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EDITORIAI,

Penerbnad .runat Kajjdn Teknot.et (JKT) tr!kuhas |cknjk Lini!ersilas I arunranrgxrd
krii ini rncmuat 7 (rujrh) nralnlah !ang nrrxkili bidrns-bidlrs jtntr 

),xns ada di fa[r]lhs'lcknik Lriivcrsnas lannlmsara. tla ini $rs!uh sangar Dr.Degolrhtri[d srkati-!ns
nnrdrhindrhin drpal inenrb.r katr konlrib(i leDada n6ke.rba r!m lonrbr!a.

larapeDulk kaLiini bnkh hanya disakili dlch civnas Onilcrsnas rarundra$ra, teraDi
j rga 6da bcbq"pd 'cl'1 e". 

' 
dd oel, mp n. .r.'.r d lud' | \ I \e. yJ ., : rdru.al teh i^

Sipil FI Univesnas Lanpnns. lLtr$.r 'liklik Mesjn FT Univesna LamFunJ: dan dej
Judrd in' I \|e.tr.r.\e'.i ..8 'g' 'lr

Bidang Anitckhr diwakili oteh I Gatu) makatah yans memhahas Fnla.g *rukfu d,sar
sebuah banlunm yang ada dllam bidang asnck$r. Bidang Teknjk Sipit lans diwakiti I
Gant mak.l.h ymg tucrnbahas Enrang pengaruh ,1/cr re radap detbmasi temanen
canpuran beraspal BidlDs TekniL Vcsin dnralili oleh 4 iemfal) njxk,tah Jan{ be;asa darj
nNrnNi luar 2 (dua) n.k.l.h dc.gan balasar r.nlans Fknik .&red4rrr,s umLtr penenlun
kched,ran mesin /.rer -r, dan ptentialiry and dranbrck.h the dprti.ahn .1.;oEn!! hu
ahd iE alla! ni a ahobile nldtrrr),. Sedang 2 (dua) makalan dart Jurusan Teknik Mesin tT
Untlr memb.has lenlang idendnkasi keteGsan perhuk&n matenat p.da poses bL$u
dengan kecepatx. totonsrinseidan pdnbahasan mengenaipcta tcndati proses rebota/dr,(./
ripe STI) di PT. a. Mlkalah ilniah dengan pcnbrbasan nengenai pc4todelD ltufnnan
dald pemcnngan dan implcne.r,si enkipsi da$ menrp.kan Denak;hn d i Ju.uen
lc[r'lFl. 'o r.b,E.,' J 

',Lr... n.,t.,.ddo!,-,rF1l_,
bidare ilinu tekni[, d.n sunibcr dar-i manusia ini, lkan mc,nberikaD krxrib$i d;hn N;ha

'nenhg[aan 
nutu jmlal Alls dNar rcscbur. rcdatsi ireiD mcngucapkrn ban],ak rdirna

kasih kepoda seluruh ncnrln yang tdtar d0r lkah rurur serla dalrn oci; san.litkT rr,n,
M d ,.1, J...r '.,. \. 'r Ldf" .\ip,-p.r,1

nflrerbiian 1!n! r[and, mne

Akhir k.1{. llodaksi b.{hmp dr r n.nluJro:j keDrda sehrf| rckh EkaD.enut\seni
rJlon pc r l,.Fo io.n- .. r"'i \..rt.'r. t..1...ir l-Jr toJ t(r I v-r.
dan l&Dlk Elektro) dard turlt srna trerpanisipasi drlaft u.ohu ;.nr.bn",n ,l,npc-.,,,h.1; ' l'r 1 ..'r '.r' ,h.,JL., tr.J,., p,t. .m.hr".1 .- hrJr ...,rg
JrnJrri! Selr'r ndnl,r



PO'I'IiNTIALITY AND DRAWBACK
OF MAGNIiSIUM AND ITS ALLOY IN

ON THI APPLICATION
ATITOMOITILI' IN'DTJSTRY
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In, Suknan, l
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lrri'l' ''j
',,,a..,r ":-"..Fd'krj nfqik rn d rtun hr";,.; ,"""!.",r ",i;,i;" ,i;;rc o..",. :,:

INTRODIJCTION

, Tl ,lc d.. 
'r or {,, .i I h,rJ ,.r. f, :. .,.,..r_i.. 

