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In comnecti-n w2t- no develogment of 1[4 Loz ~rour plote b
Cor lrectfioatlon LAt 7, levisien 2, thourtee 1t n plates r—‘wd
ware eyn-inad ® .y the o e Hf correlating froco e Lests for v
steel ¢ nineea ~a0 “ibre charrctericticag with -cr eri1plity rnd :
~ferc~tmicture, O 'te et!ne were Tmade betwesn Trac* ire tests R
for fin-e “nd miapsanrieture ars gtesl gnundnees ant pero- Qf-»;

atrirture, The ~tee]l “letes, wviich wara rall ¢ “r 2 five
menta, wera £ frdp pplite, Ty definite corre ot re were
eviirnt between ntpel e yndnege and hal'l-tic te:*a, » hebly

1. !

Nogrrea e Bl ctde bo te gre {norilanptely cevere, <f

1, Thwie qnpvectt -ort v« -a paningted aa vrrt f + 8 roorap nn the ‘
: frrct .re trat ne g mang ~a : ateal asundre:zg now &1 rr v e pt tria |
sraenal, In acc-rdanca v1¢ o lattar from enrv Disot , & “-ne, Inc.
Aogad 15 Tacemhor 1943, 17 v 12 x 1/ inch canrlea woce eniuitted pe
. liarad in Torle I,
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RESTRICTED B

3. T.e resulis of + ¢ Aabove t-ets in detidll ~x¢ resented below:

8. Chewicnl Anal ses. -

[

The chenical s.al ves, recorted o ¢ .e ..raufacturer, clussi-
fied t..e plates inte two ‘roi.s, nanely t.e .. dium cirbon Ma-Ni-Cr-Mo type
and t:.8 low cerbon ni.i lil=.0 type, cee Table I,

2. ZFragture Tests for Steel Quality. —

Jectione vore cut from the plates iu u.c longitudinal and
transv.ree dir-ctiona, tem; cred at 1100°F end notc .ol roendiculer to
the longitudinal axis a:d broken slowly under t..¢ .rcns, The results of
this test ludicute t.at t.e stesl was of fair owvilit,, ree Table I. One
satple, No. U776=¢<1 from neat lo. lt776. stoved t e rucence of a bad
lanination in tune center and tierefore, was ratec cc & ¥D' fracture. In
a fow cases, some variation in steel quality uce .oted in several fracture
sarples taken from tue plates, see fracture rati.;s o. lates, Nos. 4710-3,
W777-6~1, and 4777-8-2, in Table I,

It woe impossible to rate the sieel (urlity of sam.lees, Nos,
U708=2=1 and 4703=Y=3 since tus fracture of tuese sa: les was entirely
crystalline.

8. J¥ract ve Test for Fibre.

SR E———

With e exception of plates, Nos. "70u=a=1l, 4708-9~3 and
4710~1, all san.les axhiditcd a fibrous frasturc i.cicating that the plates
wvare hsat treated satizfactorily, seo Table I. T.e onrbon content of plates,
Nos. 4708-2-1 rnd U4J05=G=3 was too low for ndequ:te .ordsnability and there-
fore, a crystalline fracture resulted. A small eno ul of crystallinity was
evident iu saimlgNo. U710=1,

4. idardnese S.rveys.

Brinell hardness sirveys were nade on tue surface of samples
of each plate which Lad been properly surfece ~ro-nd. T.e results are
reported in Table I. The Brinell ..ardness val .cs deteruined at Watertown
Arse:al were from 10 - 50 points Brinell lower i.an ..o 1ardness values
suwbnitted dy the manufagturer.

9. Macroscopic Hxamination.

The results of tie macroscopis exn.liation of the ..lates after
etching in hos acid are siuown in Figure 1. Cemterliu. segregation was
especially svident in sam:le No. 4776~-8-1 and %o 2 l:ss'r degree in samples,
Nos. 19296=3, 4708-9-3, U]77=b=1 and 4777-8-2. Tl c balencs of the plates
was relatively free from launinations as revealsd b t..c nacroeteh test.
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f. MYranc~rdc Pvarfnatinng.

