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WATZRTOWY ARSENAL LABOTUTORY
MEMORANDUM REPOR? NO. WAL 710/656

Tinal Report on Problem B.h4, 18

14 June 1944
Metallurgicel Zxamipation of Fourteen 5/16 Ingh Rolled Homogeneous
Plat by G L S ']
ABSTRAC?

Metallurgical examination, includings Brinell hardness surveys,
fraoture tests for steel soundness and ¥ibre, and macroetsh tests
was conducted on each of the fourteen nlates furnighed by Great
Lakes Steel Corvoration., Microsconic examination was made on six
Plates and chemical analyses wers taken of two, All plates except
two were fibrous. Plates 17 and 19 revealed traces of crystallinity
at hardnesses of 388 and 375 respectively, .

1. As requested dy the Ordnance Research Center, APG L70,5/5865 -
¥in 470.5/8122, metallurgical examination has been completed on sections
from fourteen (14) §/16 inch rolled homogeneous armor vlates mamufactured
by the Oreat Lakes Steel Corporation and tested at Aberdeen as a Part of
the offoqt of hardness program. IBallistic results will be reported in
Armor Test Report No, AD=510 of the Ordnance Research Center,

2. Metallurgical examination included the following tests:

&+ Brinell hardness surveys,

lor

. TYracture test for eteel soundness,

8. ZFracture test for responee to heat treatment,

d. Macroetch tests,

9. Ohemical analyses, -

f. Microscoric examination, O ;‘UU’%\}“N'



s. 2 ur t £ nsg to heat .

Sections the same size as adove were notched transversely
to a depth of % inch from each side and broken rapidly under a drop
weight mechaniam, The samnls broken in one direction was as-received,
whereas the second sample, taken in the onposite rolling direction,
was tempered at 1050°F, Because of cross sectional rolling it was
difficult to distinguish the directional vronerties. The temvered
sections were fibrous whereas two of the sections in the as-received heat
treated condition revealed traces of orystallinity at high hardness,

Tadle II
Plate _ Steel Soundness Tests Fibre Tegt
—Fo, Loneitudinal Traneverse Tenperad _As-Reocelved
15 B B Fidrous Pibrous
17 B ; B Pibrous Hbroua(-éi'ihmgz r:nrz::;llinity
19 B B Fibrous T 0rous G 12;&; :rgz:::)\n inity
21 B B Fidrous Fidrous
25 D B Fibrous Pidrous
27 B D Fidrous Pidrous
28 D B Pidrous Pidrous
124 B B Pidvrous Fidroue
147 B B Fibrous Tibrous
148 B D Fidrous Pivrous
149 D B Pidrous Fibrous
150 B c Tidrous Pidrous .
151 B 3 Tidrous Fidbrous
152 B B Pidbrous Fidrous
d. c h tests.

Macroetching of a section from each DPlate revealed no
undesirabla segregation in thirteen of the nrlates. In plate 27, center-
line segragation was vronmounced and exhidited what would seem to be
microscopically stringer-like nommetallic inclusions, However, when a
section of the same rlate was examined under the microscore centerline
segregation was anvarent but only slightly and the inclusions were of
a small silicate tyve.



8. Chemioal ses.
Chemical analyses obtalned on two nlates were as follows:

Chemicgl Composition

Plago o, C Mp 83 S_ PN Or M _V B Zr
21 J31 1,48 .29 .027 .025 K1l .55 .26 N4l ,0023 Kil

148 .31 1,49 ,29 .030 .025 Ni1 .56 .26 Nil ,0022 Nil

f. Microscovic examipgtion.

A section from Dlates 15, 17, 27, 28, 147, and 152 was
examined for nonmetallic distribution, microstructure, and depth of
decarburization,

Plates 15, 17, and <8 had a fairly high concentration of
sulphide and small fine oxide-silicate nonmetallic irclusions, the latter
in the majority, ae illustrated in Figure 1-A, Flates 147 and 152 exhibited
a higher nonmetallic content with fine elongated comnlex silicate-oxides
and sulphides. Plate 27 was fairly clean with slight centerline
segregation of fine silicate inclusions,

The microstructure of all plates was a temDered martensite;
decarburization was negligidle in all cases,

4, The microstructure, revealing a tempered martensite, indicates
all plates were satisfactorily heat treated. The traces of crystallinity
observed in plates 17 and 19 are nrobably a function of the high hardnees
and therefore, not attributed to improper heat treatment. The inferior
steel soundness of some of the pPlates, as recorded in Table II, may not
cause adverse ballistic behavior; the ballistic results being a function
of the respective hardnesses of the plates.
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