e T rEE S bk

LIACRY

PN T4~ <

" i L
w i g solinead
of welde made o the wopainted stecd and to  especialty st Jow weding currents, The bead
Tabla 1—Paints Used tn Wolding Torrs Group 1 of the Navy X-Ray Standards. The EOOI1 bher, ag.iahqnai:v:l_xn.a_
Tebl - . welds 06 unpuinted plated, and o6 plites coated with  or ly painted plates were used.
-~ = o G 8 1.3 il puint Glma, were of Ceoup 2 soundness or better.
et Yo DATT o0 0 oot &3 MUITIS O i Ovher The external appearance of all welde was satisfactory
" np oo e X . . . . - &0 Moaeva saarms @-.& com: bl to welds made oa unpeinted tea Nllet-Weld Tosts
um ne nm am L i [ S S - R £ 4 etreemontostt ; The arc o erintics of Use electrodes wrre aatisactory
B ogr G m. “: nu - «n ot ws “"Mun -ﬁ&]&--inﬂ&i?ﬁw?gcn al low currents, Vertical and hurizontal ifict welds were made to
S A ) i we B 1N the initial starting was dficult for moet clectrodes, e mine the effect of Yarious pai the case of
uyv n. $eONe M0 g U [ 8 bmeme ot gardicw of the {ype of paint. -&E:i!x:xi?ﬂn.oui:ﬂua&ﬂm
mn u._m” :m Rm mn an »Ju e . izl ;E.A.J.w‘. terts abo showed that, regurdiess of  critical means for evaluating vanations in ek
sw L S ST g we o denmmiem e type of paint, the thucker flms did Bot causc an exces.  ogmrating charecteristica, the manipulation tech
By BE 4y 3 £ " e : R L Srvaatersaa sve amcunt of porosity in the weld metal, but had o requirrd to make the weld, and weld-metad sour
| Suapenciy | detrimental inflocnce ca the arc characterittics and weld-  The i used for the - -
" - a - -3 us " i ] L e ‘ " speciroen o wvertical fillct-wedd 1
[Jpamesy bead sppraruince. The chicf cffect of thick paint Kle shown ia Fig. L.
M) e e . ne »e He  ma . .- (3 mils or more) was to inmlate the steel from the ehec-
- i et e (ot Toas Tl oot Sk, . trode, eawmng dfficult starting and erratic arc action, J¥Nel Comporisen Teats
ey "\l...ﬂ.-*..\uﬂﬂnt.(lnﬂl‘ m”nl?“ll\[i(ﬂ.!.. a.«l..nl_ﬁmwﬁwug welds were made with ¥/ and
Tyttt ey ——— { P s i\]tﬁh{ﬁlﬂ!}qﬁ " (28 e 1 o - 0 . Ef010 and 11 electrodes in joints conted with
[ = . ;
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Teel Procedures

Esalmstion of Efoct of Painis ou Fase of Weldiag

18 all of the weiding testa, whether demgmed v?uﬁam
for an evaluatson of the cane of wekling o far streogt
Lests, 8 ovstematxc mating of vanous welding [actory was
mede.  Those inciuded arc stabdity, fillcr -nctal trandder,
actang of the tooltca-metal pord and the tlag, penetratioa
al the rool, apattcr, tendency f«e underrutiing and exter-
nal appearance of the Gnibed weld. A sufficowest pumber
of repbicate Lests (from 4 1o LK, doepending 00 the Lest) wes
made w0 that a relable syverage rating could be obtaned.
Soax of the tests were repeated by duflerent opcratoey, to
bang m varying dogrees of weiding shall P = .

lusprtion for Wod-Meial Soundaess

Almowt all of the weld u&n-h.nﬂ- were radiograpbed,
254 the type and number of internal defects, such as po-
rosty, slag entrapexnt and iscomplete root practration
soted.  In a fow instances where it was domred to defi-
itely determine the beatnn of dcfects, sterecaconc radio-
praphs were madc of the toot pace was brvhen Lo expose
the dcfect.  The internal soundnese was rated according
1o an artatrary wak to duflcrentiale between vanous
welde, and was sh tated ia companaen with Navy De-
partmeat X-Kay Standards. No radsgraphe, eacepd
the Navy X-Ray SMandards, are reproduced in thus pmper,
Because 30 much detail is kot in seproduciion, and be-
cansx (0o many fad: -}!!KFZA&Z&SE:?
trate the individual of internal soundness cn-
countered.

Sroagth Tests

Weld sprciment for teasion, bend, 804 notched bas
teots were first mated for came of welding. thea radin-
paphed and thea machined and 10ted.  Duplicate teets
wory made by different welders.

Wold Bead Test

qo....‘t.-—!uﬂ::!« -M.?:-Ll _r.:.?l!‘l:i
vars s (ret nts on webling chatactenetoce and weld

quabity, —I!js.!: were willed an the fist poaition
itk ? e tn Clase Loniu, LoULL, 6012 and ENOX) eloce
trades an by in oteel plates coated with varkas paiats

The welds wery deposted with an sxtomatic weiding head
wsing traved sjweds of 610 § i/ min. and bow, mormal and
hugh curenrLs for the various ebectrode t;

Pwints LI, L2, L3 21 and L2 (Table Nr applced W0 &
dry Slm thichness of about 1.3 suls, were owd ia the
bead it tests. Tests were alsa made with Paints
14, L5, L6 and LT appbed to dry film thach oceecs of 3 to
7 ;i and with Pants L1 and L2 about 10 mubs thack,

The quabity of the weld brasds was evaluated principally
by radsographe. Radegraphs of weld beads o ta-

pacted plates sod Navy Irpartment X-Ray g”@ .

