o, o, Siid i

LIACRL4TE

e e R s O T T L i S
. I, e AR it
. especis! Ming cumrents, The besds werw
A BUN g GEE.l l.r»» '&m Jﬂlsrrwﬁsv!-inlg !.qqn D—mﬂ&“ g:‘u:“tk—lnﬂ -MM Bennq coaver than when unpainted
lnrrvo_o ﬂ:”u”.“iwf_g -ﬁ& on -._.:ﬂ. coated with “..MWE_« painted plates were asnd.
Table J-—Pointe Used bn Wolding Teots 1.5 mil pasnt Glme, were of Croup 2 sundness or better.
S e T [ ade v The eaternal appearnnce of ull wrids was satisfactory Fillet- Wald Tooks
. Pumet Yotoge Pymew. TR CaodBRY v Bl ol PW... — Ot @-.& comparablc to welde made oa unpeinted platen
BT st P AT RUR Brraha . . - ! Fhat-dd ianip_.w&chawrhga&ﬂ.-uﬂrﬂcsF Vertica! and Burisontal 6ict welds were made to deter.
Wi B m nt ﬂm ] N i : J- o "“Jm.“-“n"—-v—ﬂa..:n was difhcult fir most clecirndes, re-  mine the effect of vanous paints oa the case o a ..ln."“
Erac oMU onE o8 BUowp o owy o3 e . g ws ds xod quulty ol wxld metal Theoe tets provided
Liage [ L ' Nt e . " e prrdlew Ype of paut that, regurdicss of  critical mexns for evaluating variations ¢lectrode
W."ﬂ. sl av m H P ne LA e wme ‘. The vﬂi«hs‘hﬂ‘hﬁ ato &5““!! catsc an cxces- ating charactetistica, the manipulation techniqoes
_____ ™ ue : . e M the t oL, the thucker flme opor make weld -mctal soundncss.
»“m""_. S BT I Rm mn o He 1w liw.”.&:__!l porosity in the weld metal, but had o requied ta Q.m E““M-n._ fillct-weld test s
Beophme my e g e : o M0 etrimental inflocace on the arc charactrritics and weld- The prcimra umed for
m: m“.r“u. uw w.. I -5 S we ' w ! brad apprarance. The chicf cflect of thick paint i shown in Fig, I.
“rie L2 ... P . “.s ns L&) - _ (S mils or more) was to inslate the steel from the elec- Iwitial Comporison Tests
5 muMCH e Ml . e »e LR : tode, caunng dfficult starting and erratic arc Action, Vertical-up &1 " Sc with /o and ¥y dn
B oBrw ) M e Voo ottt et futhas Thas Chionarn sad St 'y nB._o—.!& 11 electrodes in joints coated with aboat
* Red beud b S Rew Bacond ol I .
n | peptgutnd i « St iorten (M WCET) [ S
H-dhm.r”ﬂn ".”I\Ll-?lnuﬁt!.ll‘. -.”“ud.h pPramgeberates -'..ﬁl.llr-u-r ~ - 0 <~ N~ ¢ "
Bt = T e ot oA wesnaiiag U, eyt v G0.¥ S0 ~ M e ;. MR A
Bt hremate baar € AR pd Fvan oabeAsms (34 B-12; wnd oua r’ G { * b i
e R | ROBFERTUE] 5
BRRT ETEAIT - I T ; g m. T & - K
. heed vy i ! R v
The welds were depomited with an sotomatic weiding poy = ¥l ; ; ‘.r\\w« . p
Toel Procedares wing Uaved spreds o 80 i imin, und b, sormal i Y 3 m AR Ioa )
.y ugh currenls [ar the various ¢ ) 4-.-, y b ¥ — ; . Fo
Efoct of Pasnis ve Fase of Welding founta L1 15, 13, 71 aod Z3 (Table o appicd o . £ o d e ot i
Esaluation of : thickncss of about 1.5 s, were owed in == £ SN b
18 ol of the wriding testa, whether .Tln:.ma Y«uﬁc:gn Wmnmru it lewts. Tests were also made with Puists = m,& $oo0F RN \N X m.,.,x
kling <o for - thick newecs of 3 to ~ It A N pEA BN -2
