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Introduction:  

This investigation,  a  continuation  of  Investigation 

Nct.2076  (reported on July  12,  1946), covers the examination 

.  of a  second, similar defective cylinder head castinE which 

was submitted during  the  month of August e  1946 9  together with 

additional information regarding foundry practice, by Mr. A. E. 

Cartwright, metallurgist, Canadian Foundry Supplies and Equip- 
. 

ment Limited, Montreal, Quebec, 

The first cylinder head had been forwarded for 

examination on June 5, 1946, 	 • 
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Puuoeo of Tnvostigetiong 

I. To eaumine the casting for mot6t1lureca1 dofects 

nnd dotermine thcir orien„ 

2, .To immest possi.blo ways of roducing such defocts, 

PROCEDUREs 

• 3, ChemIcal knalysis 

Drîllings were t&km fYrom the second csting for 

chemical ancaysis 0  the recuits of which arc listed. below, 

The analysis of the first casting is mlso listed, for comparison. 

Casting 	 Casting 
N0.1 

	

	 No o 2 
- Per Cent - 

Total carbon - 	3,11 	 3,00 
Combinod carbon - 0,64 	 0.75 
Graphitic carbon- 2,;e7 	 2,25 
Silicon 	- 	2,10 	 . 2.07 
manganese) 	- 	0.64 	 0.64 
Chrmiwi 	- 	0,10 . 	 nil. 
Molybdenum - 	Trace, 	 Trace. 
Nickel 	- 	0,73 	 0.65 
phosphorus - 	. 0.560 	 0.456 
Sulphur 	- 	0.114 	 0.087 

The above analyses chow the two castings as received 0 

 to be satisE2ctorily unifurm In composition. Any variation 

from normal daily molting practica would be checked by records 

of daily chemical analysis. 

2, Visual Examinations 

An oxaminatIon of the casting gating ystem was mado. 

The casting was cut as shown in Figure 1 0  to examine the internal 

cored sections. 

(Oontinued on next page) 
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(Visual Examination, cont , d) 

B 

4. 

B 
THE  CASTING AS SECTIONED FOR  EXAMINATION. 

Figures  2  and 3 show the sections  A-A, an1/41 

13-13  e.xpot)(1, 

Eigurp.2. 0 

SECTION A-A (from Figure 1). 
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;Visual Examination, cont, , d) 

Figure  3. 

HALF-SECTION  OF B-13e 

Figure  4 shows the pouring basin and gating system 

into the casting, es used on the casting when received °  

POURING BASIN AND GATING SYSTEM OF CASTING REOEIVED 

Pourin height "A" appears to be too low. 

(Continued on next page) 
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(Visual J-;xamination, contld) 

The low pouring head eJei usad at prosont may be in-

creased to Cve additional ferrostatic prossure, (The above 

dimension "A" Is only two Inches on the actual casting.) 

DISCUSSIONg 

AO is readily admitted by foundrymon in general, the 

successful production of high-qutUity castings depends on 

careful attention being pald to a great number of little 

de•ails all important in themeolves, 

The mouldin•, ramming e  sand tempering, clean gating e 

 venting, the uso of strainer cores, exake gtes„ core baking 

and cor() patching -- all require proper attention nnd workman- 

ship if high quality castings are to be produced, Castings 

can be lost every day through dirty moulds; slag;; loose sand 

falling down the sprues excessive coro-oll consumption causing 

abnormal gassing, blows, etc °  

With regard to gating 	casting„ it Is impossible 

to determine in advance how a particular casting should be 

gated to yield sound castings, 

Thero are e  however, certain basic principles.which 

can be applied to castings, regarding solidification, non-turbu-

lent flow, venting, chilling, risering, gating, choking the 

metal to restrict and slow Its velocity.of flow .  These have 

to be considered vith all castings, 

It is not easy to diagnose the trouble precisely, 

since there aro many factors which can operate toGether to 

cause a scrap oasting however »  several suggestions can be 

offered which may assist in remedying the trouble,, 

It ls known that ta low pouring head or low riser 

is a major cause of shrinkage porosity in castings °  Tho 

trend e  in some successful producers of pressure-tIght bronze 

castings, is to pour down a sprue two to three feet high abovo 

tho casting, eliminating all risers completely° 
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(Discussion,  contld) - 

Another  type  of  defect is  due  to a combination  of 

dirt  and  shrinkage;  the dirt picked up from dirty cores, 

soft ramming, or sand washed in  through  a  carelessly con-

structed  mate or  pouring basin s  interferes with the feeding 

of the  metal during  solidification,  causing porosity, 

The remedy is to provide a  perfectly clean pouring 

basin and mould, properly tempered with water  and clay and 

controlled to their definite limits. The mould should be. 

well vented, to prevent the slightest  commotion causing  sand to 

fall from  the  mould walls, 

Suggested Alterations:  

Tncrease the pouring heed or height .a_lhering_  

This change could be  justified by the fact that 
•• 

too low  a  pouring head or a  low riser is  a  prolific cause of 

shrinkage poÉosity °  

Definite evidence of  metal unsoundness can be seen 

in the print below, Figure 5 (taken from Investigation Report 

No, 2076,  page  11)› 

Figure  5, 

(Approximately X9 magnification.) 

