
BAB VI 

PENUTUP 

6.1. KESIMPULAN 

Dari perhitungan dalam menentukan besarnya biaya cargo tank coating 

dan analisa yang telah dilakukan, maka dapat disimpulkan beberapa point 

sebagai berikut : 

a. Sistem pengecatan yang dipakai untuk cargo tank coating adalah High 

Performance System dengan menggunakan cat epoxy, cargo tank coating 

harus diperlakukan secara khusus karena akan mempengaruhi mutu dan 

kwalitas dari minyak yang akan diangkut. 

b. Metode yang dipakai untuk cargo tank coating ada tiga, yaitu: 

• Metode Airless spray, yaitu metode yang menggunakan alat airless 

spraying dan kompressor, dimana proses pengecatan dengan 

penyemprotan memakai tekanan udara. 

• Metode Roll, yaitu metode yang menggunakan ala! roll untuk 

pengecatan dengan cara konvensional. 

• Metode Brush, yaitu metode pengecatan dengan menggunakan alat 

brush / kwas dan dilakukan dengan cara konvensional. 

c. Dalam penentuan besarnya biaya cargo tank coating dipengaruhi oleh; 

• Metode pengecatan yang digunakan, berpengaruh terhadap jumlah 

layer yang dihasilkan untuk memenuhi total dry film thickness yang 

ditentukan. 
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• Luasan daerah yang akan dicat, semakin luas daerah pengecatan 

semakin besar biaya pelaksanaan cargo tank coating. 

• Jenis / type cat yang digunakan ( produk cat ), harga tergantung 

pa saran dan tidak sama untuk tiap galangan. 

• Perusahaan / galangan yang melaksanakan pengecatan, berhubungan 

dengan fasilitas atau peralatan yang dipunyai dan kebijaksanaan 

galangan dalam menentukan standard unit price. 

d. Ditinjau dari biaya - biaya pengecatan, yang terdiri atas : 

• Biaya persiapan material 

• Biaya material 

• Biaya tenaga kerja 

• Biaya overhead 

Maka biaya persiapan merupakan bagian yang terbesar dibanding dengan 

biaya lainnya, yaitu kurang lebih 70 % dari biaya keseluruhan 

pengecatan. 

e .  Dari tabel 5 .1. Perincian biaya tank coating dari tiga metode pengecatan 

dengan menggunakan type cat Tank Guard HB ( Jotun ) total biaya yang 

paling murah yaitu metode roll yaitu U$ 470191.68 dibanding metode 

airless spray yaitu U$ 471926.67 dan metode kwas paling mahal yaitu U$ 

483750.86. 

f. Dari tabel 5.2. Perincian biaya tank coating dari ketiga metode 

pengecatan dengan menggunakan type cat Hempadur 1550 ( Hempel ) 

total biaya yang paling murah yaitu metode airless spray yaitu U$ 

450983.74 dibanding metode roll yaitu U$ 470232.856 dan metode kwas 

yang paling mahal yaitu U 483791.532. 
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g. Dari segi teknis, metode yang paling bagus hasil pengecatannya dan 

memenuhi syarat adalah metode airless spray. 

h. Metode yang paling sesuai adalah metode airless spray karena dalam 

masalah biaya pengecatan dibanding dua metode lainnya tidak terpaut 

jauh dan dari segi teknis serta penampilan, metode ini lebih baik dibanding 

dengan metode lainnya. 

6.2. SARAN 

Berdasarkan kesimpulan yang telah dikemukakan diatas dan keadaan 

dilapangan, ada beberapa saran yang mungkin dapat dipertimbangkan oleh 

perusahaan / galangan, y a i tu :  

a. Penggunaan metode airless spray untuk pengerjaan cargo tank coating 

karena metode tersebut secara umum terbukti lebih ekonomis dibanding 

metode lain. 

b. Meningkatkan ketrampilan / skill dari tenaga kerja galangan dalam 

melaksanakan cargo tank coating sehingga bisa memanfaatkan tenaga 

kerja semaksimal mungkin tanpa harus menggunakan jasa pengecatan 

pihak lain ( sub contractor ). 

c. Perlu dilakukan penelitian lebih lanjut mengenai total pengeluaran biaya 

cargo tank coating dengan menggunakan tenaga kerja galangan sehingga 

bisa diketahui secara pasti mengenai pengeluaran biaya pengecatan sesuai 

dengan schedule pengerjaannya dan sesuai dengan progress yang dicapai. 

