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Enr ar I r ;risvl:Lrlhai rrr I

Su:lcti:lc:1. tlrgi,
are defecls whiclr reduce the tluality oI the r*eld joint

rir[*t1., ilf (t]e pn)du{t. Horrrrrr. thtrr rru stlll
\\'ci.l qt,rirll i: lltc Lci t(r ,ir{tiltr r ,-:,q,.1 .\lSl .' -l

'taLrrlt-. !tddi j,)int. Irr gr'ni'r:rl. th,' qrlrlitr i'l urlrJirrJl
joints is y:en lrorrr scrtr:rl thing::, rlirlrul\: nussr{ -!iza

ronrrtrlirns tlut har r lorr

graill size [9]. surface rcurghness

I10l{1 I }, teriiri}c sh*ar s.rcnglh [:J. hardmss vatue { l3],
ard ftilure tlp€ ll4l. Thc rluality of the AISI 3ti4
stairlcss stecl ioifit cnrr k mechiurically improved *,ith
variations in surface ruughnexs befare wekling. It can

rvith tlir: of curr*rts. Aernaling

*rattrial .l{ll rt ilh a sir.r, a{" 175rf,5 rrrrn,
rt al llj brtrrcilll thc

i* Lui: et al [51
AiSl X)"1 :;teei :ildi$e u$itrg :tittx)pait rclss
u'iih *rr 10 gm on the srrthce dlat affetted th€

7 jsr)odr, !ri(h rurrt$tj r)[ 5 k.{, (r

h.\. 7 k.t. arid tll:ttrcdr prBsurr* ilf 30 p!i. t{i. atr(l:f} p\a.
,.1ftrr the sprtitrttr ir tumpldtd rrclding thr rhtur (rnrilr
strtngth Lr uualr:ed rrith lh* tr*silr tst *rirchinc
{ir1tlrli*n srftrart ir usr*! tt s*uriur thr
oi t ltt nuggct .joinl {f' rr*it( tru(e rprl rr tkl ing.
lhal lhr turxrllrrr tlrt tdrl surfar:r .ird*t. !he
Itarilt rlrer;.1!h i:tr:rtag'tl :rnd thr
nuHFrts 1r:rh Lriier" In tdditiorr.
rreldfuig currsnt, :lpnifir*nth ilflH:l
nuggrts. Il:rrrd rin ihlrr tr({} ph*nrurrtna. it ir rrxrtlurleC that
tltt ruhtltsl rougbrrtsr vrri:rlir;n trl tire
.i{riill.rtri*s tlrr qualit.r ilf thr rpnt prrTid'xtrr)i'l +itli the s*irc{ion
,latlr-r lrrn* R{sfutsd*e $p$a $cldiag, the qualitl' of wrltled
lil{cl rodr prrt:u re. \uggrt, surf uff nru8hnrss.

r r -.t iii i rr':titci..l.

Th*rrir:rt. The grl:ri cf this investigaiion is tti :*ee if
thcre is n lirk trdlr.*en nrughrnss viuiation lrutm€nt afil
prcparaii{xr. *.ith wrlding currllnt sck{jli{ir hrr AISI }il4
slainless stre I mr{eriui to i}xpfovc the quarlity of the jr}ift.
?lrir tesealch i$ iflrp$$itilt because the pffipil:irtkln $f
milteri{rI$ uoith tariati+us in roughneus rrrill nr&e the
adhe$i$fl brhve€n thr tw$ +eci$efis better, th$s having
an inrpaci ou impruving the qu:rlit\ rlf weldcd jtlints"

-tprl

r:un-nli{t:t*rJ to tt}:ilre a fillltcLltol}
c*nrpone*ts.{l !. I:r indusl*'. frx AISI "1{}4, resistanee spot
i.rlili:tc ir irrtri- l1a{critir irriirlr ul slaitrlisr r{cri rur

Connection To Increase Connectian Quality

fili* a. lnrlL,:rrri;r

.\hrtrr:'- Rtsi:liut* rprl *tkling ir lirielr u*d in the
;rll.lnmhilr. rlrip. *otl lirxl inds{ri*. }'hr rlualitl t[ rhr
tonntrtirxr L\ \itill br{ausr it crx[crtrr th+ durnbililr' iird

rd' llrt

tirrrr,
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ll.rlir,.rl. -\l\l .nli -t.ir,rjr.. :trli it)"rtc. rr! u.rtrt .J

