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(Packground, conb’d) ~

Investigation Report No, 082 Lfrom these Labora-
torlea, dated Awgust 30, 1946, gave deive regardlng chemical
composition and Hensile, hardneas, bend, ductility and impact
properties., The prasent report gives data regarding the
corrogion-rosleting and mbra&ionmr@aisting properties of the

platen,

INVESTEGATTION
Thia part of the inveatlgation wasg performed on the
differaent pie plates under the Lollowlng headings:

1. Resinbence to abrasion,

o Shear hardness.

. Roasistance to corrosion by salt solution,
. Reglstance to high tempoerature corrosion.
» Thickness of tin and enamel coatings.

. Porosity of tin coating,
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I. Reslstance Lo Abraslon.

Semples of the aluminium, stainless steel, tin-
coated stesl and enameled ateel platss were tested lor
resistance to abrasion by the Taber pbraser., A 1,000=-gram
load and No, C8 10 abresive wheels were used for all tests.

The viteoous enamel showed such great rosglstence te
abrasion that tho test was discontinued after 100 cycles
with no scratching or avrface wear detectible,

The results cbtained on the asbalinless stesl,
aluminium, tin coeting, and the sitsel under the tin, are giﬁ@n
in Table T. TIn the case of the btin-coated plate, the vin was
worn through in certain place. alter 100 eycles, and wad wWorn

through over the entlre test area after 200 cycles.

(Teble T appears)
(_on noxt pago. )
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TABLE L. -~ Abragion Realstance of
Ple Plates.

Puration of @ Average

(wear oyclea)s (ineches/100 cycles)

[-
Meterial i Tagt Penetration

Steinleass steel: &, 800 0,000,00%14
) : Aluminium g 5,500 0,000,0088
Tin coabling 8 © 100 0,000,086
Steel under tins 100 0,000,006&

IT. Shear Hardness.

Samples of the four different plates were tested for
aheer hardness by the Tabar Abraser shear harvdness stiachment.

The vitreous enamel was not subjected te this test
bacause of Ita high harvdness,

The tin coating could nobt be done ssparately beocsuse
the atandard tool, even om the low loads, cul through the tin
into the steel unﬁ@rneéthq |

Table II gives the results that were obtained on the
stainless ﬁteélp aluminiuvm, and tin-coated mild steel plates,
The shear hardness values given are caleuwlated by the formula,

Shear Herdness =~ __ Load in grams X100
width of groove in mlls

TABLE I1. - Shear Hardness of Ple Platos

‘ ’ ¢ Lomd, a )
e e : ol : 1 °
Meteorinl :  prams: Shear Hardnsss
' Steinlesa steel: 1,000 2,703
Aluminivm s 1,000 1, B33
Tin=coated ¥ _
steel 2 1,000 1, 8669
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This obviously is close to the value
for the dteel alone.
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"« Resgisztance teo Corvoglon by
Salt Jodlution.

Semples of the four different plates were tested by

the intermlttent immersion method Ffor resisbtence to corrosion
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(Investigation, cont'ad)

by salt solution. A €0 per cent solubtion of salt (sodlum
chioride) was used ag corroding agent, the Lemperature

was mainbained abt 98° P,, and the relatbtlve humldiity was
maintained at 45 par cent throughout the btest, which lasted
for 32 days.

At the end of the test all samples except the
enameled steel showed evidence of corrosion., The aluminium
gample had corrveded falrly uniformly over the surface,

The stalnless steel sauple had corvoded at certaln polints
along the cut edges, and the tinned steel had corroded at a
number of apots, particularly around the sdges of the perfore
ations, The logs in welght of the various samples is glven
in Table IXI. |

TABLE ITT, = Losa in Weight of Ple Plate

“Samples Afver Corroslon
An Salv Soilution,

; Loss in Welght({grams)
Aluminium % 00,0023
Stalnless steel: 00,0226
Tinned steel 3 00,0268

Enameled steel .

Mo appreciable loss,

V. Resistance to Corvosion af;
High Tenperature.

Samples of each one of the four ple plates were:
placed in an oven at R210° ¢,{(410° F.), to determine the effect
of compervatively high temperatures,

Regultss

ey i & PR

After 48 hours
at 210° ¢, - The tin-coated steel was darkened until

it resembled ordinary cold-rolled low

cavbon atesl,

(Continusd on next page)
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{Tnvestigation, contid)
The othar three samplées remained
unchanged,

Afver 96 Lhours
at 210° @, - ¥o further change,

R Afver an addi-
tional 48
, hours at
t 250° ¢.{482° R) - No further change.

V. Thia kneas of ﬁrot,@tivm Tin and
hnamel Qoatin 28,

The thickness of the t#in and enameled coatings on the
ordinery shteel pio platoes was dstermined by the Aminco-Bremner
lagne~Gage, The valuss obtained ere glven in Table IV,

TABLE IV, - Thicknese of Coatings on
Steel (Inches) .

P Maxdmun Z Minimum, Average
Enameal eoating 20,017,686 :0,011,8 :0,014,4
Tin coating $0.000,15050.000088650,000,00@

' Vi, Porosity ef Tin Coating.

The poresity of the #in ceoating was determined, by
tha ferpoxyl teat;, on eilx ssmples taken from Alfferent parts
of the ple plate. Three of thoe samples showed no poresity by
this test. There were a few quite small pores in each of the
othars.,

e rToIan

Conclusions:

On the basia of the above arperimental data, the
following conclualona mey be drawns

3. In regerd to resistance to ordinery abrasion,
the materials mey be arranged in the following orders
enamelod stosl (best), steinless ateal, steel undsr the tin
coating, aluminiuim, bin coating alone (worst).

2, In regard to ab hardnesa {i.0,, resistance
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(Conelusions, cont’d) -

o serstehning), the materials mey bs arranged in the following
oprder: enameled stael (best), stailnless steel, steel with
tin coating, eluminium, Lin coating alone (worst).

B.  In regard to reslatence twiaquaous aalt solu-
tlons, the mataerlals mey be srranged in the followlng orders:
enameled steel (best), aluminium, stainless stesl, itirmed
steal (worst). It should be noted that the comparatively
poor rating of the stainless steel sample was due Co its
tendency to covrede at cutbt adges.

4. In regerd %o resistance to corroalon al ¢om-
parabively high temperatures, all of the mestals except the
tin=goated steol remsined uneffecltod,

H. In rogard Yo thlekness of coceling, the coating
of vitreous enemsl is much thicker than that of Tin,

6. In regard to porcaity of coabing, the vitreous
snomel is non-povous and the Hin goating has o certain small
amount of porosity.

7. To sum up, the realstance of the vitreous
snamneled steel Ho0 the different types of abresion and corrvo-.
sion investigated is superlor o ﬁhat of the other materials.
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