
E) ~ Call For Papers 

Penerimaan Makalah; 20 Agustus- 25 September 2018-
Pengumuman Makalah Diterima: 25 September- 05 Oktober 2018 

Pengumpulan Makalah (Camera Ready) : 25 September ·1 D Oktober 2018 
Pelaksanaan Seminar : 31 Oktober 2018 

E) Biaya Pendaftaran 

PESERTA 
Umum : .Rp. 300.000 

1\'lahasiswa : Rp. 200.01)0 

PRESENTJ:R/PEl\'[A KA LAH 
Umum ; Rp. 600.000 
Dos.en ~ Rp. 600.000 

l\lahasisVt·a : Rp. 300.000 

Biaya Peadaftarau dapat dibayarkan melalui setoran ke 
Bank BNI Cab. Palcmbang 

Nomor Rekening ~ 0070570115 
Nama Rckcning : RrL Ul4 llnsl"i Pcncrim.aan BLU 

e Catalan 

Penyetoran dana lewat teller dengan penambahan berlta pada saat transfer 
FT AVOER REG ARDY untuk pcscrta 

Lampirkan fotokopils~an bukti st!tor registrasi/sponsor ke email panitia 
avoerl O@;gmailcom 
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U IC. TEUlK · U N I YU SI U ~ SRI WIJAU 

No. : 008/ A VoERl 0/FT /IX/20 18 

: 1 ( satu) berkas 

PANITIA SEMINAR NASIONAL PENEUTIAN DAN PENGABDIAN KEPADA MASY ARAKA T 

AVoER. ke-1 0 
Sekretariat: Unit Penelitian Pengabdian kepada Masyarakat dan Ke~asama 

Fakultas Teknik Universitas Sriwijaya Kampus Bukit Besar 
Jalan Srij.aya Negara, Bukit Besar, Palembang, 30192 
Telp. 0711- 370178 Fax 0711-352870 

Palembang, 12 September 20 18 

Lamp iran 

Per1hal : Permintaan menjadi Keynote Speaker pada Seminar Nasional 

AVoER-10 2018 Universitas Sriwijaya 

Kepada Ytb. 

Prof. Dr. Ir. H. Hasan Basrl 
di- Tempat 

Dengan hormat, 

Sehubungan akan diadakannya Seminar Nasional Penelitian dan Pengabdian Masyarakat, Appli,·able 

InnoJtation of Engineering and Science Research (AVoER) tabun ke-10 oleh Fakultas Teknik 

Universitas Sriwijaya, kami selaku panit ia pelaksana berencana mengunda:ng Bapak untuk menjadi 

keynote speaker pada seminar tcrscbut. 

Kegiatan i.ni akan dilaksanakan pada : 

Ha:riffanggal : Rabu/31 Oktober 2018 

Waktu : 08.00- selesai 

Tempat 

Agenda 

: Hotel Aryaduta Palembang 

: Seminar A \T oER 10 

Tema : Riset dan Inovasi Teknologi dalam Menghadapi Tantangan Era Revolusi Industri 4.0 

Demikian surat permintaa11 dan undangan ini kami sampaikan, atas perhatian dan sambutan baiknya 

kami ucapkan terimakasih. 

Mengetahui, 

., Qelci!! F,aJmltes Teknik Universitas Sriwijaya 

p-rcif. Ir. "subriyer s· , M.S, Pn.D 

~. 96009091987031004 

Ketua Panitia 

AVoERke-10 

tlNrnA SEMINAR .~ ..... "L 

UK. TEkNik · UNIYUSl 

Prof. Dr. lr. Eddy Ibrahim, MS 

~ . 195805141984031001 
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PROSIDING 
SEMINAR NAS ONAL 
PENELITIAN DAN PENGABDIAN KEPADA MASYARAKAT AVoER X 

