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Metallurgical Examination of Two Cast Tron
Connecting Rods,

Source of Material and 0Dject of Investigatlion:

On December 10, 1946, Wr. D. J. Campball, of
3° H. Connor é Son Limited, Ottawa, Ontaric, submititsd two
cast iron connecting rods for examination. One of the casi-
ings, which was produced in the Connor foundry, wasg étated
to have good machining propsrties, while the otaer casting,
made in the foundry of Alloy Foundry Inc., Merrickville,
On%ario, was harder and mechined with difficulir. A full
metallurgical examination wes requested in order to determine,
if posaible, the reason for the difference in the wmachining

properties of these castings.
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dachanioal Properitles:

A tenglile utest bar was machined from esch of the

castings. These barg had the following mechanical proper-

tioss
Connor \Lloy Foundry.
Bap . Barp
Ultimate gtress, p.s.i. 29,300 34,100
Brinell (%,000-kg,. load) 187 ‘ 241

Sizs of test bar, inches 0,49 x 0,348 0,495 z 0,351

Heat Treatment:

The following ezperimental heat treatment vests
wore caryied oubt on additional Alloy Foundry castings in
order to improve their machinabllity,

Experimental Annealing.Data“

Comeate-2 : 3 Briaell 3
ing g farnaee slawp.,: Time, 3  JHardness : udmarks
: : H 2
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Rod No, Usod P oI, sMlnutesiBeforeAften
1 Sme.ll Vapocarb 1410 60 24l 201 )
' )
Q Loyge Vapocarb 1500 60 235 146 )
) ” i 1500 o 235 149 )
4 " " 1350 t 255 229 ) pll
5 i " 15560 " 241 179 ) gomples
6 e " 1350 h 241 159 ) gooled
7 i . 1360 o 241 207 ) in the
" " 155 " 229 167 FUrnece
5 X u 1280 " 255 170 § HUIRE0S .
10 1 " 1350 n 229 163
11 f f 1550 L 229 156 )

llicyoscople Bramination:

Specimens ¢ u t from the foa received and "Weat
treated" castings wers polished and examinsd under the ,
microscope in the uﬁ@tchad condition and also after etching
in 2 per cent nital. The two "as recelved™ irons were
cheracterized by a fine graphitic structure (see Ilgures
2 and 3). The nital-stehed structure of fhe Goanor lron
and the, Alloy Foundry iroen are shown in Figures 4 and 5

respectively.

(Flgures 2, 3 and 4 follow,)
( on Page 4.
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(Disecussion of Resulis, conbtd) =

Foundry iron, 4 change in the chemical composition, if.
other factors will permit, would give an iron with Somewha b
'lewaﬁ tenaile strength but better machinabllity. |

A possible method which would accomplish the seme
puﬁpaae'without lowering the tensile strength of
is the additlion of aillicon in the ladle., The tachmigue of
this precedurs would heve Lo be worked out in the foundry.

The machinability may be improved by annealing
the iron between 1350° and 1500° m, This, of course, lowsrs
vhe sﬁremgthlof the iron, The tewmpearature chosen fox
ammealing will depend generally upon the composition end the
initiel berdness of the irom, Io the tests celried out in
these Laboratories, on 8ix oub of elght commecting rods
annealad For one hour at 1380° ¥, the hardness was reduced
from Brinell 229241 to Brinell LH6=1.79,

In order to obtain a Brinall_hawdnaag balow 200Q on
aome of these caatings, Lt will be necessary to simmeal av
1800° ¥, However, tests have ahown that 70 pesr cent of the
céétinga can be softensd below 200 Brinell with an anneal

heat treatment at 13580° ®, for one hour.,

Conclusions

This inveaﬁigatiom.showﬂ, on the basls of chemical
composltion, photomicregraphs and mechanical t&stsg‘thatithe
Alloy Foundry mebtal ia & betber guality iron, showing a |
higher tensile strength and hardness. From ﬁh@ photémiafe@
graphs if can be saen thmt.th@vgraphite in ths'ﬂllqy‘ﬁaundwy'
iron is finely distributed whereas in the Comnor product
the graphiﬁe 18 more coavse and flaky. These characterisitics
of the Alloy Foundry iron tend te meke 1t wmore dlfficult to

machine. It will be cbserved thaet the Conner iren approxi-
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(Conclusion, contid) -

mates the Garbon Bgulvalent formmula more closely bhean
does Hthe Alloy Poundrey iron. Metheds of improving the
machlnability of the Alloy Poundry product are auggesbed:
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in the above discussion,
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