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SUTTABILITY OF MODIFLEZD 18-8 FOR WILDING APPLICATIORS.

: ’ ‘ €, - )
Data ocontained im report number 115 and & letter, dated - -
November 9, 1932, both received from the Rustless Iron Cor- .
porationr of Amerioca indicated that a modified 18-8 alloy has- - .
béen developed which maintains 1ts gorrosion resistance afier .
welding without subsequent anneal. This latter feafure merits.
the application of this alloy to intricgte welded shapes, such’
as the change proposed for gasolens storage tanks to conform )
to the shape of the vessel's hull, thus utilizing. storage space.

A concise statement of the application of this alloy is
contained in a quotation from paragraph 2 of the letter referred
to above: . [

"Phis modified CRS alloy has been developed in an endeavor
to produce a mgtal which can be welded and put into service with-'
- out ‘subsequent ‘annealing, and which will not suffer loss of cor-
rosipn resigfamce as the result of this omission of the anneal-
ing opera;g&h( - - - It may be used for Navy purposes wherever
grades CRSSI or CRS-la are now specified, and in addition, it
may ‘be fapricated by weldirg at the. Favy Yards or on board ship
and plaocgd in service with&@ﬁ?any heat, treatment subseguent to

wolding™a -~ if d ‘

TS ¥ T . L% .

n ‘‘The Bureay’of Ordnance has rejuested the Naval Gun Factory
laboratory to deteymine the.,deégree:of susceptibility of the
" Rustless Iron Corpodation plates 1o intergranular corrosion
after welding but without suhsequ%pt heat treatment.:

. Material -

The following CRS plates were received from the Rustless
Iron Corporation for test purposesg .

Plﬁtq*:’: 0.5 inches th%ck-

12 "
"m.og- ,18 " "
n d - .5 un ) n

- Plate "a" was received in the wélded stéte, pletes "b" and
"o" were welded by the Naval Gun Factory (V-type 2lectric weld,
using coated elestrodes), and plate "d" is being :eld in reserve. -

Analysis - o A
:’\E ..-.\" i‘“ - ¥
[£ad > N P & , I 2 ‘»\ e,
712 analysis . of saaples t.xen from pl.te . -~ - -nﬁM?- R
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»
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‘ . . & SN
- &g ¢ c ~— * - .. ~ .
- gl ; ; e
A ‘ N
s, . . . ‘.\ i N J ~."4..' ‘ ]
g s 8 Mo < (Gl M
3 - s TN b XY
Parent metal 0. 05 0.36 0.006 0.027 0. 41 7. 62 18 91 O 12- none
Mo Weld petal : 306 L .oos\ .012 .34 8 26 18. 89 2100 "

The Rustlgas Inon Corporation states that the other ?1ates were
N made “from %he same heat of steels « . .

P

3 vroperties -

e . ; Physic

: ‘The’ tensile properties of both theu@arent (base) anﬂ weid- '
ed metal.for all- tﬁree plates ard givén below' LB ’

e o Yield point:Ult. tensile ' Elongation :Reduc%idn

‘ 1bs/sq. in.: lbs/sq. 1n..% in 1":% ip 2":area, %
. Plate "a", parent: - 62,600 . :° 102,200 : r2 35,5 1 4940
LTI W T 63,400 ¢ 104,400 ;. 0 : 3642 ¢ 5045
n T, weld 62,100 - '92,100 243260 1 235 7 332
Gof .o Tmyim o : 82,100 @ 91,100 ./ 29.0 22,37 s - 29.8
‘.. Plate-"p", parent: 53,900 : '97,000 : 43.6’ :' 51.6.
FpneaTTen W T B2 1000 ¢ - 96,300 i3 - 463 33.48.7
L n3, weld : ..52,700 @ : 91,400 1 41.5° : 33.8 & 33,8
o SN R N ODO "r - 91, 700 40,0 33,5 -: 38.7
" T ~plate mem, -parent 57,200 - 1 96,100 .,:;45.6 &, 48,5
' NS, " B2)00 . ¢ 94 300 .*: 48.0 ¥ 5l.4
s TR T e D geld v 54,200 :,‘ 955200, : 2 B2.0 1. 38,8
SR »3;;._ ", ,000 -3 ez,voo\-:”\_ TEL, 0-. 40{5 '
. - cqrroslon Tests ~~:M,.-'~‘ S _‘Q' U~ e ..
s :lJf' Salt Spray Tesi. _-f“ L S "_ ~ . A
":;_7-"' A Two speoimens were taken from sach welded plate (sam- i

