(A

FUVTR AN B RITTIHE
CAPOVd Iy Al Permmienly

Al Iy g 1M
M ORRAY  IA3 )4 NI )

DEPARTMENT OF My

Academic year: 2023.24

O

PRAGATHENGINEERING COLLEGE

HOnom o)

W ANVANT Flem P e AL
AV B I b b iy % Avervlied by HIEA)
R R R R R R A T S LA

YN N ORKAD A0 ek fte Wi pragati e in

CHANICAL ENGINE L RING

Date: 111200010

IRCULAR

Additive Manufacturing Club of  Mechanieal Engineering  Departiment  in

| association with Caree

r Guidance Cell 8 organizing o Seminar to the Fngineering

. 1l "o BN v \ ! i "
students on 157 December 2023 Fhe Theme of the Seminar is "Overview on the i)

printing Technology ",

Event

Venue

Date of the Event

.

INCHARGE

Copy to:
l.

2.
3.
4

HOD-ME,

Departmental file,

AM Chub In-charge - ML,
Career Guidance Cell In-charge

Seminar
15" December 2023

S-17.

ML,



puredaq Supomdug jearaeagy
J0SSIJOU] JUNISISSY
PESEL] WEY | 1N

GOURTLNO0L Lo+ < ON DRI
R Edag Sauouiiug pENuRYN Y AR 111

BULIE YNUSVQ U

YOIVNIQN00D INFANLS

HOLIPNITGHNOO0D ALTNOVA

SpiemuQ WY 00°TT :3NILL e J0SSAJOU ] JUR)SISS Y

€207 43qWi323Q YIST :31va peseld wey - iy
L1-S :3NN3IA SAAMVAIS

uwADTONHIIL ONILNIYd A€ FHL NO MIINYINO,

1132 3DNVAIND YIYYVYD HLIM NOLLYIDOSSY NI ONIYIINIONT TYIINVHIIN 40 ININLYV4IA A9 GISINYOYHO

d1'TO ONIINLOVANNVIA m—>~,:m—ﬁ<

S9N 0’ AYLSNANI
(SNONONOLNV)

HOATIOD ONTATANIONA :RUém




PRAGATI ENGINEERING COLLEGE

Autonomous)

d, Summpnlv

)
(Recogiizeg l)yc{l;r(l?("‘c'my Alfiliated 1o INTUK Kakinada & Accredited by NBA)
Ph 08852 - 252233, 2'522;‘!4 ZIsI.dc' Sections 2(1) and 12 (b) of UGC act, 1956)

H1-378, ADI Ron,

Lparmng  Sigveme Doy (Approved by A1C] . M- 533 437, Near Peddupuram, I G Dist AP

- -~ = T\Nlﬂ\ 08852 - 252232, website www.pragati ac in
REPARTMENT OF MpcraNICAL ENGINEERING

Participants List
Name of the Event: Overview on (he 3D printing Technology.

Venue : S-17
Date : 15/12/2023
S.No RllNo |

Name Signature W

1 23AINA\2\0 C('bd\'%kaya C(- ; W
> 2343141213 G ez ke | évﬂt;f&L |

* |93m3n13 53\MW\ 2@34 —
4 ‘ .

23030135 - Kafi thia

23A31A121 3 . Kn'chna Hopat

23030903 (. N

2] e Jedftye

D> Pefitha Rl el

N*Pa\[an? . ) N an?
B. Monico B Meont—en—

B Vunnela m
§: Nowya peepthi Nk
22A31A226 | T ~Anjelt T

v [rsazane] ©,Guoinde foce [ (puingey,
v

\ o
INCHARGE %ME




@

N

Ladmey & S |\

i Venue NN i

| Date

i . .

w i S.No Roll No
]

} U [ osA3tara 3o

l @A |

| |3
l:m__ﬂg@m&lm_z)ﬂ
Y |28p31m1228
h*—— S . - ——— -
S 128 o R

"
[éb

1
|

PRAGATI ENGINEERING COLLEGE

#LATSADI Road, sy, (/\Utonmnous)

DEPARTMENT (,

3A3L A

|

| Name of the Event: Overview

1V enndo&-__L\LM

(Approved by AlC T, l\‘llnnn:l‘hulvm SA3437, Near Peddapuram, ' G Dist A P
(Revopnized by (g MY Aftiliated 0 INTUK Kakinada & Accredited by NBA)
Ph OS82 - 250004, 2800

er Sectiong 2D and 12 (M ol UIGC act, 1956)
SS2238 Fax 08RS2

252232, website www pragati ac 1o

EMECHANICAL ENGINEERING

Participants List

on the 3p printing Technology.

P 15/12/2023

Name

Vydod: . S.oatheekddos.