FAKULTAS TEKNIK UNIVERSITAS SRIWIJAYA 

AVoER 
APPLICABLE INNOVATION OF ENGINEERING AND SCIENCE RESEARCH 

"RISET DAN INOVASI TEKNOLOGI DALAM MENGHADAPI TANTANGAN ERA REVOLUSI INDUSTRI 4.0" 

PENELITIAN 

t 
HOTEL ARVAD UTA PALEMBANG 

31 OKTOBER 2018 

ISBN : 978-979-19072-3-1 

Didukung Oleh : 

INTERNASIONAL 
PRIMA COAL 



KA TA SAI\ffiUT AN 

KETUAPANITIAAVoER 10 

F AKUL TAS lEKNIK UNIVERSITAS SRIWLJA YA 

Assalamualaikum wr wb 

Puj i dan syukur ki ta p anj atkan k ehadiratan Allah S VVf karena b erkat 

r ahmat- Ny a ki ta dap at m eny el enggarakan kegi at an seminar nasi anal 

Penelitian dan Pengab dian kepada Masyarakat AVoER 10 ini. 

T em a yang dian gkat dalam seminar nasi anal iru adal ah " Riset dan 

&w harNLU'!.txalAVcER X ..ll18 

Paimlbartg1 .31 c».tdJa ..ll 18 

FM.aitcuTth~ Un m.s1tat~aya 

Inovasi T eknologi dalam Menghadapi T antangan Era Revolusi Ind ustri 4.0". La tar bel akang 

p emilihan tema tersebut terkait dengan sem3.k:in pesatnya perke:rnbangan ilmu pengetahuan dan 

t ekn ol o gi yang harus si ap m enghadapi tantangan di era Rev ol usi In dustri 4 . 0 yang turu t melahir kan 

p erub ahan dan p emb aharuan eli b erb agai bi dan 5 k ehi d up an, teru tam a b i dang s ains, teknol o gi, ? an gan, 

eko nomi, so sial, humani ora, farmasi dan k es ehatan. 

S erni nar ini m emb erik an kes em p a tan kep ada s emu a pihak b aik p en eli ti, akademi si, mar.asi svva, 

p rakti si dan p elaku indu stri untuk b ertuk ar i d~ pen get ahu an dan p erk emb an gan p en eli ti an terb aru. 

U ntu men u g tema terse u~ arru men gun ang emp at p ar 1 an gnya. K am1 men guc ap an 

terimakasih kepada keynote speakers: Prof. Dvli wahju Sasongko, Ph.D, Prof Dr. Ir. Rudy S etiabudy, 

DE.A. Prof Dr. Ir. Hasan Basri dan Daconi, S . ~ .. M.M. yang berseelia hadir untuk menyampaikan dan 

mem 

4.0. 

S emi nar ini diikuti p en eli ti, akad emi si, prakti si dan mahasi swa dari b erb agai institusi. Ada 19 3 ab strak 

yang tel ah eli teri ma untuk eli p ap ark an p ada seminar kali ini yang m erup akan hasil dari p enel itian dan 

p en gab dian p ada masy arakat yang tel ah dil akukan ol eh p enul is. 

S elain itu, seminar ini dap at terselenggara b erkat bantuan b erbagai pihak. Untuk itu, pada kesempatan 

ini izinkan kami mengucapkan terimakasih kepada Rektor Universitas Srivvij aya b eserta j ~ crannya, 

Dekan Fakultas Teknik Universitas Srivvij aya b eserta j aj arannya, serta para sponsor yang telah 

b erp arti sip asi dal am k egi a tan ini, s erta p ih ak 1 ain yang ti dak bi sa eli s ebu tkan satu per satu. Per ~ 1ar gaan 

yang s eting gi-tin ginya jug a kami s amp aikan ~:ep ada s eg enap p ani ti a yang tel ah b ekerj a keras demi 

suksesnya kegiatan seminar ini. 

Akhir kat a, kami b erharap kegi a tan s em1nar 1ru mem b eri kan manfaat b agi perk emb an gan il mu 

p en getahuan dan teknol o gi . 

