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Origin of Material and Na.ture of Work: 

On December lst., 1941, Messrso Ho Do :McLaren 

and Jo Ko Hossack., of th(.. FERRO ENAMELS (CANADA) LIMITED, 

Ottawa, Ontario., sont in a sholl gauge for selective 

carburization using their :"ieat-:r-.. "eatinG Ena.mel No. 3127 o 

By a suffic:i.ently prolonged exposure to a car~ 

burizing medium at a r:,uitable temperature, a hard surface 

of high carbon content ma.y be produced on a low,$ca.rbon 
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( Origin of :10.teri~l ard N ture cf Work., cont 'd) -

steel (ca.ae ha.rderd.ng); hv\vever., if during the process 

a portion of the 1iece thus treated is protected from 

the carb.u,izing actior1 of the medlu.rr . ., it rouains soft 

and du.ctile o The celecti v0 curburizatj.on of c0rt.ain shell 

gauges is destrab-.e 'VLen because of size or shi pe che 

pieces are liabl0 to distortiou during the hcat treatmento 

Thus., after quench~ r.6 a portion of the gauge is reta.ined 

soft i21 order to per-..n.i t str•aiGhtening if requiredQ 

Descri2tion of._Me-Ll~s_: 

The .,_Jort:î.cn of' tho ga.uge desired soft { central 

portion 0f cauc;e., Fi'-_.,_re 1., appro.xima.tely ~ aize) had been 

covered with a cot.ti.:~c of a.pproxime.tely 1/16 111. thi_ckness 

.of Heat; Treating I.;ria~icl No c 312? o Th:'i.s specia.l ena.mel may 

be applied by sim;ùe à.ipp _ng or i still better, by :ncans of 

a spra, gt;.n o 'ftlG oxcens 0nar10l ma.y be removeà. by orushingo 

The portio ... 1 of th, ss.u~~e c.1 esi:,erl s oft wa.s thorouchly cleaned 

on one eid.e b0fot'u t:1.e ap....)lîca·..,ion u f the enamel ~ 

To test "',ha pro ;ect.~ve value of the enum.el coe.ting 

aga:.n st carburizi11t3, +he c;a' tgo was ci ven the foJ.J.ovtling 

trsatment (pac~ carhJrizinJ): 

1 ~ m:ated 8 L'nwa c. t !. ~50° F. in r energiz0d II carburi z:tng 

compo1111d c Co olod. slowly in the 1 urnace. 

2. R€h atecl t.:, 1500° - • for 3 hourso Quencb.ed into oil. 

Dc.rint:> ,h0 c:uen0h::J ng operuti on, ~- t wus obsorved 

that t::1e ena.mel coatir g fell o.~:;_' the ncment i t touohed the 

oilo After t:~e abo ·9 hea+;-treatTIAent~ the surface ··1hjch was 

prot0cted by the ena.m~:,l a.9,)oa.,...ec1 brlght and wa.s ln contre.f t 

with the adjs.cent pc)rt~ons 1-111.i: ch ha.d b0en ca.1"bur:.zedo (See 

Figure 1) o 
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Hardness Tests: 

'l'he Vickers method was used, v1i th various loads o 

Points 1, 2., 8, and 9 aro on the case, outside the bright 

area; Point 7 is ncar the edg,e of this bright surface,; t.1:tle 

Point 5 l s in the centre ncar the i.nner sharp edge. 

VI CKERS HARDiillSS NUMBERS ---------,rr=,.-~~~'ZM'J• .... ~~- ____ "llr,,,,.....,,. __ , _____ , -·-----
: _ -~.StE _,__g:j. lograrlls 

POINT : 5 ki. l c- : 10 ki~l~o----: 3~0-k":"i'!!"'l-o---w:-5~0~k""'i'""l_o_--:~l,...,O~O,,.....,k-i""'l,...o-·.: 

-----•-•---=-,»~=13.!.::~8l' .. ~~.!;l1L--:... p;1•ams _ 0 ; gr_~ns _ _; grams . . 
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1fl1e v ar:tou9 loads usod in determining the hardness 

numbers lndicate tl1at the unprotected portions of the ga.uge 

submi tted to ::iarb~1rization bave a case at least 00035 ln G thicko 

The hardness testa show also that the areas protected by the 

enrunel have remai"'Jed aoft except at the edgea, where the hard

ness numbers indi•::.ats thnt only a. sllgl1t c a.rburi zat:i.on bas 

progress:t V€1ly tak ,:rn place at th0se particular p;)ints o 

1rhe use of enamel as a protectlve coating against 
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(Discussion of Re.J'.llt,s and Conclusions, cont 1d) -

carburizîng wae f')W1d t o have the follow.:ng aùvantages 

oorolla.ry to the tr:i.e.1 above montioned: 

1. The protsctive enemel conting ls easy to handle~ 

2 o Protection at_,a.inst ce.rburiza.tion is goodo 

3o '11he prot::ctive coatint~ fulls off of itsalf 

durlng the que:nching. 

4. 'l'hE• surf 1ce : rotected by the en°.mel koe_)s i ts 

t;l:'...iny ap1Jearance even after t:10 hea t .;reatment. 

5 o The line betv10en the liard and soft por-·~ ~ ons 1 s 

suf f5_c.tontly charp when proper care i s taken in 

liandling the pie ce whi ch i s su.bmi tted to selecti ve 

carburi za t .!.on. 

It. i s t J.Ore·"'0re co1Pl uè.ed that :i..n case:J where 

production does not vmrrfl.Pt th~ expense oi' installation 

and operation o.f a se~ 13ct:lve eloctroplating equi.)ment 3 the 

use of hGat-treat rnt.., ene.r 1el for selecti vo carburtzation 

wlll be found adv 1.ntn{.eous ::1..n several respects, ·;-iz., fe.cility 

of P..p_plicati on~ fac~.lity of hardlins, and econo,.1y o 

It 1s s L t~eated ,hat the heat-treating enamel 

might also be ·,1Secl with ad7antq-;e 

(a) for protec ;:~on agai.nst 0xidat1.on, 1.n the Jright 

annealing of ~mall articles; 

{b) for• proteo ,:ton asai11st nitri ~ing., -ln seleetive 

ni t!'idlng • e.nà. 

1 c) as a. protef, ti ve coatin0 :i:'or- the lcw-carbon steel 

conta.:..ner u •1eu. for ni t:>iding G 
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Fi_g_ure 1. 

1 • ----

(Approximately ½ natui~al aize) 

S..'l1.owing the brig,.½:t surface protected from car= 
burization by the enamelo 

RP:PES, 

..., ______ _ 
---.. ----______ ,. _____ ,,_ 
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A P P E N D I ~ r 

Infor·rJ11ltion Note ln Connection wi th 

Report of Investlgation Noo 1130., "The use 

of Ferro-Enrunels in Selactive Ca.rburizationo 11 

THE COMPOSITION OF l:îOo 3127 ENAMEL 

FOR SELECTIVE CARBURIZATION IS THE PROPERTY 

OF FEHRO ENAl,ŒLS LIMITED AND IS OBTAINABLE 

FROM: 

Ferro Enamels Ll!nited., 
wombourne., 

Wolverhampton., 
England .. 
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