design, more than 10 years
of plastic mold and product structure design
and project engineering experience.

Participated in projects such as Midea
induction cooker and Wanjiale water heater
in Blue Whale industrial design.

Good at smart home, toys, 3C products, not
limited to categories.

Familiar with plastic mold and product
surface processing, product development
and production process! Participated in PMP
project management training.



Teams

About the teamay=

YiFeng Liao XiaoYun Zheng WenLin He

Graduated from the Department of Art Design with Graduation of industrial design Graduated from the Department of Art Design with
bachelor's degree in product design, and has been - a bachelor's degree in product design, and has been
engaged in industrial design for 4 years. Participated in TCL switch project in blue whale engaged in industrial design industry for 5 years.

MCUSHE s Participated in projects such as TCL switch and Gree

Participated in projects such as Wanjiale water heater sir conditioner in Blue Whale industral design

and Lake vacuum cleaner in blue whale industrial design Good at consumer electronics, women's care
d d I d f | Pirligts; SMEIE e [Preelies He is good at the appearance design of products in
Good at industrial design of consumer electronics, . .
equipment and smart %ome products Be able to understand and interpret users' needs H"e f'egfds O|.f medical and hea|t|h care,_beauté, smart
i | d fom theperecio of hes B aolefocary | Lo Splafces o deciofcs one
Be able to accurately interpret user needs, carry out out creative design according to user neeads an : . o
product design andyreseargh, and grasp populgr trends explore the shape and color, form and and e>t<ﬁelle% product aestthtetlm a(bj|l%t : Hedhas done
and design directions. With solid art skills, excellent color ~ appearance of products from a professional Lnore tamb |.ptr0éects In total, anad 11 proaucts are
sense, strong three-dimensional space imagination and perspective, and conduct research and NS L9 [ TIeak

creativity. development based on aesthetics and practicality.
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