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LXI.MINATION OF M.ODIFID CRS-I

Furnished By

The Rustles3 Iron Corporation of America

To determine its

Suitability for use Atter.Welding
without Subsequent Heht Treatment

Y etIt11.urg1oal and TestingDivision,
". 3. 71ava). Gun Factory,

.T'nuary 26, 1934.
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SUTBI'-LI TY 07; MJOI)IF1'Zb 18-8 70OR WýMIYI AI'PLICATIONS.

.C'

Data oontained in report number 115 and: a letter, date'd -'"
November 9, 1933, both received from the. Rust.ess Iron Cor-.
poatio=r of America indicated that a modified 18-8 alloy has' *

.' been developed which maintains its" Qorosibn resistance after
welding without subsequent'anneal. This latter fea.ture merits.
the application of th$s alloy to intricate, welded shapes, such'
as the change proposed for gasolene stoiagoe t'ankd to oonlorm
to the shape of tho vessel's hull,, thus utilizing, storage spade.

A concise afatement of the application of this alloy is
containad in a quotatfon from pasragraph 2 of the letter referred
to abuove:

"This m6dified CRS alloy has been developed in an endeavor
to produce a, mrtal which can be welded and put into service, with-'
out subsequen• ,annealing, and which will not suffer loss of cor-
rosion resixekoi, e as the result of this omission of tH-e inneal-

• ing opera .' - - - It may' be used for Navy purposes wherever
grades C* or CRS-la are now specified, and in addition, it
may e fApicated by weldiing at th'e. Navy Yards or on board ship
and. . IA4 in, service with6i#.'.any heat, treatment subsequent to
weldi''' - ? J*.'L'

. The Bureaq'of Orlnance has requested the Naval Gun Factory
laboratory to determine thedegree'of susceptibility of the

•Rustless Iron Corpolmation plates' to intergranular corrosion
after welding but without slb,Sequeli't heat treatment.,

Material -

The following CRS plates were received from the RPstless
Iron Corporation for test purposes-L•

Plat~a- 0.5 inches thick-• " "•- .12" "
"' " a- .18 "
'" d- 5 . ? . "

Plate na" was received in the, welded state, plates "'b" and
"o11 were welded by the Naval Gun Factory (V-type electric weld,
using coated electrodes), and plate "d% is being ;eld in reserve.

Analysit -.. -

"analysis-of samples t'-ken from pl',.te -%
o,
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made Trcm the same heaLt of s~teel.

Physic -Prppterties-

*The ten~ifle proper~t le of both th_~~rt(ae r ed
ed metal tfor a1I -thr e &i plat es ard piv~n Ifelow:

*':Yield point:Ult.-tensile:' .floig~tion. :Rediiaticin
*:lbs/sq'. in. :lbs/sq. ih...% in.l1w:% I.i 2?1:aroa, %

* -Plate "g",' parent.. -62,600 .:.102, 200 : :35.5 :419.0
it'. IT IT * 63;40 400 0 :... 36.2 :50.5

.1 el 2P0 '92,100 r weld .-. 23.5 3*: *
IT f. 62.,100 9-.0 12: `23. 9

. M1

~, -*-. ~ paret 1153,00, o 96,3000 4' 78c .1

"-U. I),weld .'52,700 : 91,400 :41.5 - 33. 8' 33.8

Nilapte qe- ]hket.5-0 93,100 -* 46.0 *:4.5
": ~ ~ 52,A40* -- 900 0 iZ - 48.0 T'51.4

,Weld 54',200 :'.9.3 ,200O. :3 X" 2.
.t44,000 *:. ' 0. -.0 *0<

Cqr-rosi onL Tesýts * .. , . -.

I. SalIt Spray -Test_. .<I.. 2.

-. Two- -specimens -were .taken rom eac we90pa~em
pies wer _2- -inhes iqre,' bevdle -. 'bn two Adt~meent si~s ith

- the-weld xanfifn* diagonally) and exoedtthq salt- spr4-test-

After 'the. exposure..'*.-~~ . .

* .- - *2.- - Ni~r# .a~cid test. * I ý* .

toh eldi -spedimons 2inches long .sele6ted- tran~tVerse
trmal ~re. -plates wr bjeete.6 toiA 48'ji'Oi

-ýbbilinag perib'd.~i~dqr, dtandaid* conditions., The resau1ts, pxptessed
pemichesati~onper mon~th,.ae given- below:.

'* . -. - -nh~ - .5



-. Sq. iii.# :nohes penet~ration
i~at. DegityArea- per month

,~a1. 9,.. -* .4- 4.0O4. 0.'00107
* ~' 7.95 . 4.6--- 100105

* Tt~ 1~ - .00109-

.. 2- 7i.9-7 -, -- 04

2 ~ 97~i.00146 7

The Above. values are -welW the speo if ioa *ins
-There was no local attapk at or ~~ing on the. the'
fromds eth~ee-erd who er- stdwth-hwe~dseiteron those. speoi-rnens ýoffn other test'sz~

Sulphu A.ei Test.