for a5 evalustoon of the casc of wekding wr {16 oo L4, L5, 16 and LT appbed 1o dry film A i NS E
varw L - 10 mubs thick. Lz ;T F E
tests, a svsleouix fating of s wr tal trmoddef, 7 pup and with Pusts L1 and L2 about tha s . ko i H .
made. ?.EEUA:-WE._@:FHY;_i Toe quabits o the weid beads was evalusted principally = 3 et w Do RS
R e Lo m oty A J i SN RIS A
al the rool, spatter, b Mrcwnt pumber cted pletes 30d Nevy ) ; ’ PG A, k: o R RS S AP -
of the finpshed weld. A suf pauc et bexis for commprnng the wekda « . AM <3 t. oo - ©
L i i g o e o LE AR F e DOME U
% that & relable sverage ratn, t v for clastontinn of the wundncs B PN RSO o e i,
S of the tests e e 3“‘1.:.“3. ° U“.M—n?:‘-l«rf ond were w0 umed in latet tests; they = .tl\ o N M (n A .,v)/ G
degrees of weiding shalt 4= ﬂ'l . Bowever, bronrme uo '] =, L - R g Erea b
bang o varying Ve vl e bead depomt Lesta, : W,U\ [N A Py k ﬂ - E
: Wad- M eial Soundeess otber standard was svailabic.) Tox cxternal appearsace ; Mm «. Bha i N B TN
{asprction for . wekds and the wrkding charscteristics of the elec- D3 u(\ 2RI e =
" o were adiograpbed. o (he : piopuighioflony .3 . L N 7
Albrocrst ru“m»ﬂ»:hﬂx-us....‘l&é poch as po _._‘oar..lnlu.!:!!riﬂ_fﬂuug s EB010, v ,u..lﬁ..\ #/,UA ANA TS ! % [ -
and the type : roct penetration The internal soundness of wee h B e H AR . RS,
T e e e e o et payy oot F800 ekctrodes oo plates couted with 13 e o F NV B 4 ¢
e et e bt of fecta,siceremcpit radso emils of paint was setaf actory. and was compary R 7 WL ST g
pately tnc the bon : A b 1o expose i) - ; R0 A )
Eraphs werv madc .“M!L#H:ﬂ»uﬂall"-l rated acvording ‘ ..K X M, 4 g m REN7% ~ »m i
E&Hﬁ.:“ﬁﬁ”} 1o duflcrentiale between 4-._5?.! u% .L“r . 54 4 ¥ .
o an ¢ N . R . R A ] ¢
et X by Setriar e vederah. e - S ~ 1% A
parimeat x.r:f..i-lp:nz.;&il in thes pmper, 3= - 3 »\ AN IO L
ﬁv.d xrphw.%i e bt in :ﬁ&.&.P and be- ! :W» ) )n& K N7i . PR (m
susc 80 allus- E A e S - R J
7] required to '\ o K B el .
Caus loo many fadigrephs wou . s ' % s B vt &
trate the indrvidual of Internal sundness gl I 9, 44 PR I S
countered “ P ¥ ,.VI\ - ; P \m >
toON T A c e 1 . N
Sroagth Tests - F Py [N cUE
‘ . sod notched har » 7 : . i .-
Weld sprcimen -R.SHH. .u-.“rr:  vea tade % . ‘r . . yra B Kv ’ tZ
e o s acbired and 16vied. Touphente tevts 1k NN 2 e T VYRS
84 thea - S Ry, gaas s
ut-«-:vrl N by different welders. ! 8r% RED IRON wad Lw Eb-m
.1 ¢ Leao oioe UNPAKTED Le T
Wold Bead Tests A B Py 3 Yortos) Rlet Welds Mode vith ¥/ la Dien EROIO
b o B T e i
. oy : Il fews
To cirtaln & prelioninary aqresival Vortieal Nt Wolde Mode warh */ 0 la Dram £80I0 o L8 ead Considared
arsom trat pacnts o Hm:ﬁ NW_?..._:_.N_M...-HK.NH B e Comted v 3104 Biirios of Rymonis Rpposionce sad t.:;tzihj?!l.l.. e
quabty, be Lide 0012 and ENOX0 ebece Indscated
- Clase Loniu, Lool1, 16012 « 1 Yortoa! Piet Weid Tont .
““_-”3 “n_u._. i oteel plates coalen! wnth varkas palats Pe _ ]
] ‘
i
S N