Il-. .. 'd ' 
in. .L '.t '. 

.. , i ,r!, ii,,t .i .j ,a r o'C\'r \'-. -gd..dp d... .,Jl t,-. ",.,,,.r;,.. o ti,t
'. r \F1 i\. , p. .o t(Dseofncrdlicmatcnrh in lilhl$ris|r drnru- on cor.p;.d r,,r,,r 

"lp" 
y..,"."";"r,.-

r,e.,n.',r \e r '' I .lrr , r .. ,. ,o q \. ,.r( .. r. | .., '".ed ' rl rr .(o . j,t a. rr., Jto\ ..t,,r,, , ",., ,",some b.d\ pars M.snsiurn h.s rtr hishsl $Ele,h 
",.*,si *i".r ";,i.,:,,."j;*ioe,ei.fl ,.f [(e I ..cir f, , t. .i.r .. ,.,\\er.

rlJc .r' io. p. ., rrooi..j.p.,rrj rJ r.. I.ier,..
- "l * 

"roc,!,. 
o.. ,.-. o,..,d,.1or,. ,!,bI t..r.,- a, | , dt e..r ocKr n.- abi. .. r. .ot oer

i'lJ.sl-?,.:l:..-.'rna3.o' i-ir .r,pr..rr. 1,..roi I J...J, 8"",-. \r r..!,,9..a ,t.rr._,... .J.,, r; h-.,ngnrtrca.r srrslh olrasrcsiun i. a!.fuein{ atir(l09,iper atunm \r.ndwtde [].6.t51.
. t9 .'. r .te.t,.,r,.,ooo t..,,,1 -fr".l ,.....: , ,ort ,.,o . . t . . , , .,i 

. -
01 pinart imponance. Magncsiuh and ns a oys hare I ririLtr so.rL corosion .esisi;;
undcr Dorniai a'nbicnl .on.hjon_ bnt il lcnds r. c.;!dc {,ongb, i. cil.ride. sr|.rle. .aibdur;
and nilrarc containins solL&hs 12,4.5,61.

M CNES]TINI EI,N]II1NT

..Magn$iu'n (M8) is tu rri ,.on abnnJrnl nrrlllic cLenr..r (ab.rr I5%) in rtre',n| .,rr. r.,".-lr,i,. V ,Jp,.,," .n,,.,Io,,.....,..t .n.o{{.bo-r .ioo ,, "i - , ,,,or,,","i,r!tro.(.).t.1



lllagn€siuD is r lighr silvcqarhilc ndalli. cl.ndnl .l ih. alkiiN c.'1lr \crcs.
occu ng pinciDlll) is,n Crrdlirc (Nlgcl KCl 6llr()). Doldnite (l lec( ) I (l!(lo.). rrd
Maer.sirc (ivlgCOr): uscd ln hghr {.ucrutul.ll.vs. with s}nrbololNle l\,1lgnrsiNn h!s dn
alo.ric.rmber l2 d d.niic qeishl ?.1.111 and \aleDcr- nlnrbcr 2 Thc reLrlrvc dcnsiry 01'

Nlalnesi[nr i\ I 7]3 dnJ mcllin! poiDl on 651_Cr PUN \lagrcsnm harr r cNnrl nnrrtr.
closc packed he\xg.nJ (hqr) (r=l20llJ c= 5 2002) [2.1.]

V.gncsium elemen( rva\ irsr isollrrJ rn ll08 br lho Frglish scienrGr l)al!. blr sds
not untl 1352 tlul llunscr den.nstrdi illr mrgnesnN nrcllL coulJ bc *o[lrd L]\

electroltrisol lnsed mltdrous niagnesnm chlo le, magnesiun beirg rLcascd .l thc crtlmde
and chlorinealrhe anodc.l r c.ll

A Ctrmxn .onpan,v. Chenrische F3h,ik G,iesheinr ELeklrcn (Dos 1o!\! rs
Mig csnnn Elcknon co.), lir$ exploned $e connnercial positrllirics .a lhe electoLytic
frcthod of producrnrn in 1909 Br' dc 1920 s. {l]c cl.ctLol}ti. ptuccss hal b.cn \orle{l our
on an induslrial sc.lc afd rhc netxl bc.rme x\r,l.ble in commdrciJ qrrnrnlcs ro uni! ns
u\e i\ a { .rural nulerial.