MOM 

• 



(Sugested Alterations, contid) 

This small piece was removed from section C  as 

shown below in Figure 6, 

Figure 6,,  

Olag. 

Figure 7 shows  a  baked sand core which can be 

used for controlled pouring and slag check gate in the 

runner-box, The left-hand view shows the core box used for 

making the pouring basin, 

ZIGEE2-11 * 

CORE 1:0X (LEFT), AIM k3AKED SAND POURING-
BASIN WITH SLAG CHECK-GATE. 
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Plk^,^,1:t:i'Ç)_A o

SUREAU OF /L//^(/ES-OTTAWA

^.iUGGESTED GqTjNG ^ETh'OO FoR
_ CAST/NG CyL/NOER HEAO

OATE-'OCT /^¢6 ^ D.4GN° F-/

S'To6 FJBOVE.Y/OULD To
A/O FEELYA.G ""r/A16
A FERROSTAT/C PRE5SURE
HEAO.

Figure 8 ::i}"1L?w.`'J' one ëf1.i)thC9d of C9O's1t?`C:?l.i.6d 1'oô.7:r-,i.L?g

directly rkti^wn the No centre Coma„

Figure 8 also ;ihowo yici.e elevation of pour:i.n

► Vayou"h c°earawpa cctaves

ADALfoCES /N oWRi TyELEj
/^A/ZT OF T%!E CoRE liU/OE
TyE d4ETAG QU/ETLY /N THE
d-loULD Cqy/T/ESATTyE^O7TO,y

JTRA/il/ER CORES A6oUT 2'O/AM x^y'TH/CK
W/Tyy%'D/A,t///OLES TyESTRA/NER CORES
iLi(/ST BE JT/70NG N/ELC BONDEO .QNO {UELG
BqKED .^5 THEY ARE.IUB3ECT TO CONS/OERABLE
PRESSURE ANO EAT.

SECTION THROUGH ROUND GORElâ U.AVIT.,Y WHICH M:CGH`.P. BE
trSE^.^ TO CARRY DOWN=CrA^ ES AS SHOWN IN FIXRE S.
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(S%sestod Alterations, contîd) 

The abovo pouring method shows a cross-sectional 

view through tho two largo round cores °  Tho increase in 

pouring height ,oVer that used as shown in Figure 4  on  be 

easily increased to 8 or 10 inches if additional ferrostatic 

head is considered necessary to overcome shrinkage porosity. 

Tho suggested sizes of aprues »  and number.of strainer- 

core holes may be altered to incredso or decrease the metal 

flow at particular location:i f, 

Figure 9 gating shows a uniform distribution of 

metal into the casting from the top, In this manner »  no one 

gato is subjected to excessive heat and erosion from the 

metal 0  This type of gating would best be made Into  a looso 

wood pattern and thus make clean, standardized gates »  from 

mould to mould, 

Flieure 9  o  
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ALTERNATIVE GATING METHOD FOR CASTING 
CYLINDER HEAD* 
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(SUgge S ted Al t e rationS, cont?d) 

In this gating method the same principle of ferro-

static proasure can be applied to overcome shrinkage porosity, 

by Increasing the pouring-basin height 6 or 8 inches above 

the casting. 

Tho entrance of the motel  on both sides of 

the casting tends to produce a more uniform distribution 

of metal flow înto the castl.ngo 

Making  one  change at a time, to ()beery* the effect 

of the change, the pouring height could be increased with 

very little additional metal consumption. 'Po produce 

positive control of the metal flow Into the moulds, the 

gating could be arranged as shown in drawings Figures 

8 and 9, 

1, 1,  

2, Adopt, as standarq_erectice the use of a  baked 

t_92,9f the, 11.12u4. 

px:.,9Tadq a c Lean 1-2119f4,.. -,repepta ele f or the molt..en, me tak 

0 

3. Adopt uSe of tin-coated discs anchored over the 

down gates, or  sprues, in the pouripasin e  in order  tp 

restrict to a minimum the personaljactor involyed.durillg 

pouringol_mouldo, 

These thin  dises  restrain the first flow of 

metal rushing into the mould carrying slag, loose sand e  

etc, In this way they give the pouring man time to fill 

the pouring-basin and confine the impurities to the metal 

marfaceo Tho tin discs will melt after a few seconda  and 

 clean metal then enters the mould, 

00  

From the cost . point of view the method of casting  

In  Figure 9 may involve loos drilling and work in gate 

removal than the method shown in Figure 8, 
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pac,e sted Altorations, eont , d) 

Th, ) basin for 	decision as 'to preference would 

ho based on the quality of the cas"tings produced by either 

mothod, after tasting °  
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