(Fig 4), wrre eaed 21 2 bexis for comprnng the wekds
punted steel  (The Navy X-Ray Standerds are is-
tended primanily {or clasufcution of the sundness of
!ﬂcvr‘qll wekds, and were o0 weed in later tests; they
wrie Uil an U bead depomt Leste, howerer, beoasme uo
otbes standard was avulabic.) The external s,
of the welds and E’E.a&gg
trodes were also conmdorrd i the over-all evaluation
The ioternal soundnes of welds made with E0010,
E8012 and ESO0 ckctrodes oa plates coated with 3
mils of paint was setadsctory, and was comparabic to the
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= 15 milof L1, L2, L3, L6 L7, 21, T2 and 27 painte  paints ATl of these wridy were -&Eusa:l. ! ot of Paint T _ .

r.a..ﬂg specimena, made under 45,..2&._“_.1 wes cberrved in the influence of the varkous paiats o E.«_...« .EI " o E».V.F;Mm.a-?!:"?.\.t.gga
weld soundnes, apjearance o operaling charactoristios. determine the pusubile influence of the paint binders warnal ng currcat were coosdered scorplable
o wehicles on wekding, vertical fillet welds were made 804 B8 Erocral, were s mtisfactory as wele made on

mnuﬂ..anul:‘:_r.b (c.g. sereccived, pichled or gt
b with “/uin.-diam. EGU10 clocink s in foints comted with  S2Painted plates and (hos cuated with the 21 and 23

Slasted .rﬂﬁﬂ T&n”xi ad welding CUrTeRt WETY  y 1, (R weld tests (and the brad-deposit H.a: pre- @
4 for eac - . vicudy demribed) indscated that there was no difference ° sbout 2 mils of the unpigmented vrhicies nwd in the 239 chromate buac paints.  When high welding currents
Efgcﬂ,hwxnwww sod u._!.n.m.....ﬂ,_:._“.w.h in the quality of wrlds on pickied or gnt-blasted plates various paints.  The results indwcated that the vehickes  ™CTF Uied, severa] of the wrlls contained slightly more
paints __w ecton 5_5,?::;!5.!2 Kbl IPlaics in the asrecerved conditxn, wilh mill scak tatact, bad Do effect 00 the sundnew of the weld metal, the POrowly. and the wxid metal in some cascs was more
ance and we H.E&bni. e jxm.n hsd & Dotscrable but Aot imgwrtant influence oa the weld- weld apprarance or the oprraling characteriotcs of the  Gffcult to depout.  Oaly onc paiat is the p showed
comparable to howe 00 urpamtcd st T ooy Ing operatvn; the chicf diffculty wad in starting and dectrudes, even whea 1 in quantties groater than @ dcGaitely deleterious effect on i.ﬂ.na?&a
muww»:h._r.munvwa ....:95 EQ.HH& .E.Hnw _!sz:_“ EE.:._M: welding Q:ﬁ.nn .:...!u those in paiot cuats of 13 mile. dunng Al welding; it coatained 957 red Sead in the
. - true even for uapaiot WCITIC NS, Bormal . . pgrent.
ing was tundered by some ot .nm.»?r.«...-wwrnwo"ﬂ T2 hgh currents ’ﬁvﬂ.&. _MQ« was 09 difficalty ia weld-’ Ffoct of Paiat Pigments Whett */udn clectrudes and normal ing currents
Jgagsﬁ:_rﬁﬁh Hag. | he asrecerved plates. On the busis of these observs- To obtain fundemental infurmation oa the effccts of  ™X7T twed, swne of the wrids were not so a4 thow
The fillets were consi ly rougher OCT CONMVER 1 a, all sibarquent tests were made oa gnit-blasted Tanous paint pigowents oo metalarc welding, vertical  ade with ¢/min. ckrtrudes 0a foiots coated with the
sume paints. This i partly attnbutablc to the inher.

than Glkts in unpanted fanta, and were moderately platee, broause it was dewred ts avond a0y extrancous end £0ct welds were tmade wath /g .10, EOO
< w10, 10 edectrodes on
_..?hafr.h.v.u e u-ﬁun_mrﬂ..nh.n :wt rrh ranuble efficcts of the sarecvived plates whick eagit icne cnated with s of various pgmeats,  OUY prorey operating charscteristics of the larger el
it than L1 Ehbhu.}!&irxrsoaf&ﬁri mask the efects of the test paints, and becauw it wes i_ﬁ.i mngle pugment and muscd pigment sumes,  10dc 18 Vertical welding. Tt was evident, bowever, thet
coatents . eamer 1o gt blast the plates than to packie them . 10 8 yehacke of ten parts mineral sperita (o coe part alk some of the lead buse paints contributed to

pigments a1 well, rated about midway between the nne et A rwby . ’ roindn
chroma head base L 38 thaxr Purthermore, mont subsequeal Lests were made with sremn (ghyeeryl phe te) scdution, were tested. Quality, brcasur the we oo bare plates and oa
&3“”ﬁuulﬂxfz!ﬁquﬁcﬂgi ES010 ehectrodes oaly, because the ES020 electrodes N "292?..&.?&1&5«:!951:.{ m.;uﬂhn.ils.rigkflgg

