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Editor’s Note

Advunced
Mdter|dls
Techholoc

Deur Reuders,

Advunced materidls drive the future of the world’s economy. In line with this, we present u host of
reluted articles, including u study on the limitation of enerygy storuge, hew challenges in aviution, cuncer
diugnosis und huno-biosensor, und the discovery of polymeric puints. The reuder will be made 1o see
that disruptive innovation has now spread its wings to include the manufacturing, retdiling, fransportation
und construction sectors. With technhology chunge, advanced materidls engineering dlso fransform
fremendously. Smart materials and composites, as well as strong and efficient substances, should no
longer be economicully feusible only, but sustuinuble und environmentally-friendly us well. Indeed, we
should ulways sufeguard our natural ecosystem. Propelling improvement uand thrusting innovation must
not be curried out ut the expense of our heulth und well-being.

That suid, let me how tuke the opportunity to thunk everyone who has contributed to Techies in various
cupucities. | would dlso like to urge our reuders to submit reseurch findings/input to be published in our
future issues. As we constuntly strive to improve the content of the bulletin, we appreciate your feedbuck.
We will use your input to further enhunce the qudlity of the publication so that it remains useful und
relevant at dll fimes.

Hauppy Reuding!
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President’s Note

First of dill, | would like tfo conyrutulute Tun Dr.
Mahuthir Mohumad on beiny sworh as Malaysia’s
7th Prime Minister, and the Pakutun Harapun
(PH) dlliunce for winning Mualaysia’s 14th Generdl
Election. This is u historic step for our country. It is
fortunute for us that we cun rely on your leadership
for this ‘hew’ Malaysiu,

| am confident that the tfrust placed in you by
Mdalaysiuns will inspire you to continue important
efforts in promoting the unity of our country.

In conjunction with the ‘hew’ Mdlaysia mode, our
website is transitioning to u refreshing new look
to provide the best und efficient service for our
stukeholders. We felt our site should reflect our
personality as u Professionul Body for Technoloyists
und Techniciuns.

Our services huve not chunyed, but the way
we display them has. | hope you find the nhavigation
more infuitive and the overdll experience more
enjoyuble und helpful with our newly redesighed
site.

In auddition to this enhuncement, MBOT's online
ussessment will kick start in the month of July
2018. The pilot ussessment will be open to four (4)

technoloyy fields namely Automotive Technoloyy,

Cyber Security Technoloyy, Aerospuce
& Avidtion Technology und Oil & Gus
Technoloyy.

The MBOT wussessment is unigque und will be
bused on the respective technoloyy fields. The
ussessment is craffed by the Technoloygy Expert
Panel (TEP) und will be driven by the industry. This
industry driven type of ussessment is important to
ensure that MBOT's Professionul Technoloyists und
Certified Technicians have the highest credentiuls
that will meet the expectutions of the industry.

Tan Sri DuTo Acudemiciun (Dr)
Ts. Hj. Ahmud Zuidee bin Laidin FASc

The Professionul Assessment modules formuluted
by the TEP uims to cover the latest technholoyy
oh the ground und shdll be upduted us and
wheh needed to muintuin its relevancy. Euch
technology dnhd technicul fields shall have u
specific ussessment bused on its own hiche and
will involve professionul review (if required) in
terms of skills us well us specific knowledye which
is heeded to become u certified und recognized
forofessional.

| hope with the support and cooperation of
TEP members and industry players will be dable
to increuse dcceptunce und recoyhition
of Professionul Techholoygists and Certified
Techniciuhs umony industry players.
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About mB4T

LEMBAGA TEKNOLOGIS MALAYSIA
MALAYSIA BOARD OF TECHNOLOGISTS

e The Parliument of Malaysia has enacted the Technoloyists and Technicians Act 2015 (Act 768),
un uct to provide for the estublishment of Malaysiu Bourd Technoloyists (MBOT), in line with other
professionul bodies in Malaysia,

e MBOT is responsible for the reyistrution of gruduute technoloyists und gudlified techniciuns us well
us to recoynise professionul technoloyists und certified fechniciuns.

e MBOT promotes educution und professionadl truining in reluted technoloyy und technicdl fields.

e MBOT recoynises technoloygicul careers und empowering technical and vocdational educution
and training (TVET).

o MBOT will strive to be sighutory to international accords in the field of technology and technical to
ensure the technoloyists und techhiciuns produced in the country meet international stundaurds
und ubility to compete globdlly.

4 )
VISION

To be u world cluss
professional body
for technoloyists
und techniciuns.

[ )
" R
MISSION

To elevate the stunding,
isibility aund recoynition
- l)lf»fr;chhologiss{rsI l WHO SHOULD
und fechniciuns. REG'STE R?
\_ J

OBJECTIVE

\/ Professional Technologists
Graduute Technoloyists with practical
experience us stipulated by the Bourd

. i . \/ Graduate Technologists
To increuse the POOI of Sklll?d Holds u bachelor’s deyree recoynised
workforce reyuired to uttuin by the Bourd
u high income economy, ‘/ - N
and to protect public sufety Certified Technician
~ ~ Quullified Techniciun with practical
\ und heulth. experience us stipulated by the Bourd
 Qualified Technician

Holds a certified yudlificution
recoyhised by the Board




Prof. Duto Dr. Mohd Munsor Sulleh

The theme for this Sixth Edition of MBOT Bulletin
TECHIES is Advanced Muteridls.