Fhotamicr erarhe o win - t3 6 tyvrac Af non-metallics snd

tre typlcal ~i~rcatpistareg ~f thre ristes s=p ¥ wn ip Jicures 2 - &
lreiastve,  vearrplly © naviae, tha enn T.a oapa frla fpag nronetinged

asva.nty ne F opomamenlida Inciucionsg the trmee 2 27utina stra ks
cormoneeucred anly nccavt et elthar {4 the cartap -1 s oap the surf-ce
T the speirlee, eee Fdiurer U, 1, ani U,

®ith the . xcentisn of  iaten, los, L7GYiol - L70%-Qu3,
vhich c'ntained forrite 1atc ee gasicinted with teq op - “rtarsite, the
bal-ace f tie nm lea whicr n0d g fi%r ua fracture rxatnited o 3ntie-
fact ry mispr str.atire, uynae,» aftrer tenineret Tarte plle, Lo teren
mertensite vith L ocuible trocea of Corrite or sortite ¢ oo . g ible trezeg
f forrtte, see F{mire &,

1

b, lallletie Tes:a,

The rem 1tg < «ig -nitg tin tevte v {oh vrre wie at ATopeen

irving Jround are plven in Yanle I, Tre Ealitearic 4 . e freom

I = 117 f/m 4n sycerga @ coreoudrements of Spectfl oLl walalLR
Revizion 2, Generally - o~ in~ t e platea beraved - - “eetirlly vncer
tne ricectilacthronshie “sta {3t jaine Cal, S0 AR L. r i ertleg with

a etriviny valnclty 5¢ 1 77 ffle, At a atrikine. vel ~ity - ¢ 2hoo f/s usings
toe reop rotectile, nin "t f the fourteen nlinten *ratc: failed to meet

toe rolectilectheangtiar te tact, It 1a believ.d ¢ .+ t ~i0 fatlureg werc
patccleted with the hi v 41 ~ot veloclty ar” tre =rog ¢2x . tagkat effect,
The Teirity 2 the plocar oty {afant. g fractiraza, (cr#*tntflre op "DV
faundne-e ratine) fatlel v s ki yel clit»y PIFP tast {uv.lvire ipciet

enetrattion,  In ¢ esnnn » - astion, nore f the 1 reg (1. e vronnuncedly
cerre cted macrpggtmicture aencad thig test, o ot g s cy 2o af the
heet 1 lnteg with rea og® ty “rnntura Quality ani crostrocr re failed to
maet the test, refira<ce ~intas 102050 1,, 19291,

Zleven ¢ ¢« » . a4 “ailed t- riaa tra ehael ¢ 3y uslrge tre
0L AUE, prodectile, A 1 evev f tha Baliie‘dc atn Tl tve Aherdeen
Yrovine lrsund firine resanie Irdlcased tipnt ¢vram ¢ 4 L. £ {]1n] *1ntes,
namely ‘e, IQ?QG-I, L71n.1 -+~ L776.2.1 -ere subiected ti o ~triking
velacity of nbout 90 £/ 4n rrgece of +hp crecificati n reo iremente for
the " ¢l toat,  nothe t- - and plote Va, 1777-8<2, --1iceh Tageed the
fhock t at, wnr a plogter < - arrikinge veloeity ¢ oh ot f/c below the
speclfi-otion raquirem %5, It 18 apnarent, Brwewver, 4 % both the hieh
velocity PTP tast an' © ~ - - tert regulreients raast 2 1 (1fied before
even the tegt armar trat gean .o commercially priduced will cnsictently
me-~t trece tearc.