. ed wath the L8 and L7 puints waa salnlactony.  seemed to be ket affected by (e 1t paints (peobally e ) - sctory. " P
2 vruﬁn_m: et made with /0. ehctrodes were  owing to the favorable downhand powtioa used), snd In the mnghe-pigment tests, shurries containing kead measa"&ulgmf!:.??uis;.\\
. better than those made with b/w1n. chctrodes. lHow.  becaus the wobds made wth the 6011 and F6012 ehoc compounds had detnowatal effects tn varving degreen. 6010 clectrodes at Bormal current oa unpainted steed,
: trodes drd B bring out any dufcrences in the varions micnu.r.r&!:?.:c._i_llv&!_vf:.-r: and on prints coated with 3 mils of red Irad mized -pig-
basec bead, sutphiate) produced arc instabisity and poce-ap- 8t paint LR, and rinc chromate baer paint 21, These

ever, the differences in the influence of the vanous peinta £ 3 1
g N pants which were oot thewn by the 10 we
peanagand purts webit Hot crncls were ale sharreed.

were poticeable in the wekds made with both electrode -
- &egprg_oannmhh..ﬂoiﬂﬂg“ 10 the roots of sueme of the welds (thas was attnboted ta  WET Made wilh Do partiular diffculty wach are taxe:
usrs, . ith Y e Dot It tateve st [ -
Some rﬁa:!nn Mﬁ.ﬂ’ﬂuﬂﬂhﬂrﬂhﬂ M.”Wl "/ wa .Y«l.n the sul 0 the pugment).  White bend (basic kead, car. Bty of weld mctal manipulation. The 6t weid oa
. < 4 pai above wrkling troaate) bibarge 5od red lead pave Uy botter remdts,  TRint LK shown in Fig X, o typacal of Sllct weids made
B0 whik rad chrumate a5 kead mlxcate had the fast efiect  O¥TF wax of the other ord kead busc paiots (e g, L9, L1Q,
3 e B R of the kad compeands ueed. L1 and L12).
3 Sumics of other singke pumwats afected wekding of Whea /0. clectrodes were used with & kigh welding
3 . weid quality oaly slghtly. fron oxsdes hed almost no  CWTrEL almost all of the ikt wekis were rated os wa-
3 - = o . aQ? cfect, and nnc chromate, graphitic mic, rine onde, MCrplable.  Since the wrlds oo the unpainted plates,
3 \.L 3 V Ulanwm dutade and tagnemum slbcate oaly o shight
3 . (Group 1) Q @«n?ﬁi—f:gninuﬂsiéiii
H t& Lhet weids. The wekding charncteriatics of the E0010
3 g , - clectrodes, va plates custed wath these slurrica, were con- 4-.!.:0.’2.9&19‘ fLUmW“uPIE
W.; M A 3 RNty e . wdcred pormal.  Typwcal fillt webds oa slurry coated delate sk DROID
. epecimens atc svorn in Fig 2 e T Pereeth Prprtiny
b The mused puguxcnt shurrses contained red kead as the Bereagen . Svadoem
w ¢ i . base pigment, with varwas amxunts of otber pigmenta. ﬂ.oru i !:..H.v. - M-f Ratiag®
: 3 : The results of thewe Lesta nducatend that all vertical fiket Flat Porttion Webbe otk 7 la. Kiectroden
3 ; e » | weids 0 plates caied wrth durmes cootaining 757 or 5 PO
3 1 o . ) ) » E H : e red had u—ﬁi purosty rating and pout exter- Loz » !
i . . 3 t Bal .3“-,&33‘ are characteristics were Qquite u«”‘ll&uﬁ“}t—hﬂiﬂllﬂ .
. : erratsc . o . were the smme ae for spwcimuns N H
.m Grouwp D _ coated with & a ted bead sfurry,  The excry et “ “M.M ".u“ " “
; ! & 757 red Jead 257 iwon ouide minture, which dod bt ZI g <o » 1
3 “al :-.“.-II—.. freevmty in the webd and dod Do” werw o Ll 0 ™ 1
ect the welding charectenstacs «of the ehectrode. Bpwcimens painted 1o vark
. decremee 1 the brad content of the slurmics improved the juy 7";6} '\..“! 134 .
4 ) } ) quality of the wekds. the degrre of improvetcat wes aleo L8 040 old » !
: ; i wflucnced by the cihet paeneats present.  Hydrated  H e Jiderd u '
g ) ) ' I otwde. wun oude, fin chranate and alununess “ n“ "ﬁ“ bt “
R A #lrarate sremed to have o brnrficial offect; carborundum P ‘H. o
. o w LA - _ and pugments containing sulphates and carbrnates had o Vertiedd Gotte wub ke,
3 b Setromratad efiect. Pase #4000 41800 [ 1
E Spachncna poiatod prinr (o el pase sulyt
. {Geoup X Tests of Red Load Mised Pigment Patats u foverd sno " 2
»
On the hasa o the initial trete of paints and slurrice, (4 w.va Hﬁ” “ ”
3 . . fuurtees red bead mised [nrnent painte, in et of whah X8 “oo .00 2 '
- - o . P the Frd bead cemtent of the pughent was lowt then 7%, 5 b0 s1.o0 L i
om o ed e A o LNy e . - | and 1n which varas propainne o other (pments wyre St pointed prioe Lo sart pose
— . : Y-.—l.._. were weed fof furthes sludy. Wh— “ns [t 34 9’
et plates . S, ol a0 3
Group 1 ass Pl g Clar A1 and A 2 [csteure vessole shalta rotors anfgears  Group 2--Clans o e inte, --..M iw“v.“.-.n Ql.?v_qrt_a.:“.ﬁh”rl -.ur “.\ cand o nie pergnd _l “
P2 pareng. Clase A3 frocs.irs tosenis frimga ond 3);27!4 ealre 110 fatigua service o Impact.  Group 3 - . n. in dam Foold trades at tocmal u“ by, \rn -x o e o siam ] ‘
All machinery exoert a2 nted ia Gronge | and 3 stsrve. hull castn o strutural hull walde, ) ing rurrents (I secimens fie rach ..s.n, !.dx. B s fk " !
. 4--Na Burvas of Shipe X Ray Standards bor Productioa asd Repals Welda NAVSHIPS , rraluation of the infurnee of the jainleon the webls wae 3 oy oon amial D 7 3 =8
Ng. 4--Navy Departmesnt ol o e bund, as brfore, on the fase of Geqemin@ of the el o P vty oot Comap 3 staadard
I0 82 wqust metal celernal weld appearance and weld waundnce -