Karena bila memakai jasa pengecatan, data - data mengenai detail tenaga 

kerja yang terlibat dan peralatan yang digunakan serta gaji tiap pekerja 

tidak boleh keluar. 
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JOTUN 

PROTECTIVE TANKGUARD HB 
COATINGS 

I  RO DUCT Tankguard HB is a high build epoxy coating wt! hgt resistance to a wide range 

ESCRIP TION: of chervcals and solvents . 

- 

- - 

ECOMMENDED USE: Interiors of tanks. A separate resistance lest ms available 

ECHNIC AL INFORMATION 
Colours Light grey and hight green 

Solids (% by volume) 50 - 2 
- 

Specific Gravity 1 . 4  (after mixing) 
Flash point 24C (Setaflash) 
Gloss Flat 

Flexibility Good 

Water resistance Very good 
Chemical resistance Excellent 

Solvent resistance Excellent 
Abrasion resistance Very good 

Film thickness per Coat 
i 

Theoretcai spreading rate I nmcrons Sa m/ 

Dry I wot ___ [ I 

Possible application range 80--120 

I  
160--240 I  63--4 2 

I  

Typical 100 200 I  5 0  i  

'  ·---· --·· 
- - 

. 

··-·-· - -- 
- 

- --- 

PPLICATION DATA 
Application methods Airless pi, Brust may be set 'Of 1 r o t  touch-up 
Mouing ratio (by volume) 4 parts Comp (base) to be xed thorouehiy 1 pa Comp 8 

(curing agent) 
Moang Va hour pfi0 O P e ;  

Potife (23CJ 8 hours (ecucec at h e  :e1 

Thinner /Cleaner Jotun Thinner No 17  

Guiding data airless spray Pressure at nozzle 15 1M 150 hp/sq cm, 2 100 ;s 

Nozzle tip 0 0 1 8 - 0 0 2 7 ( 0 4 6  0 8 9  · )  
Spray an9le 40--80 
Fite: Check to ensure that t.op ate clean 

- ·-----·- --· 
.. -·· -- -- --- 

. .. 
- ------ 

URFACE PREPARATION: Pnor to blast-cleamig all sharp ( b u r e c / c u t )  ges to be ground smooth and weld 
atter removed according to standards agreed on among the p a r u e s  c o n c e r n e c  AI steel to be coated must 

· blastcleaned to Sa 2 - 3  (190 8501 - 1  1988/SS 05 590u) wth an approved a b r a s i v e  It is important to manta­ 
this standard until the first coat has been applied, If the steel changes colour or rust bloom begins to form, 

is reflects improper control with the dewpoint which makes counter measures, including reblasting, necessary 
fter blasting, the steel should be vacuum-cleaned to remove all dust before application of the paint. The hand­ 
9 of the scaffolding should also be performed in such a way that dust will not contaminate the paint work. 



CI4G AGEN 

HEPADR? '  
15500 

Le a c t i o n ;  

tecommesed ; 

HEMAN)UR 1550 is a two component, nine adduct cur putenolc epoxy (noval,cJ 
paint, which cures to a coting with ecetent tcsittncc to a wide tao of ctema! 
as tabulatcd in separate CARGO PROTECTION GUIDE. 

