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Examination of Pearlitic Malleable Iron from 
the Smiths Falls Malleable Castings Co. e  

Smiths Falls »  Ontario, 

Pe4en_ce—Reffl9 

On October 2&th»  D942 »  mr, m. W. Hollands e  cc!! the 

Materials Inspection divilon of the Inspection Board. 

United Kingdom and Cané,da e  Ottawa »  Ontario »  requested U?.at 

an investigative visit bo made by one of our metallurgists 

to the pIont of the Soiths Falls Malleable Castings Company » 

 Smiths Falls»  Ontario »  In  order to determine the cause of 

lowered ductility in some malle. iron test pieces. 
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Nature of Problemt 

On November 2n.à, 124:..a visit was nado to  the Smiths 

Falls Valleable Castings  Company, at Smiths Falls, Ontario., 

It was evident that a standard quality of malleable 

iron was being produced. From the fracture of the product, 

however, it  was  obvious that  the annealing operat:t_on was 

incomplete. Tha  pearlite rim in the test bars was the  cause 

of lowered ductility. 

Fractures: 

Fi%ure 1. e".% 

Figure 1 shows the regular black fracture Which is 

typical of good malleable ironc, This was characteristic or 
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(Fracturos e  oontid) - 

the Smiths Falls coepanys product before the nJ.okol and 

chi,omium occurred :In the Os iron4 Figures 2,i 5 and 4 

show tho 'whits rime " . or frosty orysteUline apparanoo, 

indicating incomplete annealing. 

Complote aaulysie of a heat cast at thio , 1,z1.1no 

was az followsr, 
Per  cent 

Recommendod Chang ln the Froces 

From  the preoance of nïckel enj. chromiun v  ffld the 

aPpearance of the fractures, it was .wident that e. lwasr 

annealing cycle would be necessary,  I  WRS roccmpwndad 

thereforep that  the  cooling tim be :Increased from 24 tO 

48 hours, 

Spooînens of a heat of malleable so treated waro 

tatod E, with the following r(;sults 

SPECI.MR.Ne 

Tensile stas  p c,s 0 J„ 
Yield point e 	S 0  i (  
Elongation, in 2 lmhos o  

• 
 

pe r  cent 
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The ritpocif.ioatlor. ue.ted by Canadien and Amorlum 

manufacturero in purohas.ing melleable Iron ars 

(Continued on next pigc:t) 
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submitted by the Smiths -Falls company 

y»equirementn 

 Tho motal 
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therefore in  afe;111ard grade of malleable ion, 

PEARLITIC MALLEABL 

PearlUlo 

rep1ac ,i5 stool C.U8a 

considered suporlor 

botwoen regular and 

malleable iron has boon dovoloped to 

1.gs, and :for mnny machine pax.1.,  il;  is 

in  Jrin pronctis;,.!.„ 	h.e) diPrerouce 

pcariltic  r 11eab1 L s  that in pearlitic 

malicablo olongaUun  1  reduced:end tensile sirongth is, . 

incrouned, Tbis 

.Falls rjroCuct, For 

to bo moro :pertan 

AMISMCAU FOUNDRYMAN 

malleable is being' 

exctly wklat has happened to the Smitho . 

 many mechanisms strength is considored 

t thu..ductILUGy,, Recont articles  Lu thof 

, on Arma ntoole  s'howto what ui-.1e;3 

put, 

Properti.d of .f,iarlitic 'malleable or dlfroront type:Jp. 

