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The knight in olden times depended 
on his "trusty sword of Damascus." 
These swords were famous because 
of their careful forging and heat 
treatment. However, the heat treat­
ment was a mysterious art. Today 
thermal treatment of metals is a very 
exact science. 

To the orthotist-prosthetist, knowl­
edge of the possible conditions of 
metals is very valuable. The manu­
facturer can increase strength and 
decrease weight of component parts 
by using the correct materials and 
heat treatment. The fitter also needs 
to know if heat can be applied to a 
certain metal, and, if so, how much. 

Let us consider first the iron al­
loys. The manufacturer finds con­
siderable use for the straight carbon 
steels. Cold rolled steel cannot be 
hardened by heat treatment unless 
extra carbon is added by carburizing. This process adds carbon to 
the surface and produces a hard 
"skin" or "case" on the steel. If 
the orthotist-prosthetist heats a carburized part above 400° the part be­
gins to lose hardness. 

Higher carbon steels such as spring 
steel are hardened by heating to 
about 1450° F. and quenched in oil 
or water depending on the steel. They 
are then drawn or tempered at tem­
peratures between 400° and 600°. If 
the part is polished and heated in 
an open flame, temper colors ranging 
from straw to blue result from these 
temperatures. Blue clock spring is 
tempered at about 570°. 

The alloy steels have been devel­
oped to serve specific purposes and 
are hardened at 1450° to 1850° and 
are drawn at 350° to 1100°. Stain­
less steels are divided into two 
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groups. The chromium-nickel group 
is generally non-magnetic and does 
not harden with heat treatment. It 
does work-harden as many will testi­
fy who have tried to drill it with a 
dull drill. Type 410 or 416 is hard­
ened to 1800° and quenched in oil or 
air. Tempering if necessary is done 
at about 1,000°. The cutlery grade 
of stainless, 440C, attains a hardness 
near that of tool steel. It is hard­
ened at 1850°, quenched in oil or 
air, and drawn at 400°-600°. An 
interesting new development is the 
P.H. stainless which hardens by heat­
ing to only 900°. 

The orthotist-prosthetist cannot, 
therefore, heat carbon steels such as 
springs or cables above the melting 
point of solder, applied with an iron, 
without softening the material. Non­

magnetic stainless steel and hardened 
magnetic stainless steel are not af­
fected greatly by heat up to 1000°. 
However, heating to red hot will re­
sult in some loss of strength. 

Aluminum alloys generally are 
supplied in the hardened or "ST" 
condition. The much-used 24S alloy 
has been solution heat treated at 
920° for three hours, quenched and 
precipitation treated for ten hours at 
375° when supplied in the 24ST86 
condition. The alloy designation, 
24ST4, indicates a naturally aged 
solution heat treated alloy. The 
forging alloy, 14ST, would be desig­
nated as 14S0 in the annealed condi­
tion, 14ST4 in the solution heat treat­
ed condition and 14ST6 after both so­
lution and precipitation heat treat­
ment. A temperature of 775° will 



anneal most aluminum alloys and 
temperature above 400° will serious­
ly affect the strengths of most hard­
ened alloys. 

In conclusion, many books are 
necessary to supply the manufacturer 
with all the information he needs. 
In general, the orthotist and prosthe­
tist would do well to remember not 
to heat hardened carbon steels, cutl­
ery grades of stainless steel or hard­

ened aluminum alloys above the melt­
ing point of 50-50 solder (about 
400°) and the hardened stainless 
steels of low carbon content should 
not be heated above 1000° if the 
strength of the part is important. 
Often adjacent parts such as ball 
bearings are ruined if temperature 
above 400° are allowed to reach 
them. 

S E P T E M B E R , 1 9 5 6 

S U P P L I E R S S E C T I O N : P A G E I N D E X 

Please mention the ORTHOPEDIC AND PROSTHETIC APPLIANCE 
JOURNAL when using the services of advertisers. 

Abbott Orthopedic Supply ..... 61 

C. H . Alden Co. . . . . . 22 

American Chain & Cable C o . ..... 9 - 1 0 - 1 1 

American Rawhide Mfg . Co. . . . . . 1 

D. B. Becker Company ..... 8 

Seeker Orthopedic Appliance Co. ..... 85 

Bennington Stump Sock C o . . . . . . 32 

Otto Bock Distributing Agency . . . . . . 66 

Bremer Brace Mfg . Co. . . . . . 1 

S. H. Camp and Company ..... 40 

Chesterman-Leeland Co. . . . . . . 3 

D S L Products . . . . . 78 

C. D. Denison Orthopaedic Appliance 

C o r p . . . . . . 86 

Walter T . Dickerson C o . ..... 22 

D. W . Dorrance . . . . . 91 

Edwards, The Shoe for Children ..... 48 

Feiner Bros. . . . . . 74 

Fidelity Orthopedic . . . . . 38 

Fillauer Surgical Supplies ...... 42 

Florida Brace Corp. ..... 6 

Freeman Manufacturing Company. . . . . . 2 

Guardian Latex Products C o . ..... 34 

Hersco Arch Products Corp. . . . . . 20 

Holdwell Arch Products ..... 74 

Wm. H. Horn & Bro. , I n c . ..... 9 0 

A. J . Hosmer C o r p . . . . . . 9 1 

Joseph Jones C o . . . . . . 6 

James R. Kendrick C o . ..... 82 

Kingsley Mfg. Co. ..... 92 

Knit-Rite Company ..... 2 6 

Landis Machine Company ..... 84 

L. Laufer & Co. ...... 14 

John J . McCann Company . . . . . . 62 

M. J . Marked Shoe Company ..... 50 

Mil ler Brace Co. . . . . . . 50 

M. H. Nanney Artificial Limb Co. . . . . . 7 

Ohio W i l l o w Wood Co. . . . . . . 18 

Plastic Fibre Limb Company ..... 24 

R. J . Potvin Shoe Co. ..... 22 

Prosthetic Service of San Francisco ..... 72 

Robin-Aids Mfg . Co. .... 7 0 

I. Sabel, Inc. . . . . . 22 

Sierra Engineering Co. . 4 -5 

Milton & Adele Tenenbaum, Prosthetics ..... 4 6 - 7 

Truform Anatomical Supports . . . . . 7 6 

T r u - E i e Mfg. Co., I n c . ..... 88 

United States Manufacturing Co. ..... 68 

Walkin Shoe Co. ..... 22 

C. N. Waterhouse Leather Co. ..... 12 