loda), .r-lnesiunr is bdl ir a Ji\.rc ra.g. ol nydrcrs rnd xtpliclliofi. ea.h one
c\ploilire rhc rii!!c thysic"l rnd nre.hdnicrl Fote ,€s ol the elemenr rrd ils al .rs. \\'orld
F !.ri.n .l nraenesium lolds 41 i.000 tnnes per ammr and rhe figuc s i $cising
aDrulll) !s rbr li!:hN'cilll propcnics ol DalNsnn alloys ar. lscd iocr.nlrngll r de
nulomoti!e ,odu*'l rs i mehr ol red cnrg \veighr. i,1.,tdri.g lnel eficicnct .rd Lcdr.il.!
srecDhols sas onissions. tl5l

MAGN[SIUJlI ALLOYS
'lh. pi..ipal ncchankD {hi.h magrcsn$.uy $rrnErbcn lllors is precipiulon

slrcoglbening, which uullt Ln!.lves al,niour. conrponnds. MieNsirn alL.!r hxrc born
deleloped tbr a variely of appLicarions Nherc l.$ dcnsity k in.rd ,nrNnr thu strc.slh
'lablc L crtlainsrbou{ li!rsallol.omposilio0solcasringma-!nesiLD xlLoys.

Iable l: Allorirrg eLenrcnts !s.d nrdicca$nrghdsncsium rll$r.
The clencnhLconrposnio.s are all g,ven I Fercentase $cight ( Sl M B 9ll ll.1J

Vogicsiuin alLols are desig.dred ds 6llous [],141
One or lrvo preix lettes. indicatiner]tr lri..inal xlLotnlg eLe enis,
'lM or lrBc nlorells, rndicdnrg lhe percenLr-ge ol thc nriJrcilal allojiog eldoreDn.
ron.ded.ff to tlt rearest dccimal

A Letcroflhe alphabct. cxc.|r ihc lcros land o. indi.arins rhe {i.dardi,cd allo!s. \rirll
dino. \aridtons,n cornposilron.

Thetcmperoflhcmllcrial. nrdica(cdbr tlic sanic synbol\ scd ror Al rllovr



lrore\aDplc. r|. r .\\ AZr)ta n rodir.rcc rtrlr:
th.llir.inxtai|)\rngctcnr.[rrenttrn)irnnjir.!p.rceDr.rorr{ted.ft]and.o.(Zn.t
nerccr0
Tnc ldttu a. rlE rh,.d .r0 ol re i pl,rb.r. indt.des thdt h rtre ri,nd xtby nrnda izcd.

-" : '" -. .,.'c.
'1 i. .'. .. . .., , ,. . ,i.. t:

Tli..llolirc dcDi.d rn. ,6 iIrftrrii!: ol.Nluicju,n xnots ca. be rti\ ded do s.eratlcn.s as lolllnr:
d ,oV, .., ,.qt\/ , ,,,,.,,,

L, NIiDo.l.l. nrn! Sr.Zi.L..ftr.rxJ Ltl. IDpurirlcsr I o l! \r

POT[NT]AL|.[\' ,\ ND Atpt,t(.at)o\ IN .{I1o\roi]tr.I INDI s_t.Ry

\,rc,! I \\!! .irL l.r Srlr t?r. \.r!M.!rc\ trr

E

i

Thc oorenrixt 01 nl-soe! rnr rtI nr
nrcnsrh r, \c,shrf.ri,,. !o.d cr\ rbjl,ri jnr
figuc:AlnllN$l7.liJ

AFplicnti0D in duto 0bitr Indu\rn
\4agdesiu,. i nj.reasin!h b.$nrjrr!