Wassalamualaikum wr wb 

ISBN : 978-979-19072-3-1 
.. 
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~ua Panitia AVoER ke-10 

Fakultas Teknik UnivB:sitas Sriwijaya 

Prof. Dr. Ir. Eddy Ibrahim, MS 
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KEYNOIE SPEAKER 

ISBN : 978-979-19072-3- 1 

Prof. Dwiwa hju sa son gko, Ph.D 

&w tt.arNcu!OlalAVaER X .IJJB 

PaltmbctJtg1 3l cYitchu .IJJB 

FM.M:tcuTt#ot.ft Ux ~8lta.l ~aya 

Guru Besar Teknik Kinia lnstitut Teknologi Bandung dan Ketua 
Maj elis Akre ditasi BAI\-PT 

Prof. Rudy Setiab ud y, D EA 

Guru Besar T eknik Elektro U niv ersita s Indonesia dan Ke tu a 

Ko n sent ra si II m u T en a g a List ri k u I 

Prof. Dr. lr. H. Hasan Ba sri 

Guru Besar T eknik M esi n Universitas Sriwijaya 

Daconi, S.T. , M.M 

D irektu r Pro duksi dan Pe ngem ba nga n 
PT . Semen Baturaja 

V111 
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07.00 - 08.00 

08.00 - 08.05 

08.05 - 08.20 

08.20 --()8 .so 

08.50-09.05 

09.05- 10.25 

10.25 - 10.45 

11.00-12.00 

12.00-13.00 

13.00-16.36 

16.36-17.00 

Keynot ~ e Speech : 

Rundown Pelaksanaan Seminar Nasional PPM AVOER 10 

: Registrasi 

Tanggal 

Waktu 

Tempat 

: Menyanyikan Lagu Indonesia Raya 

: Pembukaan tari t epak sirih 

: Sambutan-sambutan dan P·em1bukaan Seminar 

• Sambutan Ketua Panitia AvoER 

• Sambutan Dekan FT 

: 31 Oktobe r 2018 

: 07.00- Selesai 

: Hotel Aryaduta Palembang 

• Sambutan dan Pembukaan oleh Rek.tor UNSR~ 

: Coffee Break 

: Paparan Keynote Speech I, U, Ill, dan 'IV 

: Diskusi dan Tanya Jawab 

: Sesi Paralel 

: •sHOMA 

: Sesi Paralel 

: Penutupan 

• Prof. Dwiwahju Sasongko, Ph.D : Ket ua MajeUs Akreditasi BAN-PT, Guru B ~ esar Teknik Kimia JTB, 

: Ket ua Kl Tenaga Ustrik, Guru Besar Teknik Elektro Ul • Prof. Dr. lr. Rudy Setiabudy, DEA 

• 
• 

Prof. Dr. lr. Hasan Basri 

Daconi, S.T., M.M . 

: Guru Besar Teknik Mesin UNSRI 

: D ~ i rek t ur Produksi dan Pengembangan PT. Semen Baturaja 

HASAN BASRI
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AVoER 10 
SERTIFIKAT 

Diberikan Kepada : 

Prof. Dr. lr. H. Hasan Basri 

Atas Partisipasinya Sebagai 

KEYNOTE 

Pad a Seminar Nasional Penelitian dan Pengabdian Kepada Masyarakat AVoER 10 
Yang Diselenggarakan Oleh Fakultas Teknik Universitas Sriwijaya 

Palembang, 31 Oktober 2018 

Diselenggarakan Oleh : Didukung Oleh : 

!Wjilll \INllllll NA\IIlllll 1 /) 
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BIOMECHA~ICS IN MECHANICAL ENGINEERING 

PERSPECTIVE FOR THE FLJTLJRE RESEI\RCI-I 

by 

Hasan Basri 

Department of Mechanical Engineering, Univers ity of Sriwijaya 
South Sumatera, Palembang, Indonesia 