.- Dples. were 2inchessquare, beveled -on two ad¥acent -8ides, with
7221, the weéld running diagonally) and exposed to -the salt-spray\test
T . far 48 hours. --All six specimens‘appeareg entirely satisfnctory

after the. exposure. ] N oz - Y . RS
3'._35 Nitric acid test. C N ': 1‘ ) .; .
S L e ‘WGlded'specimens 2 '1nches long seledted transverse .

to’ thé weld from-2ll threé.plates were subjected to & 48_hour

"‘boiling period under standard conditions. The results, qxpressed
: 2 1nches penetration per month ¥ ] glven below: . - A
‘YZ ' * ) - N '. .T. K . . - . ’ ' .)r
- .' ‘: - . . - + l * .
- \__.;T:_'.‘ : - . . . ~ - e .
* he » -_. - - * . "?}i}“‘.
~ = . PR TN "{,',‘.’,t)



2

‘?3- T;;; . ﬁﬂectrolytio otching, jim . .’:\

:‘. .

'_>~c

‘ﬁfﬁiﬁ%ef'_g'; pénsity " Sq. ins ,Inohes penetration :
.' T \ , ._'" B _Area- o per monxh
Cran 21T L mise 04, 3200107
. TR L L 1,94 +00103:
k I D B L -00105
I I B X L0009 T .
B 2% A _+e00111 '
B N 1 .00181
. & . 7497 -~ .00146 ~
- “: - -3.‘ .. 7 96 ’0014.7 -
L Tho above.values are. we11 WwiTh. th° specifioa 1ons. :
There was no local attapk at or ban_qring on the. ¥iFe f the

welds either on. tHose. specimens-of in other test:
from. these—uelds which were tested with the origi'al

"int;ot. S L ) ' . é§§<;\\

3. cuﬁrb-Sulphurie Aoid Test.
T o Teat speoiﬁbna cut ‘transverse to and thru the weld..
»  were removsd rrom~eaoﬁ'walﬂed plate and bdoiled 48 hours An a’.
~10:g5r cent cqyper snlphato --10 per sent sulphuric, acid solu~ °
- ti6n with. & refiux condengp:. -Several samples -put\from plate .
"bT were .exposed 10 this. test.for 200 hours. None of fhese
specimona ~ghowed. any" indioation of intergranular attd&k after

”beI ‘twisfo&-thru¢180 degreaa.

- . . -
- NZJ.'—‘.:&:&:—!..._ s e ! " * . E2 i

MicrotoOpicaléExamination - ‘1‘./ R

,

L The parent metal and welds ot all three plates were .
stuﬁied micro copioally and .found" to-be: similar. The .micro-~ -
. graphs which ooompany this réport were taken from plate "a".
one aampla-wa "taken in: the. parénd .metal fdr removed from any °
-‘“heat ‘effoat. ofrthe‘weldins opﬁration.~ A seoond sample was a
cross-seofion thru-the weld. 3.

7&-
‘- .' . »"\--._“ A -

‘e

)\ ;‘0

The"palfghed but nnetched ‘Bpecimens showed numerous small .

AN -mqtallio nclu51ons distributed thruout’ the - welded zone. . ’

. Thd:inolusions. in’the parent me%al wére larger in size but’ not -
nea y ‘a8 plqntitnl. ;o

-7
.5

» J-‘_

' This- etchant oonsisted ;&p& 10 per cent hydrochlorio
aoidlalqghq}io solution, The spacimen wasg made the anode.

. 4Fl? iigure 1 showa the qtruoture of. the. parent metal re-
- mo 64ffbh he- weld; unattected by the heat of the weLJ, show-" -
‘1ngselongate ferrite.. -
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O T ' The :territe areas ejua'b out’aid‘e the weld Junqtion in/,,.._..«é
e -"tp"q,parent wetalare shown in-figurs 2, These. a.reasz«gg«-no‘e“” .

. <, appear?to be. as: pléntifulds the ferr&‘té“"‘ AT
(& '-.; \bq “r th show the elongated“shape canerred npon them du.ring
fl \r°1 1 :? ", ; _l'? .". '-.‘ . .,. P L

, \ Qi The Junction ot /}%&‘wéld a.nd,parent metal"ia shown

i’n figureae., The parent mebel: gxhibits $he characteristic :

"\&\'\* . 'difeotiona] areas of ferrite;’ "ﬁhere&s tie ferrite in the weld«.