N2871



i s a0

PPN

il i

(uiiive. o - o Kiakas

LIACE4L4T7Y

L

¥ Lo

1.5 mileof L1, 12, 13, 16, L7, 21, Z2 and 20 paints  paints. .»:1,9..:”14”5.5 —wlﬁuaﬂowwuﬂ‘”
Eghteen spraimens, mede under vancas coadibons of - was cberrved in influcnce varkous A
late paration (c.g, se-received, pictled or gnt seld soundncm, apgrearance o operaling characteristics.
mn.s&m‘»réir diamctee and wekding CWITEBE WIS g1 G weld teets (and the brad deposit Lests pres
wsed for each test paint. . vioudy demribed) indscated that thert was no diffcrence

Light coatingy of the 21, 22 sod Z3 sinc chromate base in the quaity of wells v pickied o Et-blasted plates.
paints had kitle cffect on are charncteristicy, wekd appeats 0 L recerved condsteea, with mill scale tntact,
ance and weld soundncse, and the welds were praerally g noeealie but mot impctant influcnce oa the weld-
comparable 1o thoae oo unpunied stex!  The enfluence ing atern: the chud diffculty was in ing and
lpv»r_.—h-umz.agfxmlirr!-r-d .-h.* ing he 87T 81 Jow welding ots. This wes
high red brad cuntent, was oxre proaounced. The wedd- Mo . Rt

ing was hindered by some ot oinstalnbty, apd it was s used, th wor 00 difficaulty ia weid-’

rather diflicult to coatrd the Dolten metal and slag. lag the as ved plates. On the basis of these

The Glicts were considernbly rougher and more convex ot : observs.

than Glkts in unpanted fanta and were maoderately Plates, broause it was e to avnd sy cxtr and

porvus (80 better than Ceoup 3 Ly, Fog. 4). The L8 e efiects of the asrecvived plates lr.nr_.

and L7 red lead base paunts, 1ﬁ”r wt_mai—wvm u Lndind

coutenta than L1, L2 end L3, and whuch coatained other st 10 grit blast the plates thas

pigments as well, rated abcast En-w;”.ain the nine e

chroma and the tugh red kead painla o thet 3
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Efoct of Paint Vehicles
To determine the pusable influcnce of the paint binders
ar wehickes on welfing, vertical fillet welds were made
with ¢/gin.-diam. EO010 ehoctrude s in fints coated with

° @-r:,ﬁ 2 mils of the unpigmented vehches uwd in the

!

|

varicous paiots. The results indscated that the vehickes
bad Bo effect ot the sundness of the weld metal, the
weld appearance or the oprrating characteristscs of the
hectrudes, even when L in Guantiiscs greater than
thoae in paiot cuats of 1-3 mile,

Ffoc of Paiat Pigments

To obtain fundumental infurmation oa the «ffects of
Tarows paint egownts oo metalarc welding, vettical
E0ct welds were made with ¢/ .10, E00I0 edectrodes on
Mlig matrd with slumics of vwrious pegmcats

wenty-nioe mogle pugraent and mused pigment slurmee,
in e v rlsgsicssnglun
remn (ghvoery! phthalate) acdution, were tested.
svrrage thicknew of the dried sherry coatings was abost
A mide.

In the single-pigment tests, shuties cottaining kead
compounds had dctriowatal effects tn varving degrecs.
For ~.nn~.r. Irad sulphates (Wuc tasc bead silphate, white
b L sulphaic) produced v instability and poce-ap-
peanag and purmus wehit Hot cracks were sl obarrerd
10 the roots of sume of the wekds (1hus was attnbuted 1o
the sul, 0 the pgrwnt).  White kend (basic bead, care
traalc) bibarge sod red kead pave tly botter results,
whik kead chrxnate 0d bead slcate the kast cfiect
of the kead cumpounds used.

Humics of other singhe prgoents affected welding of
weld quality oaly slightly. lron oxides had almost no
oficet, and nnc chromate, graplutic mics, zine oude,
Ulasmwm derade and magnemum sboate oaly a slight
eflect, va the ruternad appearance and sundnes of the
E0ct welds.  The weiding charncleristio of the E0010
clectrodes, va plates custed with these slurrics, were con-
wdcred pormal.  Typecal fllt webis oa slurry coated
specimens are shewn in Fig 2

The oused-pugonent shurtees contained red kead as the
base pigment, with varkas amounts of otber pegmcets.
The results of those tosts indacated that all vertical ket
welds 00 platet ated wrth wurmes cootaining 7575 of
me red had a pouat purosty rating and pocr cxter-
Bal appearance. .—ﬁ wro charactenstis were quite
erratsc and. in . were the smme ae for spwcizuns
coated th & plun red iead slurry.  The exce L]
8 737 red Wead 257 won oxide minture, whch did pot
Cauw C1orRayy prevmty in the webd and dod Do werw
aflect the welling charectenistscs of the electrode.
decyemar 1o the Wrad contcal of the surrics improved the
quabity of the welds, the degroe of improvemacat was also
snfluraced by the aihet froncats perseat. Hydrated
roa otsde, won oude, i chranate and alununuse
#rarate srened to have o brneficial offect; carborundum
and pugments containing sulphates and carbonates had o
detrimeatal effect.

Tosts of Red Locd Mized Pigment Poiats

On the tas od the initial trete of paints and surrics,
fuurtees red lead mited [ngeneat pasnte, in most of which
the red brad cuntent of the fugunt wae bewt then 755,
and 1a which varka propatens of ciher (pments wrre
perent, wvre weed [of furthet sludy.