pexcren o oL o

[T ¢ Tonsien eod Root Sead
ig. 5 Wolded Plote bos Trnareres

tcs coated with the “Z" paints, were alo
EEJAWM« incressed poruaty), the welding coaditivas
were coomdaed a8 ln_-wiL.r“ Counscquently, U
l[lﬂa!lgiﬁagar.
oa of pant cfiects
.-.VA-WD_.A-_- coalirmed stions
that & chrar<ut relstsasbup between n.:: 257: .

! !91235:.&553”5
ol e rdactory. and 10 b case of the mullaple-
prgracot red ad basc pnmeTI Conlauuag varns am wnts
of pinc chromate. hydrated iroa oxube r sroa oaxke, the
vni ace of the pauots duniag wrkding semed to

) .

M, A the dats from the vertral Alict wedd
ﬂlnﬂha“..rwvﬂn.r& mused puoeent paints mdxated that
Bhalf of them had satidactry charsctenstxs under 8
vanety of wekling conditcon Welds ca plates coated

with 3 mite of these paisits worc Crarparatie 1 IE:,_:..H..

of the Navy Department X-Ray Standards (Fig. 4).
Frorpt for & single weld made on stecl cvated after cach
fram with the L) high red doad bese pant, the infernal
wastdncss of all welds was satsfactory, and was as good

af better than that typubed by Group 3, Fig. & ‘
?i::icxrulnﬂ‘nﬂ_tz«uum_grro(
app

kst none of the trat punta, when 10 gruove
Jmuats e 1o the fret pass valy, bad an cffect 0 the
otrength of the weld inetal. The soundnces of these
wekds wus clasaed as Geoup 2 of betier.  The weld-octal
ductibity met the speahoaton requirement o 227, clos-
ation i 2 im, except for ohe specimen coated with L1
paist. Duwnog ng of thes specimen, the are perfar-
mance was oftatic, and there was more porossty Lhan s
the other spramxcne.

The applxcaton of paint to & joint after each weld
pass # obvicusly & Lbratory expedxnt ntended te
Create an catreme conditioa of cxposure of weld metal to

fram only.
Transverse Tondon Tes

Grecve-Welded Buti Jrisls

Scveral groups of wekicd butt jounts foe Lransvere tea-
®oa tests were made i the flat and vertacal powtions
with ¥ in. E0010 electrndes, and in the flat position
nth Yean FHO20 ehectrodes. The wedd spraimen for
these tests 18 ahown 1o Fig 5. The grooves and backing
strips were coated wth about 3 muls of red kead base

pasnts L1, L8, L7, LA L9, L10. L11 and L12 and nioc
hromate baa paints I and 720 For aft welds o
heat and interpase tempersture of 200° F. was o

obtamn ety meorr canparable to thoae of the all-weld-
toectal trnnon tests previousty discuwsed.  During weld-
g, a0 evaluataos was made «f e mflucnie of the pants

wnl..—nr._“. inchusive, Table 1) were chosen fue further study.