““{\.‘-‘f 18 dendrl\ically arran-ged. A = _\‘ oy :*\‘P Rt
v sl g LT N A, e g

‘ . Aq._ \ r'egé\a gly001 etch. -~ \ ':::- \: - ‘J.‘ ot ' . ‘-:'i:%':d:“:‘vf_‘ . "

: Figufe Py show&f-the someavhat angula’i' tauetenitic gruns

. the paront me: al. ,'.rhe deeply etched ferrite-areas» are very >

minent. e .N . ' o

A~ ORY > 'l'. . ,{ . \\,. . _- . l R

.\; - The struc ve represented In ﬁgur_g._b., takan ver
nemx. the weld junctio gn %\ parent metal,  ig veéry ~a‘1mna e ~*_~ “f"

;‘ S £ th\at shown. in Tigurd It can ba- observed ,However; thet = .
f" 30 figdre 5 the- ferritn peaks are discontinuous, Mofeso:than
43 ;;_-w,.,sin~ figare 4, and that the 'errite extenda from- one\au,pteni’i (J

grain\ into" ano‘cher. o g N\ T .
KN .\ -t "s L ' R i S

‘ 'L‘he grai.n bonndaries shown $1 the weld’ ,)nnction
ﬁgur\ia 6 are not. distinctly develqped. The Weld -material can-

LI
Al

Ve, recognized\“by thv haphazard ar ement of the fenr\ite. 3 _;- 3; “i
> T o ‘.. v , ..‘ . ?\ Ed
N ’z'nhe atrncmre of ’Ehn m‘oid ¥ 'l'@elf 13. Bhown ,;Lh i §L\ z?{‘
TR <, a&heﬂ*austeni‘ba\has A dist;nc}ly “dendribic ‘appearanpe’ AndF ?-;(
,}hz N tha :terr}ho {areas appeaz to. ocour &% the inte\rden i-b.ﬁq axeas..- N
: ‘ . TR ‘-{;.z-_,k ""*‘t‘-;\" \"" "‘“ "" M \<.,“"( : ﬂ. 14 .q.w ."“ 5-:, !
- P |-} ,oarhidesawers aotna”).;.y\ae&ect : tneg tmot .

. -was~somé- evidenae. fha*g*

‘-
roan of

w_l.-.; There eu-carb,t £y
BT oiatc’d“fi h"'l?he*&errite.,‘_ ‘\\3

tieles wer,o a.sso.\ oo

coziol\xsinm‘ - '.-' .‘-_' g _-";'._‘.' ;._ { >

% 7'. R fIt ha.q been“found that 1)1 ﬁu‘ .

4 welded .undei® several conditions, -the welded are:
- ¥. - imoune as the unwelded metal from atisgak by seuy)
s:«. k.:f,rorn exposure -%p.-the :38verly corro\sa.‘ve t’ests,useq
sus‘cePtibili’oy tq*‘intergxannlar“cor“—'osmno" R

A}

";r o No evidanc% ofksyen :bhe 1588t de&pee f ingreat-eq

% cepfribility to ntergrénular oor:.;osion i,n he vioini'by of s&_h .
PR wbld has been fou.nd. e T I T T (A '\ <,\~ 2 L

9 3 The use of GRS’el oi ;bhe composit:con ~and\ cond~1’cion of ’tha -

. * ‘metgl on- which thess, welds\ were mdds fs recﬂ‘mmended -for eqrro-
siomesisting, s*beel eopstrucﬁon _g re vfeldé.are to be xpahet S
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,‘=t?% In\prdar to saoure lmmnnity to 1ntergranu1hr corrosion :
u'~it {g-necessary ‘to accept ‘& Yow proaf stress: mateffel.- mhis.J N
A8 true-whether material. of the sort sovered by this report TN
- be . uded or- regular ORS-1 weldod and subsequently hseated, anﬂ i,
o quqnohed' —In some degigng‘'an advaniage will lie. with thia ) e
S '.',quoia’,\ﬁh#eﬁal ‘An.that.-only the part adjasent to the'wélds | S
i WiT1Zpe &qfténed, - In most, if not 1ix &ll, agses %he omi gton .
~. .'0f the .heat.tFeatment after welding will be of grest advep@gge. ...°
- I8:many applisations the uge of thinga%erial will enable'dds ., .
o ffsighs to be exeouted: which gould not be- pei d by the gldgr.. =~ 7
v method sinoe heat treatment after-weldinr isiott?n-impossi,l o
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Plate 4,

Figure 7.

Weld metal. The ferrite
ocours in the inter-
deandritic arsas. Aus-
tenite grain bound-
arics not developed.

Aqua regia glycol reegent. X 500