—_— ]

Signature '
|
|

Q@f’.‘t{kcz [k
& Hell iy

Wernda

T Soumya Couu

Vsvedchanania

T dosdonss

4 Sundond

A+ Aandaow

Nl
|

7 | RBAURIBAD| P Devt i varsha | PRevame |
- jaeeeeEie] ksnche | ksmena |
LQ f&gn-ainl&&t( S-Bhavgavt S Bhargavy }’
1 eaAnes | GUwda | g
n "’_5’,3'?‘_?'_‘_\‘%5‘_’“___,3-xéﬂgeﬂgﬁﬂimﬁ,i&r&;

12

= |23A31Anol

13
14

A/
V-

93A31A 1209
92P3181 106

—

INCHARGE

e

° 12303 Ao

A-Navga

G Re vathhi

L

povenkald lavshmy

|




@ FRAGALS ":N‘.'INICICRIN(.' COLLEGE

a A N HOROmMONS)
PARP R AJC |r,_,““:"""“"""“ R T e e A R KB N &

(LT iy u..,""""' AT T B b s & A Aited by HIIRA

Pl RIS gy ““"

DEFARTMEN | ¢y, ML

Nime of the Bventt Overview o (o

Py g I ) |40l VR ek 156

VRN P (B A8 AN Wbt v

]
Participnnts 1 st

WO priting 1 echnlogy

Venne PN
ate FISA2/200 4
NNo ’oll No

boanaine 49

)

YL TPED

MmN 1264

AP EYETTIPRY:
OVBEAYNA Ly

M EYSY TR

Tl slen,

UKV TV IPEY.
Y DaABIAY 3
" 2 amaan 3y
- loaanial237
12 2 ng\ A A%
13 o ABIAL 4G
S EEYAPATES
15 1290% 18110
v
INCHARGE,

Namme
M Mraghon L
6 0 1y thap)
P We wa o 7
T Motk
N, Vowns!
('Ipmn\,\(l
il 15',(.0.17>J'

[ hondu
Al u(")f

8. B.% Pavi Chandva Klvan
Give LokKar),
Gvve Ro Koo

v Povno tani -\(jn

)

G

N-TeSa Sai
[ 7] a VAL G

Ll ae ik

AMICAL PMCINE NG

Signature

) A% N

7
ieF IQQ:.’,

Afasetl

e

/)
CIJ SIL)Q

¢

A R ATe )

4 [

. c
4 “U(t]n l

” (/ll(}/“j(,/
b -
; Ej.,.f )
) rven.

v:toleey

OV Raiey,

; Kldepa -
PACTE>

’ :
| A
| \ N

HOBmE
i 4

S [

1



@, PRAGATI ENGINEERING COLLEGE

Loy € Supreene Dedy

#1-378, ADB Ropg (/\Utonom()us)

s SUrampalem - 533 437, Near Peddapuram, E G Dist, A P.
nently Aftiliated to INTUK Kakinada & Accredited by NBA)
- er Sections 2(f) and 12 (b) of UGC act, 1956)

(Approved by AICTE:, pg
(Recognized by UG(
Ph 08852 - 252233, 252234

DEPARTMENT o

Fing

nd
252235 Fax. 08852 — 252232, website www pragati ac.in

MECHANICAL ENGINEERING

Participants List

Name of the Event: Overview on the 3 printing Technology.

Venue :S-17
Date 1 15/12/2023
S.No Roll No Name Signature
' 134210y Y. ydmis? Yodmer
2 22 A 2141258 D. s koy P. Shankay
. YA ANLI | T . toviwDy I tiov DA
4 2RANIA 2w LV Sopaflinu (”/M“
> loanunune] v 2udlun N ot )<jff/»¢.ﬂg\p(k, |
6 23 0018NMY M. Mohpa Reeny Konishas MM 2. Q\jﬂgk
7,
8
9
10
11
12 -
13
14 N
15 S o

INCHARGE



‘\\'4‘HNH Wil R e I W

Sclencebied Pr oc.d‘a

MAANLIFAC TG

R A R e R T [ R O R

w8 il gl s din

Mot bl Ui e Suatalimble Materials Ficiosuntigg il Maiifuetiining
(RN 0y

AnOverview on 1D Peinting Technology: Technological, Materials,
and Applications

N NRabiubdin, 10 Lo, 10 i

UNAR A T Gt e e i ’\«“‘\'{«”W' Paulty WM“.U(!‘W' Nttscuuge signnd qnd Bieiag oo Ustver st fun Higsasin t 1oy
Neslogn s, Sd00 Boun Fsahdt, Db, Mtlegyelu