Palembang, 04 July 2018 

vvww.unsn ac.1d Science as dedication services 

History & Timeline 

Great Minds of the Era 

1000- 1300AD 

En cyclopaedia in m edicine 
Ibn Sin a (980 - 1037) 

Vv'W'N.unsri ac 1d Science as dedication services 

02/03/2019 

• History and Timeline 

• World and Indonesia Demographic Trend 

• Expenses for Health Devices 

• Biomedical Engineering Development 
• Science and Technology Perspective 

• Business Perspective 

• Biomechanics in Mechanical Engineering Research 
• Caccellous Bone 

•Implants 

• Biomaterials 

www u nsri ac.1d 

Great Minds of the Era 

1000 -1300AD 

r · - -- · ~ ,..~~~ 30v ol. encyclopaedia of 
medical pract ices 

www u nsn ac.1d 

AI Zahrawi (935 - 1013) 

"Fat her of Modern Surgery" 

Science as dedication services 

Great Minds of the Era 

1000 -1300AD 

Encyclopaedia in m edi cin e 
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Great Minds of the Era 

1000 - 1300AD 

www unsn ac 1d 

Pharmaceuti cal 

Encyclopaedia 
lbnul Baitar (1197 - 1248} 

Science as dedication services 

Science as dedication services 

8:..~= ~~ The Era of Medical Engineers 

~ · 
0 ~ 

Heart -lun g Machine (Joh n Gibbon) 

Hip replacement (John Ch arn ley) The " Iron Lunl(' (John Emerson } 

www unsri. ac.1d Science as dedication services 

02/03/2019 

The transition period 

1300 - 1800AD 

• Translat ion of Arabic and Greek sc ient ific works 

into Latin. 

• 1326- Mondino de Luzzi: First systemat ic human 

dissections 

• 1328 -Joannes Actuar ias: the last great 

compendium of Byzantine medicine -

• 1502 -Antonio Benivien i: Pathological anatomy 

• 1596 - Li Shizhen : Compendium of M edical 

Mater ials 

• 1736 - Claudius Aymand: performs t he f irst 

su ccessful appendectomy 

www unsn ac 1d Science as: dedication services 

The Era of Medical 

Engineers 

I 

! 

-·1~~~·- .~-
~· 

1903 - Electrocardiogram (Will em Einthoven} 1943-First dialysis machine (Will em Kolff} 

1971 - CT (Godfrey Hounsfield} 

www unsn ac 1d Science as dedication services 

www unsn ac 1d 

2 



PJ V)\....:h."l! pupul.ukm )U:U\\'Ih (:!OI S 2050) 

W"WW unsn.ac 1d Science as dedication services 

Although lndonesra's population rs not ageing at an alarmrng rate, it rs still 

expected to lead to an tncrease tn demand for healthcare servtces tn the fourth 

most populous country due to the sheer stze of people aged 60 years and over. 

In 2017, W o~d Bank estrmates show that lndonesta wtll have 14.4 mtll ton people 

aged 65 years and above. 

Health care expendrture \'<i ll contrnue to rncrease to support Indonesia's nsrng 
elderly populatron, with a life expectancy of 68 9 in 2014, tisrng to an average 70 1 
years in 2020 
There wi ll be the need for greater Investment in healthcare Infrastructure . 

whtch can be met through a stronger parttctpatton of the pnvate sector or foretgn 

investors tn the healthcare servtces marl<et . 
. -· . - . -www unsn ac 1d 

www.unsn ac 1d 

Science as dedication services 

o Role of National Industries to real'tze the 

expenses: 5% (I DR 85 0 Million) 

o 95% of healt h devices are imported form 

abroad. 