Teot plates were comted anih 3 wuls of all fourtess
mlt:.. and vertual Glict webls wore made with ¢/ - and
Jwin dam Fol0 chectedos at nocmal and high weld:
ing rurrents (lour test aqwcimens fie rach pant)  The
evaluatin of e influrnoe of the painle oo the webds was
bawd, a8 befiwr, 00 the cane of deporsting of the wd
metal, celernal weold appearance and weld eandnce

Al filiet welds made with Lhe $/ 440 diam. ehrctrodes
and teatnal avbding current were considered scorplable
sod, is grocral, were as mtisfactoy as welde made on
unpainted plates and those cnated with the 21 and I3
nnc chromate buse paints. Whea high welding curveats
were uwed, several of the wrlils coatained slightly more
porvuty, and the wold metal in some cascs was more
difficult ta depout.  Ouly one paint ...—v»ﬂ“v-val&

8 dcGnitely deleterious effect on operating

A!RE!EE& it conlained 95 red kead i the

Whett */uin. clectrodes and normal
were used, wwoe of the wrelds were Bot so

e
made with ¢/g-in. chxtrudes 0a frints coated wit!
sute paints.  This 4 partly attnbutable to the
eatly poorer opcrating charscteristics of the larper
trode 1 vertical welding. 1€ was evident, bowever,
some of the kead base paints comtributed to the poorer
weld quality, becauar the wrlds 0o bare plates and oe

Whea ¥/p 0. chectrodes were used with & high welding
Curtrot, almost all of the Allct wekis were rated as wa-
scceptable.  Since the welds oo the unpainted plates,

ing currents
'k the
ehoc-
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tes coated with the “Z” paints, were sl
'&?-al»an-é« increased porusity), the welding 30&:!1.
were coomdaed a8 !&-wivrn“ Cunscquently, thes
-Rrulﬂaillxgl&airruq«ﬂihar.
cfocta . .
pﬁhﬂ- cvafirmed Mn.u tralative obecrvations
t relatsonstap ween LY
that & chrarcut re xrr:uﬁ!ﬁ e WB;ES vav-.:n..n
ts with rvd kad contents of 30 1o 07 ap-
el e v actory. and 15 the case of the malliple-
basc pmeTs conlaiung varus ameownts
hromate, hydrated irog oxsde or o owxle, the
“ﬂuﬁ“ﬁgq o GX«&MIEC dunog wekding semed to

»o .
M, a of the data from the verteral Allet wedd
gﬂuwﬂwi tead msed premment paints odxated that
half of them had satifactory charsctenstucs under 8
ety of webling conditxms Welds oa platrs coated
with 3 rute od these puisis mosc Coarpraratio 15 sounlias,
an‘:-. carame -ba.dﬂlbn?iﬁx!s,—auoaln.!ni
wc:..r ‘and o pants coated with the £inc chrumate baec
1s. Frve of the red Jead mized-ppment punts (Lx
.v“th_N inchusive, Table 1) were chasen fur further study .

AL Weld Metal Tension Tests

with the intteal Glct-weld teste stength
-NMW.K‘”}L: of weld metal a-hi 1o several s
The juants used wrre L1, L6, L7, 21 and 22,
wrlds for all webd mrial teawon tests were made @
pasated plates with K010 chectridies. unng e prcrds
ot forth m AWS ASTM Sealioaten AZU 4T
and Navy [rpertment Jlurran of Shufe Sqenfoatvm
Ed (12,141} Ouve wenes of grumve svide was made
oa plates with the grieny laces, uppart and kewer surfaces
L—-.rn Laching strp poated with & 3 ol coat of {be
test pants, siter the paint had drwd, the gronves were
Tt comnpdetely (e ot 00 the Bt xmtvcn >nth o
In ebatriades, sAber wiin the vertual jsmtsna with
¢/ gin ehectraden} AmAbrt wews of groame wekls wae
made on plates peinted U mme ns atarve, tt wath
sAditkmnal paint arplerd altet o pasa (%10 frasersy oo
walwekds) AT wekling was
feraiure o4 alandt
* s 1 e ench wrbd pes
- hx w..um. y cal 10 min between
}E-F‘I_r—l.:. o partially dry
The quably of the wekd i tal was evaluated by rades
and stati teneea teote, the ccoutts of which are
M_nil-vz—l Table 3. The soundncw was tated 0o the tume

of the Navy Department X-Ray Standards (Pig. 4).
Froept for & singhe weid made on stecl cuated after cach
pam with the L) high red dead base pant, the internal
scasadnems of all welds was smtsfactory, and was as good
af better than that typfed by Group 3, Pig. 4 0