p.llmcr conposir.s ror .A,t.t" n."t,i
perlonrafce r.quntDreoh lhe \.]!ht

!c.errl c Lhc \err high
xs orDlnii.D f,grr. ard

fisure I \lachni. pnr.rNecded rl rdli nr \, , Lr qttor R. J|\r u I tr-r k5 n

1'

in ftmcrn,c aherd&ivc 10 s.et. a rni num. aod,.il!.rid duc b ir\ ibilnl h ,r.d retri.l,.
rclr cdrns harc hce. oradc pDr\iLrL. bl rbe



\, h 'n. \<i hL -..\_- ' 
.1-. 1 oi' ' 1 ' (

$eighl ollrrs br l0e! since lgTs.Nnhou(..rftromisne \'lir) l lll
Dosidc thrl Cu$oncN $!arene$ oI ]ud! .ticicnc.Y hxs bee' ma'le irore acutc bl

''o ' T PiJ'
,....r; ,il.'..r I ! ' d'e.'i Ii r
^" d,,*k :rl J '" "
i." ."'. .". i.,' r'r, .pr i. ro d

rl,c .kn jnn' ii{ .,D si I ' "l' ! -1 
" 

l'r i J

I
;40
:30
3?o

t10

?0
€.

fi!uL. L P.tciti.llciehttudNlior hy dsins nra-lnesrm !lLo!

There arc sone co non.nfhcxtions.l mrsr.s m.lLor ir lltro.$bil. fduslrv a5 on

Table2. M.*nesNdcoNponenis.uft.nrltused b) cx.n.nrfacluos [7.11).15]

DRAWBACK OF ATIILICATIO\ IN ATJTON'IOBILE INDT]S'f RY

Evcn lhoush lltre arc sone polcnriahy nr lhe rfpllcation olmagn.luu allo"\. blr lherc

arc some reslrictivelv aDDlicarions olM.gnesiun allol i. Aul.nobile I'rdu$4 ruch as poor



iffi.,, r..ti,-*"*. .""r, ,.skrrrcc rnd rchrnrl! hirh of produdnm c.n ornraloesnbl

Corrosion Bchnyiotrr of\l.An$iuh AIor s

.'lncreirtivdt)porrconosiiDrnnrnxnleolnriqnesnDrl.ysnantLj.rtsnj..rhichn,.'1 'oI .,.....rr. !. ., , ,, .,,,,.,.;-
-:-l,r l '"J "' ' ' ,'r '\ jr .(n .o,.cJ,.

o I'o, . ., I .b. tL,t i

r o lr.oF ,.,J o. .,. .tp.,o.
.or"i,'r " ..-,, t{ , 

", .., -, ,.noo,,F ' ,1, .. r.. ... ,.b I' rhe llli.rot:tu\r,!e cnr.r d,. Thccr'llcr.l \,tichsirncnre

. Increlsirs ol imn,.tckcland NpD.r .onrannuiion ofmaancrnm anors trill dcr.as. rec.nosioo rar ror n€ AM xud IZ s.rics rhxr c.nhi
".uta 

r," n,"*-t,ot ool2,i.'" eanrse rk iron toleran"

The cuict ol Micr.iru.rur€ o. cohsion beMvi.r o': -. .,," "", ,,r' ,.r, ,', ,':-,.",:',,".1' ,,"",,,:i, 
",..,,'- ,...i., Dor I r,. .,, be 1,,sdd..o .,r 

".,.1,"-e\pc,,-1',t c.t qi.,o b (,,.-. ,!.,o- ..,.. i. ,i,.." vi r . '' "'-,.
lhere m tuee lypcs of Macncsiun

ni'cro$mcr@ phasc: Ms.rphase. Mo-
lphjsc, and eLkcri. phasd tl! potaizdio;
rLfL\ !leir ) j d,cdrL rtjrl rhe Nf!.onhJse,\Itr norc icri,e n!n qirh. L0r.r,n
Folentlrl apFoxt.ratcly 200 mV lolrr rtMn
the curectic fharo [],6,9.12

TnD ophasc (Msr^l t hls a d ,t
cllc.t on rhe..rosion rcaclio.. Rhcro n.,n
be an iniliator olconosidn ard ir aho ads as
a badier lo cotrosior sro*rh nr rhe hdtir
hr eencral, p ptrase has a e.od ..sosion
Eisimr and mnnaltJ,rol corodcd it
extosed io a sodium chloride.