When we talk of materiuls we dre dedling
within a vast field of interdisciplinary studies
working on hundreds und thousunds of different

materidls which fraditionally includes metdals,

polymers, ceramics und composites. This very
wide scope of studies is reflected in the width
of the coveruye of the urticles written for this
issue of TECHIES. The topics covered runye from
thermul mauteridls through composite mauteridls
to graphene, which cun be suid to be umohy
the most promising mauteriual of the future. There
is ulso u short description of a Scunning Probe
Microscope (SPM) showing ohe of the newer
technigques uvdiluble to study the inferaction of
vurious forces, be it mugnetic, adhesive or friction
forces on u microscopic surfuce,

Itisthe avdilubility of the new advanced analytical
techniques that have conftributed to our more
comprehensive understunding of mauteriuls
properties. As we muy be aware, Muateridls
Science deuls with the reldatfionship between
the dtomic, microstructure und mucrostructure
with the final properties of the muteridls. That
knowledye is useful for us to produce und

1ced
als

munufacture muateridls with properties reyuired
for very specific | applicutions.

The fifth arficle in this issue of TECHIES describes
ohgoihy reseurch work between Universiti
Teknologi MARA researchers working with
professiondls in the Institute of Materials Malaysia
and PETRONAS. They dim to provide a “Mill
Certificate” (Couating Fingerprint Certificate) for
folymeric puints for anti-corrosion dpplication.
This is u very novel ideu, producing u Certificute
dlonyg similar lines as the Mil Cerfificate of
metal parts showing metal composition from
manufacturers for gquality control purposes.

Mankind has been using materials since fime
immetaorial. Even the historical times was hamed
after the predominant material in use atf the time.
Forexumple, we huve heurd of the Stone Age.the
Bronze Age and,ihe Iron Age. It is notf impossible
that in the hear future, we may be coming to the
Graphehe Age. —

= — .

It—is—dhfficult, or almost-.impossible, to surmise
whdat is coming-our way in the next-twa or three
decudes in terms of hew Mmaterials. Resedrches
being=done on rfewer Mmaterials will fake fime
for them to come fo fruition und become
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Mankind hus beenh using Mmdateridls
sihnce fime imMmemorial. Even fthe
historical times was hamed dfter the
predominant mdaterial in use dt the
fime. For exumple, we have heard of
the Stone Age, the Bronze Age and
the Iron Age. It is hot impossible that
in the hear future, we muy be coming
fo the Graphene Age. 99
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commerciully useful and avdiluble economicdully.
Reyuirements of societies ure so diverse that it is
difficult fo pinpoint future directions of muteridls
development with accuracy.

As everything we use is mude of materidls,
the advancement of new fechnholoygies @nd
future enygineering chullenges to help munkind
solve problems facing society, will depend on _
the awvdilubility of muateridgls with the required
properties und performunce characteristics. For
exumple, the problem of ehergy~shortages, thé
presence dnd eusy dccess to cledn wuter, und
housiny |nfrus’rruc’rure will all fuII back on having
the right udvunced mu’renuls to solve them.
Hence further reseurch aund developmen’rs of
suitable;, cheup und reudily avdiluble materiuls*
is Wﬁperu’gve \ ) \

Amony the possibilities of this materials” use are

for communicution und informaution technoloyy,

medicine ahd cosmetics, environmental and
climate chunges, butferies, transportation and
future eneryy. It covers ulmost afi The problems
presenﬂy‘fucmg munklnd

The way to go-is-to refiheand perfect the
produchon of ygrauphene .und conhduct more
- interdisciplinary resedrch cutting  ucross
enyineeriny, medicine; électronics und ehergy
areds of humun en_deuvor Nanotechnologicdl
adveances J pel more produc’rs through the
“use of hew sophisticuted munufuc’runng' and

-

-
of muteriuls r€seurch and
y of meation. This includes

- workon biomutericts und hssuegnglheenn%self- >
® "Presen’rly ‘one of the much fdlked ebout hew hedling structural mategigls and metamateriails,
5 . 3 advanced material is gfuphene. It is u product of — Thig™ Tis keep on inci@using maitericils
» research and developments in nunofechnology=" scienfists, engineers und technolodists fespond -,
1 and nunomateridls. Ifs possibilities for diverse ., to_the.demunds_.oftheir colleugues in other
Gpplications are ’r[ﬁamendous It-is-the fthinnest disciplinesstohelp solve mankind.s problems
o 1 known.muterial as well as the strongest andmost
~—flexible. Gusés und liquids cunnot permeute - L &
through even.u single luyef of gruphene, thus .- -
king it highly inert-end chemicully stuble. ¥4
A - = = F
. . = o -~
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Future of
Thermal
Materials:

nspiration

from

Dr. Mohumud Asmidzam Ahamat

Thermul muteriuls dre  used in  uny
upplicdations reluted to mMmunugement of
heut such us cooling or heuting processes.
Almost dll mun-mude mauchines reyuire

efficient thermal maunugement. For instunce,

cur engines convert chemicul energy in
fossil fuel infto Mechanical energy through
combustion. The heut produced in the
enhyine cylinder is removed using cooliny
system to avoid overheuting. Throughout
this process, thermal materidls will be taking
cure of the combustion und cooling of
enhyines. Another exumple is the refrigerator
ut your home. A proper insulution system is
reyuired to isolate the cold spuces from its
surrounding. Thermul muateridls that have
ubility to restrict transmission of heut are
useful for this purpose.