as 	 - 	• 	1 even by Carl i.jooph' e  arc 

Te;-ts  Lie s t:'n€th 	Yield st;roneh, 	Elongation, 
p. '1,A7t,
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(Pearlitic Malleable Iron, cent 2 d) -« 

test, and yet it is used fcr gears, connet:ting ? ode è  

shafts è  pistons ;  and nan c,ther highly stressed parts,  Th a 

bond ';est, therefcre 9  is n:- t a vary•satisfactory r:easure  of 

• metal quality, 

Bend Test 

The bond test was developed in England ',.;‘)  etermine 

whether whiteheart malles.ble had been sufficlen -Ay  decrbued, 

Its use to evaluate blaull.h ,lart mellenble is not  rrconmended, 

High strength metal will not bend as far 

metal; hence the bend test  ;ives  R faL,e 

low  strength 

impression cf  »netal 

a  s 

quality, The usa of decarburiLing packing in the annealing 

pots will increase  the bend angle at the omen s of a con= 

siderable  loss in tensile  stren ,rth,  10  per  cent iron ore  in 

the packing material  ha  s been used, 

Microctructura 

Fick.ure 5, 

X100,  nital etch, 

STANDUD MALLEABLE, 

Figure 5 shows the product of the Smiths Fall ,o 

MallEmble  Castings Co, before difficulty was encountered.  with 
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(Microstructure, cont'd) 

nickel and chromium. This is a high-grade product,  vinic.h 

would probably conform to ASTM A-47, Grade 35018. 

F 

X100,  nital  etch.. 

SOAKING TIM TOO SHORT IN eNNEAL. 

Figure 6 shows large carbiles renaining after 

annearmg d  These can be olirenated by 

(1) 'A higher soaking temperature, 
•and/or 

A longer time at aced:111g temperature, 

during the anneanng process. 

EIEL1Le 7 . 

X100 0  •nital etch. 

COOLING TOO  FAST URING ANNEAL. 

(2) 
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X100 9  nita1 etch, 
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(Microstructure, cont'd) - 

Pearlite areas in Figp_re 7 show the need for 

slower cooling froc 1450 0  to 1200° F. 

7 .1.-MILT 8 . 	 Flielan 9 . 

4416 • • 
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X100, nital ete. 

24  }OURS'  COOLING. 	 48 HOURS' COOLING. 

Figure 8 and 0 show the effect of increased 

cooling time on the microstructure. 

Figure  10, 

X100 1  nital etch, 

PRIMARY GRAPHITE AFTER ANNEALING. 

Figure 10 shows the graphite.,flake formation 
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(Microstructure, ccntid) 

resultinE from black spots in the 'as  cast' structure. 

It is obvious that this weakens  the  metal. 

Figure  11, 

PRIMARY GRAIIIITL  IN  TEST SPRUE. 

(Actual 31z0)0 

The black  spots  in  the  specimen of Figure 11 

Frive rise on annealing to a  spongy network of graphite 

flakes which has neither strength nor ductility 

DISCUSSION OF  PROBLEM: 	• 
■••■■•■•■•... ...M■MI 

If it is desired to avoid making pearlitic malleable, 

several remedies  are available: 

1. Increasing carbon will  Cive  a  more fluid metal, tend 

to produce primary graphite, and reduce  the condition  shown 

in Figures 2  and 3. 

2. Increasing silicon will  tend to produce primary 

graphite and reduce the  condition of  -2igures . 2 and 3. 

(Continued on next page) 
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(Discussion of Problem, ..ont, 1d) -

3. Addition of steel in furnace charge will tend to

reduce primary graphite,

4o Increased soaking time will eliminate the conditi-:)n

in Figure 2,

Increased soakjag, temperature will eliminate Vie

condition in Figure 2,

6^ Increased cooling time will eliminate most of' the

white crystal"line fractures and the pearlitic condition shown

in FiEvre 3.

ONE CHANGE AT A TIME is an excellent rule to

follow when a foundry process is being altered. At the

present time (November, 1942) the cooling period has been

lengthened from 24 to 48 r.ours. After this change has been

in operation for a few weeks, its affect can be known. Ther.

consideration can be given to the question of vvhether any

further change is necessary.

Control of Annealing Temperaturia -

It is recomrnendsci that a recording type of

instrument be used to keep a record of annealing conditicros,

Otherwise, annealing practice may vary from lot to lot and

the cause of poor fractures may not be discovered.
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