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Objoct of Studys

Hequest was made for the Nollowings

1 Surface hardness and core hardnesa of the

e o
rubbing plates end pads to see if they confora to specl- , ‘.
fications on the drawings, g
. 4

2, SBuggesticons for iuproving the plates and

pads, . |
N Do GComments on wheiher or not'the préﬂagt
method of mariufzoture g ;ohaiﬂar@d‘gatiafmatmry'fer e
'pPOdUGﬁiOD of piaﬁaé and péds o reoslist the weer Ho which

they are suvbjectad,

4, Comparis&n of the properties of the new end

worn perts,

Chemlcal Anglysis: '
After annealing the aamplmég_ﬁhe cases were ground .o
off and drillings for chemicel anslysis bekon. Resulbs were:
Woen Plate Worn Pad  New Plate Now Pad
' {Per cent)
Sarbon - 0,35 CoBB 0,41 0,38
Menganese.. = 0,74 0.7 DTG 0,72
Silicon = 0,25 0,8 0,52 0,50
sulphur L= 0,010 0,010 - 0,010 0,01L
. Phosphorus = - 0,039 0,024 0,024 .-0,02%
Nickel = 1,78 1.99 1,79 177
- Chromium = 0,70 0,74 0,74 0,73 o
Molybdenum = 0,85 0,30 0,28 0,30 :

Physd cal Braminations

| Aft@r very lightly polisning th@‘Squaa@m of tﬁ@
four parﬁs (im,placés that hed nel bsen wwrﬁ) with ANETY PHUper,
- the fnllowing;auffagalhaﬁdneés wémding Wera é&taimeda

{

\ {(Gontinued on next page)
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{Physicel Bxeamination, contid) -

Vickers Haprdness Rockwell Herdness,
Nunbher, gt Scale
10-¥1logram Load
New Flate = BRH =542 62,5066
New Pad s B20-342 . B3 «=B5H.H
- Worn Flate - 27R2=281 24,5=09
Worn Pad = 608 55 =B3

Crossesgctions from the new plate and pad were
polished and tested for hardness, The hardness values found
were as follows: ' >

Vickers Heardness Number,
+10=K1 logram Load

New Plate

nEs e T, FRES AT

fase = TIR=792
Gore = 820-635%

New Yad

Cage - WRE="FTE
Gore - 585-613

Following the same procedure with crmss-sactiong
from unworn portioms of the used plate end pad, it was found
A N 4
chat the capes were too thin to permit = hardosss test on
thelr o SS-nuaction ile ©) S (AN ] © 70 y 4 ‘?'
aeLYy ¢ gSesection, while the ceorsy were as Ffollowss

Vickers Hardness Number,
10=-¥1logram Load

Worn Rubbing Piete - L04-=R97
Worn Rubbing Pad o : HTR=-099

Microstructuras

| Speclmens teken from wworn gections of the samples
wore movnted in steel clamps, polished, and etched in £ per
cent nital, ®lgures 1 to 4 éré rhotowicrographs, at 1000
diameters, of the case and core of the worn plate and pad,

Ihe white fringe ab the edge of Figure 1 is probably



w Poge & o

nitrides, The white at the oubter edge of the wpﬁm'padf
(Figure 3) may be elther retelned austenlte, white marbensita,
or aiuvldeso | | '

Pigure 4, the core of the worn padp 18 typical of
the. cofe and case of the new platd end pad, wi ,n the excaeption
of their ouber edge, The nuber edge of the new pad ghown
unetched in Figur@lﬁa hes materlal mutlining the grains and
in globuler form at its*ggrface5 The aaﬁ@ aqnditimn was Found
in the new platd, fhe'sﬁrfaaes of these new parts have no
white conatitu@m@vauch a5 thét ghowin in Figures 1 and 3,

Since case=depth 6otermlnwtﬁone on the senmples as
page: vad Qas dfﬁ?jcvjug rlecos Lram UJ RO parts af azoh af
the smmples werée apnealed inm lead, After thLﬂp the c°3©
depthe from the carbon gradient point 6£_vi@w (f.8,, excluding
nitridipg) saemad LO ba#mpprcximatély,as fnlléwrg

Gage depth, in inches

Wew Plate -

Ple 5 QQGQZ
Hew Pad = G, 020

Worn Plate <  No deflinite Indication
- I Qi cerbon gradient,
Worn Pad ea . O 008

Discugsion of Resulbs:

All parts were mpde from SAE 4340 astéel,

Since some polishing 1is nones ary belore satisfachery
Vickers hardness{r@adings coan bhe takeﬁﬂ,thﬁ suP £8.06 hardnéss
value vapqrﬁ@d for the worn plaﬁéy in view of 1tg éery thin
surfloce constitu@ncg is'ngt accurate, The white aongti tient:
‘at the surface of this asmple may indicate that ié wa& nitpidaﬁg
but ab any rate the cors was too soft and the case too thin to
‘meke tha‘pért wear woll, The pro@ertiea:of the worn p;dp.which
wes not nearly so &avm&ﬂy,d@form@da Wera much.battaro

The new plate snd pad have cases and cores of ihe
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{Discussion of Resulbts, cont'd) =

reoquisite hardness, The softness of thelr extreme surfaces as
sompared with the interior of thelr casoes {a2 probably explained
by the Foreign materlal at vhese surfaces, since the resction
which ceused 1t may have slightly lowered the hardenablilty of
that ares, This copdition, which is sometimes very Airrioult ©o
avoid in carburizing®, appavently does not extent inwerd from the
surface wore bthan 0,008 ineh (Figure &) and go is of very little
practical importance, Case depth is ceritainly not as deep as the

0,030 to 0,060 inch speclfisd on the drawing bub, econsldering the

hardnass of the core, thisg is not thought te be lmperitant,

CONGLUSTON S

The new plate and the pad éeam to nave very aatisfactory
properties for wear resigtance and are, especlally in the case of
the rubblug plates, great improvements over those formerly ﬁ&ﬂeo

It 1lg understood that the specification now provides for
& flame=hardening of the perts. This practice wouvld resuld in the
prroduction of a cased zone thicker thaﬁ in the partz under examinse
tion, In view of the high hardneaa of the core, however, it i noi
1ikely that thé chenge in practice will lead %o much improvement in
wearing properties,

The only pessibility of improvement of wéar in these partse
would appear to be in the use of & different type of materisl and
comparative service tests might well be iu crder, It is thought

e g N
that higher carbon materisl mlght wear bebter and that the high

I

carbon, graphitic type stesls might be worthy of trial,
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® supposed Graphite in Carburized NE and 341 Steels,
" by John Welchnsr and Roy W. Roush, "
In METAL PROGRESS, June, 1043,
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