As a tnk tining according to the clecte P A N G  SPECIIAMIO 

Maximum 
Ory: 
160C/320T 

In water (no temperature taint); 
50C/122F 

Wet rervice temperature, other t iquid 
Consult te coepunu C G  P O t E C  GUIUE. 

waatitit: 

Accepted by Lloyd's Register ot Smppg as a provisionally recognized cc0or r o t  
c o a t ,  
Approve {or potable water Dy Water Rescarcn Centre, Great Gt, 

Subject to confimatin 

PHYSICAL CU«sAaus: 

Colours/Shae nos. 
Fae:t 
Volute: cl!s 

heoretcal spreading} rate 

Fish p&int. 

Spectic + t t y  
Sartas cry 
Dry tot:uct, 
fully caret 
v0.C 

01twit/11630. Light re/50900 
Flat 
68x 
6.8 m/ice · 100 micron 
273 s0.t./US gallon - 4 mits 
26C/79F 
1 7 / l i t r e  -  14.2 Iba/US Balton 
23n0 a1 20C/68F (50 1517) 

6(approx.) hours at 20C/68F 
0days at 20C/68F (See REMARKS acrteat 
322 @/lite- 2.7 1b5/US gallon 

1 ycot from time of production, Depending on torte conies 
mechanical stiring may be necessary betare sage, 

ne physical constants ate sutjcct tu normnat marufactuuiy totetae 
further rlerenc is made to 'Explanatory its" m the tempt {iaa:­ 

epe+let 1 

Uae 15509: Curing re 97580 
8.9 1 1 b y  vclue 
9 3 . 8 . 6 2 b y  weint 
Artez spray Bern (touch p) 

0 8 1 5  (2%) 0819 (2) (See: feta+ 6 s t et; 

'  hours (220C/UT) 
0 1 8  023° 

150 :00 t/2200-2900 • 

(tee 46y Ua1 ae inhatree' t tee to a t ' u { e s p  
WE'Ct'S TOOL C L U E  S961 
100 micron/ mil (See RAArS overteat) 
150 micron/6 mil 

36/2 hours (20C/68F (Sec REMAES aver!eat 
21 y (20C/68F) (See EAis overte.an) 

.... .t 

C.teat l tot 

uahic.stet tts t t c e a ,  

l o v e d  him ticket, w ; t  

O e t e o a t u  inter«at, mn 
Oeteoaty rte+eat as 

pph ton m e t e  
wet {ox.val j, 

'ot hut, 

APPLICATION DETAILS: 
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hn t h o ' n e e ,  
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for optimum performance to the full range of chemicals in accordance with the main CA4GU 
H O C 0  GA0f, nbrariv ht:tiny, to very near white mctnl Sa 2.3, 55PCS0.105, with 

tce pwofite corpomlimy to Rutotet No. 3, AN10,  Kcane-ator Compatatot 0G/5, ot 1O 
C o u t a t o r  Roup Mcimn (G), 

C o o t  te cOc3po0in, CAAGO (AIR PAIRING SPECIFICATION 

Ure only where application and curio can proceed at temperatures above 10C/0T 1he 
tempetuto of the paint itself must be obove 15C/59F, best results arc obtained at 
17.23C/6273F, Rettivc humidity max, 006, prcfctably 4060. Apply on n ry on ctean 
urlace with a temperature above the cw point to avoid condensation, 
«vie adcoate ventilation dunig application and drying in confined spaces, 

Consult t cocooning CA1GO ARIER PAINTING SPECIFICATION, 

'one. 

t 
t.ti@um ttl dry fit tickncr tor the system is 00 micron/12 mid, Atay Uc specifies in hire 

hi tt«cnes than in«ficatctd cpcnding on purpose and ate of use, The will otter {areas ate 

nu m y  influence trying time, 
M i i u m n ;  

3d0ys (20C/68F between cact coot 
36 hours (20C/68+ between 1 and 2 cat 
24 hour3 (20C/68F) bow¢en 2 an 3 c a t  
21 csy± (20C/68n 