Tnc bcn c.trosi.D fusisan.e t(
obhine! shcn dft G a fir gah ot.all.y;

'n'doslruc(1trc. 
Thc p phase forhs a ietwork

lhc olcieorcrrs oD rhc \rttwar!rco,x*ior !erlir.nrn.c ol.Drxsncsunj if hrrlq,alors
\r .. ' '.. ,ro l' ji ,.,J,nr.,.,,,
r ren itr 

' 
rold nltrbrld\.1 nr\ i,.

GdnjrD. zmc. *to,n. ".t .it,.. luve hld b mod€rt. xcrcle,iril! etiods oncorosion r.re ofnusNsnh iloys

Fisure ;l Polarizarion Cu(c f.r p. t
eutectic pbase ot\4s allo)

iro!nd rre d nrr n qiih .11d\ corosi.i
tbr. lonJ qurtr) .fnrrtnl! 

",t"",,,ne,tor,
banrec ihetu \i lr,!itm.ronLr.rrtrc



The Polarizalnrr cuv.s ol ll Fh$e.
eL. al...ssho\n.n Fr!u. 116.,)l

Tbe N..and. all.!\ l\onndr is
as a nor nurnesirn.lnN rilh h.r.r

d thr\e a d ll til.rr] Dliasc xre Dr.s.nted hyc.Sorlc

raadtuliro l\tiencsiior lhdN.r) hrrc bron Dldnced
...rp,rsirart. as nr.lrn iD I rhte I fr.j6l

CreeD Rcsirtrnr RcnNrid oIy.Cn.\iun 
^llor\'l h. nidi.crn.nr! rre 0lnrgJi.nunr in rtrc a o.xnne ird!(,) Dr.s.nrtl,ts in diec.$

applicali.ns b.cfbe.rt). h !h p,orhcr \r!) oldrc dl..jnios rr,oc$s no\;lsrhod,n.r
l \l , , .'. 1 ' 1 tr.,. ...t'.t ,, J.( 11"
nfplicatiosftllir.r!.rlls\ciThelidgroqr\bas.do.lho\ls,Al\rlrcmMdNIr_AlZ;
slslenr (,\N and,\ZrllrrrJ lft:. rlLorshse beef dcl€Lorcrl 1'0. qoorlfo.nr lcD.c.arure
'q l ' . J .,.4 i, t., I o
rheMgrll,iyr N.d,, r(!morir'. rl]tlicrriurs [7.16]

The secoDd grouf il xlli)s liir b.$ l.lrtlled lljr nn|rorcd cl.varcdremFratrrc
lre,nrorfc.. li.s. rllor\ I o blscrl. lo. dre .mn pirl. on rhe Nl! r\L JtLr hd N/ig-,\t Si
sy$ems (AS al.t, devcl.|.d br \'$ i|tr70s Tnc,^srlors(AS2l.r\s.rLr.ftir,ntv

their gd.d c'.qr Esisnn.c. harc coe disad\rnmer\ dnc ro rhc c\ldrne, ecdhaddni;ns
Thc Al xilols .lso trxre ortr' rho .o.riIg5 !Lch.r p.Dr drecisr.brlily, high oiidatior rale.

225

25

)2

Prodnclnrn Cosi ot tldgncsiun A ols
Despit. nrgnesnm h.nr! rburtxnr. il has bcef rerll nrice 6 c\-tensiv. as aluminuto

in reccd )err (l is 5t One.tth. 
'c6ons 

1or 1h0 hish con js rhc rclrli\elr liN dcmand nr''agr .i.r'. rvrr,ir ..r' ., d.o,,, .pe....-.ro.J'dli o ..n , o\ r..e.-\ ..o,:o,i,"ron,kcv..l:.r'i. .... dl. e. ! . .i.tr.,,. -. -l
The co$ olnE42 nrrtes !t r.. eyD.nsivc lo use jn aur.orobilcs an{l ahcrnarives },irh

o. | .j. .. bd..J., r,. vg .., )..f/{CX alLo/ r rcr rrc'i d|o- -.(r'.f e \or,d" r..iu..r..nat.o
developed b trcel Lhe Dccd iir.l creprc.isa.r maenenumaltor.
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I ilhr 
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