ARy

e O T (T R YT TR Pt b el sninbieling, cosmten (diyeloal igseia feam
BRI e By ety i ok akenale 10 piting bbby 1 o Il s eging b, Hemsidays
S0 Praning SOWRIEN Wend By e wiukd s PR bbby tocrsnativisly Qe (e e s Gk 2o, oo il sy
DA e g B e Bl agibeuline, by heatihente, sulaiolive Iealey . Feeonedive sty snd soistion
s KU g ety v Pt i bt e by by dqattivn ol itenin dicselly o i i iber aicdsil dsoigr
CUNEN il B e et the wuview ol e e ol 4D kg teclonlaghon, e agplieation 6l st grming
fehantogy dd liadln e el e Ra 40 g Ceehunne gy Ty et g ety

AT 0L e ek Paldidud by bl e bV
TRt ten et gt b e g otivg amitive of KMIEM 2010

Nanswiod ANUANG mhicing A0 Pning, wann et g (alely

1. bnivadeciion

0 praing o veeake physival ehijects Bom a geomeleival (epresentation by suveessive sddition of matarial |1
T 30 v bad wany experienced o phenwinenal expansion i woent yonra Fhral commerelalised uf the 3
ARG prvestes W year TR0 by Chatles Hull [2] Cacrontly, 10 peinting il wsed for producing anificial
Dewt o | BL jewelin collections (4], 0 printed corien | 5], FUA ockel englne 6], stoel beidgs 16 Amsterdam | 7]
nd oife prodiacts telabad o the aviation industey as well we the food Industey

S v bechnology has originated o the layer by layer fabilontion teehnology ol thive dimensioial (1)
STt Sracth o computecaided design (CAD) diawing (8], 1D Printing technology te o teuly tanovative ard
B emmegad dr @ verwstile eohnology stage It opens new OPpOERItes and gives hape 1o many pssibilition fus

S Cerenneinding seidr Tl QREEZIORIIO fan e TIANEY
b omanl s adevidiibin ey ey

GRLD A 0 00 T Autivois Published by Rlueviee 1tV
Puavi- e ave isdie vospossiiabiy o the Ghigaibalug comunitieo of SNIAT B010
89, 0 ey SLE e Uik




N. Shahrubudin et al. / Procedia Manufacturing 35 (2019) 12861296 1287

companies looking to improve manufacturing efficiency. Conventional thermoplastics, ceramics, graphene-based
materials, and metal are the materials that can be printed now by using 3D printing technology [9]. 3D printing
technology has the potential to revolutionize industries and change the production line. The adoption of 3D printing
technology will increase the production speed while reducing costs. At the same time, the demand of the consumer
will have more influence over production. Consumers have greater input in the final product and can request to have
it produced to fit their specifications. At the meantime, the facilities of 3D printing technology will be located closer
to the consumer, allowing for a more flexible and responsive manufacturing process, as well as greater quality
control. Furthermore, when using 3D printing technology, the need for global transportation is significantly
decreased. This is because, when manufacturing sites located nearer to the end destination, all distribution could be
done with fleet tracking technology that saves energy and time. Lastly, the adoption of 3D printing technology can
change the logistics of the company. The logistics of the companies can manage the entire process, offer more
comprehensive and start-to-finish services [10). S

Nowadays, 3D printing is widely used in the world. 3D printing technology increasingly used for the mass
customization, production of any types of open source designs in the field of agriculture, in healthcare, automotive
industry, and aerospace industries [11].

At the same time, there are several disadvantages the adoption of 3D printing technology in manufacturing
industry. For instance, the effect of the use of 3D printing technology is will reduce the use of manufacturing labour
so automatically will greatly affect the economy of countries that rely on a large number of low skill jobs.
Furthermore, by using 3D printing technology, users can print many different types of objects such as knives, guns
and dangerous items. Therefore, the use of 3D printing should be limited to only certain people to prevent terrorists
and criminals bring guns without detected. At the same time, the people who get a hold of a blueprint will be able to
counterfeit products easily. This is because, the use of 3D printing technology is simple, just sketching, and set the
data in the machine-printed so 3D objects can generate [12].