?ECQEQ:ERESHMEE
kst none of the trst punts, when apyp 10 gruove
Junts por 1o the fret pass coly, had an cffect o the
erength of the weld moctal. The soundncss of (hese
wekds was classed s Geoup 2 o betier.  The weld-mctal
ductility met the sprahoativs requirement of 2275 elos-
o a2 0, except {or ohe specimen coated wth L1
paist.  Dunog ng of the specGmen, the are perfar-
mance was oftalc, and there was more porossty than s
the other spranxna

The appiscaton of paint o & joint after tach weld
pas M obvicusly 8 Lbarstory expedsnt intended to
crrate an catreme cooditiva of exponmsre of weld metal to
pamt. The test results sn Table 2 indocate that weid
mctal pamied after ench pass bad the same strength, bat
soowwhat kower doctikity, and (ractares of poorer appear-
ance than wxid mctal in jomts painted pror to the first
fram only.

Transverse Tooson Tesl

Crocve-Welded Buti Jrials

Scveral groups of welded butt joints for transverse tea-
=0 tosts were made i the fiat and vertcal postions
with V' tn. F0010 ehectrndes, and ia the flat positson
wnth Yean. EGO20 ehectroder The wedd specimen for
these tevts 18 abown 1 Fig 3. The grooves and backing
strips were coated with about 3 muls of revd kad base

romate ban paints I and T2 For aff welfs o

heat and interpase temporsture of 200° F. was 1o
ottamn resalty morr cmpenable o theae of the all- weld-
toctal troson tests peeviousty discussed.  During weid-
g, a0 evalustaos was made «f Lhe influcnce of the pasots
oo cane of depomition, arc stability, degrve of fomon and

pasnts L1, L8, L7, LA, L9, L10, L11 and 112 and !RQ o

Takle I—Transverss Tormion Torts of Wold Joints Mode
with Y p-ln DIOL) Dertredes on FPuinted Plotes
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peoctration and tesdency to undercut.  Thes data were
correiaird with similar obecrvalions made during the
vertical and borisoatal Glict-wxid teste, to obtain a more

given in Tabic 3 for wehds made wnth ES0I0 cloctrodes
and i Table 4 for webds made wath ES0X0 ehectrode.
The trnnk streogth of the jants was oot infucnced by
any of the putts i the thickness used.  The “compos-
e” ehagaton acrom the weld jont {measared oa &
gage kopth whach included both weid mctal snd baer
metal) was procrally mUdactory, cxcept for somecwhat
iow elongatisos 1n some of the sraument comted anth L1
bnd L12 pants (997 and 757 red lead, respestively).

Fuwre 6 shows the et mde of typual fractures i
speamena wekded vrrtically wath E0U1U chectrodes. The
spe e s i th the wmndest wekd mctal ‘Group 1 quakiey)
had the bighest ehagatngs and, when fadure oocurred s
the weld mxctal, the cicanest frctiron. Specimens with
vimble defocts at the root, after the backing stnp had been
mactuned away, faded morr often 1o the wrld toetal, bet
ta scvrral nstances the fracture was in the base mctal
oven though root defects were present.

The mBucnce of the 3-mil paiat flms oo case of weld-
ing war ot evadent 1n the rertical wreids, and was con-
6ncd largmly 1o Uxt fut pacers, when the paint film was
mact.  No dufhcudty was encruntered 3o the depostion
of the Uprer wold pases, tecaus most of the paint had
bren burned away duning the welling of the cont,  The
Bat-pommtsmn sprcienens were weiced with very kitche dif-
fculty.

A mogle webd specimen was tested in which & 3-emd
coat of Lo paint wae af v Lo ench of the 4 weld
pases rvquired 1o 6 the groove. This spacimen was
wvibed 1 the flat pomtcn wxth EO0I0 ehctrodes (see
Fodnnte g, Tabde 3)  Dhuring the Gejnmtsmn of the root
pem, thery was wune trouble, but the faint on subsaruent

st had wmorprrmngty Mitle influence om 1he webling
ﬁ! M slitnlated 1o the i rvasrd wadih of the grvove,
G the uiqwr paaers, whe b fenlisted ﬂl::.crc:a ol
Une ¢doctrrmte aind the exdien mrtal ponl  The steengilh
of the weid was equal to thet «f sfwruncas paiated oaly
prie o wrlling, unflictunetely, the elungelvm pcroms
the punt waa wd mwasured  The radsugraph of the
Joant o beed cnly o few wuttered bobes, nuatly at the
P, and the pant was (haserd as breng of Coroup | qual-
ny.

n_. ot of the alwrve testa, the (wo weided plates ov
Quirvd 1o olrasm a puir of trumon specimene wery wrkded

by dffcrent operatars. Frequently, the plate welded
onc operator was bettre thao the moularly punted dupli-
cate plate wekded by the ather operatisr.  However, there
was 0o over-all conustency 1o the relative qualkity of wark
of the two welders.  That is, one operator uced the
better plates on some painta, whik the othar operator
prisduced the bettrt plate of & puir 06 other paints. It
was Quite evident, thriugh this and other work, that
the wriding abihity of the oporaties (] fully qualibed
under various spccifoations) was influenced in differest
degreea by a gives punt

Fillet- ¢ ddod Double-Tee Joials

To obtaiu infurmatin oo the effect of palat oa the
streogth lﬁc made with singie fmam welds (the entire
weld thus g subjected to the full infucoce of the
punt) ransverse teascn tests were made oa fillet-weided
gi?iﬁl}%rf‘(ﬂui?ﬁ 1.

