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| Examination of the Mechenlcal Propertles
. of Three Pls Plates.

Origin of Material snd Object of Investisation:

On July 49‘1946P W/C J.M. Macoun, A/Director, Inter-

Service Research and Development (Clothing and Equipment),
Department of National Defence, 299 Bank Street, Otbtawa, Onbtario,
submitted for examination two steel ple plates (one of perforated
tinned steel and the obher of enamelled steel) and one aluminium
ple plate. In a letter (Flle No., DIRD (P)-105-36/D.5) accomparnying
the material, it was reguestod that the samples be subjscted to
the following teosts to gsimulate ordinary kitchen wear and abuses

a) Reglstange to impact,

b). Resistance to abrasion and knife cuts.
~ ¢) Corrosion reslstance (after subjection to

{a) and (b))

. It was also requested that the qualibty and gauge of the




{Urigin of Material and Object of Investigation, cont'd) -

aluminium plate, the thickness of the tla plating, and the
composition of the steel be determined. A sample of stainless
steel was also subﬁitted and similar tests‘on this material were
requested.

After discussion it was agreed to carry out the following
tests, the data ocbbtained to be used in writing a specificatlon
for ple plates:

1. Chemical Analysls =

(a) Aluminium.
(b) Steel plate.
(c) Staninlass sbeel sheetb,

2. Mochanical Teaby -

(a) Tensile.

(b) Hardness.

{(c) Bend.

(d) Duetility (Brickson cup test).
(a) Impact.

3¢ Corrosion Tegtg =

(Note: The results of the corrosion tests will be
given in a separate report.)

TEST RLSULTS:

e

Chemical Annlysis -

The results of chemlcal anslysls of the tinned steel,

stainless steel and aluminium ple plate materials are given in

Table 1.
TABLE T. = Chomical Analyses.
Tinned Pie Plate o
- Por cont
. Garbon = 0.08
angane @ o 0.40
Silicon - Tygoe
Sulphur - 0,039
Phosphorng = 0,016
Stainless Stesgl -
- EBer cenk
Carbon - 0.10
Mengane e ~ Q.69
b Siiicon - 0.54
‘ Chromium c 19.89
Nickel e 10.)4




w Ppge & =
{Tast Rasults, conkid) -

Aluminivm (3-8 -

Per cent
Mangeane se - 1.13
S3licon - 0.23
Copper - 0.04
iapnesium - Q.08
II’OH g 0 v éQ
Aluminium . Remainder.

MEGHANTGAL TL3TS -

Tenslle Properties -

Ponails, proof stress and olongatlon Qeterminations
were carried out in duplicate on each of the three samples. The

results are tabulated in Table II.

TABLE II.
2 Tinnad s Stainless ! Aluminium
5 Steal 2 3teal 5 Pie
3 Rlete 2 ghaek H Plnta
Ultinate stress, p.s.l. 49,000 ; 144,600 : 15,800
" 0o n : 49,000 . 164,400 : 15,000
0.2% proosr B 30,200 1 130,100 : 12,200
i @, W 3 30,800 ¢ 149,500 : 11,800
Elongation, per cent H 35.0 3 10.0 ¢ 26,0
" " :  25.0 3 3 26.0

2.5
Size of tggt ?1600, inch50498 x 0010g°18? QOJ@x.ggs * 02865
n 1 P ¢, 496 x 001050176 .'X -Ojg‘p .,49'7’ % 0285

4

» 2 b

‘ E Miero-tensile specimens.

Hardness Teagtsg -

The hardness values shown in Table II1 were determined

by the Vickers method. v
) TABLE TIT,
Naterlal Load, kg. Hordnags Numbsps
: S Vickers Brinell
—— _ (convarted)
Tinned steel : 1 189 159
Stainless steel 5 845 328

Aluminium plate 1 24 : 34

(antlnuad on next page)




© Pags 4 =
(Test Results, cont'd) =

The bend tesh was carried out on sbrips &% widae,
the edges being flled %o remove any roughness., The test pleeses
vere vent back and forth through 180 degrees until fallvre
over a radiuws squal to thre. times the thlckness of the materisl.
The following wresults (Table IV) wore obiained on duplicats

sampleg:

TARZS TV,

AT T < AN v AR

Materinl Goaugoe, Incheos Numbayr of Bends
a3 : bo Fallure
Tioned steel 0.010 14, 18
Stalnless ateel 0.019 2, 2
Aluminium Q.0268 6, 6

.

gos S

Duetility (Briskson cup tesh) -

In the Erleckson machine the specimen of the éheet
metal 1s clawmped betwoeen twe dlas snd held in such & way thay
the metal has "play" and can Tlow, while a tool having a rounded
end is moved forward agalngt the sheebt until fracture occurs,
The ocutslide surface of the cup can be seen in a mirror during
the operatlions and the lirst fracture observed. The depth of the
impression or cup required to eauvas fractuve can be read divectly
From w aloironebes soalsand reapresents the "Erilckson valus" of
the material, which ls teken as an index of the workability of
the materlsld for manufacturing purposes.

Ericicaon cup tests were carried oul on the tinned
steal and the aluminium ple »nlate materlals. Howavar»-due TO

ack of sample no tests were made on the stalnless ateel sheet.

Thne results are listed in Table V.

{Continued on next page)
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DISCUSSTON OF RESULTS:

The eomposition of the matsrials submitted may be
classifled as followss
Tinnad steel plate = SAE 10J0O steel.
Stainless steel shest - Type 01 18«8 stainless steel.
Aluninlum sheet -~ Algoa 3~8.

Mechanical Propsritlieg -

The results of mechanical tesis indicate that the
tinned steel and aluminiuvm slloy wmetal were Iin the soflt temper
condition. The high tensile properilies of the stainless steel
gheot ware obteined by a half tewper heat treatment. The
groator hardness of the stainless stesl shest would undoubitedly
increans ite resistance to abrasion and therefore would glve
lahgar gervice 1Life than the other two materials.

The bend and ductility tosts show that the two
materinls, which avre in the annealed cénditiony have bhetter
Auetility and bend properities than the stainless steel, The
impact tesﬁ regults Indlcate quite deflinitely that the stalnless

ateel would withstend severs asrvice bebtter than either the

tinned ateel or the aluminiuvw alloy sheet motval. The improt
properties ag determined by "AY method are identical for

the two latter materials,

CONGLUSTONGS

Ao The dvalt of a specificatlon Pov pie plates will
depend entirely upon the matsrial specified.

2. The matsrial used in making the tinned steel ple
plate was &.lOW“QanQn steel of SAE 1010 compeositlon. An A.ST-M.
gspocification for Lignht Cauge Structural Stsel (A-845-44T) is
fully described on peges 1E235 to L&30, inclusive, in A.5.T.M,

. Standardsg 1944, Metals, part I.
| 2o TFoxr a full description of A.3.T.M. specification
(A=177-44) Tor High Strength CorP03ionaResisting Chromium=Nickel

Steel Shoeet and Strip, see pages 486 to 489, inclusive, in the