02/03/2019 

• Food 

• Energy 

• Water 

• Social Welfare (Education and Health) 

W"WW unsn ac 1d Science as dedication services 

Billion Dollar Industry 

Total Market 
(2012) , 

$ 412 bil lion 

.J 1. u s (pop: 319rrll) 5.1taly(pop: &1mil) 

2. J apan (pop: 127mil) • &. U K (pop: 64mil) 

3. Gernlilny(pop: 81mil) ,. 7. Canada (pop: 35mil) 

4. f rance (pop: 66mil) ·• 8. Rest 

www unsn ac 1d 

Analysis 

Market of $ 280 bill ion cover ing a 

populat ion of 626 million. 

Massive potent ial in South East 

Asia (SEA) with total population of 

618 million. 

SEA market significant ly 

underdevelop but expected to 

grow rapidly. 

Science as dedication services 

Health Equipment Expenditure 
0 National needs of health equipment implant for health 

insurance implementation very high. High traffic accident 

numbers and increasing life expectancy in Indonesia, 

requires bone implant implants. 

0 Data Ministry of Health Republic of Indonesia in 2012 
mentions total expenditure of health equipments Rl 

reached approximately Rp 7 trill ion. The majori ty of the 

Rp 6.74 tril lion of of health equipment expenditure 

comes from imports, the contribution of local 

manufacturing industry of health equipment only about 

4%. In fact, the potential market of of health equipment 

in Indonesia is quite large reaches 6% of GDP. 

www.unsri ac 1d Science as dedication services 
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Need and Market Opportunity on Medica l Dev1ces IS 

Very H1gh. In I me With Popu lation Growth, D1vers of 

Desease and Welfare (GDP) Improvemen t 

WINW unsn ac 1d Science as dedication services 

hlnolo;ry system n ts h1al form 

P rotol ~ pe near or at plamed oper3imal system Represent a ma)::n step up !rem TRL6 

TRL6 R epresenht~e mo ~ l or prototype system, 'llll'hich is wei beyond that d 1RL5. 

repre:;ents a major step up in a ledmology's dernooslraled readiness 

TRL5 Basic lechrological CO!TlJOnenls are integrated wih reason a b ~ reaislicsupport l'lg elerr.erts 

so they can be tes ted in a controlled relevart effi(ironrnenl 

TRL4 Basic lechrological are integrated to establish that they '¥Ifill work togelhel This is r elci iv e~ 

'lo.v fidelily'compared with the e)'enlual system 

TRL3 Analytical stud ies to predict the perlorrna r.:;e of separate elerrents of thelec.ll'lology 11 

apll'opriale context- LaOOralory based studies to phys i ca l ~ val date lh.:t the ana¥ tical 
prec\ctions are correct 

TRL2 Prad(:al coocepts or appicat1ons are formUated 

TRL 1 Scientific research begins to be tra111 lated into ap p ~ed research and devejopment 

www unsn ac 1d Science as dedication services 

TRl.9 Post marketing stud1es and surveillance 

Premarkel Approval 

TRL 7 Fmal prodcx: l deSign IS val1dated and final prololypes are prodcx:ed and tested 

TRL 6 Device safely IS demomtraled 

TRL 5 Re, ewof 1nvesl1gat<onal de,ce exempl<on, results IS suffo::<enllo beg<n 

invest1gahon 

TRL 4 PoC and safely of candidate devK:e or syslem is de monslrated in a defined 

laborato<y or animal 

TRL 3 HypolhesiS tesling and <n<lial proof of cor.:epl (PoC) IS demomtraled '" 

limtted number or in vtro and in v!tm model 

TRL 2 Research ideas and prolocols are developed 

TRL 1 Scientific research begim to be lranslaled into applied research and 

development 

www unsn ac 1d 

02/03/2019 

) 