The parts of the ssscmbly were painted with 3 mils of
the lost puinta, tack welded tugrther st the ends, and
£illct welds 1" and 2" were made with ¢/ein. ES010
clectrodes, in the flat postion. The Brat £lict was de-
pomted an unaficcted paiat; the secood £t on peist
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el
- S wiurn .ﬁ.r. ool spvpciod erie tings of Groevs
Table b—~Torudon Toota of Flat-Wiided Double-Tos dolate P (28 at the rout moet fillet weids); and the Tuble $—Reet-Bend and
— 3™~ 7|u.|.1 - Made with ¢/ mln DBOI0 Dioctrades on Pointed Plates -ﬂﬁa.l._aFExF:&h!argw:-E I.F.....p-ﬁ.um.:l..nh -
[ Aversart Locathon © obtain more data on the propertics of root weld ——— Bend* sod Soundnres’ R
} . 7[.. Uluanate o joctal which had Leen cxposed to L, specimens cut Felat Vertical Woids with */m fa. 3.: ‘adde /o ln
1 m Ne. Loed, Lh Procture i $om magic-V butt joints were bent in & standard guided- Re. 25010 Flectrodes B0030 Kixtredes
Bere 79,800 Flate M . . ’
g N i 107700 weid Bae  AAI AAL AAD WY
. 6.0 Webd s Lt BCs B2 CUDS <, C2
m s T V0 Weid %, 14 D,r2
Gm L10 Tex0 Pl u Acs
g - z 113 Th &0 Pate je ] cCce AB2 RD# I R ¥
£ F Lt 7430 Wed Ls nCE ADI BBS D.DS
2 2 7000 Plase Lo bD.xs rC2 COD2J A DS 3
B = i R Wk oo KM
& o Faint thickaees spprociamately 3 mis. H] AAI ABI N3B? [ ey 3
D“ Average, twe lesta. m AAd ABLI ACIH AAS g
{ Lettors indicnss b Aot ratngs for duplcnic e :
Seocesensas 4 in wriding over some paints, the strength of the weld Jz-llarf-n..&r-lualllnll} e Pig 3
\ [ mctal and of the avernge welded joint was not ap- P. D
.., I preciably affected by paint coats 2 1o 3 tade thick. Thee ot ke goerminaidy | md. ot of grovve */erla. ]
.5 was especially true when welds were made ln the flat ¢ Faiac thackorm sppracimetaly 1 mila; poot of groeve */uda.
Ppostioa. ltr.wb.ﬂnlr
t'w.?h._emr_.l apprecisastaly 3 mils; rest of grewes ‘fda
1 Boot-Bead Terts l.k?n..n; approntmately 3 mile; rout of growee Voln.
oo [l TOSKON .
sereaEN || sreomen - 1n all of the strregth tosts previcosly discused, the
,Egbalgnzﬂ?;k—r}a
root metal removed (050540, trimon specimen), of wae teod fig® with the root of the weld ca the teasioa side.
. ?gbggll%;mnig"ﬂr

the quabfication of welding e, i thet 00 crecks

13
;

Thas critenon was fot wsed in the Lrets of wel
pamted platet, brcazee it was incompatible with the
cntrna [ur X ray scorptalality, whack arc shown in Fig
4. The toot-heod test ts primanty mtended ot 8 srvere

v :

¥ L The radsographs and weld fractares of welds oa painted  —

Tia. 3Pk Wokbed DomlieTeo futed Byaciamsn for Toaden  Plates indicated that defects. cauned by the influesce o
-ty

E wl..:quﬂnx!rrh_u—ns.:ril?la R

- a this regicon, manipalation of Ux ehectrode i maturally test of welders' skull and the trckd martal has to be 8ot

L..* oaly ductle, bul vistually free of defecta, al rast neas
the tenwicn surface. in arder that the uwsal criterion of

