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{Abstrect, contid)
delerming wnobhav nor;ﬂdw variation in hardnoss
QCeUrH, -

B acarburisetlon was one cause of lack. of conbrol :
mn.huﬁmm@ﬂs togha, ’

5. When the decarburlzation is eliminated there stilll
remain other asslgneble causes of variation which
will prevent hurnnuﬁﬂlixwm beimg sontrolled,

6, The assignable couses fop UPfi&ﬁiﬁﬂ
the Lirat guenching operation,

7. Some poesible sssignable causes Tor lock of canbrol
over hardness ares

{(a} Veristicn v decsrburlsation on stock,
{(b) Variastlon in menual bhandling from salt 4o
quencny thisz iz the most probable couge
of varietion, : : '
{c) Brratle technigue ia Pumﬂlm hawanaa; besha, ;
{4) Verlation in hardenskility of stock,
{0) Varistion in scale on sbock,
() Variation in gslt coating ‘on pin golng
{g) 1 mpﬁﬂyﬂﬁ preparat LO_ of surface before telking
hardneas tess, ’ ‘ '

8, Bvidence of the e¢ffect of ;3%mi‘qtimg canses of lack
of control can be best ochsgerved ualng control chard
mathodsa,

Thae evidence le aﬂlup e th% sbove conclusions will
e Lound dm the body of The reporit,
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Orlpin of Raquoats

This work wes underteken, in connection with the
manufecture of homogeneously hardenaed bank track pians of
SAE YR2BB steel, at the requeat of Mr, G, ¥, Gibbs, of the
Dirvectorate of Froduction, Auvtowobive and Tank Production
Branch, Depertment of Munitiong snd Supply, Ottawa, Ontario,
Tha production of these pins was underbteken by the Cockshwui

Plow Cowpauy, Drantford, Ontario, Two members of tha stall

of these Laboratories are earrvying oub teats for the company.
Thae first pins maede, beginoning June &8th, 1243, were tegbed
Tor Roekwell herdness, and these resulhs were ateflstically

pnalysad,

Proceogs Veriations

"1.5

Ch&rts Wog, 1, 2, and & {on ¥

ages 4, O, and @) show
the production pin hardneass resulbs from Jdune 28th to July lst,
Inciusive, Herdness 1s not under control,

Theors are few long rmans sbove and below the average,

The ssslignable causes for lack of control might

Cbhes

Brratic manual transfer into quench,
Salt end gludge stickling Lo pins,
Variation in dmmavburi 9Lﬁnma

Rough surfaco,

Beratie testing vechnlgue,

{(Chapts Wos, 1,78, aad 3 Foliow, )
4 comprising Pages 4, 5, and 8, )
{____Toxt combtinues on Page ¥, )

N>













o Poage Vo=

go 2
e

4,03

Bffect of Suprfece Gondl
Chant No, 4 {on Pagse &) shows the averages of
herdness resulis obtained at the surface and at deptha of

G,008 snd 0,010 inech,

Chart Mo, & (on Page 2) shows frequency distri-
butions of suvface and core veadlngs on the ssme lot of ping,
Nete that surface readlinge gpread out over four class

A

intervals and that core readings are contalned in three

cjaas intervalsy,

3

In Chareyv No, 6 {on Page 10) b
readings are plotted in control chart Tform, Hote that cors
hardness has narrvower control limits then surfece hardness,

Thieg ia proofl thet gurface decarburizeblon is one agslignable

D AT RELY A

sause of vearlabion, However, core hardoess ig badly out of

contral, Ihis indicates thab giher csuses of variation also

LI

exiat, From thila ovideme@s-wa are led tae suepects
mrretleo menamal ftranafer te queachs
Galt end sludge sticking to pines

arvatic teasbing method; op

Hardenability varisatlion 4in astoclk,

{(Charis Wos. 4. B, &nﬁwﬁﬂfoiléw:}
{ comprining Pages &, 9, snd 10,)
{  Daxt g itﬂgﬁrpn_fag@ . 3}
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vaps in Yest Treatment:
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Jhard No, 7 {on Page 12) shows distribubtlicn o

hardness afhtar asch neat-treating operation, HNobte that the

variatlion v best resulits is present after the first opara

Subsequent opevab

t:”
:’3
e

raguee the high values snd leave the

low values unchsnged,

Charh No, & {(on Page 13) shows hardnosges of £4
ping treated on July 6th, 1843, Iach group gives averags

23

and ronge of four readings on & pin, Dack of control is
evideat, After the flvst.tvéatmentg four pins gare oub of
control. This pyramids te 6 oub of control after the

gacond treabtmont, and 2 out of control after the finel

treataent .,

(Charts WNos, 7 ond 8 f@llow{m)
{ comprising Peges 12 and 13,
bdext conbioves on Page 14
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DISCUSSION s

Agsigneble causes for variation sre present in
the process examined, Tt ig to be expected that these will
he dliscovored and elimineted., VWhen the proessa is undor

sbatisticel control, a wQuality fontrol Chart Tnspection
§ A £

Method can be lngtituied,
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