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0 Background and Significance




Background and Significance

CMfg + 3D printing: like ants with factories

® One future business model enabled by 3D printing and the new
design technologies will be cloud manufacturing.

e Each manufacturing company, alone, by itself, may be small.
However, like billions of cell phones or ants with factories, the
combined whole will be greater than the sum of its parts.

FABRICATED

THE NEW WORLD OF 3D PRINTING

*Hod Lipson and Melba Kurman, Wiley, 2013



Benefits of CMfg+3D printing

(1) Quick response to the individual user's
personalized needs

= Can use for everyone online

= Can print things in anytime and anywhere

= Can be manufactured directly by consumers




Benefits of CMfg+3D printing

(2) Customized design and
group innovation

= Design resources in cloud
= Design community

= Design collaboration

= Design crowdsourcing

= Flexibility in Design




Benefits of CMfg+3D printing

(3) Like ants with factories

= Customized production with low cost

* Mass “ants factories” work together
— Smart cloud factory

« Super flexible production with cloud
— Service and standardization
— Service composition and collaboration
— Online planning and scheduling




Benefits of CMfg+3D printing

(4) Knowledge & Big Data Support
= Mass knowledge management
= Manufacturing big data (manufacturing lifecycle

data)
= Simulation and analyses in the cloud
= Prediction with data

= Evaluation with data
= Added value services
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Architecture

3d printing applications application

1

service management tool
(search,match,combination)

format model parameter management
conversion model ’ estimation tools

management

model searching fool ‘ 3D model library

] ; 3d printing ;
dynamic serive service service
discription publishing registration publishing
tools
( service encapsulation tool )
Z 5 Z N 3
device online security access
mounitoring operating management adaption
ZEY
i

physical
3d printing device. 3d printing adapter deaices




3D printing whole life-cycle activities in
a cloud environment
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' Research on some key technologies




Key-technology

1. 3D model generation base on deep learning

3D model generation process

Multi-angle photo
Training data set collection of the object

'

otj< Generate 3D print Generalized background
‘ model file noise




Key-technology

1. 3D model generation base on deep learning

10t epoch 100" epoch 750" epoch 1495% epoch Ground Truth

Effect of different training times base on
Generative Adversarial Nets




Key-technology

2. Sketch retrieval
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Model editing
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Key-technology

Dimension
Size
Height

Color

Precision

Storey

Material

3. Printing task scheduling

Task planning strategy

3D printer P;

The width and depth of the prototyping platform

The height of the prototyping space: the
maximum height that this 3D printer can print

The color of consumable

Different types of 3D printers have different
precision definition
FDM: the diameter of extruder
SLA: the diameter of laser nozzle
DLP: the pixel size of projector

The minimum storey of the 3D priner

The type of print consumables, include:
{ABS,PLA TPU,UVCR,FUVCR}

Task plan with m sub-tasks

O Node(i,j)
o
EEE Sub-taski

3D printing task M,

The base area of 3D model, include width and
depth

The height of the 3D model

The color of the 3D model

The acceptable minimum accuracy of the 3D
model

The maximum storey of the 3D model

Material requirement for the 3D model:
{flexible, inflexible}
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Task matching elements



Key-technology

4. Equipment map and On-demand pricing
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Resource distribution of 3D printers




Key-technology

5. Monitor equipment health status

Temperature and
[ Humidity sensor

Ceramic Vibration
sensor

IIC Real-time Clock
sensor

Arduino UNO R3 — 3-Axis Digital
Accelerometer sensor

Current sensor

Voltage sensor

= | Bluetooth 4.0 module

Data acquisition system based on Arduino



Key-technology

5. Monitor equipment health status

@ 3D_IOT_TIME-VIBRATION | Arduinc 1.8.5
it RE WE IR =5

30_IOT_TIME-VIBRATION

| sinelude <ive h>

#include <DS1307.h>

#include <SimpleDHT h>

#define updata_flag 0 //1 updata time, 0 only show time
/Modify the following data

#define TIME VR 18

=define TIME MIH 3

#define TIME_DATE 21

#define TIME_DOF 2 //verk day set

#define TIME HR 19 - - -
#define TIME_MIN 13

o e Data acquisition system

chart str[]={"Monday”, "Tuesday”, "Wednesday”, "Thursday”, "Fridey”, "Setwrday”, "Sunday’}://reck

code snippet

int pinDHI11 = 2; //DHTIGEPREEMEER shefEnzEs
SimpleDHT1L dhtll;

7 ZSEIEE S

#include <Fire h» /AR arduinoEHHII2CE
#define Register 100 //EFID

sdefine Register 20 0x2D //RIE - EEN MR - 1REE
#define Register N0 0x32 //V4HATIEO

#define Register X1 0x33 //UiET{EL

#define Register YO 0x3¢ //THHEYIEC

Sdefine Regizter V1 0x35 //THHEEL M
—— wibration 1
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. edge curl
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equipment health status analysis base on python




. Conclusion



»Our research Is based on platform building and key
technologies. Through the effective Integration and
management of this related software and hardware in the
3D printing service platform, these works effectively
Improves the utilization rate of platform resources and
shortens the production cycle of 3D printing products.