AL Weld Metal Teasion Tests

with the intteal Glct-weld teste. strength
.NMM‘“;”«I‘HN of weid metal :_.x-l& to several ts.
The juints used were L1, L6 L7, 21 and Z2.
welds for all webd metal teason fests were made
pasated plates with 0010 b triudes. usng the procedure
wt forth 1w A WS ASTM Seahaton A2 45T
and Navy Drpastment Norran of Ships Spenboatva
BEd (130 41)  Oue serws of grisve weide was made
oa platrs with the groey laccs, ujrut and kewer surfaces
!.%...r. Laching strp punted with & 3 aul coat of the
test paints, after the paint had dewd, the grorves were
ngdetely (coe st oa the Aot grwtvn with® o
I ebtriades, amAbet Wt i the vyrtcal gsatonn with
o in shectruden). Avcthe et of grame evids wa
wade vn platrs paintrd U sme as ataove, tut >tk
sdditimal paint sipled altrt cach pasa (K10 prasary [0
Bt wekin, 8 guasers fir vtk el wekis) AT wekling was

Gowwe with @ [eviwal and o lemperature o4 atumsd

oa ease of dep arc stabihity, degrve of fomoa and

Tahle 3—Tranoverse Tonmion Toets of Wold Jeints Mode
with Yp-ln D010 Dertredes o Puinted Plotes

Foiat  Surragih Sorength. 2 s - e
Ne* ~ e k4 Practere Ratieg’
et Peadtcn Welds

Rary 0800 XKD n rwwe 1
11 0on Qo0 1] w v 3
u wa0  oHD » rr 1
L $4. 40 €7 U0 ’ w.pr ]
}5 W30 MO0 b 24 w, r 1
I R0 W8 K0 n vy 1
n 0N §7T0 » w.r 1
Vertical Position Welds
Pare @ LA an rr 1
%] wWNO K30 bod v w 1 ]
. el ALMO ¥ w.r 1.8
1 LS T T » A 4 &1
taa s enr #1230 28 w, P L1
[RT} dyn myn I3 rr ts
113 “whn 4L To 18 w, w L]
1 1) X0 RIAD n w. r | 3]
n “wne ke » w. r | §1

© Pabat Ohis b arss ajresimatoty 3 min.
b Averagqe to jonte

W, Wil mecal, P Tlete

€ Sue X tar oa st Ty L

* Weld paiated of tar SYWY [em

4 Mot evemamrod.
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Teble ¢—Trursverse Torsion Toste ol Weld dointa Made
with ' peln DEGX Dectrudes bn the Flot Padition on
Palnied Flatee

———Avwrier Bremgth Prapectiet——

Virld Teanle Fong. Lacatien Bound
Fodet -E”h‘r. Beremgth, a3 la, o o
Nes e % Proctmee Rs
Bare QX0 00100 1 w, W t
(%) Qa0 06w 1] W Tt
7] 42300 81300 » w.w [
s 4130 6150 » w W 1
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L 4100 euxo » w, W Ly
L3 4100 61,000 = - P 1.2
1 4la0 810 o w, P L1
2 Qno s n L 24 L1

* Pasmt Chicknoss appeosimately § mia.
* Averagr, too lasta.

2 W, Rekd el P, Meta

4 Bew Xcay standerd. Fig. L

peoctration and tendency (o undercut.  These data were
correialed with simdar obecrvalioas made duning the
vertical and borizoatal Slct-wxid testa, to obtain a more
compicte evaluation of pant efflecta

The welded plates snre radingraphed, and specimens
cut fram thesn were Lested in tenoon.  The results are
gives in Tabic 3 for welis made wnth E&0I0 cloctrodes
and in Table 4 for welds made with E6020 ehectrode.
The trask strength of the jants was oot infucnced by
any of the pautits ia the thickness used.  The “compos-
ite” ehagaton acrom the weld jount {mrasured oa 8
fage kopth whach included both wreid oxctal sod besr
metal) was gencrally maUdactory, except for somcwhat
low eloagatas i soaw of the specumeas amted with L1
bnd L12 pants (99.7 and 757 red besd, respectivedy).

Fygure 6 shows the nurt mde of typual fractures in
speamens wekded vrrtically with E0UTU ehectrodes. The
o e s wth the wmndest weld mctal ‘Group | quakity)
had the bigbest ehagatnas amd, whea fadure oocurred m
the weld metal, the cicanest fractires.  Speaimens with
vimble defects at the root, aftes the backing sinp had been
mactuned away, faded morr often 1o the wrid tetal, but
s scvrral instances the fracture was in the base toctal
oven though oot defects were present,

The imBucnce of the 3-mil paiat films 0a case of weld-
ing was ot evadent in the vertcal wrids, and was coa-
Encd larg-ly 1o Uxt fuxt pasers, when the paint flm was
mact.  No difhcudty was encruntered s the depomlion
of the uppwr wold pascs, tecause mont of the paint bad
been burned away duning the welling of the ront.  The
Bal-pemmtsn sprcatnens were wekded with very Wtche did-
Sculty.

A mocle weld specimen was tested in which & 3.emd
coet of Lo paint was af pexat Lo ench of the 4 weld
pasrs required 1o B8 the groove.  This s{acimes was
wvibrd 1a the flal promten with RAOI0 elctrides (see
Portnatr g, Talde 3)  During the dejnmetson of the soog
Pem, thery wae wone trouble, but the faint on subsanquent

aart had e peren) ftr bitle influrnce om 1the welling
ﬁl noaltnlauted 1o the inrvasd wadih of the grvove,
ft the upqer paswre, whah fanlisted manijpulaton of
Unr edocticnte mnd the exadten mvtal pond  The steeagth
of the weid wad equal 1o Lhet of sprcuncns painted oaly
prue to wriling, unliatunetely. the elongelsom scrome
e funl waa wd measurrd  The radugreph of (he
Joant i bmed (nly ¢ frw seuttered hodes, musetly at the
P, and (e pant was (lassed ae trang of Coroup | qual-
ny.

