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REPORT 

of the 

ORE DRESSING AND IIETALLURGICAL LABORTORLES.  

Investigation No. 2169. 

Investigation of Two Pieces of Cyanided 
Steel Engraving Plate. 

origin of  Material and Object  of Investigation: 

On January 17, 1947,  r. R.. P. ,Ë115.te, of the 

British American Bank Note Company Limited, Ottawa, Ontario, 

submitted two pieces of cyanided plate to these Laboratories 

for examination. In the accompanying letter, flr. ihite 

stated that: 

itone of our large plates (24 x 28) had been very 
difficult to harden and when this was finally 
accomplished it wrinkled and cracked while being 
bent. 

"Tabulated below for your information are the 
readings that were taken each time the plat. was 

a. 
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(Origin of Material and Object of Investigation, contld 

immersed in the cyanide bathg 
- 	, 

Date Time in Bath Temperature % KON Sceieroscope 

	

Dec., 4 	22 minutes 	1540° jp, 	44 0 7 

	

4 	22 	C1J 	 155oo r. 	44,7 	32-40 n 

	

a ., 	26 	n 	 1580 °  Iii 

	

.l e 	44 07 	55-40 n  

	

Jan,. 6 	25 	n 	 1540 17% 	90.4 	38-43 

Between the 4th December and the 6th january a new 
pot with new cyanide was put in the furnace. The 
percentage of KOW varies considerably but at the 
same time.lt should be remembered that on eacb. of 
those occasions other Plates  were  hardened under 
Identical conditions and came out 'quite satisfac-
terll 

r By hand with this letter are goinf.::; two pieces 
of steel, onnorked lon the back,  eut  from the top 
and the °ther e  marked 2, cut from the bottom. of this 
plat.  You. will note that  •*1 is cracked and //2 is 
vrinkledon 

111` 

EXPERIMENTAL 

Chemical_Analyes) 

Drillings were taken, for ri 3.ms-mica1  analysis , fr om each 

piece of steel after the top cyanided layer had been removed 

by &rind:lag. The results wereg 

	

3a.mp1.o 	Sample 

	

Non 1 	No, 2„ 
------. 

(Per Cent) 
Carbon 	 0 0 26 	0.33 
Manganese 	0„28 	0,28 

gardness Tests'J 

Micros -1p 	Imens were  eut  from each piece of 

plate Those were mounted in bakellte and hardness readings 

were taken across the face so that a complete hardness survey 

mas obtained iâ'.11the centre to the surface of each piece. 

The Tukon Enoop hardness numbers were translated to Vickers 

and Sceloroscone readings.  The se are plotted on the chart 

shown In Figure 1. . 

(Continued on next paGe) 



(Iirdness Tests, cont 9 d. - 

VICKERS FIADU2SS VS. DISTANCE FROM SUP.FACE. 

hieroscopic  Examination:  

icrospecimens were cut from each sample. These 

were polished, etched in  2 per cent nital, and examined 

under the microscope. FiGure 2  Ç::100)  illustrates the 

0.007 inch (approx.) depth of case  obtained for 

No. 1— Immediately below  the  case,  an extensive low-carbon 

area is observed.  Figure  5 (X100)  is  a plotomicroeraph  taken 

of.S,pecimen N(-) 2,  A much shallower case was obtained 

on this 1:urt  of  the plate (0,002 to L),005 inch;. 

(Fiur2 nd  3  ful  lc 
( on Paee 4. 



(tt.croscopic -.FxamIration, contd) 

Pi -0a 2. 

X100,  nital etch. 

SAMPLE  NOV.1. 

J,007 Inch (approx.) case depth. 

b'i&ure  o  

X100,  nItal  etch. 

SAPLE NO.  2. 

0.002  to 0.003 Inch  case denth. 
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Discusslen 	 • 

The chemical analysis Indicates a variation  in 

 carbon contont of the plate. The photomicrographsalso 

• erify this since more pearlite is present por unit area 

in Figure 3 of Sample No 2 than in shown by Figure 2 of 

Sample No, 1. This difference in carbon content is 

probably duo to unequal decarburiF,ation of the original 

plate. Figure 2 Indicates that tho docarburlsation has 

considerable depth at the top of the plate. 

If a thin case is obtained, hardness roadings 

taken on thé surface may be low duo to the case not being 

sufficiently supported by the low carbon, low strength 

backing material. By repeated cyaniding treatments the case 

depth and hardness were increased to a point whore the case 

itself was able to take tho major portion of the hardness 

tooting load, 

The case depth of 0,007 inch havin a hardness of 

roughly 82 Scloroscope 0.004 inch below the surface  Is too 

thick and too bard to 	hstand the bending stress without 

crackin. As a control test it would be advisoblo to have 

extra metal at one sid e of the plate which could be removed 

and oxamined by microscope should any irregulari'Aos occur 

in the heat troatnent of the plate. If a plate does not 

give proper results after the first hardening treatment, 

a specimen could be cut from it and examined to determine 

whether or not the case depth is sufficient for the 

subsocluent operations and/or 'whether decarburization Is 

obscuring the proper hardness of the surface, etc. 

Conclusions „ . , _ _ . _ „ _ „ _— 

1,, The carbon contents of the two specimens sub-- 

mitted vary. 

The plate is badly decarburized at the topi, 

(Continued on next page) 
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1^^ t"J'ï.3L,.l.. L:i. si c):t?.s, l; C:ri.`?.&d,1

'li.f1is i'ïG,a15.ld Mri:C:(;b°.1.n'!'s fC):=' the lowGr E.'.G?.L°bt3n content K

tiâr.̂ '°t%,';:).,1.e No. J. ^

r,+

Th e {3 C7Uêi^.̂ i.r^,AiuririoC.t j:1:1.°G'i(3 w1cC.^0u?:?."G â for the :i.ol,'

h>ri)'^.5.i,1C9sfi3 5°HnG7.3..1':dy GJfJti.1..1.I::t4,id on the first €'.•Yi7.:ti.Hcl Wt.l'iiifJ uni; ,

.`' A caso of 0,007 inch dok thr appt:=t.x_i.mato:7.ys

t'2'i3h3 obtained on .`.?Z3 t:r1^r .c^j ^} No5 ta ,.. ^.Î_ ''.i:!^32:'er:Fi one ^ of ' ^,U0,^̂ to J,()J3

inch bh1as_ obtained for 3`^:1.dT3X')7.? ;.11Q p 2,

^ q A:1_'l;hC)i.1.p tk"a13s..i.à ied 11]e;Cdl?.c3a3o,! (Knoop to

ac(;ti,û) a:R'l'. not F7.:3 accurate as actu€:ll tests by the 80c:rC;)K3CC7pe

machine, it Is nevertheless evident that acaxisideirab:l.y

hier hr:1.I'd5::?c.:s+â• was obtained f7Z:l ,`.+Y),âlkple NC`)1.l. 1;ha7,'l' on SklàilplC.

No, K

i The plate oayacked at the point Lvhea°e Sax;ap:i e

W 1 was taken, c:luci to the c:ase being too thick and too

harrz. o

R 'e c; or, x,).and a I. i on

If pca:ssib:l.ea Oxtra znetal should be :i.e('i; on the

Plate Men WA S C°ywAdtJCf. Should :i..ï'rt3na.t•LT°itd.r)s oc.t'SLl)^,q

R Micrc.iSsaopic sherk could then be made to cletorm:î.7ze: what

action to take^
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