5, wotallurctenl tests ade on the aamslee 0 fetet Andlopte thet
there vas a entisfrct vy covreiction hatween steel - qnorecv and the macro- |
sitricture and also oetoern tos “lbre tept ‘nd the penuy L i- ~iercetructure,
'n the strer hand, the ¢ .rre.rtion between ateel 330 reos -] tre
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cccurrerce of ron-aietallic inclusions was not evideii. i tiese tests, It is

velleved trat t: e fracture tost 15 more sensitive in vovealing steel soundnes:
than a nacroscopic or ulgroscopic examiratior,

Tue feurtcen plates representing five neci: vere of fair steel
quality. Heat No. 19290 was uedformly satisfactory r. revealed by the

fracture test for stecl souncness, while heats Hos, 1710, 4776 and 4777
800ved tue presence of occasienal laminations.

EL £2ou '

R. L. RELD
Research Hetallurgist

APPROVED:

N. A. MATTHEYS
Major, Ordnance Dept.
Calef, Armor Seetien

e ey

axl
LaB
“rounced 0
Twutificatio

§

; By__.
| Distribut ton/ ——
m‘fygikgbility Codes

jAvail amdfor |
Dist | ‘Special

A

b i

R
l\..‘ _.'1
SRS
|
o]
]
s

-----




oty

~',wt;rur

g

T S 4
A

AN I
SRR

] TN P e o)




i

m ;m’ﬂ,,;,

A
AR

K.b

f




-(-m--«‘vv‘-- TSR Y W TR T TR TR T TR TR P TR TR T TR YT T T TR TR YT TR T O\ T Y TN ORI T T YIRTI NN NI dE Y e e

.‘;..- .
o+
y }-'
c
- )
- LONG | TUD I NAL TRANSVERSE
'_'J
o 19206—2- 14

" 19296=2-3A
S

19296~

" 19296=3
= 4708~2-1
. 4708-9-3
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L MACROSTRUCTURE OF 1/4" THICK ROLLED PLATES SUBMITTED BY
“ HENRY DISSTON & SONC INC, & FEB 1544 WIN, 74C=C271
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Keary Dissten & Sens, 1/4° Eemegeneous Armor
Sypieal Nea-letallie Inclusions

X100 - Unetehed
|

|
{

|

No. 19296-2-1A. Pine oxide-silicate Be. 19296-2-3A. Mne oxide-silieate

inclusiens well distriduted. inslusions well distridbuted.
. - .. T Ba— . . . "
| ‘ .
I
|
\
Bo. 19296-1. PFine exide-silicate No. 19296-1, Segregation of oxide~

inclusiens well distriduted. silieate inclusions near plate surfesc
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n: oh.da streaks JNe. “—a—l. rhn.l oomplex oxids
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: Neary Digston & Sons, 1/¥® Eemeieneous Armor
' ) Typieal Nen-Netallie Inclusions
- X100 - Unetehed

i -
Bo. ¥J08-9-3. Fine oxide-silicate Bo. 4701-1. PFine exide-silicate
{nelnsiens wvell digtiriduted. {aslusions well distriduted.

5 -
| [ . - v e w. o®e’ -
! \! |
No. ¥J10-3. Maall exide sulphide Ne. U776-2. Alumina inclusion stresk
’ inclusions well distrivuated. near surface.
F - K ‘
- |
. | .
|
' - N L
Bo. N]76-8-1. Fine exido~silicate in- Neo. N]76-8-1. MNore pronounced exide-~
clnsions well distriduted. . silicate inclusions near surfase.
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- s Henry Disston & Sons, 1/L® Mamncenanua Armor
N Typical "Inn-Mata" ic Tnelueinns
X100 -~ netcred

v..‘-qo-.'m’"‘ ilP Se. T e

e w‘ i PR L4 ®- :

] \ i

No, U776-15-3, Alumina inclusion wo, 4777-8-2, Alumina inclusions

‘ streak near surface, in center of rlpte,
) . - a ©® - “
| »
.. . . '. « v [

No. U777-6<1. Alvmine and fine Yo, 4777-A<1. Alumina streak
e milicate inclusions well diatributed, peencinted vith anpular oridesg in
S _ . centar of plate,
)
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