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SUMMARY

A description of the experimental
manufacture of a spring stoel tubular com-
ponent of a retractable anbenna mast for

AD.E. Project 58-062.

+*
Scientific Officer, Physical Melballurgy Division, Mines

Branch, Department of Mines and Technical Surveys,
Ottawa, Canada.
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INTRODUCT ION

In accordance with the letter request of Col. L.R. Franklin of
the Army Development Establishment, Juné 30, 1958, and earlier informal .
talks with design staff of their Electronics Section, work was undertaken
on the production of a retractable strip type antenna mast for mobile
ﬁse. Thié equipment resembles a carpenter's steel roll tape in which
the slight arc of the extended tape is formed into an overlapping circle.
Figure 1 shows a tape partly rolled into its storage position.

Movemenﬁ of the tape in or out of a storage drum was to be
accomplished with a reversible motof drive. This part of the project
was to be handled by the client.

A similar device for a one shot expendable application had
been made by Mr. George Klein of the National Research Council and we

are indebted to him for many helpful suggestions.
PROCEDURE

The tape, 6-in. wide by 0.008-in. thick, was made of SAE 1095
steel in the annealed and severely cold-worked condition. This
material is commonly known as "blued spring steel® and is available
from warehouse stocks.

The tape was drawn into its tubular form through a éteel

cone formed of 20 gauge steel sheet. Abutting the cone's small end

- was a smooth bore restraining tube into which the tape was led after

forming.,
The cone itself was threaded by hand but the more difficult
task of loading the restraining tube was done by silver brazing the

tubular end of the tape to a brass plug which was in turn screwed to a




dfﬁught roa. The draught fod ﬁas tLhreaded through the tube th pullod
‘uith a chaln backle. Il was hecoﬁSary to refasten tho'tapc to the
brass plug nCLor onch longth of . tube had- heon loaded. - The conlcal cone,
of course, chdod loading only once for éaqh_coll of bape..

lFiéure 2 illustrates the arrangement of Lapc, cone, restraiﬁ—
ing tube and pulllnp gear.

The tape was lubricated during dranng~in wlth oAE 90
lubrlcating oil applied with an oil wiper at the entrance of the cone.

Clamplng for braang was made very easy w1oh a pair of worm
type hosge clamps. . |

A tape hoidiné device>made of o combiﬁation of‘é gbeel
gleeve, smaller in outside diameter fhan:the bore.éf the rostraining
tﬁbe and an'ekpanding'rubber'man&rél was not entirely satisfaétory due
to the difficulty of keepiﬁg the lubricant off the gripped end of the
tape; |

The loaded‘restfaining tubes were'heat;treated for four
hours at 650° and 675°F to stress relieve the contents. Dﬁe to the
nén—uniform temperaturé distfibutiontih the furnace, the assemblies
were reversed end-for-end at helf time. A more resilient tube was.
produced at, 6)O°B but the best JOlnb overlap resulted from the 675°P
treatment. A 700°F trestment was not satlsfactory. |

N0<attempt was made to asgess the effect of time of heat-

treatment ag other experience would indicate that four hours was ample.

The restraining tube of 1-3/8-in, bore produced mast sections

of 1-5/8-in. diameter. (The difference of 1//-in. wag the result of
spring-back when the tape was removed from the resgtraining tﬁbe.) The

diameter of 1-5/2-in. was equivalent to an overlap'of'approximabely
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0.9-in. or 65 degrecs.

Two finished samples have been delivered to the client.
Additional material has been ordered.

MINES BRANCH CAPACITY

The Mines Branch furnace is capable of heat-treating singlo
lengths of 18 £t at a time and twéntY‘léngths of 16 £t at a time. Mr.
C. Cotbee of the client's staff has suggested a design of an inex-
pensive furnace which could ‘be built to take three or four longer gnits
at one time.

It ig doubtful if the Minés Branch could provide space for

drawing-in over 20 ft long.

OUTSIDE HELP

We are indebted to Mr, C. . Anderson, Vige—President, Page-
Hersey Tubes Limited, 100 Church Streetg Tgronﬁo for having manufacﬁur—
ed the specially smoobth I.D. restraining tube in several sample sizes
at very short nofice and ét no charge. | |

This tubing is known as "20 gauge, electric resistance weld;
speclal hydraulic cylinder inside finish" and is a specialty of this
firm. Should future orders be placed, only the superior inside sur-
face need.be emphagized as the very close dimensional tolerance

achieved in the sample lot is of no significance for this application.

OTHER EXPERIENCE
-During the work, three other proposals have suggested them-
gelves. Two of these have been tried:
(a) To form a tube of AISI Type 302 spring temper stainless

gteel. This involved wrapping up a strip by drawing



(1)

- -

through o forming die sufficiontly sma11 that upon
sbring—back it would assume the required tubular

forﬁ of the céfrectcdiménsiong This waS'not;possibIe'
without a collapsevof the-fube intb 1ongitudinal
wrinkles and thése were unacceﬁtabie.

The failure to work the Type 302 stainiess in the
sting Lemper suggested forming in thevannééled
condition and then achieving the high yield gtress

required by heat-treating. As Type 202 is not

- capable of being heat-treﬁted ond as it ig not

practical o heat-treat the:AIsl'4od sories in
light gauges, one of}the newlprecipitation hard-
eniﬁg type of'stainless stéel, M 350 wag tried.
At yield stresées of the order of ;S0,000 psi
obtainable by elevﬁted temﬁeraiufeAtreatmentS,
the'permaﬁent sét’of the mast tubes when re-
rolled’into storaée position was too high énd

‘the mast sechbion was uselesg after four cycles.

From the Limited variety of blued steel we have
geon and tested, it appears that the lower limit
of useful yield stress is about 200,000 psi,

measured at 0,0l% offset. It is unfortunate

. that the type'AM 350 steel was the one most

readily available when the choice was made.
Vield stressos of approximately 215,000 psi
have been claimed for Armco bypes 17-7 Di

and PO 17-7 Mo,
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(c) A variety of blued strip is available in which
the spring tempoer has been produced by heat-
v . treatment instead of hy cold rolling. A sample

lot of tape has been ordered for trial.

CONCLUSIONS
It ig our opinion that the cheapest and most satisfactory
mast section will be made of the blued steels While it is more
difficult to form than the softer materials meant for post-forming
hardening treatment, it ig likely to make a tube of better cross-
section with less expensive forming equipment. The furnace equipment
- is olso likely to cost less.
. The relative corrosion resistance of the carbon steel and
stainlesg steel have not been compared. However, it is possible that
the stalnless may not show a worthwhile advantage when all the factors

of use and storage are congidered.
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