:.irirl l.' i,. .l \,1 irxr r'uLi,,r.: :rl,i.l).rij rt:tll :i

rt;rn,l,rrrI .,/i ll ,\\\:, DS.,r l{)i)l ,rl ll)-'r-1-irI r)illl .rr
\lrL'\\l rr, I'r:ure I \\'lrrl, llu ' ri.' ', I rutlru
,:i.rLlltru r\,r\ !\,rIl.riil.,i rr j. q;1.h1*'11 tp i.'t .ilrrrrrlirr-l
\ll'{:lr1} \o th.rt th[ cuitiilc rr:ing tlrt ntarhint dirl nirl rrt-ir'r'l
lirl lr{)[]jjrtier ili iirr rri.rleriai.

,4,, R a Narr h rrrf}{rd.t
Thir sludy w:r; c*nsisted af m'eral llillies, rarrt€ly:
rnftterial prepilrilliofi , lvelding. :nd testing,
klaterial Preptrratiexr
'ihr: nrrrtc:i:il ir:cii ri.a: i\l5l -ltl-t itiilltld55 rtctl ;rirlc Ti}l]
r{ctl pialc ri,rs icrlid iirr enniprr:L{icn usirl.i rhc t}\1{1rri

lltrtlill't]atlts (i|rtrrp()ritlott lgltHtt l1lrrhlnt. Ll; r :.,r:,.', r..i

:rl.., _., .ii - I 'l '- lrj.
: : I i _r':' ''

,i

'. l' l.:i : it '11''lr: j; , i. I ti..' : ',. ..t,t.

lrittr..tticlterti Lri oinl;r;.:r nrilrl;i1-1' r.r:eii r lr:uth,;rl
;lachrrrr SJ -11() hjLtutlrir. [lrairu'hrle . {l]f l)hotu ct.thr
rrpripnrcnt rr:rs curlicJ oril ir\ \ht\r1t in Fi-.urt l. Thr'
l rx-!rhn*:.! rrl llti: rrtrtlci{lllt :.itri:iLi t.lxtrl lltt l i,llrrrr in!
1 :I i"i{l{rr}\t i 4 )--i.:- {1."i-i. {l-f..}. lirrri i!-lil i ult}.

sySi*ih *clding tiflre rEed the digitai rettings as erhibited
ir: FiprcI

F:Iur.' l Rrrr .t.,lt( f \rill s.'itj in,.' . i

\. lrri lh( \\rl(lrrr! l)dr.il)ti t.r .'!,t:r:ti.',,t,,lt iillr,l-i:.
!.rrrtl urr (hr \turL|iir(i A\\'S (.l,l-[I('.].lt)ll. urrr: {irr
i1)L-criiltlli ii,itliltttt tituth:tc5l {tC;tLItelli Ir l-.:r'r: t;tei*1i
rtiilr r ior,:hrrcrs irf () lJ unt riectrirde ;trer:ulc ol i() lri-
*rlriittL cftl lrirt dl i LA. iitrrl r,r,eldin,: tiI]tr oi 5 ]dLr)i-rr!\.
Iroi= s1:crirlr:ltr rlrllt r srrtltrtr rrrrrglrrrers tt! {}.-l-l urrr- 1hl
j)lri:Ii](lcr :i1lit1:l> crtiii lhc :.1nl( lr: iirt !!tr' b;t:,r ttrrLltl.
ljlt'n surliicL rotrllrtrcsr lrl i).lJ pnr. lhe *li:errlrLic
pr1'r\ri:t 1rl: {i) Psr. t}rt- ttlilirrr cun..n{ ua: b L,\- aril
lirc ucltlLlr tlnrc aJs (i rttuittls. 1,,, ,t: ,:lt -i' t,,.rt':r.