Rout'emsor_n! the suAce in necessary if the maximum ovcrcoting interval i cw:ceded, 
e torourly rixcd ASE and CUING AGENT must bc prcrcactcd bcfotc application (15 
outer at 7(C/6G8'I), at o;her temperatures, ptcc see APPLICATION INST(UC'IONS 

Keep n o w  nt no asolute minimum, Do not gilute the components separately only the r t u t e  

He<irtanc to the widest range o' cargoes is provided by aaditionat heat curing. tee APUCA1IOI 

I!S,UC»ones an CAnGO POrECION GUIDE. 

ta«e wth ere. Sc'ore nn during uc, obcrve all safety Ibels on pacaring, ao paint 
coot»wnr, Consult MEAMP'EL Material Satcty Dato Shccts and follow all tocal or national safcty 
crutntonr. Hateful or 1at! if swallowed; immediately sec medical stance if swallowed. Awai 
n a t i o n  of p o i b l ¢  solvent vpots or paint mitt, os well as point contact with kin an €yes. 
poly only in wet vrntilted areas and cnsurc that adequate forced ventilation cit when applying 
p a t  in car'ied spaces or when thr air is stagnant. Aways take prccoutions point the tiks cf 

e an e+pl0sons 
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Use la contact with potable water; 
Use without contact with potable water; 
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Te wet film thickness must be 150-175 icton an t bu t e a t  tet'ult!y." 
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special importance that u continuous, pinhole ftct_pawnt fin in outate at applicate 
each coat, An application tcctuiuue vwlich will ensure good fim tu:matron on all p 
surface m t  ba odoptc. It i very important to use nozzles of the cuntcct sue, ic,natp 
too big. Select mall nozzles for spay opptication of complicate uuctures, write tag: 
notes may be used tor tetulat surfaces. A propct, unitorn cistance of tie spray tun 

10 the surfocc. 30.50 cm. 5ho .. ld he .iimcd o\. To ull1.1i11 i:oo<J ,1m1 :.:cJdy .i1,m1111ni\. 1:il 
viscosity of the paint must he suitable an the spray equip@sent mutt te sufficient 
cutr,ul orc-:.:-.crc and capacity. At h,f.!, wo1Hi11� tcmpc1J1u1c�. u:.c uf C•\::-. \I\\C'\C'\, f mj:-.'i i.\ 

necessary to avoid dutsnty. ' t 

n,c palnt loycr mu�t be opnlic1! ho.,mccnou::-,ly uncl iJ::-. cle:.c to !he ::.r,cci(i,:-�unn a::-. I I 
possible, he consumption of paint must De controtte an he;winers u t t e  
nwote beau¢ of the tik at at emu! etc a d  sols nt teteoti@ 

Furttcnnote, trtat cat mnuA te taen to covut uu p u n t s ,  tat hes ol tulle: 

ctc, i s ,  on tee area a tripecoat will usualy tr teesary. 

The mirimnum sface temperature is 10C/5CF 
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n a r y  ftm tticine of 100 icran, wt a teel temperature a: !}t/&»t,a t .  
air humidity of maximum 10 ant adequate vcot!ton, 11EM+AU 1bt ail tie s 

toucn after 4-6 huts. Unger these drying cont9pe naint tin w.It ace;at ; 

t r a c  ttet p o t t e t y  IL our, 

The tecl temperature rt be above the w post. a rule; st ttrnt, A l  
temacratutc wwchi 3cyF hove the tow pout can b orated 0ts 

ln �cnhrtcd ::.1i..1ccs. supply.)� .idcqu.:ite .imaunl of fic.:11 .iir -�!�iinr • .ii,111ic.:11"m "�"1 ·1 
ring to aget tnc evaporation pf solvent..+, . . . s i re . r- . » .  