..... o:;..;, ... :::, .. ~~·~ · .:=~ 

Technology Readiness Level (TRL): 
Convert Scientifi c Research to Commercial Deployment 

www unsn ac 1d Science as dedication services 

Technology validated in relevant envoronment 

Technology development stage 

Proof-of-Concept 

validation 

System 

Technology Component 

www unsn ac 1d 

0 DUAATJII(KfOI 
ll£a;A,NICIII. ( NGII«­

........ --.ASSIWI!Jo\YA 

Definition of the environment in 

Which t he technology has been tested 

Scie nce as dedication services 

Biomechanics 

W\VW unsri.ac id Science as dedication services 
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CANCELLOUS BONE 

www unsn ac id Science as dedication services 

CANCELLOUS BONE 

FLUID FLOW STUDY 

Science as dedication services 

COMPRESSION PLATE 

www unsn.ac.1d Science as dedication services 

(<) 

02/03/2019 

CANCELLOUS BONE 

MECHANICAL PROPERTIES 

(d) 

W"INW' unsn ac id Science as dedication services 

Fluid Structure Interaction (FSI) Study on 

Evaluation of Trabecular Bone Properties 

www unsn.ac 1d 

Tibial Fracture 

RM.-.iu t ..t aL , 2014 
"Bio~~te-cnanicol/Com,N.-ah e 

A fl "'"r ..,. ;b• l.,.. • r~Amo ~t>M!. ,_. 

•!'ldM.diii /OistaiTb.Oo to ~ 

P!.lie:s in T111aMq OJ«ple1< Dmal 
Tib<lll~ lli ,.."Joo.lm al ot 

Medic al h\~&He al th 

1rlormilics (lSI, lnpKI Ficta 
0 . 642~ 

5 



DENTAL IMPLANT 

14 61'1 

II'/ - =.· ....... ----'-

Fll<odCIIspliic:emeol 

II 
www unsri ac.1d Science as dedication services 

TOTAL ANKLE REPLACEMENT 

wwwunm.aud 

WWV.Jutm my 

Science as dedication services 

HIP IMPLANT 

2. Last solution: Total hip 

replacement, MoM, PoM il nd CoC 

.-,. !· 
3. Problem: Wear debris led 

1. Diseases of hip joint: 

osteoarthritis-

degeneration of cartilage 

innovat ive entrepreneurial obal 

02/03/2019 

KNEE ARTHROPLASTY 

I<N E£ 

OSTEOARTHRITIS 

www unsn ac 1d Science as dedication services 

TOTAL ELBOW REPLACEMENT 

0 - Jltllllllttlll 

wvvw unsn.aud Science as dedicati on services 

Performance of lubrica tion 

Addition of dimple (s mall c ivates) to the ac eta bu lar line r 

i 
J 
~ 

Optimization of lubricat ion performance 

www unsri ac 1d Science as de-dication services 
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Biomaterials 

www.unsri ac 1d Science as dedication services 

....... 
.. ,_..~·~l 

UGU MI"J 

ll..lt.U n~ 

IMf ·~~ ,..ll )UU . 

24 h 

48 h 

72h 

02/03/2019 

Biomaterials Introduced 

www unsn ac.id Scie nce as dedication services 

B 
lt\C't 

c 
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cz:: ..... 
• riiiin c:: ~ lltM ... IQISIIT 

-·1 SXIUS.::"!c:. l!!!'.!!.. -
I·H UtCESSXHDWUDGE B l= lEARNIN G g C]J OH ~ -

~ mt 1 GO HU ABORAT:ION ~ 
PRODUCTION -u-· ~ I GROUPS t WORK PROJ[CT ~'~~~m :_tMANAGEmENT ~ I ·lll'dl •t• 
UADERSlilP ~PoRA noH ~ LPill!II PEOPLE uoup ~ coLlABDRAnY[ 

"; ~ ~ ~ ~ INTIRH!I ~~ ~ ~ HELP •Ii 
~:;; .:.- 1111 ~ CITATIONS ~ socw.-
co -·-- ~~ - ~ .. 

• - · ~- C) 

Collaboration Does Not Only Applied to Research 

VVW\V unsn ac.1d Scie nce as dedication services 
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