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AND CHEMICAL ANALYSES OF ALUMINIUM BRONZE BOBBINS
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SUMMARY OF RESULTS

Pailure of a sand-cast aluminium bronze bobbin
was attributed to shrinkage porosity at a critical point
in the casting where a Uwshapeﬁ notch had been machined
in the part. |

X-ray and chemical analyses of a batch of cast
blanks Indicated that closer chemical control and changes
o moulding pattern design were~necessaryo

A modified mould was developed. Subsequently,

- the uge of aluminium bronze in the bobbins was abandoned

in Tavour of high-strength manganese ?Ponze because of

the latter®s superior foundry characteristics.
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INTRODUGTION,
on November 27, 1957, Mr. C. W. Pidgeon,

Production Manager of the Capital -Wire Cloth & Mfg. Co. Ltd.,

Ottawa, Ontario, submitted personally a broken sand-cast
aluminium bronze bobbin for examination, and stated that
the bobbin was one’ of several that had failed in service,
causing damage to the fourdrinief wire cloth being woven.

In a letter dated November 29, 1957, Mr, Pidgeon
requested that a bateh of about 300 cast aluminium bronze
bobbins be X-rayed betfore the castings were machined and
put into use.,

In conjunction with the X-ray work, the Non-
ferrous Metals Section of the Physical Metallurgy Divisién
undertook a study of the.pattern design and chemical
analysis of the castings, as a general program to improve
the quality of the bobbins.

| | EXAMINATION OF THE FRACTUREP BOBBIN
AND CHEMICAL ANALYSIS OF THE CAST

BLANKS

The bobbin fracture, exhibiting extensive porosity,

had occurred at a critical point in the bobbin where a
U-shaped notch had been machined in the part. The frac-
tured-bobbin was compared with one of the sand-cast blanks
and it was found that the ingate, in the butt end of the
casting, coincided with the fracture and the machined area

of the bobbin,



X-ray examination of the cast blanks showed .
Shrinkage porosity at the ingates of apprqximately 90% of
the castings. |
A.sample of thé alﬁmihium-bronze was submitted to.
thé Chemical Leboratory of the Mipes Branch. The chemical
énalysis reporﬁed showed an‘unusually high zinc content
(see Table 1, column 1).
. MOD IFICATION OF PATTERN DESIGN
With the results on the initial batch of bobbins,
it,was épparent that closer chemicgl control of the
aluminium bronze melts and a @odified patterg design were
hécessary. , - . . : B _ o
Subsequéntly; severél batches of Bix to twelve
bobbins, pbured with various trial moulds, were received,
- X-ray examination of the castings indiceted that although
the percentage of sound castings increased, Boﬁe of the
bobbins showed shrinkege porosity and inclusions. Chemical
. analysis of one of the batches showed a zine content in.'
excess of the specified maximum (see Table 1, column 2),
The Non-Ferrous Metals Section of the Physical
,Metai;urgy Division theﬁ‘proposed a modified pattern, witﬁ
a skiﬁmernbar'and riser system designed to provide,better
feéding of cleaner metal to the mould cavity, .- An experi-
mental batch of sound bobbins was produced with this pattern,
but a subsequent production run was not 100% sound, mainly‘
because of t:he,presence of’ sméll oxide inclusiozi;s and ’
porosity. Chemical analysis of the production run indicated

a high zine content in the metal (see Table 4, column 3).‘




At this point, Bond Brass Limited, Ottawa,
Ontario; using the proposed pattern, produced an experimental
batch of. sound aluminium bronze hobbins but found that
mould#ng time could be shortened by placing the ingates of
the castings at the pointed end of the bobbin rather phan
at the butt end. '

A production run followed which showed no porosity,
but some of the pieces contained inclusions and the castings
were very brittle. ‘A chemical analysis of the castings |
indicated the presence of zinq; lead, tin and silicon in
the metal (see Table 1, column 4). '

TRIAL RUN OF MANGANESE BRONZE BOBBINS:

In an attempt to obtain improved ductility and
freedom from inclusions; Bond Brass Limited poured a batch
of high-strength manganese bronze bobbins (for speci- |
- fications, see Table 1). The batch was produced by gating
the mould through the pointed end of the bobbin. |

The castings were X-rayed and the critical areas
of the bobbins were found to be free of porosity and
inclusions. With these results, Capital Wire Cloth & Mfg.
Co. Ltd, . favoured manganese bronze, and'it 1s‘expected that
subsequent production runs will be of this material.

DISCUSSION

Aluminium bronze, having a short freezing range,
15 commohly described as a high-shrinkage alloy. The need
for generous feeding is one of two outstanding foundry
characteristics of the material; the other is the need for

non-turbulent pouring, necessitated by the nature of the



aluminium oxide £1lms which form on the exposed surfaces of
- the molten metal. The tenaclous alumina £ilms are apt to
fold and crumplo during pourjng, and, when nrapped in the
casting, can constitute harmful discontinuitieau ﬂ
| The presence of zinc,in aluminium,bronze is belieyed
to impéir coprbsidn resisﬁance, and certain specifications.‘
(see Table 1) require that zinc shall not exceed 0.2%. Since
.the'bébbins aré used ihAa non~-corrosive environment, up.to |
1% zinc attributeble to scrap contamination might be'
tolerated, However, the presence of zinc in quantities, as
shown in Table 1,'may alter thé'sﬁrﬁctural balance of the
“aluminium bronze'and is  therefore undesirable. Thé‘presencq
of lead’with_silicbn in bronzes is generally considered to
be deleterious. . |

With respect to foundryvcharacteristicsp
mangenese bronze is less‘challengingzthan’aluminium bronze,
‘and the use of manganese bronze bobbins seems to be sub~
stantiated by the X-ray results of the trial batchs - |

- However, . it has been shown that by using reasonable
:care in’the foundry 1t is entirely feasible t0'cast sound,
clean;‘aluminium bronée bdbbins; using the mould design

suggested.
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TABLE 1

Chemigal Ahalyses* and Specifications

1 2 3 . L
Batch with Bateh pro= Aluminium Bronze _
Batch after pattern proposed dueed with Aluminium Bronze specification Mangeanese Bronze
Initiel batch initial pat- by Non-Ferrous ingate at the A.S.T.M. B 1h8-52 quoted by Capital A.S.T.M. B 1L7-52
of aluminium tern modi- Metals Sectioh, péinted end Alloy 9 D Wire Cloth & Mfg. Alloy & C
bronze bobbins, fication, Mines Branch, oF %he mould, Specification, Co. Ltd., Specificztion,
Product % A % o % % % %z
cu 75.36 80,58 80,32 79.05 78 min. 78 min. 60,0~68,0
Al 7.80 8.48 5,908 8.33 10,0~11.5 : 8,5-10.5 3.0- 7.5
Pe 4,26 L4.16 3,70 3,85 3,0~ 5.0 3.5- 5.5 2,0- 1.0
¥n 1.28 1,69 } ol 1,52 3.5 max. 155= 3.0 2,5~ 5.0
Ni 4.10 3.99 b li5 hool 3.0- 5.5 Le5~ 6.5 -
Zn 6.21 0.73 3.69 1,50 - 0.2 max. 4 Remainder
Sn 0.18 0.03 0,05 0,35 - - 0.20 mex.
si 0.05 0.03 - 0.15 - ~ -
Db - - - 0.75 - .- 0.20 max.
5b - - - 0.08 - - -

=Batches 1 to L weré znalyzed in the Analytical Chemistry Laboratory, Mineral Dressing and
Process Metallurgy Pivision, Mines Branch, Ottawa,




