











The hardness increases markedly in this high silicon region,
but the danger of any failure because of this is probably
slight,

{(g) The tin dipped series proved better than did the copper
series, This was not in accord with the findings of a
group of cooperating foundries, the copper series proving
best in the estimation of these foundrymen,

(h) Fusion is greatly aided by carbon diffusion from the higher
carbon base metal into the chaplet material at the interface.,
This diffusion lowers the melting point of the chaplet and
promotes satisfactory fusion at a clean surface,

(1) The duplication of results attested to the suitability of
the test procedure used,

(j) Regarding chaplet stem diameters, t here appeared to be no
tendency toward an increased fusion of the smaller size,
This indicated that the latitude is sufficiently great for
practical purposes.

4e The basic material, in the form of bare, uncoated, chaplets;
was again donated by the Fanner Manufacturing Company. These were of
the coarse thread, superstem, and plain stem styles of both 1/4% and
3/16“ stem diameter, Plate 2 shows these together with a Reeder type
which was not received in time for testing.

EXPERIMENTAL PROCEDURE

5. The work was laid out and chaple ts prepared in such a way as
to answer (or at least indicate a trend) the following questions:

(1) What, if any, is the influence of chaplet cleanliness be-
fore plating or dipping? Should the base material be
sandblasted before coating, or would a simple electroclean—
ing treatment, as normally practiced, be sufficient to
remove all deleterious surface scales or films?

(2) What would be the difference in efficiency between chaplets
preparcd under ideal conditions and kept in a desiccator and
similar ones allowed to remain on the foundry floor free to
collect dust and moisture?

(3) What would be the diffcrence in fusion characteristics be-
tween the 1/4" and the 3/16" stem diameter types placed in
identical metal sections and poured at the same metal tem-
perature? Would the smaller show any marked advantage?
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series were poured in grecen sand molds. The analysis of the metal
for the work of Plates 3 to 12 inclusive was C - 0421%, ¥Mn — 0.65%,
Si = 0,34% while the series of Pjates 13 and 14 were from a high
silicon steel = C - 0,17%, ¥n — 0,62%, and Si - 1.15%.

DISCUSSION OF RESULTS

9 TFrom a comparison of Plates 3 and 5 there seems to be a trend
in favor of the specimen being sandblasted before coatinge Whether
this is the influence of metal scale or some film built up during form-
ing the chaplet stock, which is not removed by el ctrocleaning is not
known, but it is certain that there exists a very noticeable difference
in the appearance of the two surfaces. In the case of the tin dipped
chaplet the fusion was better in the piece which was not sandblasted.
Either extreme condition could prevail depending on the surface condi-
tion and previous treatment,

10s Plates 3 and 7 afford a comparison to be made between chap-
lets kept ideally clean and ones similarly prepared but exposed to
conditions of foundry storages, It must be noted that these conditions
were not nearly as aggravated as those usually encountered in the aver-
age foundry since they stood exposed only for a matter of 3 weeks and
the foundry was not extremely dusty. However, there seems to be enough
difference to indicate that cleanliness and care in storage are matters
for attention, Several of the chaplets tarnished very noticeably in
the time allowed,

11. In plates 9 and 11 can be seen the relative influence of
chaplet stem diameter, By paying special attention to the longitu-
dinal sections cut lengthwise of the chaplet stem there is an overall
better fusion of the smaller type. At the same time a glance at Plate
12 shows that probably a satisfactory amount of unmelted chaplet re-
mains to support a core. However, the difference in fusion is slight
as was shown to be thc case in the initial worke It is fortunate that
this latitude exists. TWhat might be the case of metal poured markedly
colder or hotter can énly be postulateds The etched examples tend to
show that the smaller chaplet does not disturb the grain structure as
much as the larger one but this is no doubt unimportant.

12, To check the corrosion resisting characteristics of the va~
rious coatings specimens were placed outside the window and subjected
to the changing climatic conditions of wind, rain, snow and sun, Also
the series dried in place in the washed green sand mold gave further
evidence, In general, and only f rom visual estimation, it can be said
that the ability of the various coatings to prevent corrosion is about
as indicated in the electromotive series of metals, That is in the
order of decreasing resistance they could be placed aluminum, cadmium,
tin, nickel, and copper with silicon impregnation in some position near
the top of the list,.
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31, Chaplets stored in an open place on the foundry floor gave
inferior fusion characteristics when compared to those kept idecally
clean,

32. A consistent tendency was shown for porous areas around im-
bedded chaplets to segregate in internal angles and at sharp corners,
The elimination of such places ty streamlining chaplets would possibly
be very advantageous.

RECOMMENDATIONS FOR FUTURE WORK

33, As time permits, it is planned tc conduct tests, using the
technique disclosed above, which may eventvally lead to the develop-
ment of some chaplet ond internal chill coating meriting a recommenda-
tion above all others,

34, More work is needed on the impregnated types since they will
undoubtedly prove of value in many classes of work. The melting point
of the surface layer can be varied by the choice of element and depth
of the case, It is proposed to write to various companies operating
the impregnating processes and ask thelr cooperation in preparing speci-
mens as desired using their standard methods. Carburized, calorized,
and silicon impregnated varieties will be trieds

35« The design of the chaplet will be varied to eliminate the
sharp corners and internal angles and determine fully to what extent
chaplet behavior can be improved by attention to this feature.

36, Since the work on chaplets is equally as applicable to internal
chills, the development of a coating satisfactory in all respects will
enable fundamental studies and subsequent calculations to be madec on
proper chill diameter-metal section ratios. By employing the accurate
temperature measurements available at this Laboratory and varying pouring
temperature, casting section, and chill diameter in a systemotic order,
many pertinent foundry questions can either be answered or simplified.
Heretofore, lack of a suitable chill coating often interfered with the
interpretation of results,

37, Auminum sprayed surfaces will be tried in detail as it is
felt that this should be an excellent type. Calorized cases also merit
further study,.

38, The state of deoxidation of the steel is a contributing factor
to chaplet rezction, The well killed steel used in testing a series
of badly corroded specimens fused the chepk ts satisfactorily in spite
of their very poor surface condition., Hore work along these lines will
be of both practical and academic values
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