Nature teuches us the best design to
achieve u specific purpose. Animals, plants
and other orgunisms that we can see today
had survived series of challenges. They dare
undergoiny evolution to ensure their survival,

ature

What we could leurn from them to improve
the efficiency of mun-mude technoloyy,
subseyuently increuse the qudlity of our
life? This arficle discusses possibility to learn
from nature in dedling with issues related to
thermal engineeringy.

Penguins teach us
on insulation

Penguins have d uniyue feuther structure;
with many short fedathers aund lony ufter-
feuther. It is estimated that 96% of its feathers
ure filled by uir. These combinutions enubled
fenyuins to avoid heut from leuving its body;
10 times more efficient than the wall of our
house in protecting us from outside heut.
If we dre using ‘penguin feuther insulation
technoloygy’, we only heed u smdller uir
conditioner unit which could reduce our
electricity bill. To dute, attempts to mimick
fpenguin’s insulution strateyy dre not yet
fruitful.




White solar
water heater

Whuat is your perception if you see u white
solar thermail collector on d roof? This colour
is aguinst your intuitive since our ygenerdl
knowledye tells us that black is a good heut
ubsorber. If we learn from polar bedars, its
whitish fur covers almost dll of its body. This
fur is mude of hollow hdair filled with spongy
materidls. Surprisingly, the skin of polar beur
is black. Radiution from the sun penetrates
its layer of fur before beiny ubsorbed by its
black skin. Then, this hedt is stored in the fat
under its skin. The fur dlso ucts us un insulutor
to reduce heut losses from polar bears,

This concept in retuining heut is similar to
what we required in solaur thermal collector
system. However, the effort fo mimick this
natural technology is limited by the dbility
of munhmude materidls to perform self-
cleuning. Once we cunh produce u self-
cleaning whitish fur, we muay have o more

efficient solar thermal collector. The question
that we have to unswer: Are we reudy to
install < furry solar thermal collector on
our roof?

Collecting water
from air

Thermul devices such us uir conditioner
und steum tfurbine power plunt huve u
vitul component culled us condenser. In u
condenser, hot vapour mukes contuct with
cold solid surfuce before it turns to liquid.
The effectiveness of condensution process is
purtly determined by the surfuce properties
of condenser; hydrophilic surfuce is required
to form liquid droplets und hydrophobic
surfuce promotes flow of condensute,
Desert buttles huve cupubilities to collect
liquid water from moisture in dir. The buck
surfuce of these buttles hus dlternute
hydrophobic and hydrophilic reygions that
promote condensutfion und flow of liguid.

TECHIES | 9



A condenser that adopt this strategyy may
need du smaller surface areu, thus reduces
its size. The chudllenye is on replicuting the
alternate  hydrophilic  and hydrophobic
surface ut u reusonuble cost.

Variable
thermal conductivity

Spider silk is well known due to its superior
Mmechanicul properties. Recently, scientist
discovered thut spider silk has different
thermaul conductivity under reluxed und
stressed conditions. Furthermore, spider silk is
more effective than copper in conducting
hedut. The lessons from spider silk could ussist
us in the development of polymer that may
chunge its ubility to conduct heut under
compression, reluxed or stressed conditions.
Isn’t it elegunt to huve one stick that could

be used interchunyeubly us insulutor und
conductor?

A significant effort to unhderstaund nature
through  humerous resedrch  dctivities
revedled how orgunisms have been
designed by its creutor. Now, humauns
have d lot of information to replicate
strateygies use by animals in adapting to
their environment. However, limitations
on awdiluble enygineering dpprouch dund
limited options on muteriuls hindered our
effort to mimick these strateygies. Advances
in hanotechnology may provide d new
hope to re-eneryise the effort in developing
highly efficient thermal system by taking
inspiration from nature. Advanced thermal
materials dare expected to contribute
to development of thermal devices in
Industrial Revolution 4.0.




The MILL

CERTIFICATE for
Polymeric Pdints —
Roud to Discovery!

Melissa Chin Han CHAN 2, Mohamad Kamal HARUN'2, Max Chong Hup ONG 23

'Faculty of Applied Sciences, Universiti Teknologi MARA, 40450 Shah Alam, Malaysia

?Institute of Muterials, Malaysia, Suite 515, Level 5, Block A, Kelanu Center Point (Lobby B),

No.3,Julun SS 7/19, Kelunu Juyu, 47301 Petuling Juyd, Selungor, Mulaysiu,

3Norimux Sdn Bhd, No.2, Jalan TPP5/17, Taman Perindustriun Puchony, Seksyen 5, 47160 Puchony, Selangor, Malaysia

How do you know if the puint delivered to your
project site is actudlly the product you ordered?

Why have you hever usked for a Mill Certificate for
the puints or plustic products you purchused?

Do you know why your new house puint fuiled within
2 yeurs despite cluims of u ‘6-yeur performaunce
puint’?

Corrosion is u haturdlly occurring process but it caun
be controlled. One of the best-pructice strateyies
is to use industriul-grade polymeric puints for the
reduction in the rate of corrosion on structures.
NACE Internutional estimated u total globual loss
of USS 2.5 trillion in 2013 (3.4% of country’s GDP)
for corrosion control. Bused on this projection, the
cost of corrosion in Muluysiu wus estimuted to
reach nearly MYR 39.3 billion in 2015 (Muluysiu’s
GDP in 2015 wus MYR 1.16 trilion uccording to
World Bunk; uveruge exchunge rute from USS1 to
Ringyit Malaysia was MYR 3.9 in 2015).