'',
I ij.rJlr ('\l(iriil('nl L (ril\{\lr'rl .rl .r :.1)r-1il}crr\ Iilr'

i\,.rrrL(l\rlue . i tlr: tlrrec \iuftjrlL'il\ $,rs e,rlrr"rl,rt.'-l :rr
thil( thr rd\tl11: utre morc lI!ci5!'...\'i1h a t(1tilI i)l.rifl
:i:ceinr:irr. \\:clrtinr p.rr nr.lrrs r'" itlr lrru,Jh:rcr:
iLrliiiiron: iu rl*t;ir]r'iru[i h,: s*;r in T;11]l"ii I"
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€. Canna.riaa Testinq
The quuli:ty of the wrldrd *ample was reiled u$irig

{hr arriril. r}rtiir :rtthuri l25 l-9 slrcun in

Figure ?. Roughficss Tcst Prucesr With $urfiest Sj
310 Mituroyc

B. Treamwnt Dxrittg Weldirt&
The weltling protr$s ussd { reslsf,affE liFol r&Eiding

machine with &fi electrodc srpplEctiion sycl€m usitg
pressurized air that could be r*ljusterl pressure, The
currEnl settit]g sy$tem used unillogndseltings- The ietling

I' :.':

Figurc 4. Tcnrilr 'Tc-tt h{uchinc
Sampir riu:rlitr fi:r elcc{sixle-suh-isrlcd silri;u:r

Lo)lt()Lrr': \\.rl lcltc(l usilli" rl1JL,,) phillo'. Thc rtLrl.r.c
((lllltlt,I: \\(ru llrtrr arrilrzrrl rrrth :1.',r..r r,rJ

:r'liu rr.'lli,l. I
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RE5I.]I-T AI'ID DiSCUSSION 1r a directly propfirtirlnal relatirnship where tht
:ltrxtlltrr thr: rurl:rrr. !lrc urlrs slrcar {curilc sLc:rgih
rsrLIU,t*'r. Tlie irir.:ht::t ttrtrilr rttctt,i{!t r: {,.5 ,.}.1

ht':h.'t tlrar tli,: ill.,st Lrl,lri)r:rl : f\':r?,'lt. ,,'rilt{
I ., ,-t\ [r.' ,h 1 ] ,,t I lltr i\.I

,:i r: . i;:

* ?.5

fi7F

rt rvcldinq

ttclughness {pry!}

Figure 7. Welding parani€ters Crrrrent 7 kA
Figure 7 *rslys that there is a relaGonxhip between
tensile siren!:th $/ith thr rurfacE roughoess of H.a

rctlirrrr. the ltnrilc rtlrrll:{ir rl tr;rr' r'rrt1;rl tilh r
\ull:,\r'tLiilr'llJlf'\ ll l-l -11)t .'. il:.tr.,J.' , I u'

It'i . ttttrrrt i k,\. ,urrl t,;rrc i xrrrrrl. TIr. rr J, . 024 pnr at the settirg of the clectrode pressure
rrveklins pararneter of 5O Psi, Currenl 7 kA, arrd'1,r,'ft,) I1r1'1,)r'ti{,5.r, | .ri rlhr.h thi

'rrlL,( lll('r llrr .rt1,;r.r' llr"' t,ilr.lr' .lrirt.tlir rn- le;r.l' -_-- l-LJtu:-i-a+rgrltdTrrlllu: r r'

l\r')lr.lt;,,il:ri :.'lrrlrrririirl uir.'r.' tlr.'

tiit srrtfl:rrr. tlre n:or* tirt {titr lut;riltthr *tnikrtlrer lllc
tii:plar. llrr highr:r slrr:irr rltcli,ith r aiuc, Thir irrerc:r.e.. Thc highr:t trnsiLe strcnq{h is rl

{hc sirntc piu-irr'}trter:cttrng u\ r-cpr)l'tr:r.l hr,is tltre 1* lhe snloother ttre ceaircctian surfacrc. tte
belter the electrical resistarce I3Ol. and the heat input
rr{ the welding ar€a gets better. so thrt the wekling
(xhsst*Bi hrrs g(xxl qu al ity.
Thei#diii hip bdween ft)uShress afid maxim$m
voltage psint in lr.elding Farflmcter srttings are:
els{trfile pressure 4$ P:i. surrent 6 kA. rnd tirE 6

scLf}$d$ ac otllaimd in Figure 6

Texlle $limr Lmtl Vs Rmshm:
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O-1.{ O-U Ot{ 0.?