n_. st of the alvrve teots, the (o weided plates ¢v
Quired {6 olrais & puir of tromon Kecimene wrry wrkded

by diffcrent operatars. Frequently, the plate welded

onc operator was bettrr thao the soularly paiated dupli-
cate plate weided by the other operatnr.  However, there
was 0o over-all conustency 1o the relatve quality of wark
of the two welders.  That is, one operator uced the

" better plates on some painta, whik the othar operator

prsduced the Lettrt plate of 8 peir 06 other paiats. It
was Quitc evident, through this and other work, that
the wriding abihity of the opcraties (] fully quahibed
under vanous sjxcifcoations) was nfluenced in differest
degrees by a givess punt

Fillet- 1V diad Double-Tee Joials

To obraiu infurmatisa oa the effect of palat ca the
streogth lhwc made with single fmm welds (the entire
weld thus g subjected o the full infucoce of the
pant) Uanaverse leamen tests werr made oa fillct -woided
gi?'ﬁdll&%rr;mﬂiﬂﬁn.

The parts of the asscmbly were painted with 3 mils of
the Lot puints, tack welded tugriher st the enda, and
fillct welds "1” and 2" were made with ¢/ edn. ES010
chectrodes, ia the flat postion. The Brat £lct was de-
posited an unaficcted paint; the secood £3et oo paist
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LIAC8481
Yo
1 T e ey o : — Voﬁwﬂﬁi—ah-rnqxtuuv.g%rg
‘able B—Treudon Toots of MNiat-Wiided Doudle-Tos dolate P (28 at the rout moet Gilict weids), and the Tabls $—Roet-Bend tings of Greeve
o u:lJ e ‘fﬂ..’ Made with */w-ln. E8010 Dactrades on Pointed Mlp-l amount of [resh, unclarred paint i sually st a maximam IL}:“‘PNGF.“MQ’IU" “
* ] Aversge Locatios To obtain more data on the propertics of root weld ———— Band* aod Sowndarer’ R
) 1 7[-» Uluamate o ‘\/ ypetal whach had Leen cxposed to L specimens cut Polmt Vertical Woids with */p la.  Flat Wilde /o ln
1 m z-nz Loed, LA, Procture ) +rm magle-V butt joints were bent in 8 standerd guided- Ne 110 Blectrodes 30030 Kixtrede
70,500 Plate . '] . ’
g u 70 weid Bav  AAI AAL AAZ AAl
s 76.%0 Wokd Lt BC2 REZ CvS c,Ccs
m i TENO Wed 1s D.rs
Gm 110 7o 0 Plase u AC?
- z 113 TA &0 Rate s CCr AB2 RDIJS IR X
mm m L 34300 wWed i RCs ADI RD2 D.DS
2 z 77000 Plase Ciams A: Oualiity ol weid Lio D.Es RC2 CUDIJ A 3
mrl n 76100 Plate T and bamon a1 rocl are sehe- En "M« M.."u M..nu "Wn .
E Falnt thicknees approcimatety 3 mie. P A co&.l.lne-. n AAI ABr R B2 [N ¥ 3
as Average, twe bevca. Geow 1. F) XAl A1 AcCH r o e ]
{ = Lotios fodicns b 4o rtiagsfr dupiicose - 2
seocvset s 4 in weiding over some paints, the strength of the weld Jz'larf-ntaitualtlnl; - g
7 Tre mctal and of the average webded joint was ot sp- ¢ P
S I P afiected by paint coats 2 1o 3 mie thack.  Thas Tt Orickors qopreimatddy |l rost of groeve el
L8 was evpecially true when welds were made (n the flat ¢ Faiad thackwrms sppracimetaly I mil; soet of groove */ode.
Ppostion. l&u.ub.ﬂn”lr
('.T?h.rmrﬁl apprecisaatsly 3 mile; rout of gremwes /o da
¥ Fasme appreatmately 3 mlls; reat of greves Yodn
o Boot-Beud Tects B Oulty of weid T X0 F prabest.
srecaan || srEoMEN . Io all of the strragth tests previoaly discusecd, the bruidhaner Sabiriohuigerind
,Eéglgnzﬂggkﬁga li"?-ﬁ.ﬂ
oot metal removed (050540, trnmon specimen), of was beod Jig® with the root of the weld ca the tension side.
£rose smcion of the entire weid joiot (transrere tension The usal critenon of acceptabality io thes test, as uaed in
speaimens from butt and tee joints).  Thene Lests detmon- the quahfication of welding tut, 4 thet 8o crecks
strated the strength projceres that may be expecied of largrr tha 0. in puke duncomos shall develop os
ts which arc subjected Lo smple satxc Joads, with »o the trowsa smde of the sucimen when it i fully bemt
L sed overstresmng. Ths critenon was not used i the Leats of welds made o8
The radsographs and weid fractures of welds on painted — pamted plates, brcaoee it was incompetible with Che

cntenia [ue X ray scorptabality, whack arc shown in Fig
4. The root-heod test i primanty mtended a8 & Srvere

g T iSet Wolded DoubieToe leial Zjaciman for Tondan plates indicated that defects. cateed by the influcece o 4 4
Tose w!.:FlJaﬂx!rrn_:ooR.l.:r.gl..fla . F - Y Qe © Quelty of e
a z b . test of welders' slull and the wekd mctal has to be aot