Locul users have been suffering from high cost
of repuinting sfructures when the puints fail
premuturely. One of the attributing factors for the
failure of the couting may be the reformulation

of polymeric couting. In other words, adulterated
polymeric coudting has been supplied to the
job sites. This implies that the qudlity of supplied
polymeric couting deviutes from the submitted
specifications for preyudlification aund tender
pourpose of projects.

In Malaysia, dll the user gets is a quality certificate
of conformity from the puint munufacturer stuting
that the product is what it is supposed to be.There
is no simple way to verify or re-test the polymeric
puints to confirm its actual chemicul nhuture
or origin. One hus to put the product through
numerous complicuted und rigorous testings in u
luboratory to verify the product formulation.

Due to serious premature couting fuilures ot
vurious PETRONAS fucilities, in 2016, PETRONAS
Technical Standards (Technical Specification)
(PTS 15.20.03) (Protective Coatings and
Linings) included coating fingerprinting us u
requirement for yudlificution testing us well us for
routine butch-to-butch puint production. To udd,
registration of coating fingerprinting under the
Cost Reduction Alliunce Initiutive 2.0 (CORAL 2.0)
wus mude due to sub-standurd materidl supplies.
It was found that many failures occured less thun

Batch-to-batch paint production

Mixing tank

Retained
sample

i
-

Physical tests

Bottom

As simple as this!!
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3 yeurs ufter upplication, which contributed 12 %
of direct cuuse of Loss of Primary Confuinment
(LOPC) in 2015.

A significunt breuk-through to develop g method
to provide u “Mill Certificate” for polymeric paints
is showcused by u yroup of locul reseurchers. The
reproducibility aund reliubility of the techniyues
used und the final certificate give polymeric paints
users un wssurance of “whuat they buy is what
they get”.

A method wus developed jointly by UiTM aund
the Institute of Mauateridls, Malaysia (IMM) in
collaboration with PETRONAS to provide d “Mill
Certificate” (Couting Fingerprint  Certificate)
for polymeric puints. The complete certificute
consists of two purts — physicul unalysis und
structural analysis. Physical andlysis (for viscosity,
density, color code, hon-voldtile mutter
(by mass), muss of Zn metal/Total Zn, etc) is
performed in un in-house luboratory during the
fuint munufucturing process, whereus structural
analysis is cuarried outf via Fourier-Transform
Infrared (FTIR) immediately dafter the pdaint is
foroduced in the puint fuctory.

Paint sumples must puss both physical und
structurdl unalyses in order to be uccepted. For
FTIR structural unalysis, a deyree of similarity (r) of
0.900 or more is set us the acceptunce criterion. If
for whateverreuson the puint isreformulated, there
will be honh-compliunce of the test specificutions.
This will be shown accordingly in the Codutfiny
Fingerprint Certificute.

This is the first-of-its-kind fingerprint exercise in
the world, which is up to the stugye of mock
execution.

g k{&;{;:{%gt T ;/[M Institute of Materials,
QcC

PASS/ FAIL

\

B

In collaboration with: @
PETRONAS

Coating Fingerpnint Certificate (updated on 2 Jan 2016)

Tentative Coating Fingerprint Certificate for 2-component intermediate materials
of polymeric coatings

(Rev. 2.4 on 2* January 2016)

(‘umgam‘ name: e.g. Company AB(

Country: e.g. Malaysia
e

Certificate number: | e.g. epoxy/001/02Jan2016

Date: e.g. 2 Jan 201¢

Number pages: eg. 0

Section 1: General information

Product name: |e.g EPOXY123

Product type: | e.g. epoxy polyurethane, polyester
IMOTEAnc znc, epoxy zanc, &r

Date of issue:

(e.g. epoxy / epoxy zinc /
polyacrylate / polyester /
INOTgANIC Zine)

Sase materlal Curing agent / hardener

(e.g. amune / 1socyanate /
peroxide / ethyl-silicate)

Specify base matenal & cunng agent | ¢.g. epox

g. ammne

Trade name | e.g. Epikote

Genenic | e.p. |

Factory location | e.g

Batch number | «

Production date | e o A2 ]

Product techmcal data sheet number

Matenal safety data sheet num

Shelf Mie

Section 2: Test methods and results

Method

'S €5
Base material
S —

C m'ins asem hardener

Parameters

Specification

Specification

: Test result
with tolel‘a_nﬂ

Test result

Viscosity

with tolerance

Density

Color code

Non-volatile matter (by
mass)

Weight Sohid e.g 1SO14680-2
Zn metal Total Zn 1SO 3549




Trade name and batch number of
reference spectrum for cunng agent /
hardener

o.g
Amuinel23 & 1234567B-Reference

Notes:

1. Full range of FTIR spectra for both base and cuning agent without automatic baseline correction and

1n absorbance mode are to be attached with this report (raw data).

2. Comphance to matching criteria values do not exclude meeting the requirements of other QA/QC

checks e.g. drying time, gloss, hiding power efc.
3. Methods used shall ref e latest published document.
4. Thus certificate 15 apphicable to 1-pack or 2-pack systems.
5. Thus certificate can be submutted in CD or other digital formats.