Rmgks{pn)

irtgur-r h. {lurre*t rvrlilirrg panturelers (r li:\
Figure {; slrou': llir rclalir-.tihi1: of- tr:nsilr rtrength
rlith thc rurtaie rtu{h:resr uf (}.1,1 lrnr urr llrr
u,cldiri: palauxter Hjtr. niure lt: clt:utlotlr pre:rrllI
ri':1(l Pri. rur:fnl 6 kA. iuril tir:rc r:f fi rtonds. Thtrr

r ii: itri ruil;tei: !-lu,hilr\\.
It -.irr he \i(il .,r lh( l L-rr:- i. l...rn.l i. tlrr .//
rr! rr,tiLiiilijs: !rLJtr']1(trl r. \ri \ .itiitrcIlr,ri .fft]u
l,'il'rlr' \lrrrlilllr rrr \rL'iJrr)J | ,rUrlr| il,,'
\rr)i,',tllil. llre hr-itrt tlrr ,.r]t,L ',r llr.l 'lt:lu ilrt. l;
r ryg r t,li lt.



8,{.,,lrrir,r.,ll,itrliiltilIr'/l\liliii;1,itii''1..,. ( {)ttairry I€rllagl Trrh I altwtt,t onr"11,,,

B;>s:1 o'i rr:r+ rhot(i) ti'-hh;6h.,e>o;;.:.. g,E i.cl.

ihpn;n thp onilylic Lqrnd. . ,l oftrv;re. par1 3l rl-F
drea;rrlected b! Ire 3le(tfode I

it fii!1ur!' S sh,:ilis llirt lh!' rfirlrirr: (arnloilr'-\ i)i lhr ilr*i!

Tc$t resulu 14'ittr

Dlrr)tr)s. racn irr .i.rult li
J,\ ll l-l: i i l'1fi , Irr \1.1r'Rt i I ii] ] \ !ki (il r\ri ir. Rr )( 1,i ra! ::i

I
ffiffiw
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Eubj€cttd tti etectrtnle prcii$[re. at r(]ugtlsers$ Rfl 0,34

Hrn

E

I:lr:r:r+ $ Slrftrrtc rr:tiutti Ji.r {i.]"i un: ti tl:,: .r:c:r

ritlcirr.:r)ing cir;1:.ri*:
Irt.:tit I.; , i i :i i. ..: I ;', .: :,';; I l:,

: :. i'r.,i r:.. ': a:.r I l. :.i .r lr. ,r' ' f ,i,

rr= rt,:: ;ii':, I r'r; :,.,- .;ti' :i t: ::-,.:i):
Ihe :url;rp o' ll.{ rUr,Ehp>: .3135 i, in ih(. ren er

sr-r!-rjecied to eltratrode pre5rure t'Jiitt a rcughilel:

t:
!-*-,-*..--*--;*

value of 1.01 pm. (Figure 8.)

frg$re 9 sh$lys that tlte *urfa*e c,$lltours sf t}e ilff{
$ubjectert to el€crode plEssrlne, at rutlghness Ril 033\'
irm

elsctKXIex.
figure 9. Surf*ce contr:ur Ra 0.33 1rtr €f the area
ufflerg{ii*g electr0dcri
IQgurr I indicates th*t the surfae:r {:$nt$ur rrf the
ele(trode underg(ring urea with a roughrrss on the

srrr&lce of 0.33 par, ele{tr€ds pressurE o! 4C Psi, s
gtrrent of 6 kA, *rd $ time of 6 sesonrls. 1ilith rhe

Rtugh.st area is stl the edge t* which tlrc electrode is
subject*d. wfth a roughners yalrle of0.9f Fnr.

unr- a cnrrc*l ul'
ahtaiucd lha( lhe

!urlill'c stlb.ii.etod tr> tlri: c]ectlildr grtr rn]|r)lher. It
llnlirdtcs thal 1ir.' lnloolhcr the sLrrlircc di'lhr colnru:liorr.
the .$nio{Irs of th€.suri'xce s*bjected lo the electrrxle arc
bctt,:1. Tire {hr'* r}irrrensii:rral

7j.