To sum up, 3D printing technology has emerged during recent years as a flexible and powerful technique in
advance manufacturing industry. This technology has been widespread used in many countries, especially in the
manufacturing industry. Therefore, this paper presents the overview of the types of 3D printing technologies, the
application of 3D printing technology and lastly, the materials used for 3D printing technology in manufacturing

industry.
2. Types of 3D Printing

Varieties of 3D printing technologies have been developed with the different function. According to ASTM
Standard F2792 [13], ASTM catalogued 3D printing technologies into seven groups, including the binding jetting,
directed energy deposition, material extrusion, material Jetting, powder bed fusion, sheet lamination and vat
photopolymerization. There are no debates about which machine or technology function better because each of them
has its targeted applications. Nowadays, 3D printing technologies are no longer limited to prototyping usage but are
increasingly also being used for making variety of products [14]. )

2.1. Binder jetting

Binder jetting is a rapid prototyping and 3D printing process in which a liquid binding agent is selectively
deposited to join powder particles. The binder jetting technology uses jet chemical binder onto the spread powder to
form the layer [9]. The application of the binder jetting is would be producing the casting patterns, raw sintered
products or similar large-volume products from sand. Binder jetting can print a variety of materials including metals,
sands, polymers, hybrid and ceramics. Some materials like sand not required additional processing. Moreover, the
process of binder jetting is simple, fast and cheap as powder particles are glued together. Lastly, binder Jetting also
has the ability to print very large products.

2.2. Directed energy deposition

Qirected energy deposition is a more complex printing process commonly used to repair or add additional
material to existing components [8]. Directed energy deposition has the high degree control of grain structure and
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3.6. Specials materials

The examples of special materials are:
¢ Food

3D printing technology can process and produce the desired shape and geometry by using food materials
like the chocolate, meat, candy, pizza, spaghetti, sauce and so on [49]. 3D-food printing can produce
healthy food because this process allows customers to adjust the ingredients of materials without reducing
the nutrients and taste of the ingredients [50].

e  Lumar dust

3D printing process has the capability to directly produce multi-layered parts out of lunar dust, which has
potential applicability to future moon colonization [51].

e Textile

With 3D printing technology, jewellery and clothing industry will be shine with the development on 3D-
textile printing. Some advantage of 3D printing technology in fashion industry are short processing time to
make the product, reduced costs related with the packaging and reduce supply chain cost [ 16].

4. The Applications of 3D Printing in Manufacturing Technology
4.1. Aerospace industry

3D printing technology provides unparallel freedom design in component and production. In aerospace
industry, 3D printing technology has potential to make lightweight parts, improved and complex geometries, which
can reduce energy requirement and resources [52]. At the same time, by using 3D printing technology, it can lead to
fuel savings because it can reduce the material used to produce aerospace’s parts. Furthermore, 3D printing
technology has been widely applied to produce the spare parts of some aerospace components such as engines. The
engine’s part is easily damaged, which require regular replacement. Therefore, 3D printing technology is a good
solution to the procurement of such spare parts [53]. In aerospace industry, nickel-based alloys is more preferred due
to the tensile properties, oxidation/corrosion resistance and damage tolerance [54].

4.2. Automotive industry

Nowadays, 3D printing technology have rapidly changed our industry to design, develop and manufacture new
things. In the automotive industry, 3D Printing technique have made phenomena to bring new shines, allowing for
lighter and more complex structures in the fast time. For instance, Local Motor had printed the first 3D-printed
electric car in 2014. Not only cars, Local Motors also extended the wide range application of 3D printing technology
by manufacturer a 3D-printed bus called OLLI. OLLI is a driverless, electric, recyclable and extremely smart 3D
printed bus. Furthermore, Ford is the leader in the use of 3D printing technology also apply 3D printing technology
to produce prototype and engine parts [55). In addition, BMW uses 3D printing technology to produce hand-tools
for automotive testing and assembly. Meanwhile, in 2017, AUDI was collaborated with SLM Solution Group AG to

produce spare parts and prototypes [56].

Consequently, by using 3D printing technology in automotive industry enable company to try various
alternatives and emphasize right in the improvement stages, prompting ideal and effective automotive design. At the
same time, 3D printing technology can reduce the wastage and consumption of the materials. Moreover, 3D printing
technology can reduce costs and time, therefore, it allows to test new designs in a very fast time [57].

4.3. Food industry

3D printing technology open the doors not only for aerospace industry, but also for food industry. At present,
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enabling more innovative designs created in just one process [37]. The development of a green electronic device
with low-manufacturing cost, good safety, high reliability and rapid production, is urgently in demand to address
environment pollutions in today s society [75].

S. Summary

In this review, there are rich landscape of 3D printing in manufacturing industry. At present, 3D printing
technology is beginning in the manufacturing industries, it offers many benefits to the people, company and
government. Therefore, more information is needed to progress on ways to enhance the adoption of 3D printing
technology. The more information about 3D printing technology will help the company and government to upgrade
and improve the infrastructure of 3D printing technology. Thus, this paper is to overview the types of 3D printing
technologies, materials used for 3D printing technology in manufacturing industry and lastly, the applications of 3D
printing technology. In the future, researchers can do some study on the type of 3D printing machines and the
suitable materials to be used by every type of machine.
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