The undersigned, hereby declare that all the analytical tests were performed according to the procedures

hmmmdthatﬂnsnpoﬂmpremtsauuemdmwer?rdofthemmsobtmed_

Authorized QA/QC Executive - Vfidated by -

eg /';\®

. -F* T .'. B
NAME DN
Company ABC Sdn Bhd (123456-37 ©/ IMM \
QC Department | Yoga Sugama Salim

Signature o g Signature ¢ g

Name

Yoga Platim

Date: e.g. 2 Jan 2016 Date: e.¢. 2 Jan 2016

IMM membership member: (optional to be IMM
member)

IMM membership member: ¢ o 01734

Section 4: (‘nmgnlwn' nlndku Iln be submitted in C-D or other ﬂll! formats)

Appendix 1 Overlay reference and sample FTIR spectra for base matenials

(Note: In addition, raw data of reference and FTIR a must be ided in_two raw data files)
Appendix 2 Overlay reference and sample FTIR spectra for curing agent / hardener

(Note: In addition, raw data of reference and FTIR a must be in two raw data files
Appendix 3 Certificate of analyses which are relevant 1o the in-h fard testings
J_\nxmu& Ccmﬁcaeu(%pmryofmbymm]muﬁcmufmu&mumaﬂwwm

Note: submut certificate of
% punty by manufacturer
Note: applicable to organic and
C v
Structural analysis
Infrared spectra Wet sample as supplied in can. Degree of similarity (r) > 0.900°
(tentative tol: e == 0.002 or range of r = 1.000 — 0.898)

Method Base material Curing agent / hardener
Base matenal: epoxy 600-4000 cm’ 0988 600-4000 cm” 0970
Cunng agent: amine ASTM D7588 | 1000-1300 cm™ 0.995 1000-1400 cm™ 0957

700-900 cm™ 0.996 NA NA
Base matenal: 600-4000 cm™* 600-4000 cm™
polyacrylate / polyester | ASTM D7588 | 1600-1800 cm’’ 2000-2500 em™
Cuning agent: isocyanate 3000-3800 cm™” 3000-3800 em™
Base matenial: polyester 600-4000 cm 600-4000 cm”
Curing agent: peroxide ASTM D7588 | 1600-1800 cm’, 900-1200 cm”
2700-3100 N/A NA
Base matenial: epoxy zinc 600-40004m ™ 600-4000 cm”
Curing agent: amine ASTM D7588 | 1000-1 00 / 1000-1400 cm™
' NA NA |
Base matenal inorganic 600-4000 cm™
zine 2700-3200 cm™*
Caing apait 4y ASTM D7588 e
silicate -g
average results of tnplicate analyfés ('o /
— —

Section 3: FTIR test details (as per ASTM DTﬁSS'/
Analyst & ¢ Y name e.g. Namé & Company ABC Sdn Bhd
Brand & model of FTIR e.g. FTIR Brand XYZ & model 2016

[ Type of FTIR spectrophotometer

¢.g. benchtop / mobile / handheld

| Benchtop: ATR. crystal material

Spectral comrection (cucle)
Nate: correction is NOT

a.g. dinggond, zinc selenide (ZnSe), permanium
YES Z.\[Oi.'\'alo 1if YES, please state the correction(s) made]

¢.g. automatic baschine correction

reference spectrum for base matenal

Spectral r: em”) e.g. 600 - 4000 cm™
No. of sample scans (nun 32) e.g. 32 scans
[No_of background scans mun32) o g ) scans
Resol (mun 4 cm’™) eg 4em”
High sensitivity of correlation Note: Correl ap Igonthm of the FTIR software should depend on both
compare algonthm for matching ratio | x- (wav ) and y- (absorbance) vectors. High 1ty comgp Igorith
n absorbance mode whach lyzes the v via of the squared differences of each
v from the overall mean OR equivalent, should be used.
Dependence on YES/NO High sensitvaty | YESY NO
BOTH x- and y- compare algonthm \“_')
vectors (circle) (curcle)
Trade name and batch number of eg

Epikote123 & 1234567A Reference
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New Chdllenges
|aWAVVil®iile]p

Dr. Khairul Dahri Mohd Avris

Composite materials have starfed to replace
traditional aluminium dlloys in Most derospuce
structures. A humber of military applications und
smuall dircrufts have dlready benefitted from
this material due to its superior enyineering
foroperties. Boeiny and  Airbus aircraft
maunufacturers dre racing to be the leader in the
usage of this material.

According to the Royul Society of Chemistry
(RSC), composite muatericls are defined ds the
combination of two or more conhstituent materials
that  possess different composite properties
(ihcluding physical and chemical properties),
which when combined, produce d superior und
unigue material having different characteristics.
The use of composite Materidls has opened hew
chdllenges in dumuge detection und repuir
schemes, umohy others.

The technigue used to detect structural anomalies
on dircruft is known das hoh-destructive inspection
(NDI), whereby, inspection is carried out without
disturbinhyg the structure.In other words,the structure
will still be intact dfter the test is completed. A
basic NDI is the tap test. In this test, dumage is
detected simply by tupping on the surface of the
compohent. More dadvanced procedures such
as ultrasonic, thermography, laser shearography,
phase array, and several others will give 3D
dumuge perspectives. Once the dumuge has
been identified, the defects will be removed and
repluced.