T;LBLE Il rhrrt's (lrc rrsrills oi'
m:rar(i ciltlcrrb" thctr rnltlvtud rrsiu{
{(} illritstift ii!L' !'irittilt}r'i nl tltc rtrrl;t,-c

t-eve I r:f
I Ruughne$

Il.sli
,!. \t ,irr- ,rrrij !l\i!

5:5

irI

b.

at,ll{llttfs 
"



e. Fi$ure lS $horrri that thc surfaee cofito{rr ofthe area
suhjested te elcd.sde pr€$sure. at r0ugfuness fia
fr|24t1fi

r;{" rr*idin-q
i {}i' ihe

d

Figure trS. Surface contour Ra 0.24 Fm of the area
underg5oing eiectrrxles

Figure 10. shtrivs thai the ror*our of the area
su#a€e suuected to the eleelrode with the surface
roughfiEss of Ra 8.24 lrm, prErsure 50 Pri, the
crrrent of 7 kA, afid the tinre of 7 Eecorlds, with the
roughest area is on the edge subjected to the
eleitrode, Y{hi{h is 0,8? um,
Figurc I I the sruface *ontnurerfthe area subjected tcr

ele*tmde pressure. at roughnex; Ra c-?s prn

tJ* tlrir r:rr*riurr, thr: ;ru{hirr rxprrir:ir.l ilis r:rirtilrrie lir
irx' iirc arsi:(ancr ci :tsi:irrclr irtk. llo:t': tlrt hitkttrcriiur
irlinislri ril !ridu:lt-1'. l{l Il;r:rrnud.Ji:i linit.!"iiti I(H' tllr
suFpilrl rli sLipen'isrrrr rtlrc rrlrriils iluidcil thc luthrrr iu
co:npicting this scirnti.lir papcr. to thc Politc$ni!: ol.

i\TI l.'l:rL;lr:al ;i:lrl Bi.Kl hl*L:rrilr lirt !lrc r*1-.1:ir:t ct'
rrlluFrlr*ill in this ffre.rrrh itrrri all thirs* rnlt:l:cli i:r

Figure I 1 Sur{ace c*nt*ur Ra 0.2O grn-r cf the area
mrderg*ing electn:des

Figure 7. ca* be see,a thait the surface contour of the
:rrea s*bjected tr: clectrodes rxith a surface r*rughness
Rr *.20 1un. electrode pffs:iuff 5S Psi, current 7 kA.
afid time ? wcond:, Thre laughest $rea is or tt€ edge
that ir *ubjected to electrsde{, which i* 0.99 pnr.
Figures 8,9.1$, and I I can be seen that i$ terms of
rcughness. the oonl{rur.i cf the surface *re sulrjectexi
to elect{}rles, lthfre the sfiroothrr the surface nf the
joint befare wefulirg. th€ }owil the roughness ir tlte
a{Eii ri$bjertfd to the firctr(}de. This is very g{}$d, r$
tiat at the time eif finishialg. srch 6s the vehicle kxly
rc*Juces tlre use of putty ancl plint.
Nevertheiess. it *ill neetls to be tested for other
rna{erial$, cspmially di*imil*r materials frErrn tfr
sur{mc. It is essential to linti an ideill selting F)ifit lo
get beiler giurfare {j&ilt&irrs.

helpitg where thf iuthor unnot wrile lhe nfirnes $ne bti.

rrnr brrnrr-- ol-tlrc limitatirrir:i ol-

Rrrc.RfiNuuS
f il R. ltumr. i. S. Clrihur, &. Coyrl"
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llt \ t) l-rlr \'1J Lr lt i! h \l:rLr I 1'rrr-r \ '*;rr:: it*l \ Jl

l-)rr."'/rr!;rr;r;rrll'I,itttiir\iit.!1);tt.irt\t!\r /,tiri,,r1! rrl,;r,lr'ril::
:"i ()r!ir iArr lri'r,i \ri j$1. :lrirl

i i. 5 .\i: t llrrrlr:i S .\r(ir. rlrli .\ llrr.:r;n '\\titr ilii,11r'ritrrrt

ii:

4i sr:ia:r ii;rhi rlr:lic rrr ir:.-ir rt,:cil 
'ir:llrrr'= 

r;i illl -ilt l.rirr:.ii\
:i.ii i L,t ),\. ir* \1i:r t{: llr j.i: l{t-l+. ,ir';
Ii! l{i!5. i iillrPii, iiil{1 {}f. i'll
1.1\ arrr J. /|;[a ] l-r. l' (iJLr uui 1 i. r:lurt.-. ']r:j:itl.r:J,[jr]j
lr\\1r,\ nrLl l:,\i\11r'-\ i:rrr'rrruil:i;ir;r,-r'llrrrr' l,,r rlr:llrrr:
.: .'(..r..r.1.. .1.1.r:r.\ .1....'r.' ,. /.'r .,.. ti ,t '\ 

l,l
t.lllI I.llli jirllr Liili l{1 iILir I !ir,.ilriIr lltlrlliX i i6
I lr. ( trrr;i R (jrr,;r \ il. LL!1v:. ].!. 1 {irr;;ir. ,\ t't{r!r:r.Li
rril 1! ,\- (j;Lr;ir. ''l lu 1:il;;l r"i ,\l;j,1r *rr Jirs::;t:;- 1 :;lrli
l-)uirnr \\;!il:rtr \l5l jil-1 St;r:rrlt" \{rfi ,!r Str.\i I i{r:5{!r
(jr;I,jil:._ ir;; J.l.iLttr,', rlrr)r.,\,t \i,1. I11.Ptr. i lit.:l!ji.rl.!i:
lil lt|irli :il:l iti.iI
ll. 1J:rlur. h. Hirlilri:Lilr{ll. tl. tLrrrrtrLrrrrurrrllrxrr \ P KLIrrrr
rrrl ll \lrr;rrrli ''l}r"lrrrrlrr ri\l\lrrt!i \ftL{ ttllrrrr rrl rruirl rt:ri
i,rLi rlrri)li\\ !krl ilr.li!.1 ,irrLt 1ru r,lll:r[srtr rtiii rrrvyrt n:ir _'

.l/.,', ..1..;., r', , .''. ir:. il,. .\r1 rr..rr'r ''li. -.rjl l,\

strcngth {lf the weld joint $hcilr pull.
liu{irce rixjghncss sf thr *rsil thflt is

strimrllrrrr::s ui-

ib

!ir;* tiu l;i:":lrl' stuoiiihndr> rli' liif t'ili]llr'(liil!1
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Artie Ig Enrcr You may need to use an article before this word. Consider using the article
the.



@

€il

PAGE 4

5p. ffris word is rnisspelled. Use a dictionary or spellchecker when you proofread your
wcrk.

Sp. fnis word is misspelled. Use a dictionary or spellcherker when you proofread your
work.

Sp. fnis word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Wfong Afticle You may have used the wrong ar'cicle or prsnoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

S/V ffris subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.
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Sp. fnis word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

5p. firis word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. ffris word is misspelled. Use a dlctionary or spellchecker when you proofread your
work.

5p. ffris word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

SentenCe Cap. Remember to capitalize the first word of each sentence.

5p. fnis word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Afticle Error You may need to use an article before this word.

FossessiV€ You may need te use an apostrophe to show possession.

5p. fnis word is misspelled. Use a dictionary or spellchecker when you proofread your
work.
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Pfep. You may be using the wrong preposition.

5p. fnis word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. fnis word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Ef roF You may need to use an article before this word.

RUn-on This sentence may be a run-on sentence. Proofread it to see if it contains too many
independent clauses or contains independent clauses that have been combined without
conjunctions or punctuation. Look at the "Writer's Handbook" for advice about correcting
run-0n sentences.

F/V you have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence. you may want to revise it using the active voice.

Sp. ffris word is misspelled. Use a dictionary or spellchecker when you praofread your
work.

P/V you have used the passive voice in this sentence. Depending upon whatyou wish to
emphasize in the sentence, you may want to revise it using the active voice.

5p. ffris word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Errar You may need to remove this article.
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