%  

e  me<mum surface ternncraturc stout preferably be Lelow apprornately 
30t/U6F. In a warm climate it is recommended to c a y  out avptrcatwon uni 
owhtrne Application at th tevnpcrotures, p to a p r o s t l y  10C/105F, 1; 
poibc, but extra cart m t  be tntn to avoid poor hhr tonation at C C C 5 t  

pt,dust 

te actual climate condiians at the sutstatc c u t  pptcatiow 

AM place itfiult to covet property by spray Duplication tout te: tie coated try 

bruting inneitely Delore tne :pay application, ypicatty, l e t  ape coat e a p t  
a/er Ame fit fut coat an the second stnipe coat ater the Secord full coat. 

Nate: in tne c c  of c!d put corrode steel, pot&tu ct a lutt, tr fit; so. 
tecammcnce to otta better "penetration" in tte fine pn. For t s  purpose, it r 
tetea to «date 5.10, Applicaton by trust is t e c e v e n e d  are fate ttcnes,, 

hat tme uracer turteu'only 

Dslt and curl! 

Stop coting 

Mlcro climatc 



Catect formatlon of the paint film ttepen on nn ndeeuat ventilation tutit + p '  
fte following firtcn. t loictivc for obtaining actuate ventilation, 

t r o t . r i f t  pt8got 
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his vcutilatlon mnut U maintained for a pctio corespondir to the minimutn 
overcoating iteral, Curing the following period until full cunin, a few it smidt 
win raffice. Take actions to avoid poct cf stagnant mi, 
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Safety precautlons may tcqultc stronger ventilation than Indicated above. 

One litre undiluted H£AMP\Oun 1550 give oI in total 79 fires solvert vapour unti it i 
cortctcly  dry 

e lowcr explorivr liwt. LC. is3 1.03. 

Beccusc solvcnt vapours are heavier nan atmospheric air, ctfectve ventilation tccuirct 
lour ventilation with exhaust from the lowest part of the tonk 

provided tot acquate v«nutation, tccamrended teiativ humidity, snccifee am 
Iicncss, and recommended mwrimum overcoating wterat are kept. the f a i r y  
c i t +  A i r s,  ate valid; 
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o t  curing is au.complied try cryogta hot care ol rninc'l ohnrr lutiatiy oil or 
we·peatle oil to p o l e  tAcr ;mnpeatute in the tao ! Goy;Ac"r g e t ! :  or 

(t,/122F ta IC cay Chic: t c t a c e r a y  a!so tc tne {er po:tcuring, But el 
ate+ HEMPEL': wt ten aposat ctcrncc vs mode to {e CARCO POTCC-ION GUI 

four obscrarce ol the above stated venttation an relative m u m i t y  t! e  fellowing 
ovccontin, itervats in teaion to the (tccl) temperature ore vlid, 
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e  writum clave mumicit telotr et cwtcn te cants rneuht not e e e t  Mp« 
t the steel emuetnute haul! alway le a o u t  the «hew pout, n poacte o w n  

t r "  above te thew po. 

l e  pay i not rcrptahtr as tie wt teace the protectwvc c h . t a u t e n , a t  t  p r  

vet kr tater t clew cith«cult Ley guy cw t vote! by any +es,ate 

t  + , p o  v e t o e s  w e ! e t # l  

oh1 po>yr at a right a w e  to a t  atret i t } m  to at.er hrs,' t t  
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Just or brasiwes wilt havc to te temcdie, 
Surface ivcgularities such as cry s p y ,  a up s .  cat:crate acne or emnteq 

' 

fach layer must be apptic homorenecuiy awn u meat a t e  the specification et 

micron dry fm ticncss, as possible. he consumpton u paint must be controlte,, 
an tea; layers rust be avoioe because ot the tis of gorging, cracks and solve retention, l  

'  I  
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+ tatipapen between layer, for instance on the bottom, ss meet, @rcut car 
most bt taken to avoid a r a g :  a! otcrwc intact zuface. «en u s e  meutaic; 
ncans only phwweint eqtpent  shout A use, crutat an&et st tcuonwnenec 
w 0 i t  sandpapering on tan of veld ar iteutatie or neat to rticat tut{ace 