I'-Test 66o4e'Out transverse and thrýu the w'dld
~eo~dfo eo*edd.ýlate, and. boiled 48 hours Ain a'.

10~ ~efope 4 phej - -.10 per -*net sul'huric\ acid, soiu--;
ti~~1" ,ib~ reix.odenier. '- several Oaule ut ýfroi plate.

"b'wre exotd to'hstw.fr 200 houxrs. N~one of t(hese
s~ine1s'ahw~.: ~iinicabi~nof 4intextgranhltr a t t a' a~fter

biitwitte& hiii _6 degrees* .- .

- The parenit mne tal and weldb. 6f al1. tMree plates were
stuied-14ogoialad .xndý- to 4~e aizdilar, The mioro-

.grah wh-.ioh ~oopnihsr6~r a~~rmpla-tea.
On ampe Ia takn:i th~e. pareOnt Imetal arremoved froman

-heat:e~ffecetof -the -We1l.ing- Qp~ratiox1.! A seooorid. samp V~as a

7 ~ Te~~ hod b ut eto~a.d-bp-ddienB showed uumerouia smnall
-mtalo nouiosdfisti-i16ied Xhrauoit the -welided' pone.

Th inoiusions hi theAi jiqeit meAkl ire largei, in. size bTit' not

This- -etohint. qonfiisbed o 4ra 1.0 pier cent hyd~r~b6h1'orio
4 'p4 al "osoiit-b'4 *ýes apolinen -was made the 'anode*.

t Figu. e 1 hwa-the:b 'ou' the. paren metal re-.
:a'thp w:ield,ý uf-eoted,,ýy the heat 6:. the we3lgd '@Iow-'

ka* A d - -



The ýras 1d

th~ ~z,~t idt&1- a;re sown in *,ue .2. "These res-
1'~arr .be a..8 P14.tift-ur s the, ferr.t -hown. in f.gIq~re 1.

b2 ~ko~th show thi'16)3 shp q, fe upona t. AUi

~~.\ ~I J h uoinoL1i6 ~dadparent mtiashown
\..par h,.- 'frie Matme-1A 'figilt fy,3. The _ar*,jx~~ #xibit& theoaaoe~s

6ttionaill areas 3Of'f rr1l¶ef,-l 4A~~a i

KOO~i~ 4 iffi6*65 the as'omealhat ~~l± aseii an
.tepa~i~ metal. ý2h deeply :bt.dhed ferrite' aro~k-- h' -very

Nh "'ru e efigne .~ ufiA.&5. tfe vv
* ~ i~.t~eweld jaunctobaTnth aetmtls aker...vmM ar

to.,h~ V~hownil in it" 4 ItOan -b.6 ob ervedhwerta'
~ ~ 4' an. ha-th gx'its'e eitend 0ro one\4pt jI

* The-kraji~i -bounAxdariea shoWn ixi 'thb. weld 3uotoniý
f 6'ar A 4distinotly deelqped.' The weOld mraterial :cani-
.~,,eog~~ythk haphazard 4rr~nee oltoefx *i

.'~~~The.~ strutu'r off 16h -w d ef sh a~n1 4LU
,7* -...heV-a-U'teite'~ii ha -it~ddiopear~an~t

a, th4er~ -areaisa5 dl o.b* it the ,Ji ~ terdft rt 48,4

*~~~~~i 0pe: toat es

-h*a

Imune -as' the iihwelded metl r.dxz ,ta Qk W.ss~ar.z
* ~~~fr~~m e~~*Pos1re. 'AP-.tohe svry2ox.-jbtet xe

1-&e _3<.f -'e'en tphe, 4A-6t' tae&ee f inred~p~e- a
dep~i~iJ..t t&~ orieeon ii the ~i 0inlty of:44

The nse Qf . N1 .ot Ath6i b~mpositi~on -4ndii6d~'t~ton of he
metil on-whi 1i theewdivrejnd e rec,,,wiended -tfo;rO~o
-~.sibn-r~eqipting -te West aý ~daI?0 to be mdA. -.

.4
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parent me~t~al a~dj1a
~ -r~ ~cent to the Weld

lima08 a3.io frrit'

not as p1lYntiftULa

-'mlN
t

't'O e 2 jz

".. .7 -,,Ithl 
aq =~ regia

.4100 1 rwjente
- - '3'e terr itO e- ea

C, ~~are quitO ~~~1,an~t and the aSlXt3o

.,., "~' - X500

plate 5



• .'• L,.., ,,-" j'i'I. .• z:.," Q 4 gure '7• ' 'Weld metal* The ferrite

.. • • •. . . .occurs in the inter-

dendritio areas* Aus-
tenite grain bound-
arias not developed.

A' % ,. Aqua regia glycol reagent. X 500

Plate 4.