3 which was oveshested and discvlored andd, in sume cascs,

3 bhstered of charred by the brat flowing Usrongh the ¢/ c-in. < e

crom plate. The rrmainmng two cornom were them s

brushed and repainted, and Gllet welds 3™ and “4” were N -

?ﬁr& in fal powton with ¢/ in. £001G choctrodes. 2
mec of the Alcts was maintancd as chacly as pos-

sible 5t /o 10, Thus was dooc 10 obrlain & jount ot quite

En.gl-g-uxg-ivailqn 5
oa the clams of service to which the weld wnill be pat),
it s reasonabic to avmume that many welds of Gerwp S or
even Croup 2 X-ray quality would fad in the guided-
brnd test, d some ‘T&.U.r?i:ir\«;lxa
standard were in the (enwoa .&Eﬁ!

wekd, 80 that the rraeble cficcts of the pats could be ks
g%,?!&-;g.ﬁﬁl?n‘lgﬂ SIS

more proacunced f rertical wekds were ward,

The results of the tests are pivem in Table 8. Sune of
the specienens failed ia the plate, and some a the weide
(rither abng 8 Yeg or through he thruat of U Blikt).
The tenuke strength i therrfure pven in pounds breaking
lond, rathee than as founds jot scquare inck, Lecaser the 8
Initied arcs of the fracture varied with ita locstion.
Tyfsal becken sornmene are sturwn i Py 8. Mot
wpecremene thel faiked bn ther webd sturwed o distonct “neck- 8
E | Ing” i the ¥y in. platc away [rom the hunta  Thie b
- cotes thal —rl apmainmns had aloual 1007, kdat offt-

>m specimens had peactscally the sume prength. The *
shgtily hroer bevaling streag:h of the LI spwaiaven (7%
of the ayernge strvngth of all specrenene) i md ...D!L
fcmnt, trcaue cven in the speximen, neching ol tw N .
uNa..t. parsat plate ok place. The results of the e
Juint teets suprart the findings of the prrvias strengih
tevis, Vit that while dufficulty may have beenencsoatored

meas (Fig B), of lrom simlar plates webded copwcially for

ot - secimens.  The welds werr made en the verti-

ol promtuar with Vdn. KO0 electrmdes, and bu the Bot

fuataon mith Vg in. FAEX chectrides  The grove &
.

trot.
red reeulia ary given o Table £, Without eacop-

“
tion, all of the wrids had scorpriable tedingraptee retiags
A
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ROOT WELD METAL
Pg. 10— Lacehes ol Charpy Do in Wold Jubnt

(Ceoup 3 or better). The soundest welds were thowe
made oo umpminted plates, 854 on plates conted nith ooe
of Lhe zinc <. 1r basr pamta specisens paanted
ot the red kead bear ts, and with anothes of the fanc
gﬂggpﬂgnégilﬁ’:‘
2. The weids taade m the flat powtson with ESO20 cec-
Godes were procraly sounder thaa the vertical wrids
ade with Fi010 rlcirodes.  The majority of defects
Guachoerd bry the radsographe, snd by subecquent bendeng,
were ot Lhe foot of the webd.
The bend tests indicated that sl of the weid mctals had
qg.rpu.%gval?s_g
mobcTately Largr of evtrowve root Geares (bead
ratng [1) of breaks (bend rating EY. The crachs o
bresks were mduced by the presroce of rout defecta, wach
as sag cotmparcet and monmplete fuwas. away froa
thewe defects, the wid metal ahowed adeyoate ductikty.
The moat tatd actiry st brods were obtaned =ith

wapweted and wvih _”lulﬁBndu coatad
with Paant MM Setisfactory bend 1. hased o6 the
«

21 specumens sitha "B7 bend ratng 19 weve i Geoup |
ar Cermp 2. wnth 2 pevdamunant. Mot of the
spcmens with CCT "D snd TET troad estngs had o

Jrenitn, the brnudd conchrwen o that where -S!.vq.au.

-
and

(Fig. 10).

moched -bar

[sbive

red
base

wctal quakty m requred. U pant should be
oc aly vrry then couts if gesnt should be ward.

Kokched -Bar Toots

18 view of the Eountng itrrest i the motched ber
ot varwam trmiwreturcs of weids and
H“Jnﬂ_li wows o wdched e tests wae marde
spwrciomems taken [ruem webte made on painted flates
The wrkis weey wade tn e Aot praetomn with 'y

FAOIO ehea traden, a0 807 magle V' gravvs in 4 in vteed
plate, with 2 rixt openem g4 o and mibd sterd tark

L12 red Sead baoe and 21 ond I3 sinc chienate baw
pesata

Mot of Un racio graga of T ovhied plates mndu atnd
& soundrees d (it the puate mated with Lisadl 1y
pemts were of Gvmep 3. ont of the defects prrerat @

i
!

i

R T T T T

]
.
ot B4 pmslt was moticenble) in the tmaking of wrkhs, eves  belierrd that more ertensive tests of this kind nced tobe < -
i the vertcsl positson.