-5 this region, manipulation of U ehectrode i maturally 2 N telstecwry opompt
i — b ahalow badt basly ooe  oaly ductle, butl virtually free of defects, sl Wrast neas
{ which was overbested and discolored and, in sme cases ' C LA Tt e the tenvin surface, ?is..:?_u.n;s-l-.nit...sul
e teong G " acceptatality will be mxt. The X-ruy standerd pormits
Z..ﬁ:aﬂ.&.iv«??..wausag.r /ein. org Grovp 1 or 2 .Yﬁ.ﬁ:al.rli-uyaﬁzvil.:?ﬁlu
on the class of pervicr to which the weld will be put),

# 18 reasonable to aveume that many welds of Geosp 3 or
eves Coroup 2 X‘.“N quality would fad o the guided-
trnd test, d some of the defocta permutted by the Xoexy
%nii?ﬂn‘ll\rlgq

ted in fal powton with 4/ in. £0010 choctrodes.
mac of the Glctls was maintancd as chacly as pos- e
l.vr-».\.ﬁ.?-laciseer!n-rﬁuunﬁa ! Sy

tons), mace it was dewrrd o produce fatture i the 3
weld, 30 that the rrmble effects of the pnts could be K¢ 3 .
detected. The welds were made i the flat ﬂ - Close D Bordmrdute weld o a] procrmity (but et for grom back of fumn of Jow

iy,
ot Yoricm ardd some por.  dectiity) was -.diinu-.uﬁ the same order o

£
i

!i.dﬂigﬂﬁl 5:.”42—“‘& ..vqt_.“—-l-a!r- ”!J:zlfo wc.blwoﬂ i e X-ray standarda srtxtrary root tent
¥ unced Growp sandard ie shown ia Fig. ®.
The resulte of the tests are prvem in Table 8. Sceme of - Babhemand Vol e sprcumenn for the ruot-brod Lrsts wvee taken either

from the wolded plates uaed for transvecse teneon spec
mens (Fig 5), of irom sirmiar platrs wekded eopwcially for
31_-;“1!,,3 The wrids were made a the verti-
ol promtear with Vedn KOO0 electrrdes, and bn the Bot
peastscon mith Ve in. FAX chertrides grove &

the specieacns {ailed ia the plate, and some ia the weide
(rither abng 8 g or throwch the theuet of e Blkt).
The tenuke strength i therrfurre prven in peunds breaking
toad, rather than as pounds get squary inch, Lrcaaer the 8
Inctia] ares of the fracture vared with its Jocation.
Tyfsal brohen soeamene are aluwn 0 Pig K. Most
sprcrmnens thal faided in ter wold alurwvd o divtinct “peck- -
3 Ing” tn the */yin. latc away [roum the punta  Thie inde-
cates thal &nl apmainmis had alaial 1007, kdat offi-

>m spwcimens had practically the mme strvngth. The ]
shghily hewer bevaking strrngih of the LY spwsimen (4%
of the sverage strength of all specimend) i md ...D!L .
(fcant, trcauer even in the specimen, neching of Gw -
uN!S. parsat plate tod place. The rreulte of the tee
Juiat teots pupgrart the findings of the pervias strengih
tevts, vis, that while dufficulty may have Leenencuuatored

.—.f.
g!’.i:‘ls‘—i-u’;x’
openung (*'g 10 %/ in) wes uewd with the

trades. The plates and backing ey were grit blasted
Cuw t o vt f inted wilh T ta 3 eila of scveral types of fed kead

it
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(Croup 3 or brtter). The soundest welds were those

aromate base painta, an sverage soundnes of Coag
2. The weids taade m the flat powtson with ESO20 chec-
Godes were pracrally sounder thea the vertical weids
®ade with FOI0 rlctrodes. The majority of defects
dixcioerd try the radingrapha, and bry suberquest bxndiag,

The beod tests indicated that all of the weid mctals had

doct evea though the bent mate base pamng punts oe the
! oy, =t J erclls 1 plasn <arbos strectural stee

Jointe, coated wnth 1 to 10 muls of paint, were we.

modcrately largr of extrowve oot Gwares (bend

rtzg 1) of breaks (bend fatung EY. The cracks o
et wock  Che Aat brotrantal of vortacal pamtcn with scveral types
breaks were mduced by the presroct of rout defecta, b e il prir ook e

as sdag cotrapasnt and monmpicte {uwao, eway froa

thew tactal ahowed adeyuate ductihty.

N T e » webling, by radagrapha invprction of wehds for internal
wapeinted and wnth the cmted  Ocfrotn and by tenssa, beodd and Charpy teste of wekd
s Pasnt MM Setifactory bend LF based con the jomta

The moat i activry tret beods were oitaned with
sandard shows ia Fig 9. werr alao cbitained with meost of

brend sprcimens coukd bre corrrlated with the degree of

ey with an AT bend rating, M were of Ceop | o

o,
Jrenitn, the brrusct come e 8 that where -S!_.vn.a.lb.

.
L
ot Th pasint was moticenble) in the making of wekds, even
wn the vertcsl positson.