T h e  fished coating must appear o a homogencous urtacc witnout pores, runner, 
pollution ol any kind, 

Dry fihm thicknesses; 

te n020 te, 

rust be lower than the m i n u u m ry  flmn thickness, an the toweriniviunl 
,nc,,�u•cmcnt mu:a ti,; ill lcu,;;:. (;Q·,"o of \11,: minimum ory fdm \/\,ckn,:�.�. i.e. 2°71) m,,;
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Dry film thickness controti no to be cored out within the fiet 2d touts attet 
up;plication of fiat cot (20C, Sufficient ventilation). The measurement must De ate 
out rug an electromoynctic cry tim tictesg eute cahbtate with grims p t u c e a ;  
mcot steel substrate, Ihe mamum e fim t n e s s  can te evaluated accord 

be minimum dry fr thicket is 300 micro, the muxiun icneg to be anee, 
0proximately 600 micron. Te minimum dry fmn ticknczs is evaiuotcd accordiwj 

the 7S05 rule, i. e .  no mote than 5 of tie total number of inorviual measurcmeu· 
'  

Tahlnr lato use: Do nct use tu tank before the coating property cure. W e n e  tut Afore taking the tar into use or potable water, fill twice wi t h  wter eacn tan 
peiod of no tess tnan 21 ours and finally lust» with fresh water 
I ; s o !  prcat importance that al camcgge ta the coating is tepa@e 

hat be a&jutted to ttie tucnun proccdure 

i iepait shalt Ue stare ap as soon as possible. Repair of mountuws tor t o p y . t i "  ust take place in connection with e dis:nantlin of the s t , S .  e  t e m o  or ii 

i 

The tcpalt process:  

The extent o a r a t e  te, the coatit can tu t v a t o e  by towwater  tet. W a n t  

ta wth ctean ta.ates t; eans of te tank c._aring a c t e  ~ntd rote t u ;  11c;i:,n1' coils un lilnk;o�, ,-, cov.::r:!d. ;,i:01v tnc weter to sty for n11n,mum 3 o.,ys, ;ill{ 
tic period tne tank is emptic and cteanc wit ctean fr@st water to tcmov sslis 

- % - + .  s- k s \ kutt ee .a  ad  
Gcnrl: Before mechanical ca:tent is carte, zuu'aces t e t t u p a u t c  has t o t e  cleaned for any saits an ate: c n t a n o n  

he sulace preparation can tu cxccuted by p i n t o  a c e  
ethemug, cores ot intact c o o n  and st@ply a n t e  t  

Clean and wast at E E L S  TNIEi 0us 
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w p a u p  t o 1 s q  m  

l e  a ! a c e  pep.utlon m t  e  e«cuteet t vacuo la.tin or opens et;le D r  
o  that the steel ho a proper roughness, ant a c t e n n e s  to Sn J a & d i  to t& 
8 5 0 1 1 9 8  Te overlappiny, zone must be sanded or wcep blarted to e n t e  a  good 
t l t e  0l the 4er p,rt 

Clean and wash wit HEMPEL'S THIN 0845 

Touch-up Dy brr.h to lull him thicne wt minimum coat at by ! a y  cat 

t P A p u n  1550: 

Areas more than 1 sq.mn. or ntcas where.cvetal damarcd spots nro concrttted, 

etmeat Repent the oiinol specification, 

t o t e  with care. Ccfotc and during uc, observe an safety labels on nae:w mod 

int containers, corutt HEMPEL AMatctial Safety Data Sheets an fottoa a8 toe2l or 

national atety teputuion, Harmful or fatal if swallowed; nreitee serh edit5 

itance if swallowed, Awoid inhalation al p o b l e  olvent vapour or pit m o t  

well n paint contact with kin and eyes Apply only in well ventilate atcan pa' ensue 

hat aequate forced vrntlton cits when unpiyinr paint in confie aace. or whee 

h air i strnant Alawys take precautions, apaint the (iis of fee an t o e  
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