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INTRODUCZION

In accordance with instructions from the Office, Chief of Ordnancel,
eleven pleces of enemy armor were forwarded to this Arsenal for metallurgl-
cal examination.

Enemy armor sections similar in nature to several of the subject plates
have been previously examined at this laboratory;‘g-}' consequently the
metallurglical examination to which the eleven sections were subjeccted is
not as detailed as would otherwise e the case, Data,covering chemical
analyses, types of armor, hardneésses, and analyses of weld deposits, abstrac-
ted from previous reports covering metallurglcal examinations of German
armor are contained in Apvendix A,

MATERIALS AND TEST PROCEDURE

The arnor components consist of the following items:

Serial Number Description

RPL-1" Cover, Pistol Port, PZ III Tank

.PL-37 Plate, Top Engine, PZ III Tank, 17 mm.
MvLPL—ll"’/ Plate, Aruor, Approx, 3/4"x3/4"x3/U" uged on Lending Boats
FMPL-14 Plate, Armor, Homogeneous, 16,3 mm,, 1lhxia®
I’MPL—EO'.// Plato, Aruor, Flame Hardened, 50 mm,, Lfx3M
FiuPL-21Y | Plate, Armor, Flame Hardencd, 31.4 mm., 6z"x5"
RPL-23Y Plate, Armor, Hemogeneous, 31,7 mm,, 1?":{1 n
B'IvZPL—-EB/ Plate, Armor, Carburized, 31.0 mm., 107"x8;"
PL-27v Plate, Armor, Homogencous, 30,0 mum., 11"x6"
FMPL-28 Y Plate, Armor, Homogencous 26,1 mm,, 125"xh"
TMPL-29 Plate, Armor, Homogenecus 8.1 mn,, 9"x6%‘"

Of the above items; three FPL-1, FMFL-20, and FMPL-21 are flame
hardened; one, FiPL-25, is carburized, and the remainder are homogeneous
aruor plates, In addition, h-mogencous plates FMPL-27, MMPL-28, and FMPL-29
contain elther weld depcsits or welded attachments, and homogeneous plate
FFL-3, which coneists of an entire door section, has a locking device as
well as two hinges attached to it by means of threaded bolts. The top
engine plate was apparently attached in such a nmanner as to facilitate
accesgibility to the engine,

1, 0,0, 470,5/14377, W.A., 470,5/7152, Ses Appendix B,

2. M"Armor - Metallurgical Examination of Section of German Face-Hardened
Armor from the Front of a PZ.KW III Tarnk," W.A, Report 710/458,

A, Hurlich, 15 October 1942,

3. MArmor - Metallurgical Examination of Armored Vehicle Couponents (Armor
Attachment Bolts and Weldod Armor Sections) from a German PZ.KW III
Tank," W,A, Report 710/472, P.V, Riffin, 2 January 1943.

4. M"Armor - Metallurgical Examination of German Armor from a PZ.KW III
Tenk." W.A, Report 710/485, BV, Riffin, 15 March 1943,















German armor is found to be generally considerably harder than
American armor of comparable thiciness,

c. Macrostructurse

Photomacrographs of the hot acld etched scctions of the homo-
geneous plates and some of their attachments are saown in Figures 8, 9,

10, and 11, The hinge from plate FMPL-3 was produced by forging, The macro-

paotograph of the hinge snown in Figure & is of a surface perpendicular to
the flow lines and taus reveals only the end-grain condition, Plate RPL-3
contains many short scattered noametallics which have been etched out by
the hot acid, see Figure 8., Details of the asserbly of the locklng dovice
attached to to; engine plate NPL-3 are showvn in Figure 1lle,

Homogeneous plate RiPL-14 has been well processed and thoroughly

cross-rolled, see Figure 8, Plate FlPL-23 has a greater nonmetallic con-
tent than most of thc other homogeneous plates, Figure 9. Plates IWFL-27,
23, and 29 are all very clean, sound, a:d well processed, see Figure 10,

d, Wicrostructure

Plate J..Pl~-3

The stecel is relatively dirty, containing many slightly elonge~
ted inclusions, Flgure 11lb, The microstructure consists of tempered mar-
tensite with relatively severe banding, Figures llc and 4. The microstruc-
ture of the hinge consists of tempored martensite similar to that of the
plate, The threaded bolt has a microstructure of tompered marteneite,
Figure 11f, and is very similar in _all respccts to the bolt studied and
reported in WAL Roport o, 710/4723. Tze plate, hinge, and bolts were
probably oil quenched and tempered beck to their respective hardnesses,

Plate MNFL-11

The steel of the landing voat arcor is relatively clean, but
one large centoerline defect, consistiig of residual piving and/cr, thernal
cracizing was found oxtonding to a shearcd cad of the plate, see Flgure l2a,
The nicrostructure consist: of martensite and acicular ferrite, Figures
12b and ¢, probebly resgulting from quenching from a temperature between
the A) and A3 tomperaturcs without subsequent tempering. The reason for
the delibverate production of this microstructvre, 1f such were the case,
1s uncertain; for the proportios dovcloped are unsatisfactory for armor
applications,

Plate FPL-14

The stecl is relatively dirty, with many short stringers dis-
tridbuted throughout the cross-section, Figure 12d, The microstructure con-
slsts of acicular tcnpered martensite, Figure 12e, protably rcesulting from
0il quenching and tempering.

3. See footncte on Page 3.
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COPY

0.0, 470,5/14377
W.4, 470.5/7152 1st Ind, ¥atthews/mpb

Watertown aArsenal, Walertowm, lMassachusetts, April 30, 1943,

To: Chief of Ordnance, U.S.A., Pentagon Building, Washington, D. C,
Attn: SPOT3 - Intelligence Unit

1, BReference request in basic letter, it is corsidered that

a complete metallurgicsl examination on the numerous items involved would

entall more time than can be devoted to this material at the present,

2, It is planned to incorporate an examiration of these several
items into one report and the advice of nis office is requested as to
whether or not the following work on each plate will be adequate for
purposes of record:

a. COomplete cliiemical analysis.

b. Macro-ezamination for steel quality in both transverse
and longitudinal directions,

¢. Harduess and hardness distridbution in face hardened plate.
d. Microstructure,

For the Coumanding Officer:

H, H, ZORNIG

Colonel, Ordnance Dept.,

Director of Laboratory
1 Incl, n/c

0.0. 470,5/1k4377
Atta:  SP9TB-Intell.
1.A. 470.5/71%2 2nd Ind, Peterson/mks

War Department, Ordnance Office, Washington, D, C,, lay 8, 1943
To: The Commanding Officer, Watertown Arsenal, Watertown, Messachusetts

l, The test program as outlined in raragraph two of first indorse-
nent willl be adequate for the examination of subject materiel and that
one report be issued on the several items listed,

By order of the Chief of Ordnance:

S. B, RITCHIE
Colonel, Ord, Dept.
hief, Service Branch
1 Incl, n/c Technical Division
Appendix B - Page 3
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