Red Iead base and 2:nc chromate buse paint £1me not
roreling a dry Gl thicknest of 3 mih had oe sgnibeoant
of weld metal. grove welded
tex paala. por on the b Ached
peoperies of weid tal 10 the fange <M1 P

F. Ercept for a few iwdated sjecimens, the
wmtdnes of the welds was satidactary for all paints
Leried, end withun the acceplalide lmnita o weld praomty
frven 1o the Navy Department X-Ray Standards for
Prducton and Repasr Welde

The strength, ductiity and sundoca of the wxlds
depwnded s 0a the alabity of the welder (o overcome
the interterenoe of the grant bim, than oo the darect eftect
«f the pauat o6 the weld metal  The influence of puat
was mont evident ia vertca) welding, and was confined
larpvly 0 the frvt wrld pase.  Afler the St pasm i
ity de pass wolds, the

nts,
and wilh the keyhole potch mo kaated thet the metal be
rath the notch was princigmlly that of the root weld
testrd sl Lemperatures rangy

Fig. 11, indicate that the
of the wrld mctal was oot influenosd
the varioas test paints. q.rnl,nzn.qn
walses st any [rven lemperature
Do 30— Lacehes of Chary Bars in Wold Jutet within mormal 11, snd 6o mgnilcnoor b sttached bo
the rrlative vedues for dervat paints at the mme tess-
aturr. The decrease im notched bar strength thet
ad Led wth ooe st abowt 0° F. and bekwr o charactermst of the
l.v;“.“ Jﬂmﬁ;ﬁ ﬁ:ﬂ:nlo.ﬂ.lii .uilUElE.inUlgI.“nﬂj..ﬁ.Y

the [y Tt Specumnend, # 1ot canerd (o
!v@l?&—u&.llnmsnri!av&.vﬂl nac o Ut pasects on the weld saetal oo

el ua the trowdk stragth

(Fig. 10).
from +80° F. 1o —HO* I

Thes Sescribed the rowults of tests Lo deterenine
of the webd. naper j

ST At the rot the efircts of several types of red kead base and rinc chro- complete peoetration st the rout of Glict webds  These
defects werr usally mivor in character. They wvee
e o0 evdence with the red kead base paints, but were
uwaally overcoene by reducing the faint Glo thackoem, snd
through the shall of the welder.

The rort bend Lests of wekds oo painted plates showed
tather ermatc rewlts and, in grncral, were mfcnor te
teats of welds 0a uopainted plates. Koot bradang magei-
6rd the swaflucoce of bocakred dofecls €8 weid heat
strrngth, aod 1t mught be concluded that to avied wuch
dctrcta, 10 wrldmeots where top-otch quabty i re-
Gured, the uwe of pruming pasnte should be avoeded of
Lauted However, 1 roct bend terts doxcnted o tha
mvrvtigelnm ded Bot pive sufficicntly conmstent data 9l
froem whach debonite conchrmans coub be drawe, snd d 6w

ints tested had a noticrsbie, sod
Ay head baa 1 Bt om the caw with which

the peistrd rodiid e wrils coedd be mede.  The effect vened with the
e of wriding, the type of chrctrude, the compomtion

3 O the 25 . thr paant snd uncteased mariedly >nth the thcknes of
Souodacs 2l U radigr . the punt fla It alo vaned from webder to weider
Lty i perates had b Aoty
other wrbdets with bes v prience nth panted purfaces,
Bt thre dufcrrnce was tud coameteat.

e 1ioes delnown

o

belarved that more extensive tosts of this kind nced tabe - -
mede

Sutdactory wrlds weee tade on steel coated with §-
n 2.mud films of pausts having w high red krad cuntent ja
he ~xnu5_.-:§. but sdverse effccts of theae Painte om
wrld metal degwmrtion and quality ecame evident as the

cuntamunants, it apjean demsable 10 bmit pa
couts 1o the minimum thckness consstent with case
applcation of the paint, froges coveruge of the stedt mar-
face aod good workmanship ia weiding.
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Ahbrugh cras sirel surfsces iree from )
vided conds f¢ wekling. & 3 end cuat
sundocss rated as Croup 2. the best oy ra ¥ .

bxnd trets sndac ] wt of the paiats 104 Jead Buurd gugment paunts and the ninc rhrooete

The tort ate that fos oo W—CB. s pesnts ave vy AL o (k. the mefbarnee

ty s requred, Lhe pant should be
R.D:A.clrs -r-ﬂ?l—-i.ll:-?l&-l‘a.w

Kokched Bas Tosks

1a view of the mumntmg wtrrest i the wotched
ot varwwn trmjwratoers of webds and

“ll.! o lewd wews of wdched bur teote wae made on
prcimeme tahen (10 webde maite om painted plates

The wrkis weer made in U fat prmison with ' 0t
FLOI0 eh triades, o0 60" magle V' granys in L in sterl
plate, with a red cgeneng of o and il ateed turk
g srip. One jlale was webied in Uhe unjminted v
drtewr; e grievve and e hing sinps of ther Nﬁl‘t
wrre cvamted mich atwart 3 snede of LY, IA L8, Li0 L1 ang
L12 red frad hew and 21 ond I3 sinc chienate baw

ta

nln.l. of Om radn grogshe of T ovhierd pdetes el atrd
& sundnees of Caarps §, the huats crated with Lisad L1y
pemts were of Covmep 3. at of the defeta pererat
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