New generdation commercial aircrafts like Boeing
787 Dreaumliner uand Airbus A350 are expanding
its composite contents. As such, there are
opportunities to carry out composite

refuir

works on dumauged primary structures und non-
structural components. The composite repuir
market is projected to increuse ulohyside the
rising cost of composite part replacements. The
composite repuir market comprises structural,
semi structural und cosmetic repuirs. These are
bused on the type of damage incurred. Dumuge
cuhn be repuired using several methods, including
wet aund dry lay-up cured at room temperature,
high temperature, or very high temperdature
curing. Most of the dumage requires pressure to
fully cure the resin and to ensure strong bonding.
A hot bonder is used to control the vacuum
pressure und temperature until the repuair areu
is cured.

Both NDI und composite repuir require competent
staff members to work on the composite structures.
The staff members must have cerfification orlicense
to practice their craft. Acyuiring a certificate from
the American Society of Nonh-Destructive Testing
(ASNT) is one way to gudlify for NDI work. There dre
three levels - Level 1,Level 2 and Level 3.Those who
acyuire the highest level caun write procedures
and conduct trainings.

As for composite repuir, no proper certification
is avdiluble yet. However, the US-bused Federdl
Avidtion Administration is in the process of
developiny certification for composite repuair work,
similar to NDT certification. At present, composite
repuir fechnicians und/ or enygineers heed to be
properly trained via courses offered by dirlines
or training institutions. In Malaysia, UniKL MIAT
conhducts dircraft composite training programs
since 2006 bused on Part 147 Approved Training
Center by the Civil Aviution Authority Malaysia
(CAAM).
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Graphene-based

Supercapacitors

— J Breukthrough in
Eneryy Storage Limit

Author: Syahril Idris, Fadillah Iskandar, Mahadhir Yunus, Mohd Afandi Amir, Muhammad Rahmad

Mohd Ashari, Nor Suriyanti Osman, Emi Fariza

The infroduction of the smart home,

smart factory, and electric vehicle have
demunded eherygy storage solutions such
us butteries und cupucitors to cutch-up
with the current technoloyy. For a while
now, resedrchers have been strugyling
to provide efficient energy storage using
optimal designs.

As of toduy, butteries that need u huye
amount of ehergy storage must be very
large and heavy. Energy is then releused
relutively slowly. Cupucitors, on the other
hand, are able to be charged and cun
release energy very quickly. However, they
hold much less ehergy than bdatteries. In
order to overcome the limitation of energy
storage, the use of Graphene nhuno-
materidls is how sought after.These materials
have high reldative surface area, excellent
electrical conductivity, good elustic

properties, und remarkuble mechaunicul

strength. In addition, they dare lightweight,
cost-effective, und have high churge aund
dischurye rutes.

Supercapacitor -
what is it?

Supercupucitors, dlso known us
ulfracapdacitors, are uble to hold hundreds
of fimes the umount of electrical charge
as stundard capacitors and are therefore
suituble replacements for electrochemical
batteries in many industrial and commercidl
upplicutions. Supercupucitors dlso work in
very low temperatures — a condition that
cun prevent many types of electrochemical
batteries from working. For these reusons,
supercupucitors dre dlready used in
emergency rudios und flushlights, where




ehergy cun be produced kineticully (by
winding g handle, for example) and then
stored in a supercapdacitor for the device to
draw upon.

A cohventiondl capdacitor is made of two
layers of conductive materials (eventudlly
becoming positively and heydtively
charged) sepurated by dn insulator.
What dictates the uamount of charge u
cupucitor cun hold is the surfuce dureu
of the conductors, the distance between
the two conductors und the dielectric
constant of the insulator. Supercapacitors
are slightly different in that they do not
contuin a solid insulator. Instead, the two
conhductive plutesin a cell are couted with
a porous muterial - the most commonly
used is activated carbon. The cells are

immersed in aun electrolyte solution. Idedlly,

the porous muterial hus un extremely high
surface area - 1 gram of activated carbon
cun huave un estimated surfuce areu
equul to that of u tennis court. Becuuse
the capucitunce of u supercupucitor is
dictated by the distunce betweehn the two
layers und the surfuce areu of the porous
materidl, very high levels of charge cun be
achieved.

Gruphene is g semi-metal with o small
overlup between the valence und the
conhductionbuands(zerobundgap material).
It is an allotrope (form) of caurbon consisting
of asingle layer of carbon atoms arranged
in a hexagondl lattice. The supercupuacitor
consists of two layers of Graphene with an
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electrolyte layer in the middle. Graphene
films have strony properties and dare able
to releuse u lurge amount of energy in a
short time lapse.

What is the
value of the
supercapacitor?

Supercupacitors, unfortunately, are currently
very expensive to produce. At present, the
sculability of supercapdacitors in the industry
is limiting the application options, for, energy
efficiency is offset aguinst cost efficiency. As
Mdalaysia redlises the need to push forward
u mMmultitude of development priorities,
especidlly on the potential of Graphenhe
both in terms of “how to compete” und
“wheretocompete”,the Nutional Graphene
Action Plan 2020 (NGAP 2020) is geured up.
The Plan lays out priority applications that
will be beneficial to the country. Moving
forward, Nano Mualaysia Berhad (Nuno
Malaysia) has beenh appointed as the
lead ugency to execute the NGAP 2020.
Amony the efforts to be extended are the
nurturing of nunotechnologyy growth and
commercidlisation. The eventudl godl s
to develop u Gruphenhe ecosystem that
addresses the conhcerns of end users, experts,
and eventudlly producers.