Ked Iead base and 11nc thromate buse paint £3me not

fxereding a éry Slm thicknest of 3 muls had be sgmifioant
o weld metal. griove welded
tex pranta, nor on Lhe b Ached
wrles of wrid ectal 10
F. Eroept for a (ew jwdsted specimena, the
watdness of the welds was satidactary far all paints
Lerted, and withun the acceplalide lnrta [o weld prarsmly
16 the Navy Department X-Ray Standards for
Prrduction and Reparr Welds

The strength, ductiily snd sousdocm of the exlds
depwnded moce 00 (he alxbity of the welder (o overtome
the interiorence of the gt Glm, than oq the darect effect
f the pasat on the weld octal  The inBuence of paot
wat ot evident in vertucn] welding, and was confined
larpely (o the st wrid pass.  Afler the frsd posm in

t was bedly charted or
resdoe was removyd during

i e bar, Sutidactory wrids were tade on strel conted with §.
e e e T 10 2l fibma of fassts Baving u high red lead content ia
Brath the nolch was prinapally Ut of the root weld
The bary were tested sl Lemperatures rangs
from +80° P.to —HO° F.
The results, shown tn Fig. 11, indicatr that the
of the wrid mc1al was ot influenosd
the varioos trst painte. The scatter
values st 80y [1ven Lempersture

erl o the teomde stvagth

B

metal depvmrtion a] quak
. £im thicknes incrrascd, a8 the webding current decreased
and when welding waa dooe in the vertoral powtion.  The
red kad mind piement punts were found 1o overcome
thew fretrictonat to & very larpe Segree, and
reported here suggrst that, in thicknewses up ta
. a0d oo mymiboancr B Sttached te they can be st actonly usd ae priming custs s

The decvease in notched bar strength (het
st abret 0° F. and Leboar i charnctorrsuc of the
type of wrid mactal tested, as shown by the values for the
sapauoicd specimend, and s not cauerd by the inSucnoe
o the pasats on the weid metal.

tuotaminants, it apjean demrable to bmit pn
couts Lo the minimum thickness consstent with cam
appleation of the paint, froges coverage of the sted mar-
[ace and i -

ety e ol acx good workmansthp in welding,
buroed sway, and most of

Acknowicdrment is madc to the Lend lodustries As-
ocatan and o Battelie Momonal lastitute for the op-

tins paper, and to the tmembers of
who perticipated in the exponmcntal
wurk, and who gave thew sdvir m the plasmnag of e
teacarch and the writing of thes paper.

Thes paper described the remalts of tests Lo delerine
the efircts of several types of red kead base and ninc chro-
mate basr priming punts o6 tbe
welds wn plain carbon strectural strel. Varowas t
Josntq coated with 1 to 10 mils of paint, were wr
Che At Irwtrootal, of sertacal pamisa with scveral types
of muld eteel chertrodee. The wfuence of (e paiat om
welding was evaluated by obertvatons of the cam of
webding, by tadagrapha wepwction of wchis for internal
defecta, and by tenssoa, brod and Charpy tosts of weid
joamta

8 eomwiows donoxn

cuanplete proetrating st the oot of Ghct webis.  These
drfccts werr usually mivar in character. They wxee
ore o0 evidence with the red kead hase painta, but were
uually ostrcoene by reducing the paint Glo thackpem, and
Crough the shill of the welder.

The ront bend Lests of wrkls oo painted plates showed
rather ormatx rewlts and, in procral, were saforot te
teats of welds 0o uopainted plates. Koot brnding magei-
Grd the saflucoce of kcahred dofects ca weld huat
strength, and it mught be concluded that to avied such
where top-actch quabty @ re-
uovd, the um of pruming pants should be avosded of et
Lauied However, the rood bend tonts dowenited o G G40
mrstigalin dod Bt pive suficicotly cotmstent data 0!
froan whach detinite conchreans cmubl be drawe, and @i wh

ints tested had 3 noticrsbie. sod

detectn .
et om the casw with which b oot

e bagton ikl cperatin had Wed dmoutty thus
cther wrbders wrih bem cxperience sth parnted purfaces,
st thre difcrence was it coomstent

Ahtbragh ciran stre] surisces free from ol scale
rided the brst conditrmn f € wekling, & 3 end coat of the
Jred muurd grgment pants and the rnc rhromete
prunts gave very hitke troxble (though the infloerce

T TTTE X T PRy

LT LA
T

IO ASSORNFTION, POOT- POSOR

s 3 T ¥ x2 X

W0 A0 60 4 6 M s M
TEAT YW RAT N, o sy £

I Petodad Bar Toute of W phd Monsi Dugastad \g Pointed
Pe Crores butats w8 10010 Doovtrvibons

et g o e € e AR