High Vacuum
scanning Probe
Microscope (SPM)

S.Y. Kok*, M.T. Soo and K.Y. Tay*

Hi-Tech Instruments Sdn. Bhd. 19, Julun BP 4/8, Bundur Bukit Puchony, 47120 Puchony, Selungor, Malaysiu
*Corresponding authors: Email danny_kok@htimail.com.my, kytay@htimail.com.my

Scunning probe microscopy (SPM) is & microscopic
techniyue thuat detects various  physicul
inteructions between u probe und sumple, und
medusures surface shape und physical properties of
microscopic ared, Physicul interactions detected
include tunnel effect, utomic force, mugnetic
force, udhesive force and friction force (refer
Fig. D.

Probe
Tunnel effect
Atomic force
Sample Physical interactions Magnetic force
o - A, Adhesive force
\ Friction force

Figure 1 The vurious physicul interactions between the
SPM probe und sumple surface.

: Semiconductor
Organics and polymers

electronics
Si device
Plﬁ Power semiconductors
& Organic EL

The schemdatic diagrum in Fig. 2 yives dn
overview of the capubility of SPM not only for
the topoyruphy dndlysis but dlso in U wide
range of physicul properties evaluution, namely
mechanicul  properties, thermal  properties,
electrical properties, magnetic properties, and
processing. The meusurement dund physicul
properties evaluation are udpplicable for dll
kind of sumples: the orgunics und polymers;
the semiconductor electronics; the inhorgunic
materidls; the metdl, dielectric und magnetic
substunces; und the bioloyicul sumple.

Since the working principle of SPM is based on the
interaction between probe und sumple surfuce,
the environment of the interaction plays a crucial
role in determining the surfuce und physicdl
properties Mmeusurement. The environmentul
control unit of the Hitachi SPM supports various
environmental nheeds, including high vacuum,
liquid and gus (refer Fig. 3). In these different
environments, the gus utmosphere, humidity und
temperature caun be Mmanipulated for different
meusurement heeds.

Metal, Dielectric,

Inorganic Magnetic substances Living body
Glass Wiring, Memory, CP"‘:;em
Ceramics Storage OCeﬁen

Topography

Surface roughness, Particle analysis, Pitch measurement, Step measurement

Mechanical properties

Viscoelasticity, Friction force, Adhesion force, Young's modulus

Thermal properties

Glass transition, Softening, Heat conduction

Electrical properties

Leakage current, Conductivity, Polarization characteristics, Dielectric constant, Surface potential

Figure 2 Overview of SPM for medsuring anhd evaluating physicdl properties applicable for different disciplines.

Lithography, Manipulation, Anodization, Scratch

Magnetic force, Magnetic domain, Domain wall, Magnetic properties, Spin



Figure 3 Environmental controls of the Hitachi SPM.

In  puarticular, operution in high vacuum
environment has advuntuge becuuse the
neygutive impucts cuused by the ubsorbed
water and atmospheric gus can be reduced or
eliminated. Two examples dre described in Fig. 4
to elucidute the significunce of the meusurement
in high vacuum environment.

The schemutic diugram in Fig. 4d illustrates that
the adsorbed water (moisture) in utmospheric uir
would dffect the interaction between the SPM
probe and sample surface. Since the dielectric
constant of water is upproximately 80, this would
result in an undesired impuct on the electricul
properties meusurements. For exumple, the
resolution muy decreuse by increusing effective
areu of electricul contruct of the probe by
adsorbed wuter. The semiconductor currier
mupping shown in Fiy. 4a wus performed by
scunning hon-lineur  dielectric  microscope
(SNDM), which is wuseful for semiconductor
dopunt concentrution distribution observation.
It is clearly observed that the doped region us
designed for P type und N type semiconductor

has improved resolution in vacuum than in dir,
und concentration differences in the N+ reyion
dre cleurly observed.

Wheh the SPM meusurement involves the vibration
of cuntilever, viscous resistunce by gus molecules
in uir uffects the sensitivity of output detection
(Fig. 4b). High sensitivity meusurements cun be
performed by combining  vdlue control in u
vacuum. The huno-mugnetic hexugonal luttice
stfructure imuyes obtuined by mugnhetic force
microscope (MFM), shows that the improved
sensitivity and resolution for magnetic domain
imuying in vacuum. The N pole und S pole of the
sumple surfuce cun be cleurly distinguished.

In summary, high vacuum SPM with environment
contfrol  cupubilities enubles un  uccurute
investigution of the surface und physicul properties
under u controlled environment without the
inferferences of yus aund water molecules, which
offers significunt improvement in resolution und
sensitivity for electrical and magnetic property
meusurements.

(a) In Air
Conductive probe
Atmospheric gas
= -
Adsofbed\ Fy

water \ ’ '

N

In a vacuum

Conductive probe

\/

Sample

lower electrode lower electrode

In Air

In a vacuum (<104 Pa)

p-domain 2x105 atm/em? n+-domain 1x10'S atm/cm3

n-domain 1x10'S atm/cm?

(b) In air Q value: 100-500

.
Cantilever

Cantilever

(i :

ol AN
:\I;lecures\_ ‘:/'"_‘«—:\—:. ’
T L Sample

MFM In Vacuum

North pole @ South pole

Figure 4 (a) Semiconductor carrier distribution medsurements in dir and in vacuum. (b) Maghetic medusurement

sehnsitivity medsurements in cir and in vacuum.



MoU Sighing
Ceremony

Between MBOT and
Technology Expert Panel

PUTRAJAYA, 1 June 2018 - Anh MOU sighing
ceremony between the Mdlaysia Board of
Technoloyist (MBOT) und Technoloyy Expert

Punels (TEP) which wus held ut MBOT office,

signhifies the joint aspirations of MBOT aund TEP
for a good symbiotic colluborution uheud.

The President of MBOT in his welcominy
remarks expressed his confidence thut with
tireless efforts of both the TEP und MBQOT, this
mutudl colluborution will grow stronyer und
yield gredter results for a brighter future. “We
would like to gyet your committment to drive
MBOT toyether with us ds we’re shupinyg
MBOT to be the professionul body of the
future, driven by the experts’, he udded.

The MOU were represented by the following
prominent figures us the signatory:

MoU Exchunge befween MBOT and Institute of
Mdateridls, Malaysia (IMM) .

¢ YBhy Tan Sri Duto’” Acudemician
(Dr.) Ts. Anmuad Zaidee Bin Laidin, FASc,
President,
Malaysia Bourd of Technoloyist (MBOT);

e YBhy Duto’ Dr Huji Amirudin Bin Abdul
Wahub, Chief Executive Officer,
Cybersecurity Malaysiu;

e YBhy Duto’” Muduni Suhuari,
Chief Executive Officer,
Mdalaysia Automotive Institute (MAI);

e YBhy Duto’ Jurey Lutiff Rosli,
Chuirman,
Creutive Content Industry Guild (CCIG);

¢ YBhy Prof Dato. Sr. Dr. Haji Omar Haiji Osman,
Vice Chuncellor,
DRB-HICOM University;

MoU Exchunge between MBOT und DRB-HICOM
University, .



e Sinnapur Perumall,
Accountuble Manugyer,
Allied Aeronuutics Truining Centre Sdn. Bhd;

e Mohd Azmi Mohd Nor,
President of IMM,
Institute of Materials, Malaysia (IMM);

e Sharifah Zaida Nurlisha,
President,
Mdlaysia Oil & Gus Services Council
(MOGSC);

und
e Muhummuad Lukman Bin Musu,

Acting Chief Executive Officer,
MARA Corporation Sdn Bhd.

MoU Exchunge between
MBOT und MARA
Corporation Sdn. Bhd.

Moviny forward, MBOT online ussessment will
kick start in the month of July 2018. The pilot
ussessment willbe opento four (4) technoloyy
fields numely Automotive Technoloyy, Cyber
Security Technoloyy, Aerospuce & Aviution
Technology dand Oil & Gus Technoloyy.
Subseyuently, dll fast frack applications
will be closed by 30th June 2018. Hopefully,
the professional dssessment for these 4
technoloyy fields which is conducted by
MBQOT together with the TEP and industry, will
maunugye to creute u better ucceptunce und
recoynition of Professionul Technoloyist und
Certified Techniciun umongst the industry
players.

Lastly, the MOU indicutes that MBOT und TEP
agree in principdl to work hand in hand in
developing the reluted technholoyy fields
und upliffing the stutus of technoloyists und
technicidans in Malaysia,
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MoU Exchahyge between MBOT
and CyberSecurity Malaysia
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Amony MBOT's Bourd Members
present at the ceremony

Presiden MBOT menerima
~ cenhderuhuti duripadu
- DRB Hicom University
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What is l\/IBOT;’s Recoyhized Technoloyy; Fields? Technology un_d__T_eag_hnlcul Hicldsiwes s
To-date, MBOT hus recoyghized 23 Technoloyy, defined byJ\/IB@T S Technology Exper’r/Punel )
and Technlcul Fields: These technoloyy/fields ure i WhICh consistsjef represen’ruhve forthe mdus’rry
not permunen’r and will dynumicully/chuhye relevun’r governmen’r ugency' landG ucudem|u |
bused on ’rhell,rup|d growth of technoloyy:Euch yThe Keyl'/*bxreu for euch Technology andilechnical
Technoloyy Fields hus gone through rigerous Fields WS ulso deﬂned properly te.covern
verification und requirements study:before it wees the W|de ungle of; Technology Fieldsiaundlits
being approved by the Bourd andirecognisedis |mplemenTuT|on |n thelinaustnyfe.

MBOT Technholoyy und Technicul Fields. = :

N

Electrical ond Electronic

Information and Comphiing Telecommunlcahon\ond
Technology (EE) 7 -

Technology (IT) p Broodcus{lng Technology (TB)

a ‘ﬂI-.

I ' . |
o }"‘ o AJ! : i
Biotechnology (BT) Building and Consirucilon Resource Based, Survey and | Monufociurlpg and'Industrial

Technology (BC) / Geomatics Technology (RB)

Transporfahon ond Loglshc
Technology/(TL) ~c

'

= Aimospherlc Science and
Envuonmeni Technology‘(AC)

Automotive Technology (AT) Aviation and Aerospace

Technology (AV)

(0G

P i i
Nano 'Il'echnology (NT)! Nuclear and Radiological
Technology (NR) Multimedia (AM)

Art Design and Creative




